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NCCI Examination Report

The examination of the National Council on Compe~Sation Insurance (NCCI) has
been completed. This letter accompanies your copy of the examination report and
executive sun~uary. This exa~Inatlon was performed by Milllman and Robertson
with Arthur Andersen as primary subcontractor U~der the supervision of the
participating insurance departments (Florida, Maine, Nebraska and Utah} and
through the coordination of the NAIC. The exam~~ began in late 1990 with an
ultimate cost of $3.2 million. In addition, substantlal amounts of unbilled
time were expended by the NCCI, participating departments and the NAIC. In
short, it was a major undertaking.

Why did we undertake this examination? There were a number of reasons,
including an anticipated conversion to loss costs, but the primary reasons
were:

Many regulators have expressed reservations concerning NCCI rate filings.
We wanted to make certain that the data underlying these filings" was
accurate.

2. Workers’compensatlon rate filings are.�~m~ex documents which most states
only see once each year. A number of the rat,,~aaking techniques co~tained
therein are unique to workers’ c~npensation and the NCCI
only en.tity which updates them.        ¯

.,,. ~,~ -..

How did we address these ~uestions? The examination was dlvld~ into three
sections:

(a) Section I documented NCCI data handling and evalu~ted"the quality of the
data processed by the NCCI. The intent was to ope~ the NCCI "black!~?
where company data was accumulated for use i~ rat~fillngs. Co~pan~ da%~
was tracked from receipt by the NCCI through comp~t~r~.prog£~ms-, and manual
processing to input for incluslon £n NCCI r~te" ~i~a~’a,a experience
modification calculations.                                      ~            ’



(b) Section ~ analyzed NCCI ratemaking methods. NCCI procedures and the
assumptions underlying these procedures were analyzed and tested.

(c) Sect~o~ III analyzed the practical considerations in implementing a loss
cost system for workers’ compensation. The loss cost portion of the
examination was completed and released last December.

How does this exam relate to the ~nd~cated handlinq Of NCCZ rate chanqe
reoues~$? Most ratemaking criticisms and recommendations concern various
adjustments and are to be expected in such a complex system. While such
adjustments can have a mlnimal effect on overall rate level indications, this
will not always be the case. The report criticisms and recommendations relating
to data quallty were substantially more fundamental, but no evidence was found
to indicate that data handling weaknesses might result in biased rate level
indications.

The followina is a samnlino of the findinas of ~he exam~nat$~

NCCI data processing systems are poorly integrated and are not well
documented. Excessive amounts of manual intervention are required and data
quality and timeliness policies are not adequately defined and enforced.
These system faults notwithstanding, the examination found NCCI data
processing to be acceptably accurate, with no biases which should cause
rate requests to be inflated. (The NCCI already has plans in motion to
address many of these concerns.)

NCCI’s ratemaking system has a number of areas in which it can be
improved, but it still constitutes a sophisticated system which can
generally be expected to produce reasonable loss projections.

Expense provisions in NCCI filings run to the high side, notably the
provision for production expenses.

o Until just recently, the NCCI utilized linear trending models. The
experience period which was examined (1983 through 1988) involved
unprecedented rates of increase for both medical and indemnity losses. As
a result, linear trending, which tends to give lower trend estimates, did
a generally poorer job of keeping up with these trends than would have
been the result with an exponentlal trend model. The report finds that
models using exponential trending are acceptable for use in workers’
compensation, but this is a subject that is impossible to describe
adequately in anything less than the full report.

Standard NCCI procedures ignore changes in experience rating off-balances,
which ca~ distort trends and rate-need indications. These distortions have
tended to be downward in the recent past, but would appear to have a
greater potential for upward distortions in the next few years.

These examples only hint at the scope of the exam and do nothing to demonstrate
the degree of complexity involved. Many findings in the report, particularly
those in the complex classification ratemaking and experience rating areas, are
less than absolutely final. In some cases, a fairer characterization would be
that research done during the examination provided a meaningful indication of
the sorts of cha~ges that would be beneficial, but it was agreed that further
testing would be necessary before implementation would be prudent.

It is not Possible to adequately cover the Rature of these complications in an
executive sun~ary; hence it isparticularly important that the entire portion



of the report dealing with a specific subject be studied before it forms the
basis for regulatory action. How these items relate to the next rate request in
a specific state will depend on many factors.

What d~d~’~ the examination cover? Major areas/questlons not covered by the
examination Include=

(a) ~ The examination did not address the proper assumptions for
underwriting profit in NCCI manual rates. Upon request, the NCCI will
provide documentation which seeks to demonstrate that a manual rate
underwriting profit provision of 2.5% (sometimes 0%} will produce a
reasonable return on capital after deviations and dividends have been
considered. While the examining states were not convinced that the rates
should permit insurers to earn a 2.5% underwriting profit, it does not
necessarily follow that a 2.5% provision in manual rates (which are
subject to deviations, dividends, and the like} would be improper. The
exam did not cover investment income because of the move to loss costs,
but it should also be noted that investment :income and profitability have
already been addressed extenslvely by many researcher~, includlng the
NAIC.

(b) Data qollection~ Company data was not examined prlor.to its receipt by the
NCCI. While a co~plete evaluation of workers’ compensation data quality
would require comparison of NCCI data to orlginal company documents, this
was an examination of the NCCI, not of its member companies. (In addition,
audits of insurer data would have added greatly to the expense and the
duration of the examination.} Generally, audits of insurer data should
occur through individual financial and market conduct examinations.

Other ~eas: not covered related to NCCI performance in the applicatlon of -
experience rating, NCCI classification inspection services and NCCI
administration of residual market mechanisms. Performance in these areas
might be expected to vary among NCCI’s various servicing offices and we
are aware that a number of states have conducted examinations in these
areas.

For a regulatory oversight group, this report will provide a blueprint for a
cooperative effort with the NCCI to improve its date and ~ratemaklng systems.
The NAIC intends to establish such a group to oversee impl~mentation of the
consultants’ recommendations. The NCCI has committed to such an effort. For
individual insurance departments, this will represent the latest but not the
final word on the subject of workers’ compensation rate~aklng, We urge that the
appropriate staff within each department take the time to study the full
report.

Should you have further questions with regard to this report, please contact
either of the two casualty actuaries who acted as coordinators. Jim Warlord’s
telephone number at the Florida Department is (904) 922-3146, extension 5368,
and Alan Wickman’s telephone number at the Nebraska Department is (402)
471-4646.
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Section I: Data Collection and Data Quality

Summary and Conclusion

NCCI believes the exam to be a ,fair and accurate representation of NCCrs data collection and
data quality processes and systems.

The findings of the exam, in summary, are that NCCI maintains high data quality throughout
its systems and processes. However, NCCI’s data processes are inefficient, and NCCI needs
to strengthen the appropriate policies and procedures, along with accompanying inte.mal systems
changes, to effect improvements. NCCI has development initiatives in process or planned that
are intended to resolve the, major deficiencies ot’ its current systems.

The exam’s major findings are on the mark, and N¢CI strongly supports the exam’s major
recommendations.

NCCI takes pride in maintaining quality dam throughout its systems and as used. in its
ratemaking procedures. As expected, the exam confirmed that the data used in Nccrs
ratemaking procedures accurately reflects the dam submitted by insuren.

Data qua/ity and t~ne/~n~ss po/id~s

NCCI recognizes the need to strengthen and develop new policies on data quality and timeliness,
and has been working closely with its member insurers to effect the necesmry changes. These
changes were not reviewed by the NAIC examiners as they were in progress during the exam,
and were thus not within the exam scope. However, the examiners did acknowledge these
initiatives and have cited instances where shortcomings they identified are intended to be
addressed by these efforts. The Unit Report Control CURC), Unit Report Quality (URQ),
Detailed Claim Information (DCD, and Polio/Review initiatives all addre~ data quality and
timeliness, and include specific penalties for failure to comply.

NCCI has long recognized the need to improve efficiency in working with data. NCCI also
recognized there was no sh0rt-term "quick fix" solution; rather, sweeping changes were
required to set the stage for the future, and these changes must be implemented while
maintaining current high data quality. As above, the examiners cited Nccrs imTmfives aimed
at improving efficiency in working with its data, even though these projects were out of the
scope of the exam.



The examiners noted that these findings are more applicable to WCSP systems than to aggregate
ratemaking systems. The aggregate ratemaking process is the most important determinant of
overall rate levels. While there remains a significant manual validation effort, this is by design,
as actuaries examine the data for anomalies and deal direcdy with insurers supplying the data.
NCCI’s WCS1) processing constitutes the bulk of its data validation efforts, and most
improvement initiatives are focused in this area.

Sever’a/key components of NCCI’s efficiency improvement efforts were completed during and
shordy following the exam. The most important of these, the WCSP (unit report) database,
positions NCCI to automate its unit report quality validations, link unit report data with
corresponding policies, eliminate hard copy printouts of data and the associamd files, and move
its data validation efforts to the point of receipt of the data. With these changes, NCCI has not
merely automated its data processes, but has and is re-engineering those processes to take
advantage of modern data. processing technology.

4)    Curr~nt N�CI initiatives

The NAIC examiners appropriately cited NCCI’s systems initiatives as they relate to their
findings. NCCI believes this serves as an endorsement of its current improvement activities.
Although the examiners did not review these initiatives in detail, they did, through an addetidmn
to the exam contract, review the new DCI development projeCt. NCCI used modern systems
development techniques to develop this system, now in production. NCCI is pleased the DCI
exam conclusions were positive, and that the examiners approve NCCI’s systems development
procedures. NCCI has used, and is using, these same techniques with all its systems
development initiatives.
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Peiority Recommendations

NCCI agrees with and strongly support~ the four .priority recommendations of the NAIC
examination. In fact, the r~ommendations serve to endorse the objectives arid dixection of molt
of NCCI’s current initiatives. The following az~ NCCI’s responses to the four priority
r~ommendations,

1}    Clearly define data quality policies and standards

NCCI is working with the industry to develop data policies that meet the needs of rating bureaus
and insurers alike, while ensuring the right data are collected to mainta£n the long-term viability
of the workers compensation insurance system. At the J’uly 1991 meeting, NCCI’s Board of
Directors unanimously passed a resolution that directs staff in conjunction .with appropriate
Board committees to define unified data objectives, policies, and implementation plans, The
following is an excerpt from this resolution:

NCCI recognizes the importance of informa~n that is complete,
accurate, and t~mely. Reliable information is fundamental to an equitable
worken compensation system that provides for fairly priced serci~#l,
effective reform when needed, and protection from fraudlprofiteerlng.

In concert with the industry, NCCI has init~ed several k~y pmg~ to
enhance the ~ t~ am co,coted, both in t~ of ¢omp~ht~ven~
~d q~; thes� pmg~ in¢~ the expa~ed
report cont~l ~e~nt~ ~ q~ pmjectx, a~ NCCI’$
policy mview respon~~. In ~n, NCCI ~ in~ a n~r
of intem~ p~j¢ax, guMed by the
Model, which w~ re~ in ~gn~¢~ impmvem¢~ to
colltc~n a~ access

These policies will plac~ primary responsibility for data verification and error correction with
NCCI’s data suppliers; instance companies. NCCI has developed a proposed data integrity
plan addressing six dimensions; completen~.~, quality, timeliness, assurance, efficiency, and
accessibility. This plan will be pre.~ted to the NCCI Board for review in Dec~mbex 1991.

NCCI also supports the development of industry standards, and stands ready to work with the
I~IAIC and industry representatives. NCCI b~lieves the implementation of the Worlm~
Compensation Dat~ Monitoring (WCDM) program with the expanded DCI program can serve
as a model to be applied to all other areas of data collection. This effort, unde.-’tak~ to support
the NAIC model data reporting regulation, was a successful first step toward industry-wide dala
quality policies and standards.
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Mea~ur~ and report carrier and NCCI p~rforrnance a~ainst O~ose

3) ~u~Id ~ffecu’ve incen~ves ~o achieve performance

Measurement and reporting of performance to st~dards is an essential element of WCDM.
Data quality, principles being developed with the unit report quality, unit report control
timeliness, and the WCDM efforts will be applied to all data collection activities in the furore.

Likewise, effective incentives are integral to the enforcement of standards and, as detailed in the
following section, appropriate incentives axe incorporated into existing and future programs.

4)    Build integnued systems which support policies and objectives

The examiners recommended NCCI build integrated systems that support policies and objectives,
and listed 10specific systems initiatives that should be included in NCCI’s systems plan. NCCl
agrees; and as shown below, is already working on each.

-NCCI has begun a comprehensive long-range systems planning process tlm include~ ~a
enterprise data model, a strategic information systems planning function, developmesst of a
tactical systems plan, and an overall "vision of the future" of how NCCI should Olm’ma,
Several systems projects have been completed or are under way in building toward the plan.
These initiatives will deliver on the recommendations in the NAIC examination.

NCCI should impltment ry~tem~ to track and
control the due dat~ and r~ceipt of all information
subm~ed by car~en

Aggregate financial data submissions are controlled via independent sou~c~ such as insurance
company financial statements and A.M. Best information on premium writings. Wodm’s
Compensation Statistical Plan (WCSP) data are controlled through the "unit repo~ control"
(URC) program, which now applies to all experience rated sized reports. URC is planned for
extension to all WCSP data in 1992. Policies will be controlled through the "automated policy
review" initiative, whi~ will include a tracking mechanism similar to that used in URC to
monitor policy renmvals. DCI data are currendy conu-olled via sample control forms, and
periodic cross-v’~dafion against aggregam claim information.

NCCJ should d~velop an electronic data trm~er
mc~ for $u~n of data from
¢arricr~ to NCCl.

NCCI’s 1.991 objectives include implementing electronic data interchange (EDD with its member
carriers. NCCI has an established electronic communications capability via the IBM Inforntulion
Network, and is in a position to conduct bi-directional communicaxions with its data suppliers.

-



NCCI is testing the ability to pnnt reports at company sites, dismbute information electronically,
and accept dam submissions via the network. NCCI has already established a product (the
edit package) which includes options for electronic updates of edit tables via the network.

c)    NCCI should develop data validation softwar~ and distribute it to car~n.

NCCI has had the "financial calls on disk" product available for mor~ than two yean, which
provides suppliers of aggregate financial information with a PC-ba.~d data validation package.
The DCI edit package has be~n developed and is in production; this provides supplien of
detailed claim information with on-site data validation edits. The "unit r~:~ort quality" project
is under way; a principal component of this effort is to deliver an edit package for suppliers of
WCSP data in late 1992.

NCCl should develop syftem$ which validate all
data at the time of receipt.

Aggregate financial data, policy data, and DCI data have always ~ valida~ at the point of
receipt. Policy data validations axe being expanded significantly through the automat~ polio/
review effort. The new "unit report system" (URS), installed in production in August, 1991,
now provides the capability, to c~ntraliz~ all WCSP data validation on receipL The "unit
quality" effort will implement tho~ front-end edits and place the burden of cor~ction of
data on the dam suppliers.

NCCl should develop systems which provide
regular carrier performance r~port~ng.

The DCI system includes ca.n’ier performance reports. The "automated policy review" effort
will deliver comprehensive edits, automated criticism of data failing edits, automated follow up
for corrections, and performance reports for carriers. The "unit report quality" project will
deliver comprehensive edits, follow-up, and performance reports for WCSP data quality. The
"unit report control" syste.,m, in production now, delivers performance r~)om for WC, SI)
submission timeliness.

to encourage carrier compliance with timeliness
a:d qua~ ~tanaar~.

Financial incentive programs axe now in place for many types of dala: aggregate financial dala,
WCSP timeliness, DCI data quality, WCSP electronic submission, and policy electmnk:
submission. Some of these incentive programs are credits for eaxly reporting or for using
electronic formats. Othen are penalties for late reporting or for data failing edits. As the "unit
report control" and "unit report quality" systems take effect, they will establish a standazd in
how NCCl will implement financial incentive programs .consisumtly across all at~s.



NCC! should develop an integrated corporate
datai~.

The construction of the WCSP database as an integral pan of NCCI’s "unit report system’is
the final cornerstone to an integrated corporam database. NCCI’s policy database, WCSP
database, and related database~ for residual market, DCI, and other insured-related informa~on
may now be linked at the insured level A "risk information system" project is now underway
to create this linkage and integrate these key databases.

h) NCCI should re-engineer and automate many
its current manually intensive arm~.

The construction of the WCSP database, and the installation of the "risk information system"
are the keys to this objective. Much of NCCI’s manually intensive operations axe in data
validation (which will be automated via "unit report quality", "automated policy review," and
"automated auditing") and document filing and handling (which axe planned for automation via
database storage and image processing). HCCI now has several "effectiveness projects" und~
way, each focusing on specific business areas with the objective of srxeamlining operations and
improving efficiency.

0 NC~I should explor~ alt¢rna~ves and d~cide upon
an appropriate identification number for insured
businesses.

NCCI is now exploring these options, which are an integral pan of its plans for the ;’risk
information system." NCCI plans to establish positive identification for all data, where it now
maintains risk identification only for experience rated insureds. NCCI is researching the federal
employee identification number as an alternative to an internally-generated NCCI number~ but
either will meet its needs. Furthermore, NCCI is designing its systems to avoid requiring
submission of an identification number from data suppliers except where absoluteAy necessary.

NCCI should implement more stringent controi~
over it~ end user ¢ompu~ng ¢n~mnm¢~. NCCI

~p~~ i~ a p~u~n

A new end user computing policy has been developed, to be administered by Information
Resources (data pr~x~essin$).. The policy ca/Is for st.riot conumls ovex sys~.m availability,
documentation, backup and recovery, and program change conu’ol for key business sys1~m~.
These controls will besimilar to those established and proven for HCCI’s mainframe produ~ion
systems.

The examiners also recommended NCCI use modern software engineering techniques, follow
a structured systems development methodology and use consistent documentation standards for
development of new systems.



Since 1985, NCCI hm used the Specu"um systems development lifecycle methodology, which
pro,vide.s a structured development method and requLr~s appropriate levels of documentation.
In addition, NCCI has maintained a "standards and procedures" committee and manual. A
change control are~ monitors all new and enhanced systems prior to placing them in production.
NCCI’s new Deta.i[ed Claim Information system, reviewed in this examination, is an examp[~
of how systems a.re developed at NCCI. Furthermore, NCCI is now implcmenl~ng more modem
tools and techniques, including an on-line time management and project status rq~ordng tool,
PC-based project management tools, sophisticated code generation software, and a new systems
development methodology using modem information engineering techniques.
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Section II: Ratemaking Procedures

Summary and Conclusion

NCCI is pleased with the overall tone of the report, since it validates the thrust of NCCI’s current
rate making methodology. No major errors were found. All actuarial principles have b~
followed. A careful reading of all the reports leads to the conciusion that for the areas studied.
NCCI has asked for reasonable rate levels, NCCI will follow up on the areas for which further
research is recommended.

Milliman & Robertson, Inc. did not find any significant deficiencies in the NCCI actuarial area.
In particular there are no elements of the M&R report that would lead to the conclusion that the
NCCI has asked, for rate indications that are too. high. Indeed, after reading the report, the
conclusion would be that NCCI has understated the rate level need over the past few years.

In particular, three areas were identified in which there is the possibility of aggregate rate level
inaccuracy: trend, loss development and expenses. Both trend and loss development, have, by
M&R’s analysis, been understated by NCCI. The underestimate, for an average stat~, could be
in the range of I0 percent to 20 percent. The only area of overestimation was expenses. In
particular, production expense and general expense provisions may have been overstated between
2 percent to 4 percent.

NCCI had already moved to implement several of the recommendations. The M&R report
recommends the use of exponential trend for medical costs. For indemnity losses, the M&R
results, while not conclusive, tend to favor exponential trend. Over the past year, NCCI has been
moving to use exponential trend where appropriate.

In the area of loss development, NCCI has been analyzing additional methods as part of the
standard procedure. The M&R report recommends the combination of two procedures as showing
promise. NCCI will continue to investigate all methods, and use the most appropriate method or
combination of methods. In particular, NCCI agrees with the M&R f’mding that all methods tended
to understate the ultimate losses. Our concern remains that all methods, including the M&R
proposed methods, will still underestimate ultimate losses.

In the area of expenses, NCCI will continue to analyze their recommendations. In the past, most
expense provisions were calculated on a net premium basis. We have recently begun to review all
expenses on a direct premium basis, as recommendations suggest. Also, as indicated in the report,
the inclusion of stock and mutual company dam will not materially chaage the indicated general
expense provision.



There are many areas where ~he current NCCI procedure was examined as psr~ of the RFP, and
found acceptable. For example, the area of law amendments was, by the conclusion on page
of the summary, found to yield satisfactory results.

Anod~er area of approval was ~he alternate exposure base, which has been a very conu’oversia[ i~.m
in the past. The conclusion on page 13 s~es ~h~ while no single exposure base is ide~, the
current me~od of unlimir~! payroll appears to be ~he most reasonable compromise bet~,een
~heore~ca[ and prac~ca[ considera~ons for mo~ insureds. A possible al~’v.a~ me~hod for a very
resmc~ numbe~’ of cases is proposed; NCCI will invesligau; and move to implemenlalion ff
feasible.

The revised experience rating plan (l~ERP) was found ~o perform better than the prior rating plan.
While an alternate experience rating formula was ~ested, i~ showed no material improvement over
NCCI’s RERP.

There are a substantial number of recommendations included in the report. The majority of them
are to be implemen~l if additional teshns by NCCI for more s~a~s and ~ l~riods substantimzs
the results of the limited testing which M & R was able to perform. We endorse performin~ the
indicated further testing to determine the appropriateness of the recommendation. The followi~
are NCCI’s responses to the specif’u: recommendatinn~.
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Section II-B Part 1: Premium and Loss Development Factors

It is important to mention that for the time period studied, the report showed conclusively that all
the loss development methodologies on average, understar~ ul~imate losses by approxirna~y 10
percent for indemnity losses and approximately 4 percent for medical losses. Thus total losses on
average were undersrar~l by approximately 8 percent. We believe the conditions that led to ~s
understatement of ultimate losses still hold today in workers compensation. While the report
acknowledges that a trended loss developmem factor would have produced more accun~ results
during the time period studied, it implies that proof is needed that the. u’end will continue in order
to utilize trended factors. NCCI strongly believes that when a strong trend i~ recognizable in the
historical factors, trended loss development factors axe wan’anted and lead to a more accurate
prediction of ultimate losses.

"That future N�Cl filings develop projections of uMmate trended log ratios ba~ed
on the late~t two or three policy year~ or the lattst two or three policy and accident
years."

Although this recommendation was not tested in the report, it seems reasonable. Due to the
lengthening of the trend period, care would have to be taken to maim sur~ tl~ the accmam ram
level is achieved. The report also discusses a variable weighting system when using more than one
year of experience. NCCI believes an equal weighting sys~n ha~ the benefit of not being subject
to any subjective criteria, which probably tends to outweigh the advantages of variable weights.

"That an average of the uMmate losses resulting from paid and paid plu~
outstanding projection method~ be used a~ the primary ba.~ for the rate
indications."

Although there is no testing in the report to support this procedure and the resulting formula seems
-fairly arbitrary, the suggestion is not unreasonable. The report does endorse deviations from the
primary methodology if it is felt that a more accurate result can be achieved.

"That NCCI expand the diagno~ff¢ te~ to enhance their ability to analy~ loss
development pattern~. "

NCCI agrees that more tess are needed and will do more research to de~’min¢ which ones will
be most useful.

"The coliec~n o! addi~nal claim count dam for use in diafnos~ te~ts el loss
development."



NCCI agr~s ~ thi~ data would be useful ~ an additiona~ diagnostic tool.

The ~n is very complimentary regarding NCCI’s cur/eat procedure for calculaling tail
s~yinE tim NCC! mxkes best .se of available incm’red loss da~ Wl~¢ the su~ested method is
an interesting idea, it is not tested in the report to make sure that it works as well as the present
formula.

"77~t NCCI re~ieW at le~t ]’our years of premima davelopment factor~, and that
a three year avenge be used as the standant procedure."

NCCI strongly agrees with this recommendation and wi. impiemem early next yeag with ~ate leveds
that utilize 12/91 dam.

ad]ustme~tts to o~d~r Pol~7 yean. "

NCCI agrees that this is an idea worth pursuing and is already investigating what modification-to
make to the present procedure.
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Section [I-B Part 2: Expenses

"NCCI expense provisions have over, tared the amount of expense: incurred by the
companies."

For calendar years 1987-1989, actual general expenses were one-half percent to 1 ~t lower
than the provision in the rates. Total market actual production expenses for stock companies were
2 percent to 3 percent lower than the provision in the rams. Based on the M&R analysis, 1.5 to
2.0 points of this difference may be explained by the lower commission l~els in involuntary
business and the remaining difference is due to l) the expense gradations, and 2) the fact that some
stock companies use the non-stock premium discount table.

M&R acknowledges that negative underwriting results may have reduced the amount of commission
rates or contingent commissions paid to agents. M&R also seams that the "relatively dramatic
decline in commission rams during the last five years may reverse itself if underwriting results
improve and the residual market is depopulated."

In addition to the M&R points, NCCI believes negotiated commissions on larger accounts result
in lower actual commissions.

"To the extent that verifiable trends are apparent, NCCI should reflect them.

NCCI has not reflected trends in the calculation of expense provisions in the past. Recognition of
trends would tend to decrease the genera/ expense provision and increase the loss adjustment
expense provision.

"NCCI compares general expense to net earned premium. We recommend that
NCCI compare general expenses to direct earned ptwnium."

NCCI agrees with this recommen~tion. The 1991 review of general expenses bas~ on 1990 dam
used both direct gen~’al expenses as a ratio to direct earned premium and net general expenses as
a ratio to net earned premium. Both methods produced similar results.

"NCCI should combine the expense experience of ~tock and mutual ¢ompan~e in
establishing general expense indications. Based on recent experience this is not
expected to have a material impact on the $electat expense provisions."

NCCI agrees wir~ this recommendation. For the past two years, NCCI l~s reviewed tim general,
expenses of stock and mutual companies individually.



The NCCI expense by size of risk c.al/included other acquisition expenses but not commis~ons and
brokenge~. The Aemaria~ Committee did not approve the inclusion of commi~ons and brokerage
in previous rails.

"We recommead that NCCI roie~v produr.tioa ~p¢gsss a~ually, as it does for
oth~r expenses, ia sstablishi~g pr~dur~loa expels# provisions. ~

The NCCI annual review of production expenses shows that a 15 percent provision in volun~’y
rares is appropriate for stock companies.

"We recommend that NCCI rely on the special call data (direct experience) by
accident year in establishing the LAE provirlon. Based on ~g the special
coil data, a LAE provi~on b~tween 12 per~em and 12.~ perce~ is ~ ¯

NCCI believes ~hat a provision of at leas~ 12.5 percent of losses is indicated, based upon the rector
special call data (direct experience).

"We recommend that NCCI collect Allocat~ Loss Adjustment Ktpe~se (ALAK)
experience by claim and that ~ be treated like losses for
purposes."

NCCI agrees with this recommendation. We are currently in ~e proce~ of working wi~h NCCI
committees and other ra~ing bureaus to finalize a definition of ALAE and potential changea to the
Workers Compensation S~atisti~al Plan.

"We recommasd that loss �o$~s ~ciud# ALAE ~ ULAE where not prohibited by
~atuu or r~Isiatlon."

NCCI agrees with rids recommendation. This is NCCI’$ curr~t procedure.

is not appropriate, the ~wlysis led to ~ rssear~ i~ t&e a~a o~f ~tot~-~pecO~



expen$~ l~el$ ... 2"he follow~n~ factors su~ge~ that temper~n~ expenses is not
appropriate and that the current NCCI procedure is appropriate.

If ¢xpen:es are reflected correctly on a countrywide bazis, any
adj~ent for large hue increases will result in an inadequate
countrywide expense provision.

~ere are a number of faaon to mediat~ the expense impact of a
large rate increase in a ~tate including the fact that more than 40
percent of the premium is from muM-state risks and the majority of
the countrywide premium is generated from risks subject to the
premium discount tables."

NCCI agr~.s with this recommendation.

"NCCI data sugges~ that there are variations from state to state and we recommend

expense levels by state."

NCCI agrees that addiaonal research is necessary. However, based on M&R’s survey of 16
companies, 13 of the 16 companies allocate general expenses based on earned or written premium.
Therefore, it appears it will be di.~cu~ to determine acnu~l differences by slate.



Section II-B Part 3: Trend

HCCI endorses the major recommendations included in the NAIC Trend report. As the report
shows, the move from linear to exponential trend, which HCCI instituted in 1990, represents a
significant improvement in ratemaking methodology. The testing included in the report for the time.
period studied, showed, on average, linear u’end understated medical losses by more than 11
percent, while indemnity losses were undentated by more than 5 ~t. Thus, total losse~ for
this time period were uncle/estimated by approximately 8 percent. This texdng showed that even
the exponential trend underestimated medical losses by approximately 5 percent. NCCI strongly
believes the conditions that held for the time period used in the testing still hold today, and the use
of exponential trends will lead to more accurate (and adequate) rate level indications.

Other recommendations included in the report were:

distributions of premium wrMn&,$ by month.

NCCI agrees that this represents an improvement over present procedure and will implement
beginning early next year with rate level calculations using 12/91 data.

"That, when suf~cient claim count data are amilable, NCCl perform t~ts of
projection accura~:y of frequen~y and severity trend~. ’~

NCCI agrees the availability of this data would represent a significant improvement in our
ratemaking tools.

"I’hat projection accuracy may be improved through the use of doubi~ ~xponcntial
smoothing."

NCCI believes this is an idea that deserves further investigation, although there is concern that the
selection of the smoothing constant necessary in this approach leaves NCCI open to critici~ of
being overly subjective.

"That NCCl consider extending the z~eri~nce period to seven or eight ymr~~-

NCCI believes this is a suggestion worth punuing aad, in fact, ha~ begun to do ~ome re~m~ to
determine what the optimum number of yean ~hould be.



"That NCCI move toward the ~ption of a Bayesian Credibility approa~. ¯

Although this was not te~ed at all in the report, NCCI believes Bayexian Credibility is a very
reasonable approach, and is committed to testing it in the futur~ to see if it is an improvement over
our current procedure. This testing will include looking into the use of a "volume plus a constant"
technique that is discussed in the report.

"That NCCI perform ext¢nsive analysis of econometric models."

NCCI is in favor of the use of economic analysis in r’atemaking and, in 1991, has reinstituted an
economic research unit that will concentrating on economeu’ic modeling.

"Further analysis of historical experience to evaluate whit:h benefit changes have
tended to have a predictable impact on trend."           ,

The report is generally complimentary regaxding NCCI’s procedures for recognizing the impact of
major benefit changes (including medical fee schedules) on trend. If anything, the report impii~
NCCI’has assumed that many benefit changes will be more effective in lowering benefit co~ than
they actually turn out to be, thus overstating the downward impam on ra~, NCCI is somewhat
concerned rega..’ding the suggestions in the report on how to categoriz~ fee venus non-fee smm.
NCCI’s current methodology has the advantage of being retatively objective in its implementation.

"That the alternative approach (adjustments for automat~ benefit changes), be
adopted. "~

NCCI agrees this modification to the benefit on-level calculation may be a slight theoretical
improvement, but has strong practical concerns regarding the implications of joining the benefit
component of the rate filing with the trend. The trend factor has been received by some people as
controversial, while the benefit change has not.



Section II-B Part 4: Classification Ratemakin~

Classification Ratemaking at NCCI distributes the overall rat~ level indica~on derived from
aggregate financial data to three industry groups - maaufacturing, contract~g md all other. - and
then to the approximately 600 classifications. Therefore, Classification Ratemaking has no impa~
on the statewide indication. Recommendations and NCCI’s responses follow.

"...nont of tht alttmativt numbtr of years tesUdO ovedto generally provid# mot,
accurat# id~tm’~ation of r, lativ~ dil~’~tr, nct$ among industry gro~# thtm ~

The current method of developing industry group differentials was found to be at least as good as
any alternatives.

more maturt data and other stat~s may result in different conclusions.

NCCI is not opposed to using five years of data but we believe additional te~ng is nec~ to
provide sufficient proof this is a better predictor of cla.~ experience.

years nectsstu7 to �ompltuly r~laes the data in the m~hodologT."

"~hi$ rtgimmi pm pnmium application generally show~l small d er, ncts...
Ther~ appt,~n to b~ ~ tv~l~n~t to support ma~g any ehangt ~ this dir, m~on

NCCI agrees.

"We tined stvtml alternatit~ts to NCCI’s clmsification rmemaking ctmiibili~
formulas. Nona of tht aittrnatlv~s t~$ttd pro~td to ba gtnerally mot~ agcutu~ or
mort consistent in idtn~fying r~lati~ cost difftrtnets than tht curr~nt formula.

NCCI agrees.
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NCCI is considering using a loss limit based on the State Reference Point used in the Revised
Experience Rating Plan. Milliman and Robertson agrees with this, having found nominal
improvement from a lowering of the current loss limit to a similar value. The more loue~ aze
limited, the increased importance of distributing the excess.

"An apparent inconsistency of loss limits ~ed in the various components o/ the
parriM pure premiums."

NCCI ha~ implemented a change in the classification raxemaking procedure to correct the
inconsistency in the three paxdal pure premiums. Given that the excess losse~ above the current
limit represent 3 percent to 5 percent of total losses, the impact of this change will be minor.
Within each induslz7 group, classifications with high credibility, such az office worken, trucking,
and restaurants, will receive a slight raze increase. Classification with low state and national,
credibility and therefore a high reliance on the current raze, will receive a slight decrease.

"NCCI should further examine the extent that classes have different expected
losses in excess of the iimitat~n conta~ed in chz~flcal~on rainmaking data."

NCCI’s current procedure treats excess losses u random events within each industry group. To
the extent that classifications within the industry group have different excess losses expectations,
for example proportional to other serious losses, NCCI will modify its wocedure. This issue
increases in importance if the loss limit is significantly reduced.

"...calculating Selmm~ trend facton by poli~y year maku the lmu &’ffer~n¢e of
all tested altematfves in all but one sta~. ~

NCCI will implement separate tread facton by policy year.

"We rr~i~wed th~ composition o/the ’All Other’ indastr~ group. W~ r~�ommend
that NCC1 further investigat# subdividing this industry group into small~r, mort
homogentou~ indu~ry groups."

NCCI agrees to review subdividing the "All Other" iudusu’y groups into two or more smatler
groups of classifications. Thi~ review will include input from the Underwriting Committee.

"...NCCl modify its (F clasx~¢atiotts) pmcedur~ to reject the effect of such trend. ~

NCCI will implement trend in F classifications.



Section II-B Part $: Law Amendments

NCCI ~gr~ with this conclusion. NCCI recosniz~ the need to upda~ and refine the de~ai/ed
pricing distributions. This activity has already begun to yield positive results in the form of an
updated wage distribution and a disu’ibution of medical procedures.

"In some non.formula situations, NCCl appears to apply formula techniques when
those teehniquss cu~ not appropriate. In other more recent casts, NCCl has
applied new data sources and new estimation techniques. NCCl should improve
the method of identifying law changes sign~/Tcent enough to require the us# of
"non-form~a " techniques."

NCCI believes thac the extent of misapplication of formula techniques is Umil~�l anddoes not
current practice and resource levels. We concur with the observation regarding non-formula
techniques. An incnmsed level of resources has been assigned to this

"NCCI shouM increase the ~n of state ~pecifl¢ in/ornu~a regarding ti~

The foundation for such refinements has already been established through the expan~on of the
Detailed Claim Information system to include additional data elements and to cover all states.

"NCCl should improve the explana~ry material inehuled with a benefit pricing
repot."

NCCI agrees additional explanatory material may be helpfi~l. The large volume of supporting
information reqtfired to determine the effect of the benefit change makes it unavoidably complex.

12



Section II-B Part 6: Alternative Exposure Base

"l~o si~gi~ ~xpomr~ ~a~ !or ~,ork~r: ¢omp~n~atio~ (or ~y other li~ o/
in$~ra~¢t) is ideal for all circumstances. A usable exposur~ ba~# mu~t balance
theoretical and practical ¢on~iderarioat. ~

NCC! clearly agrees wi~h ~hese and sub.~luent conclusions.

"Unlimited payroll appmn to provids d~t mo~ rm~onabl# ¢ompromi~# between
theoretical and practical considerations for mo~t insureds. ~

Total payroll comes out subs~ant~ally ahead for workers compensation as practical, always available,
and verifiable.

e

"The introduction of the Revi~ed E~perienee Rating Plan (RERP~ will mirigatt the
premium inequiffe~ inherent in the current raring system for many insured~. "

RERP is more responsive than the plan it replaced. The average high wage payer benefit~ from
RERP.

for insured~ with the following joint
characte~tfc$:

"1) They are concentrated in classts with a wid~ range of veriflabl~ average hourly wages.

The wage va~r~on ha~ no lo~¢al rela~on~hip to o¢¢upa~nal
hazard specific to e given type of local~ and ac~vity.

The insur~l~ are either too small to quali[y for or have low
credibility under RERP.

"Th~ r~sidual in~quity can b~ further min’gate, d through a wag~ r~ r~¢ognition
plan ~ to thos~ class.s with a dz~monstrattd probitm and with hours work~
data ra~ly avaffabi~ and v~flabl~. ~

NCCI agrees a study must first be done to demonstrate that any re,dual inequity ~xists. Also,
hours-worked data must be verifiable. Milliman and Robertson states under ~ Impat:t that
"The availability, quality, and verifiability of hours worked varies greatly by jurisdiction and type
of employment."

Milliman and Robenson further cautions against use of wage rates for aft classes of insureds:

13



cost ~o all insureds. "

"The intent of this r~commendation is to introduce, wage r~t# differentials as a
refinement of th# cla~fieaxfon syutm without creating new incquiti~ or
extraordinary expenses."

"It is intended to limit application o]" wa~e rat# credits to e p:oyen when ~a
idenn’jTable problem may exist; e.g., the con.rtruczion indust~. ZTds induxwy
group has a high population of both union and non-union workers; the situation
rnon likely to result in a residual inequity through the use of uniimitai payroll."

NCCI agrees with the limited application notion, but has shown that construction worlmn do not
necessarily have a demonstrated inequity. Higher wage earnen, especially in unions, have gteater
expectation from medical caxe, mote access to specialists and tec .hnology, axed mote Imowledge of
benefit programs. NCCI studies have shown that high wage eaznez’s have Iongex benefit d~.
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Section II-B Part 7: Experience Rating Plan

"We conclude that the NCCI’s method of introducing the RERP does not tend to
result in a premium increase or decrease."

"There is evidence that the caloulaggons resulting in ELR and D-rotlos art
appropriately checked and documented in NCCl files. Further, reasonable
safeguards exist against manipulalgon of the data by the insured. Finally, the
experience rating, modijPw.al~n is calculated by computer, and a workshett is
produced showing the calculation and underlying data. This workshe~t is sent to
the carrier of record, and is made available to the insured and its agent or ser~,ice
provider."

M&R’s testing of the Revised Experience Rating Plan (RERP) confirmed that this plan will perform
better than the Prior Experience Rating Plan (PERP). The introduction of the new plan has not and
will not resuR in significant changes to the overall premium level. Experience rating in gtnmal is
fairly administrated and well documented by NC¢I.

"We have developed an Alternata F_.gperience Rating Formula wMc.k .diroegly
incorporates primary losses as a predictor of future excess losses."

For risks with premiums between $~5,000 and ~00,000, RERP performed as well as the Altmuate
Plan. Since the premium for these risks is lest likely to be modified by retrospective rating or
some other large risk rating option, the performance of experience rating is of greater importance
than that for the larger risks.

The ARemam Plan performs only marginally better than NCCI’s RERP for risks with premiums
over $500,000.

M&d~ suggests several improvements in the cak:ulation of rating values that were not teated by
M&R. Prior to the NAIC exam, NCCI had started projects addressing most of these
improvements.



/---~
Wi~h adequa~ manual rare.s, NCCI’s experience raring plan procedures will produce results wire ~)
~nimum off-balance.                                                       "~

"Ba~ed on our ten re:u~ usin~ the op~mized RERP and Akemm¢ Plan, it

by ~xpandin~ the txperi~n¢~ period to fly# year: from th~ ¢urr~m tlu~e yea~."

M&R’s testing was limited to a relatively small number of s~a~.s and they ~ perform the ~e~
using NCCI’s version of RERP or PERP which a~ the plans currendy in use.

"Some poticyholden already confider it inappropriate to u~e data a~ old a~ the
oldest year currently used in experience rmin£..."

recognized there are practical considerations against using :5 years of dam.

addition to de~eiopin~ the Alternate formula, we ha~ dm~ioped a ¢echniqu~

NCCI belieges the M&.R technique could be used to supplement those developed for RF.RP. After
a review of the M&R test results, it appears tha~ the RERP credibility performs as well as the M&R
credibility for risks with premium under $500,000.

recommend thin NCC! e~timat~ the indicated credit: and debit: u~g th~ method
we ha~e de$¢r~bad...."

M&R recommends NCCI not implement CFCP for small risks ~ are not now subjec~ to
experience rating. NCCI agrees such a plan will r~ult in ra~ing)nequi,ies.

agrees the current split point is reasonable and should be reviewed on a periodic basis.

and dqmde: the applicmion of an experitnce rm~£ pla~."



~rCCI has been ac~ve in promoting ~he reporting o~ [osse~ gross of any. deductible. We have
developed a prmmype Deductible Experience Ratia8 Formula (’DER~ ~o be used only in the eve~
~ha~ our efforts ~ ~o achieve 8ross repor~n~.



Section H-B Part 8: Miscellaneous

"Minimum premium risks appear to have con~ently worse loss ratios than all
other ~ks. ~

expense provisions for small risks are mode ely greater than their expense

The report describes consistently worse loss ratios for minimum p~mium risks than other risks and
an apparent slight redundancy of expense for very small risks. It should be noted that the loss ratio
disparity for these risks (loss ratios more than 35 percent greater on average than those of all other
risks) greatly overshadows the very slight redundancy indicated by MBd~’s analysis.

"Pricing of minimum premium risks should be govern~l by its praY:el effects
rather than its actuarial ~gniflcance.."

It is NCCI’s .responsibility to file actuarially appropriate indications that will result in gates fog all
insuregls that a~ adequate, not exce~ive, and not unfairly discriminatory. Any type of
subsidization of one cat~gory of risks by another mandated by t’egulatogs should be identified.

"The potential future problem of double-counting advers¢ experience through a
xingle set of experience modification plan param~tere appll~d to both voluntary
business and assigned risk business."

The current critical state of the residual market in terms of size and rate inadequacy should override
any concerns regarding double-counting. M&.R even states on pages 20-21 that:

"the ovenffl ~ of the current as~gned risk plans was quite a bit less than the
current a$~gned risk revenue shortlY. ~

"At the pr~ssmt ~ma, we would characterize the issue o/potential doubl~ ¢oun~g
as a d~i~s �otlsidtttttion for future stutharge programs rather th~ as something
likdy to boa problem with currem pla~. *

Furthermore, the repo~ fails to highlight the fact that residual matk~ differ~tial indications are
on a standard premium (i.e., after experience gating) basis. As a result, the exist to which
experience mods are higher in the r~idual mazk~ has al~ady been accounted fog. Thus, g~sidual
market insureds ~lLg.g.gd:l~ would be paying the appropriate amount when the fuUy indk:ated
differential is reflected.
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In addition, NCCI not~ the,~ is justification for :~ uniform set of expe~ence rating values beyond
easier adminislmli~ of the plan. There should be only one experience modification pe~ insured,
rega~dleu o[ im~whi~ market the policy is .written. This is an objective standard which can be
interpreted coaslstemly by all users of this information.

caitndar and poii~y year premium report:.

NCCI is investigating additional modifications to the present procedure.
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OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Executive Summary

1. INTI~ODUCTION

This report presents the approach, findings and recommendations of the review of
data collection and data quality at the National Council on Compensation Insurance
(NCCI) performed by Arthur Andersen & Co. and Milliman & Robertson, Inc. It
contains the written deliverables of Section I of the NAIC examination of NCCI.

Prelect Backt~roun d

Milliman & Robertson, Inc. and Arthur Andersen & Co. performed an examination
of the structure and operations of NCCI under the examination authorities of the
Florida Department of Insurance, the Maine Bureau of Insurance, the Nebraska
Department of Insurance and the Utah Department of Insurance. The National
Association of Insurance Commissioners (NAIC) coordinated the activities of the
four departments in administering the examination. The specific requirements and
conditions of the examination are specified in the Request for Proposal for this
project (included in the Appendix to Volume I).

The overall purpose of this examination was to evaluate the data collection and data
handling activities of NCCI, certain aspects of its ratemaking activities and
practical considerations involved in implementing a loss cost system.

The examination was conducted in three sections:

I. Data Collection and Data Quality;

H. Ratemaldng Procedures; and

Ill. Loss Cost Implementation.

Arthur Andersen & Co. had primary responsibility for Section I of the examination;
Milliman & Robertson had primary responsibility for Sections II and HI.

This executive summary provides an overview of Section I of the examination and
outlines the contents of the Section I report.

NAIC Examiaation ofNCCI - Sectioa I May 15, 1991 Page 1



OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Executive Summary

Section I Proiect Obiectives

The primary objectives of Section I of the examination were to (1) document
NCCrs data collection and data handling systems and procedures and (2) evaluate
the quality of NCCI’s systems, procedures and data.

Section I Proiect Scone

The scope of Section I of the examination included only systems and procedures
currently used in ratemaking, experience rating and detailed claim information
applications. It did not include systems which were in development during the
examination. We have also provided comments on current NCCI development
initiatives, where appropriate, but we have not formally examined systems in
development.

Content and Structure of Section I Renort

Our report for Section I of the examination is organized in three volumes:

I. Overview of Findings and Recommendations;

II. Description of Data Collection and Data Handling; and

HI. Evaluation of Data Collection and Data Quality.

Volume I includes: (1) this Executive Summary, which presents our approach,
major findings and recommendations; (2) a very brief description of current NCCI
data collection and handling systems and procedures (Overview of Section IA); (3)
our evaluation of NCCrs data collection and data quality (Overview of Section IB);
and (4) responses to eight questions concerning NCCI data collection and data
quality from the NAIC Request for Proposal for this examination.

Volume II provides detailed documentation of the current NCCI systems and
procedures which were within the scope of the examination.

Volume III contains a report on each functional area we examined within NCCI.
Each report includes an overall evaluation of the area, a description of our
evaluation approach, general observations and recommendations, and detailed
findings and recommendations.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 2



OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Executive Summary

EXAMINATION APPROACH

We conducted Section I of the examination in two phases:

Section IA: Description of Data Collection and Data Handling Procedures;
and

o Section IB: Evaluation of Data Collection and Data Quality.

In Section IA of the examination, a team of Arthur Andersen and Milliman &
Robertson personnel, with direct assistance from NCCI personnel, reviewed and
documented the existing NCCI systems and procedures which were within the
scope of the examination. We developed documentation of current systems in
several forms:

(1) Ala overview of current systems and procedures, which includes high-level
descriptions and process flow diagrams of each major area;

(2) Detailed data and process flow diagrams of existing systems and procedures;

(3) Statistical call data documentation for selected calls, including a description
of each call, NCCI edits performed on each data element in the call, error
correction procedures and NCCI modifications to carrier data, and file
documentation for key NCCI computerized data files containing call data; and

(4) A comp~lterize0 data dictionary_, which cross-references data elements
collected by NCCI with the NCCI computer programs which use them.

Items (1) through (3) are included in Volume II (and its Appendix) of this report.
Item (4) was developed primarily to support our testing phase (Section IB) and is
not included in this report.

In Section IB of the examination, our team evaluated NCCI data collection, data
handling and data quality. Our evaluation included statistical sampling of NCCI
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OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Executive Summary

data, detailed review of NCCI control procedures, and detailed review and analysis
of NCCI’s automated systems.

3. OyERVlEW OF NCCI FUNCTIONS

NCCI’s stated mission is to provide information and services to support adequate
rates and the long term viability of the workers compensation insurance system.
NCCI’s stated organizational objectives are to achieve adequate and equitable
pricing and to facilitate workers compensation reform efforts.

NCCI pursues its objectives by collecting detailed financial and statistical data and
using this data to produce rate f’ding proposals in each state in which NCCI is
authorized to file rates. These rates, and the ultimate premiums charged for
workers compensation coverage, are based on a three-tiered system.

Aggregate Ratemaking establishes overall rate level recommendations based on
analysis of insurance company financial results. Carders report their summarized
annual results to NCCI on "financial calls". Rate levels derived from this
information are the primary determinants of overall pricing, and form the basis of
NCCFs f’fled rate change requests.

Class Ratemaking distributes the recommended overall rate change to the more
than 600 individual rate classifications. These classifications are used to group
insureds according to similar types of business and exposure to hazards. NCCI uses
summaxized exposure and loss results (unit reports) filed under the Workers
Compensation Statistical Plan (WCSP) to accompfish this distribution.

Experience Rating develops factors which enable carriers to adjust an individual
insured’s premium. These factors reflect an insured’s actual loss history relative to
expected losses of insureds in the same rate classifications. As in Class
Ratemaking, Experience Rating uses WCSP data, but at a detailed, insured level.

Other types of data collected by NCCI contribute to their mission. Policy data is
used to assist in conlrolling the receipt of WCSP data and in combining WCSP data
for experience rating. Detailed Claim Information (DCI) data is used to analyze the
underlying factors that cause workers compensation results to change over time,
and is used in proposing system reforms to control rising insurance costs.

NAIC Examination ofNCCl - Section I May 15, 1991 Page 4



OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Executive Summary

4. MAJOR FINDINGS

The major findings from Section I of our examination of NCCI may be grouped
into four categories:

1) D.tIa_.fl]la.]~ Our findings indicate NCCI is accurately converting
information received from insurers to NCCI electronic data f’des. We did not
evaluate the quality of the data submitted by the insurers.

2) Data o_ual~ty and timeliness poficies: We found NCCI’s data quality and
timefiness policies require clarification and stronger enforcement. Cun~nt
policies do not provide adequate incentives for carrier corapfiance.

3) Data handling systems and procedures: NCCI mission critical ratemaking and
experience rating systems manage excessive hard copy input, lack integration,
and perform minimal automated validation of data at the time of data capture.
NCCI currently compensates through extensive manual intervention. The
problems are less severe for aggregate ratemaking systems than for WCSP
systems, largely due to the lower volumes of data processed for aggregate
ratemaking and more timely validation of input.

4) Current NCCI initiatives: NCCI has development initiatives in process or
planned which are intended to resolve the major deficiencies of its current
systems. NCCI has planned a very aggressive schedule to implement these
new systems. While we did not assess NCCI’s progress in completing these
projects, we believe NCCI’s management is committed to achieving its
systems development objectives.

These findings ar~ discussed briefly on the following pages and presented in greater
detail in Volume I, Overview of Section 1B, and Volume HI of this report.

Our findings indicate NCCI is accurately converting information received
from insurers to NCCI electronic data files. This finding is based on the results
of our random statistical sampling and judgmental sampling of NCCI’s key data
i’des. Our detailed sampling results are presented in the Appendix to Volume HI of
this report and discussed in Volume I, Overview of Section 1B, and Volume I,
Response to RFP Question 1.

ill
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Our findings on NCCI data quality are limited by the scope of our study. We
traced data in NCCrs compumrized ratemaking, experience rating and detailed
claim information files to input NCCI received from the insurers. We did not test
the accuracy of the data submitted by the insurers.

Data Oualitv Policies

NCCI’s data quality policies require clarification and stronger enforcement.
NCCrs constitution and membership agreements provide very broad statements of
data quality policies and responsibilities. Standards are currently defined and
enforced for each of the major calls by the depamnents responsible for
administering them. The effectiveness of current standards and enforcement varies
greatly by department.

For the financial calls, data timeliness and accuracy standards are clearly
defined but not effectively enforced.

Data timeliness and accuracy standards are less precisely defined for unit
report data and no policy to impose fines for delinquent or inaccurate reports
is yet in place. NCCI plans to assess fines for late or inaccurate unit reports
beginning late in November, 1992.

O NCCrs Data Administration procedures authorize NCCI staff to modify
carrier data to correct certain types of unit report errors without carrier
approval. The limits of this authority are not clearly defined.

NCCI does not have a consistent carder performance measurement and
reporting policy. In the case of financial calls, performance is measured,
reported to the individual carriers, and used as a basis for assessing fines. For
unit reports, carrier performance is measured, but current performance
reporting does not provide an effective performance feedback mechanism.

NCCrs current monetary incentive programs do not provide effective
incentives to improve carrier performance.

Under its Performance Evaluation Monetary Incentive Program (PEMIP),
NCCI fines carriers for failure to rr~et clearly defined timeliness and
accuracy standards for financial calls and credits carders for early
submission of financial calls. The fines do not appear to be large enough
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0

to provide an effective monetary incentive to improve performance and
are not imposed for failure to correct errors.

Fines are not currently imposed for late or inaccurate unit reports.

NCCI does not accurately allocate error handling costs among the carriers.

NCCI does not currently measure the true cost of error handling for each
carrier.

NCCI does not currently assess any penalties to cover the cost of handling
errors in unit report data. NCCI plans to assess fines for late or inaccurate
unit reports beginning in November, 1992.

Fines currently assessed for late or inaccurate financial calls are not
adequate to cover the true costs of error handling.

The major consequence of the lack of dear data quality policies and
enforcement at NCCI is that too much of the burden of ensuring data quality
falls on NCCI, and too little on the carriers, agents and insureds. This results
in a very inefficient data verification and error correction process and may not
assure data quality. A potential additional consequence is inequitable
distribution of processing costs among the carriers.

Current Data Handlin~ Systems and Procedures

NCCI systems which support ratemaking and experience rating are the
systems most critical to NCCI’s mission. These systems have major
shortcomings which include excessive reliance on hard copy input, lack of
integration and minimal automated validation of data at the time of data
capture. NCCI currently compensates for many of its systems shortcomings
through extensive manual intervention.

System Architecture

Many of NCCI’s systems reflect the outdated design techniques and
development technology of the period in which they were developed. This is
particularly true of the WCSP systems.
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Systems were designed to support narrow functions within departmental
boundaries. Processes and data are duplicated across different functions, with
little or no integration.

0 Many processes are only partially automated, require extensive manual
intervention and rely upon paper inputs and outputs.

File structures in many systems support efficient batch processing but do not
allow on-line access.

Application programs are poorly structured and undocumented, making
modifications difficult.

These redundancies, lack of integration, barriers to access and poor structure
create inefficiencies and inconsistencies throughout NCCPs systems.

Data Collection and Validation

NCCI’s critical data inputs are the financial calls, used to determine overall
rate levels, and the unit reports, used for dass ratemaking and experience
rating. Policy information will become increasingly important as NCCI begins
to integrate its systems. Current NCCI systems which collect and validate
these critical inputs provide incomplete control over data timeliness,
completeness and accuracy. Manual procedures help compensate for system
deficiencies, but the resulting process is very inefficient.

Data Collection

NCCI’s current data collection systems and procedures do not effectively
control the timeliness and completeness of data collected from carriers.

The problem is most severe for unit report data. NCCI recently started
phased implementation of the Unit Report Control (URC) system, which is
ultimately intended to track all unit reports due, rec~ivvd and missing. Under
the current schedule, this system is to be fully implemented by mid-1992.

0 NCCI has inadequate controls to ensure all carriers submit financial
calls. The principal controls over data completeness are reasonableness tests,
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in which NCCI actuaries make year-to-year comparisons of data during
aggregate ratemaking.

NCCI currently manages excessive amounts of hard copy input.

NCCI received approximately 1,200,000 hard copy unit cards in 1990.

All of this hard copy input requires data entry into NCCI’s systems.

Unit reports received on hard copy are retained for three years in the field
offices in hard copy form. Unit reports are also stored on microfilm.

Data Validation and Error Correction

NCCI’s data validation and error correction systems provide incomplete
validation, are poorly controlled and are very inefficient. These problems are
most severe for WSCP systems and are largely the result of insufficient and
ineffective automation. NCCI has several major systems development initiatives
planned or in process which are intended to resolve many of the problems noted in
these findings.

o WCSP systems do not thoroughly validate data at the time of receipt.

Unit report validation for Class Ratemaking is a cumbersome, time
consuming process which requires extensive manual effort.

NCCI’s unit report data collection and verification systems allow entry of
duplicate data.

There is no validation to verify that unit report data for a specific risk is
consistent with policy specifications, risk inspections or previously submitted
data.

End User Computing

Critical ratemaking applications are developed, maintained and controlled by
actuarial personnel. These end user controlled applications do not have the
degree of automated application control required of most production systems.
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In our control procedure tests of Overall Rate Level and Class Ratemaking end user
computing applications, we did not find any errors which had resulted from weak
controls. However, given the importance of end user computing to the NCCTs
ratemaking process, NCCI is exposed to significant risk due to the lack of controls.

Current NCCI lnitia|iyes

NCCI has development initiatives in process or planned which are intended to
resolve the major deficiencies of its current systems. We have outlined some of
the leading projects and their objectives below.

Systems Planning

NCCI’s Enterprise Data Modeling (EDM) project is a key part of an ongoing
Strategic Information Systems Planning effort. The stated objective of the EDM
project is to define a strategic framework for designing and developing integrated
systems.

The EDM report provides valuable analysis of NCCTs business functions and
information requirements, and presents a very high-level model of applications and
data. The EDM report also contains a very realistic assessment of NCCI’s current
systems. This assessment clearly acknowledges many of the major defects of
NCCI’s current systems.

The EDM report does not, however, present a clear vision of NCCI’s future
systems, a complete definition of an architecture upon which to build these systems,
or a detailed data model. Additional steps are required, and NCCI has begun to
take these steps.

NCCI’s Information Resources management team is currently refining its vision of
NCCI’s future systems. They intend to present their vision and plans to achieve it
to NCCI’s Board of Directors in July 1991.

Systems Development

A number of systems development projects are planned or currently in process at
NCCI. Four of these projects are intended to provide the core of NCCI’s new
information systems and provide a foundation for new ratemaking and experience
rating systems.
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URC - The objective of the Unit Report Control (URC) system is to improve
the timeliness and completeness of unit reporting.

URQ - The objectives of the Unit l~port Quality (URQ) system are to
provide "front end" data quality edits which validate unit report data
inynvdiately upon receipt and to provide an efficient correction process for
errors.

URS - The objective of the Unit Report System (URS) is to provide an
integrated unit report database to serve both experience rating and ratemaking
applications.

Risk Information System - The objectives of the Risk Information System
project are to develop a database that will contain risk information and
estabfish finkages to all risk-related information in NCCI’s systems.

Systems in development during the examination were beyond the scope of our
project. Accordingly, we have not evaluated the designs or ongoing
development of these initiatives. It is clear to us, however, that the projects
noted above address NCCI’s major systems deficiencies.

NCCI has planned a very aggressive schedule for implementing these new
systems. By the end of 1992, NCCI plans to have designed and fully implemented
seven new systems while continuing to support and enhance existing systems.
Strong management, adequate resources, and effective training will be required for
NCCI to succeed with its current plans.

End User Computing Standards

Recently, NCCI’s Internal Audit department developed a set of guidelines for
implementing new end user computing standards. NCCI executive management
has approved these guidelines and development of new standards will begin soon.
NCCI has not set a date for implementation of the new standards.
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PRIORITY RECOMMENDATIONS

Our detailed recommendations for each of the areas we examined are presented in
Volume IH of this report. They may be summarized in four major
recommendations:

1) Clearly define data quality polities and standards;

2) Measure and report carrier and NCCI performance against those
standards;

3) Build effective incentives to achieve performance objectives; and

4) Build integrated systems which support policies and objectives.

(~]earlv define data oualitv nolicies and standards.

NCCI Policy

NCCI needs a clear and unified policy on data collection and data quality. This
policy should provide the overall framework within which NCCI collects and
processes carder data.

We recommend that NCCI adopt policies which place appropriate responsibility for
data verification and error correction with the carriers, and sharply limit its own
authority to modify carrier data. NCCI should reject data known to be in error and
return it to carriers for correction. NCCI policies should also specify carrier and
risk audit standards.

Industry Standards

For NCCI to be truly effective in the implementation of its data quality standards,
comparable standards must be developed for carriers, agents and insureds. Every
entity involved in developing data, transmitting data or processing data must be
held to the same standards. The quality of data used to set rates is only as good as
the weakest link in the chain.

We recommend that the NAIC, through the appropriate task force, develop a model
Workers Compensation data quality regulation. The overall objective of this
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regulation should be to promote consistent, timely and accurate data reporting by
all parties.

~l~ure and renort carrier and NCCI performance against the new

NCCI should implement systems and procedures which rn~asure timeliness and
accuracy of carrier data reporting against very specific standards. NCCI should
establish a program of regular carrier performance reporting.

NCCI should also implement systems and procedures which measure the timeliness
and accuracy of its own processing.

Build effective incentives to achieve nerformance obiectives.

The NAIC and NCCI must provide more powerful incentives for carders to submit
timely and accurate data and correct errors prompdy. The model regulation noted
above would be a strong first step. NCCI incentives to carriers should include
mechanisms which provide an accurate allocation of NCCI’s processing costs,
including error handling costs, among the carriers.

]~uild inte_~ated systems which su0_nort the new nolicies and objectives.

First, NCCI should complete and publish its Strategic Information Systems
Plan. This document should provide clear direction for building systems which
will support NCCI’s strategic objectives. The plan should include a statement of
objectives, an overall application architecture, system definitions for all mission-
critical applications and an implementation schedule.

We believe the specific systems initiatives outlined below are essential to
achieving NCCI’s business objectives and should be included in NCCI’s
systems plan:

1) NCCI should implement systems to track and control the due date and receipt
of all information submitted by carriers.

2) NCCI should develop an electronic data transfer mechanism for submission of
data from the carriers to NCCI.
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3) NCCI should develop data validation software and distribute it to carriers.

4) NCCI should develop systems which validate all data at the time of receipt.

5) NCCI should develop systems which provide regular carrier performance
reporting.

6) NCCI should develop systems which support consistent, effective financial
incentive programs to encourage carder compliance with timeliness and
quality standards.

7) NCCI should develop an integrated corporate database.

8) NCCI should re-engineer and automate many of its current manually intensive

9) NCCI should explore alternatives and decide upon an appropriate
identification number for insured businesses.

lo) NCCI should implement more stringent controls over its end user computing
environments. NCCI should move stable, regularly executed end user
applications into a production environment.

NCCI should use modern software engineering techniques, follow a structured
systems development methodology and use consistent documentation standards for
development of new systems. This approach will contribute to development
productivity, system flexibility and maintainability.

NCCI’s management supports these recommendations and has taken steps to
implement them. NCCI plans to address these points in its response to this
report.
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Evaluation of Data Colleaion and Data Quality

L INTRODUCTION

As described in the Executive Summary, we conducted Section I of the NAIC
examination of NCCI in two phases:

Section IA: Description of Data Collection and Data Handling Procedures;
and

o Section IB: Evaluation of Data Collection and Data Quality.

In Section IA of the examination, our team reviewed and documented NCCrs
current data collection and data handling systems and procedures. In Section IB of
the examination, our team evaluated the quality of these systems and procedures.

This section of our report describes the approach, findings and
recommendations of Section IB: Evaluation of Data Collection and Data
Quality.

The scope of Section I of the examination included only systems and procedures
currently used in ratemaking, experience rating and detailed claim information
applications. It did not include systems which were in development during the
examination. We have also provided comments on current NCCI development
initiatives, where appropriate, but we have not formally examined systems in
development.
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2. EVALUATION APPROACH

We applied several approaches to our evaluation, including statistical and
judgmental sampling of NCCI data, detailed review of NCCI control procedures
and detailed review and analysis of NCCI’s automated systems. These approaches
are described on the following pages.

~.1 Data Samnlin_e

The objective of our data sampling tests was to determine the completeness and
accuracy of NCCI data used for overall rate level, class ratemaking, experience
rating and reporting detailed claim information. We tested ten statistical samples
and two judgmental samples from NCCI data files.

Our analysis of data accuracy was limited to testing NCCI’s computerized data files
against the data NCCI received from insurers. We did not verify NCCI data against
member company records.

Statistical Sampling

Our general approach to statistical sampling was to determine the accuracy of
critical computer data files by randomly sampling records from these files and
comparing the sampled records to the input data received from the carriers.

Our statistical sampling approach is outlined below:

o Identified critical computer data files for sampling;

o Determined the number of records in each of the selected files to identify the
population sizes.

o Defined required sample sizes, based on the population sizes, desired
confidence level, tolerable error rate and expected error rate.

o Generated random numbers for the appropriate sample size and used them to
identify, records for extraction from the data f’des;

o Extracted samples and printed records in a form suitable for visual
comparison to source documents;
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Obtained supporting source documents from hard copy, microfilm or
microfiche files;

Compared appropriate fields on the computer file records with corresponding
fields from source documents and identified all discrepancies; and

o Investigated discrepancies, identified errors and summarized results.

We used an attribute sampling approach to design and conduct our tests. Attribute
sampling evaluates the occurrence rate of a condition in a population, such as the
rate of errors. Consequently, our statistical inferences are based upon the number of
errors encountered, rather than the magnitude of the errors. Our approach is
explained in greater detail in VolumeHI and its Appendix.

Judgmental Sampling

A second approach we applied to data sampling was to evaluate the completeness
of critical computer fries by judgmentally sampling hard copy source documents
and magnetic tape input.

Our judgmental sampling approach is outlined below:

Identified critical hard copy document files and their corresponding electronic
data files;

o Defined required sample sizes based on audit judgment;

o Selected hard copy source documents;

Extracted identifying information from input documents and used it to extract
records from the critical data files;

o Compared hard copy source documents to data on critical data files; and

o Investigated discrepancies, identified errors and summarized results.

In addition to evaluating the completeness of computer files, we used the
judgmental samples to evaluate the consistency of unit report data between
Experience Rating and Data Administration computer files. We also used these
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samples to evaluate the consistency of factors calculated by Class Ratemaking and
used by Experience Rating.

The specific procedures and results of each test are presented in detail in the
Appendix to Volume lII of this report.

2.2 Svs|elns and Procednres Review and Analysis

Many of our Section IB findings and recommendations are the result of systems
analysis. During the Section IA review and documentation phase, we reviewed
available NCCI systems documentation, interviewed data processing and system
user personnel, examined system inputs and outputs, reviewed computer program
code, and documented data and process flows, system functions and procedures. In
our Section IB evaluation, we applied these approaches to further investigate the
structure and function of NCCI’s systems.

2.3 Control Procedures Testin~

The objective of our control procedures testing was to identify key control
procedures and evaluate the adequacy of these procedures to ensure the
completeness and accuracy of data used in ratemaking and experience rating.

Control procedures are intended to reduce the likelihood of errors. They may
include both manual and computerized application controls. They may be designed
to detect or prevent errors.

We reviewed control procedures in the following areas (the functions of each area
are described in Volume 11):

o Data Conversion

o Data Administration

Overall Rate Level

Class Ratemaking

Experience Rating
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Our evaluation of each area followed the same basic approach:

o Identified key control procedures for review in each area and designed tests
for each;

o Tested control procedures to ensure they are operating effectively;

o Documented observations, exceptions and conclusions regarding the adequacy
of control procedures tested; and

o Documented recommendations for improvement.

2.4 Information Systems Controls Review

In assessing the effectiveness of HCCI’s information systems controls, we used
several approaches:

o Reviewed NCCI systems-related Internal Audit reports and investigated
current status of control deficiencies indicated in the reports;

o Evaluated NCCI responses to a systems controls checklist designed to identify
risks within the major areas of activity in computer application systems;

o Interviewed NCCI Information Resources management personnel to address
potential systems control deficiencies;

o Examined the effectiveness of application-specific controls in computerized
applications in each functional area as part of our control procedures review;

o Reviewed controls in end user computing (EUC) applications used in
ratemaking; and

o Reviewed NCCI’s emerging EUC standards.
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MAJOR FINDINGS

The major findings from Section I of our examination of NCCI may be grouped
into four categories.

1) D.tIt..fllla~g: Our findings indicate NCCI is accurately converting
information received from the insurers to NCCYs electronic data files. We
did not evaluate the quality of the data submitted by the insurers.

Data eualiW and timeliness volicies: We found NCCI’s data quality policies
require clarification and stronger enforcement. Current policies do not
provide adequate incentives for carder compliance.

3) Data handline systems and vrocedures: NCCI mission critical ratemaking and
experience rating systems manage excessive hard copy input, lack integration,
and perform minimal automated validation of data at the time of data capture.
NCCI currently compensates through extensive manual intervention. The
problems are less severe for aggregate ratemaking systems than for WCSP
systems, largely due to the lower volumes of data processed for aggregate
ratemaking and more timely validation of input.

Current NCCI initiatives: NCCI has development initiatives in process or
planned which are intended to resolve the major deficiencies of its current
systems. NCCI has planned a very aggressive schedule to implement these
new systems. While we did not assess NCCTs progress in completing these
projects, we believe NCCI’s management is committed to achieving its
systems development objectives.

These findings are discussed briefly on the following pages and presented in greater
detail in Volume III of this report.

3.1 NCCI Data Oualitv

Our findings indicate NCCI is accurately converting informtion received
from insurers to NCCI electronic data files. This finding is based on the results
of our random statistical sampling and judgmental sampling of NCCI’s key data
files. Our detailed sampling results are presented in the Appendix to Volume HI of
this report, are discussed in Volume I, Response to RFP Question 1, and are
summarized below.
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Our statistical sampling tests compared randomly selected records from NCCI’s
computerized fries with input data received from the carriers.

We tested five financial calls used in developing Overall Rate Levels:
Policy Year, Calendar-Accident Year, Calendar Year, Reconciliation Report
and Insurance Expense Exhibit. For each call, we tested several critical data
elements. The sample size for each data element ranged from 176 to 181 data
records. For each sample, an acceptable upper error limit (or tolerable error
rate) of 5% was established. In the five calls sampled we did not count as an
error any discrepancy of less than $5,000, as these were deemed to be
h~h-natedal.

For one call, Calendar-Accident Year, the sample error rate ranged from 2.8
to 4.4%. The upper error limit, at a 95% confidence level, ranged from 5.7 to
7.9%. This exceeds the acceptable upper error limit, however, the higher
error rates were primarily due to NCCI’s procedure of excluding or "zeroing
out" unusual data which the carder cannot or does not explain. Actuarial
personnel delete such unusual data to avoid distortion of overall rate level
indications. In our sample, we found data for eight carriers that was either
partially or completely deleted for this reason. The inclusion of these items in
our error statistics presents a worst case scenario of the potential error rate.
Excluding these items from the error statistics would have resulted in an
actual sample error rate ranging from zero to 0.6% and an upper error limit
ranging from 1.6 to 2.6%, at a 95% confidence level. The appropriateness of
"zeroing-out" data is discussed further in Volume III in the Overall Rate
Level section.

In four of five financial calls tested, the sample error rate ranged from zero to
1.7%. The upper error limit ranged from 1.6 to 4.2%, at a 95% confidence
level. Excluding occurrences of zeroed out data from the error statistics
would have resulted in an actual sample error rate ranging from zero to 0.6%
and an upper error limit ranging from 1.6 to 2.6%, at a 95% confidence level.

For a more detailed discussion of our conclusion relating tO the
appropriateness of the zeroing out procedure, see General Observation #6 and
Specific Finding #5 in the Overall Rate Level Area Report in Volume Ill.
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In our tests of Class Ratemaking data we tested seven critical data elements
in samples of 181 each. For each sample, an acceptable upper error limit of
5% was established. In evaluating the samples every discrepancy was
counted as an error regardless of dollar amount.

For six of the seven data elements tested, the actual sample error rate ranged
from 1.7 to 2.8%. The upper error limit ranged from 4.2 to 5.7%, at a 95%
confidence level.

One data element, "medical claim amount", had an actual sample error rate of
3.9% and an upper error limit of 7.1%. This was due to seven errors, of
which three related to unlocated unit reports.

For all errors noted, the majority were related to unlocated unit reports. Other
errors noted were due to duplicate records, data entry errors or other missing
documentation. The inclusion of unlocated unit reports in our error statistics
presents a worst case scenario of the potential error rate. Exclusion of these
items would have resulted in an actual sample error rate ranging from 0.6 to
2.2% and an upper error limit ranging from 1.6 to 5.0%, at a 95% confidence
level.

In our tests of Experience Rating data we tested six critical data elements in
samples of 181 each. An acceptable upper error limit of 5% was established
for each sample. In evaluating the samples any discrepancy was counted as
an error regardless of dollar amount.

The sample error rate ranged from 0.6 to 1.1%. The upper error limit ranged
from 1.6 to 3.4%, at a 95% confidence level, which is within an acceptable
range. Again, approximately 50% of the errors were due to unlocated unit
reports or rating sheets.

The inclusion of unlocated unit reports in our error statistics presents a worst
case scenario of the potential error rate. Exclusion of these items would have
resulted in an actual sample error rate ranging from 0.0 to 0.6% and an upper
error limit ranging from 1.6 to 2.6%, at a 95% confidence level.

For DCI, we tested all 54 data fields on the call form. An acceptable upper
error limit of 5% was established and all errors were counted, regardless of
dollar amount.
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The sample error rate was .5%. The upper error limit ranged from 1.5 to
2.3%, at a 95% confidence level, which is well within the acceptable range.
Errors noted were primarily due to data entry.

The low sample error rate for DCI data can partially be attributed to the fact
that there were no missing DCI calls in our sample (data sampled for DCI was
more recent than other NCCI data sampled -- all DCI data sampled was
received after 8/1/90) and NCCI does not "zero out" DCI data. We would
also expect the error rate for DCI to be lower because of NCCI’s policy of
editing DCI data at the time of receipt and requiring carriers to correct their
own errors. These policies are not yet in effect for other types of data NCCI
collects, as discussed below.

There were no en’ors noted in two judgmental samples designed to test the
completeness of f’mancial call and unit report records. We used the same samples
to test the consistency of data used by both Class Ratemaking and Experience
Rating. We noted one inconsistency error out of 29 records t~sted. This represents
3.4% of the sample.

In summary, our results indicate NCCI accurately converts carrier data to its
own electronic files.

Our findings on NCCI data quality are limited by the scope of our study. We
traced data in NCCI’s computerized ratemaking, experience rating and detailed
claim information files to input NCCI received from the insurers. We did not test
the accuracy of the data originally submitted by the insurers.

2.2 NCCI Data Oualitv Policies

NCCI’s data quality policies require clarification and stronger enforcement.
NCCI’s constitution and membership agreements provide only very broad
statements of data quality policies and responsibilities. Standards are currently
defined and enforced for each of the major calls by the departments responsible for
administering them. The effectiveness of current standards and enforcement varies
greatly by department.

For the financial calls, data timeliness and accuracy standards are clearly
defined but not effectively enforced. A recent NCCI publication, The Reporting
Guidebook for the Annual CaIIs for the Exverience. defines specific standards and
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responsibilities for the timeliness, accuracy and error correction of financial calls.
The same publication also specifies fines for failures to meet these standards.
These f’mes, however, are not large enough to provide an effective financial
incentive for timeliness and accuracy of initial submissions, and are not currently
imposed for failure to respond to inquiries concerning possible errors.

Data timeliness and accuracy standards are less precisely defined for unit
report data and no policy to impose lines for delinquent or inaccurate reports
is yet in place. Responsibilities for error correction of unit report data are neither
clearly defined nor effectively enforced. A new system, the Unit Report Control
(URC) system, is intended to provide additional control by automating requests for
specific unit reports, and providing a turnaround error report for carriers to use for
correcting errors. This system is in the very early stages of a phased
implementation which extends into 1992. A clear definition of standards and
responsibilities will be required for this initiative to succeed.

NCCI’s Data Administration procedures authorize NCCI staff to modify
carrier data to correct certain types of unit report errors without carrier approval.
The limits of this authority are not clearly defined. NCCI’s Data Administration
department made approximately 513,000 corrections to unit report data last year.
Although sample results suggest that: 55% of corrections should involve carrier
contact, NCCI contacted carriers to resolve only about 1,000 errors last year.
While one error may lead to multiple corrections on NCCI’s systems, it is clear that
NCCI contacted carriers for only a very small percentage of corrections made to
unit report data last year.

NCCI does not have a consistent carrier performance measurement and
reporting policy. Carrier performance measurement is currently administered by
the departments responsible for processing each of the major calls. In the case of
financial calls, performance is measured, reported to the individual carriers and
used as a basis for assessing fines. For unit reports, carrier performance is
measured, but current performance reporting does not provide an effective
performance feedback mechanism. A new system, URC, is intended to support
performance measurement, performance reporting and administration of fines for
unit reports. No new policy for performance measurement and reporting, or
assessment of fines for errors, has yet been officially announced.

NCCI’s current monetary incentive programs do not provide effective
incentives to improve carrier performance.
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Under its Performance Evaluation Monetary Incentive Program (PEMIP),
NCCI fines carriers for failure to meet clearly defined timeliness and accuracy
standards for financial calls, and credits carriers for early submission of
financial calls. As noted above, these fines do not appear to be large enough
to provide an effective monetary incentive to improve performance.

In 1990, 565 carriers were fined for the late submissions and for failing
"basic" and "actuarial" edits for their five PEMIP financial calls. The total
fines assessed in 1990 were $364,272 which is approximately 0.6% of NCCI~s
carrier-contributed operating budget. NCCI will bill an estimated $245,141
of this total. $54,806 of the remaining $119,131 is applicable to state funds.
As a matter of policy, state funds do not pay f’mes. The remaining
discrepancy is due to limitations of fines assessed against carriers.

For early submission of PEMIP financial calls, NCCI credits carders. Total
early reporting credits calculated for 1990 were $702,762. NCCI will apply
$462,940 of this total. Of the remaining $239,822, $1,067 is applicable to
state funds not participating in the program, and $238,755 is applicable to
credits subject to maximum limitations.

Fines are not currently imposed for late or inaccurate unit reports. It is our
understanding that the new URC system has been designed to administer
fines. NCCI plans to assess fines beginning in November 1992.

NCCI does not accurately allocate error handling costs among the carriers.

NCCI does not currently measure the u’ue cost of error handling for each
carrier.

NCCI does not currently assess any penalties to cover the cost of handling
errors in unit report data. NCCI plans to assess fines for late or inaccurate
unit reports beginning in November 1992.

Fines currently assessed for late or inaccurate financial calls are not adequate
to cover the true costs of error handling.

The major consequence of the lack of clear data quality policies and
enforcement at NCCI is that too much of the burden of ensuring data quality
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falls on NCCI, and too little on the carriers, agents and insureds. This results
in a very inefficient data verification and error correction process and may not
assure data quality. A potential additional consequence is inequitable
distribution processing costs among the carriers.

3.3 Current Data Handlin~ Systems and Procedures

The NCCI systems which support ratemaking and experience rating are the
systems most critical to NCCI’s mission. These systems have major
shortcomings which include excessive reliance on hard copy input, lack of
integration, and minimal automated validation of data at the time of data
capture. NCCI currently compensates for many of its systems shortcomings
through extensive manual intervention.

This section summarizes our major findings concerning NCCrs current systems and
procedures. It is organized in three subsections:

o System Architecture;

o Data Collection and Verification; and

o End User Computing.

System Architecture

Many of NCCI’s systems reflect the outdated design techniques and
development technology of the period in which they were developed. This is
true of the WCSP systems.

Systems were designed to support narrow functions within departmental
boundaries. Processes and data are duplicated across different functions,
with little or no integration. The most striking examples are in the
Experience Rating and Class Ratemaking systems. Unit report information is
r~dundantly verified and corrected by two separate systems and stored in
separate, files for experience rating and class ratemaking, with potentially
inconsistent results. There is currently no system or formal procedure to
reconcile corrections made for Experience Rating with those made for Class
Ratemaking.
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0 Many processes are only partially automated, require extensive manual
intervention and rely upon paper inputs and outputs. An extreme
example of this problem is the procedure used to add corrections to the
financial call f’des. During the validation process, correction records are
entered on a separate correction file. After all edits have been completed and
corrections have been verified, the contents of the correction f’de are printed
on a report. The report is then sent to NCCTs data entry service. The
corrections are re-entered and transmitted back to NCCI, where they are
merged with the final financial call f’fle which will be used to produce rates in
the following year. Other examples are noted below in the discussion of
NCCFs data collection and verification procedures.

File structures support efficient batch processing but do not allow on-line
access. The lack of on-line access results in procedural inefficiencies.
Current procedures in some departments rely on hard copy or micro-image
(microfilm and microfiche) information for research and verification. So gr~at
is this reliance that the 200,000 experience rated unit reports received on
magnetic tape each year are subsequently printed on hard copy and microfiche
and stored in the field offices.

Application programs are poorly structured and undocumented, making
modifications difficult. Work-around solutions have been adopted, often
increasing manual effort, until new systems can be developed. An extreme
example of this problem are class ratemaking application programs which
truncate the leading digit in payroll amounts of $10 bilfion or more. A time-
consuming manual procedure is used to determine accurate amounts and
adjust program output.

These redundancies, lack of integration, barriers to access and poor structure
create inefficiencies and inconsistencies throughout NCCI’s systems.

Data Collection and Validation

NCCI’s critical data inputs are the financial calls, used to determine the
overall rate level, and the unit reports, used for class ratemaking and
experience rating. Policy information will become increasingly important as
NCCI begins to integrate its systems. Current NCCI systems which collect
and validate these critical inputs provide incomplete control over data
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timeliness, completeness and accuracy. Manual procedures help compensate
for system deficiendes, but the resulting process is very ineffident.

Data �ollection

NCCI’s current data collection systems and procedures do not effectively
control the timeliness and completeness of data collected from carriers. The
problem is most severe for unit report data. NCCI has a new system, in the
earliest stage of a phased implementation, which is intended to significantly
improve this situation (see discussion below).

0 NCCI does not currently have a mechanism to ensure all required unit
reports are submitted by carriers. NCCI receives approximately 250,000
unit reports each month. NCCI has a system which tracks unit reports due
and received for experience rated policies. Unit reports for experience rated
policies represent about 35% of unit reports due. NCCI does not have a
system to identify unit reports due, received or missing for policies which are
not experience rated. NCCI recently started a phased implementation of the
Unit Report Control (URC) system, which is ultimately intended to track: all
unit reports due, received and missing. Under the current schedule, this
system is to be fully implemented by July of 1992.

NCCI currently uses an identification number known as "Risk ID" to uniquely
identify each experience rated business. NCCI does not currently require or
use Risk ID to control unit reports for businesses too small to be experience
rated, even though approximately 65% of all unit reports submitted to NCCI
are for non-experience rated risks.

O NCCI has inadequate controls to ensure all carriers submit financial
calls. The current completeness control mechanism depends upon carrier
responses to an annual questionnaire. This system is no longer adequate for
the volume of data NCCI now manages. The principal controls over data
completeness are reasonableness tests, in which NCCI actuaries make year-to-
year comparisons of data during aggregate ratemaking.

O NCCI does not currently have a mechanism to ensure all required policy
information is submitted by carriers. NCCI started capturing policy
information for non-experience rated policies in May 1991. Complete poficy

NAIC Examination ofNCCI - Sei~tion I May 15,1991 Page 14



OVERVIEW OF FINDINGS AND RECOMMENDATIONS

Evaluation of Data Collection and Data Quality

information will become more important with the implementation of the URC
system. URC will identify unit reports due on the basis of policy information.

NCCI currently manages excessive amounts of hard copy input.

NCCI received approximately 1,200,000 hard copy unit cards in 1990. This
represents approximately 40% of the total 3,000,000 unit reports submitted
last year. The remaining 60% were submitted on magnetic tape.

NCCI receives approximately 40,000 hard copy policies each month, which is
about 35% of all policies received. The remaining policies are submitted on
magnetic tape.

NCCI received approximately 30,000 financial calls in 1990. Approximately
95% of this total were submitted on hard copy. The remaining calls were
submitted on diskettes.

All of this hard copy input requires data entry into NCCI’s systems. The
majority of this data entry is currently performed by an outside service.

All 1st, 2nd and 3rd unit reports received on hard copy are retained for three
years in the field offices in hard copy form. Unit reports are also stored on
microfilm.

The 200,000 experience rated unit reports received on magnetic tape each
year are subsequently printed on hard copy and microfiche and stored in the
field offices.

Data Validation and Error Correction

NCCI’s data validation and error correction systems provide incomplete
validation, are poorly controlled and are very inefficient. These problems are
most severe for WCSP systems and are largely the result of insufficient and
ineffective automation. NCCI has several major systems development initiatives
planned or in process which are intended to resolve many of the problems noted in
these findings. The most notable of these initiatives are discussed later in this
section.
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WCSP systems do not thoroughly validate data at the time of receipt; unit
reports may be validated more than one year later when they are extracted for
input to class ratemaking.

Unit report validation for Class Ratemaking is a cumbersome, time
consuming process which requires extensive manual effort. The State
Validation program identifies errors and potential errors and prints a
validation report. Data Administration clerks review every page of this report
and manually identify required corrections. These error reports are typically
very long;, the most recent report for Florida, for example, was more than
10,000 pages long. NCCI currently requires between five and six months to
validate unit report data for large states.

NCCI applies "rules of thumb" to simplify unit report validation and
error correction for class ratemaking. These rules define correction
procedures which minimize research and requests for additional information
from carriers for certain types of exceptions. They also create a risk of
modifying data on the basis of inaccurate assumptions, rather than verification
from carriers.

Despite the large number of NCCI corrections to unit report data, NCCI
corrects a very small percentage of unit report data. NCCI created
approximately 22~500,000 unit report detail records from the 3,000,000 unit
reports captured in 1990. NCCI entered 513,000 corrections to these records
last year. These corrections are approximately 2.3% of the total number of
records created last year. Since we do not know the true error rate in the data
provided by the carders, we do not know how well current data validation and
error correction procedures accomplish their objectives.

NCCI personnel manually review each of the 600,000 experience rating
sheets NCCI produces each year. The primary purpose of this review is to
verify the accuracy of the ratings. These manual audits are also a key
mechanism for verifying experience rated unit report input.

NCCI’s unit report data collection and verification systems allow entry of
duplicate data. Systems and procedures used to remove these duplicate
records before they are used in ratemaking applications require extensive
manual intervention and do not eliminate all duplicates.
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NCCI does not currently perform risk-level validation for unit report data
used in Class Ratemaking. There is no validation to verify that unit report
data for a specific risk is consistent with policy specifications, risk
inspections or previously submitted data.

0 NCCI currently uses an identification number known as "Risk ID" to uniquely
identify each experience rated business. NCCI uses Risk ID to match unit
report data with a specific insured business for developing, experience ratings.
Carriers frequently omit or inaccurately report Risk ID on unit reports.
Correcting these errors and omissions is a very time consuming task for
NCCI. NCCI personnel manually reviewed Risk IDs on mow than 1,000,000
unit reports in 1990. This function required five full-time clerks.

End User Computing

Critical ratemaking applications are developed, maintained and controlled by
actuarial personnel. These end user controlled applications do not have the
degree of automated application control required of most production systems.
Some of these applications could be implemented as Information Resources
controlled production systems to achieve the required control objectives and
increase overall efficiency. Other applications require an end user computing
environment, but also r~uire more comprehensive and effective control in that
environment.

For mainframe computer based end user systems, we noted the following
deficiencies:

There are no processing control reports or audit Wails which document the
activity of extraction and update programs.

o Documentation of existing applications is limited.

There are no documented standards for testing new end user application
programs or for testing changes to existing end user application programs.

For microcomputer based end user systems we noted all of the above and the
following deficiencies:
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There are no documented procedures to control program changes. It should
be noted, however, that in some areas efforts have been made to provide
control over program changes by assigning program maintenance
responsibility to one individual.

There are no formal backup procedures. Although most applications and data
sets are backed up, most backups are not stored off-site and a documented
retention schedule does not exist.

Access to microcomputer applications is not restricted through use of
passwords or other security measures.

o Microcomputer applications reside on unsecured personal computers.

In our control procedure tests of Overall Rate Level and Class Ratemaking end user
computing applications, we did not find any errors which had resulted from weak
controls. However, given the importance of end user computing to the NCCI’s
ratemaking process, NCCI is exposed to significant risk due to the lack of controls.
We understand that NCCI is developing an end user computing policy which is
intended to address data processing controls.NCCI has not set a date for
implementation of this policy.

Current NCCI Initiatives

NCCI has development initiatives in process or planned which are intended to
resolve the major deficiencies of its current systems. We have outlined some of
the leading projects and their objectives below.

Systems Planning

NCCI’s Enterprise Data Modeling (EDM) project is a key part of an ongoing
Strategic Information Systems Planning effort. The stated objective of the EDM
project is to define a strategic framework for designing and developing integrated
systems.

The develoPers of the EDM conducted their project without a clearly defined
strategic business plan to guide their efforts. The EDM project added value in
helping define such a plan, however. The process encouraged a rethinking of
NCCI’s mission and priorities and led to a better understanding of its business
functions.
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The EDM report provides valuable analysis of NCCrs business functions and
information requirements, and presents a very high-level model of applications and
data. The EDM report also contains a very realistic assessment of NCCrs current
systems. This assessment clearly acknowledges many of the major defects of
NCCrs current systems.

The EDM report does not, however, present a clear vision of NCCrs future
systems, a complete definition of an architecture upon which to build these systems,
or a detailed data model. Additional steps are required, and NCCI has begun to
take these steps.

NCCrs Information Resources management team is currently refining its vision of
NCCrs future systems. They have begun to use their emerging vision statement to
obtain the rexluired commitment from NCCrs executive team. They intend to
present their vision and plans to achieve it to NCCrs Board of Directors in July
1991.

NCCrs Information Resources management team has also been actively engaged in
tactical planning. This includes further developing the EDM by refining the data
model and application architecture to the next level of detail. It also includes
reconciling the emerging vision of future systems with ongoing development
projects and defining new projects. Some major ongoing projects were initiated
before the EDM project began or the emerging vision of future systems had been
formulated. There is some risk that the ongoing planning process will produce data
and application axchitectur~s which are not entirely consistent with recently
completed systems or systems in development.

Systems Development

A number of systems development projects are planned or currently underway at
NCCI. Four of these projects (URC, URQ,URS, and the Risk Information System)
are intended to provide the core of NCCrs new information systems and provide a
foundation for new ratemaking and experience rating systems. A review of these
development projects was beyond the scope of our examination. We have,
however, provided a brief outline of the objectives, planned implementation
schedules and some critical issues of the four core projects and four other important
projects.
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URC - The objective of the Unit Report Control (URC) system is to improve
the timeliness and completeness of unit reporting. The system will identify
unit reports due, based on information in an existing policy information
database. The system will notify carders of unit reports due and provide the
basis for assessing fines for delinquent reports. The system is also intended to
provide rudimentary edits and a turnaround error report to be used by carriers
to correct rejected records. The URC system is currently being tested with
selected carriers. An industry-wide phased implementation is scheduled to be
completed by July 1992.

URQ - The objectives of the Unit Report Quality (URQ) system are to
provide "front end" data quality edits which validate unit report data
immediately upon receipt and to provide an efficient correction process for
errors. This system is intended to replace the "back-end" edit and correction
procedures which are now part of Experience Rating and Class Ratemaldng
applications. URQ will provide error turnaround reports and administer fines
using the processes developed for URC. NCCI also plans to develop an
insurance company edit package as part of this initiative. Carriers will use
this package to validate data before they submit it to NCCL URQ is currently
in the early stages of design. The system is scheduled for a phased
implementation to be completed in October 1992.

URS - The objective of the Unit Report System (URS) is to provide an
integrated unit report database to serve both experience rating and ratemaking
applications. NCCI plans to provide on-line access to this database and to
develop a "routing and retrieval system" to feed unit report data to experience
rating applications. NCCI plans to capture new unit reports in the URS
database in September 1991. The issue of how much historic data to convert
to this database has not yet been resolved.

Risk Information System. The objectives of the Risk Information System
project are to develop a database that will contain risk information and
establish linkages to all risk-related information in NCCI’s systems. NCCI
plans to use a common Risk ID to access all information for the risk,
including policies, unit report data, residual market applications and
inspections. NCCI is currently evaluating whether to use their current Risk
ID or the Federal tax identification number as this identifier.
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PICS 3.0 - The objective of the PICS 3.0 project is to implement
approximately twenty change order re.quests to the existing PICS system. The
two most significant planned enhancements are: (1) capture of additional
policy information and (2) automated name and address standardization for
policy information submitted on magnetic tape. The first of these
enhancements will provide the additional information necessary to validate
unit report data under the URQ system. Automated name and address
standardization will significantly reduce the manual standardization effort
now performed by eleven clerks. The PICS 3.0 enhancements axe scheduled
to be implemented by January 1992.

Automated Policy Review - The objective of the Automated Policy Review
system is to provide automated "front end" data quality edits which verify
policy information immediately upon receipt. The system is intended to
produce weekly error reports known as "criticism letters" which will be
distributed to carriers. This system is also intended to identify those risks that
had policies in the previous year, but do not have policies in the present year.
This system is intended to replace manual review of over 1.5 million policies
per year. The Automated Policy Review system is scheduled for
implementation by October 1992.

Automated Auditing - The objective of the Automated Auditing system is to
provide automated "back-end" data quality edits which verify experience
rating sheet data. This system is intended to replace manual review of over
600,000 rating sheets per year. The Automated Auditing System is scheduled
for implementation in October 1991.

DCI - The objectives of the new Detailed Claim Information (DCI) system
are to increase the detailed information captured for reported claims, enhance
the analysis and access of the data and conform to the DCI model data
reporting regulation. This system is scheduled for a phased implementation,
with the new data collection system to be completed by July 1991. The
current schedule calls for all carriers to submit expanded data by January
1992. Enhanced analysis and access capabilities are to be available by June
1992.

Systems in development during the examination were beyond the scope of our
project. Accordingly, we have not evaluated the designs or ongoing
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development of these initiatives. It is dear to us, however, that the projects
noted above are intended to address NCCI’s major systems deficiencies.

Specific issues critical to the success of these projects include the following:

URC will use the Policy Information Control System (PlCS) to identify unit
reports due. NCCI began capturing policies for businesses not large enough
to be experience rated in April 1991. URC will not provide effective control
over completeness of unit report collection until PICS data is complete. There
is no completeness control yet for PICS.

The initial implementation of the URS database is scheduled for August 1991,
along with the first phase of the URQ system. NCCI plans to expand data
quality edits for URQ through October 1992, and perhaps beyond. The
quality of data on the URS database will be only as good as the edits in URQ.
NCCI will not reap the full benefit of its integrated URS database until all
"back-end" experience rating and class ratemaking edits are replaced and
enhanced by "front-end" edits in URQ.

NCCI is currently evaluating whether to use its current Risk ID or the Federal
tax identification number as the risk identifier. This is an important issue
which has been debated at NCCI for a long time. The clear advantage of
Federal tax ID is that it is readily available to the carriers and easily
verifiable. It will be important to resolve this issue soon for NCCI’s systems
integration plans to proceed on schedule.

NCCI has identified the major flaws in its systems and has conceptualized
viable systems development initiatives to address these flaws. NCCI has
planned a very aggressive schedule for implementing these new systems. By
the end of 1992, NCCI plans to have designed and fully implemented seven of the
new systems previously discussed in this report, while continuing to support and
enhance existing systems.

NCCI has been aware of the major flaws in its systems for some time. An NCCI
internal document entitled "Technical Services Long Range Plan" dated June 1988
identified major problems with NCCI systems and proposed initiatives to resolve
these problems. This report highlighted NCCI’s "archaic systems" and
"independent unsynchronized data."
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Significant recornmendations from this 1988 report include:

o Automate policy name and address standardization;

Develop a tracking and notification process for unit cards based on policy
information;

o Develop an integrated database for unit report data;

o Eliminate the retention of hard copy source documents;

o Develop a risk system to link policies and unit reports; and

Develop an electronic submission mechanism between the carriers and NCCI
for policies, unit reports and experience rating information.

While NCCI currently has initiatives in process for most of these recommendations,
none of the recommendations has yet been fully implemented. Strong
management, adequate resources, and effective training will be required for NCCI
to succeed with its current plans.

End User Computing Standards

NCCI’s Internal Audit department has conducted several audits of end user
computing in ratemaking applications. Findings from these audits have generally
been that controls were not commensurate with the importance of these applications
to NCCI’s mission. Recently, NCCI’s Internal Audit department developed a set of
guidelines for implementing new end user computing standards. NCCI executive
management has approved these guidelines and development of new standards will
begin soon. NCCI has not set a date for implementation of the new standards.
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4. PRIORITY R]~COMMENDATIONS

Our detailed recommendations for each of the areas we examined arv presented in
Volume III of this report. They may be summarized in four major
recommendations:

1) Clearly define data quality policies and standards;

2) Measure and report carrier and NCCI performance against those
standards;

3) Build effective incentives to achieve performance objectives; and

4) Build integrated systems which support policies and objectives.

4.1 Clearly define data aualitv nolicies and standards.

NCCI Policy

NCCI needs a dear and unified policy on data collection and data quality.
This policy should provide the overall framework within which NCCI collects
and processes carrier data. This policy should clearly define:

o Standards for timeliness, completeness and accuracy of all critical data
collected from carriers;

o Approved input media (electronic file transfer, magnetic tape, diskettes);

o Specific responsibilities and time frames for error correction;

o The exact limits of NCCrs authority to modify carrier data;

o NCCrs data quality verification approach (reconciliation of policy experience
to aggregate data, carrier audits, risk audits);

o NCCI’s carrier performance monitoring and reporting approach; and

o Specific monetary incentives for carrier performance.
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We recommend that NCCI adopt policies which place appropriate
responsibility for data verification and error correction with the carriers, and
sharply limit its own authority to modify carrier data. NCCI should reject data
known to be in error and return it to carriers for correction. Clearly, this policy
must be implemented with concurrence from the insurance companies, and should
be developed with their active participation via the appropriate committees and the
NCCI Board of Directors.

It should be NCCI’s responsibility to draft policies and plans to implement
them.

O It should be the Board’s responsibility to approve new policies and plans to
implement them.

o It should be NCCI’s responsibility to implement and enforce policies.

o Once policies have been established, members should be required to comply.

Industry Standards

For NCCI to be truly effective in the implementation of its data quality
standards, comparable standards must be developed for carriers, agents and
insureds. Every entity involved in developing data, transmitting data or
processing data must be held to the same standards. The quality of data used
to set rates is only as good as the weakest link in the chain.

We recommend that the NAIC, through the appropriate task force, develop a
model Workers Compensation data quality regulation. The overall objective of
this regulation should be to promote consistent, timely and accurate data reporting
by all parties.

Specific issues which should be addressed by the model regulation include the
following:

o Data requirements (type and level of detail);

o Data timeliness and quality standards for NCCI and carriers;

o Data timeliness and quality standards for insureds and agents;
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o Carrier and risk audit standards;

o NCCI’s role as a statistical agent.

4.2 Measure and renort carrier and NCCI nerformanee a~ain~ the new

NCCI should implement systems and procedures which measure timeliness and
accuracy of carrier data reporting against very specific standards. NCCI should
establish a program of regular carrier performance reporting. ~arder performance
reports should be distributed to carrier operational and executive management, and
possibly to regulators.

NCCI should also implement systems and procedures which measure the timeliness
and accuracy of its own processing. NCCI’s data quality measurement process
should include tests which compare randomly selected ratemaking data to the
source information collected by insurers.

4_3 Build effective incentives to achieve nerformance obiectives.

The NAIC and NCCI must provide more powerful incentives for carriers to submit
timely and accurate data and correct errors promptly. The model regulation noted
above would be a slxong first step. NCCI incentives to carriers should include
mechanisms which provide an accurate allocation of NCCI’s processing costs,
including error handling costs, among the carriers.

4.4 Build inte~erated systems which sunnort the new nolicies and objt~ti¥~,

First, NCCI should complete and publish its Strategic Information Systems
Plan. This document should provide clear direction for building systems which
will support NCCI’s strategic objectives. It should be presented in a clear, concise
format suitable for executive management. It should be used to achieve agreement
and commitment from NCCI and carrier executive teams and the regulators. The
plan should include a statement of objectives, an overall application
architecture, system definitions for all mission-critical applications and an
implementation schedule.
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We believe the specific systems initiatives outlined below are essential to
achieving NCCI’s business objectives and should be included in NCCI’s plans.

l) NCCI should implement systems to track and control the due date and receipt
of all information submitted by carriers, including aggregate financial data,
unit report data and policy data. The overall objective of these systems
should be to ensure complete and timely submission of data to NCCI.

2) NCCI should develop an electronic data transfer mechanism for submission of
data from the carriers to NCCI. Carriers should be strongly encouraged to use
this mechanism for submission of aggregate financial data, unit report data,
policy data and DCI data.

3) NCCI should develop data validation software and distribute it to carriers.
Carriers should use this software to validate data before submitting it to
NCCI. Such validation should be applied to aggregate financial data, unit
report data, policy data and DCI data.

4) NCCI should develop systems which validate all data at the time of receipt,
reject data found to be in error and support efficient correction of errors by
the carriers.

5)

6)

7)

8)

NCCI should develop systems which provide regular carrier performance
reporting.

NCCI should develop systems which support consistent, effective financial
incentive programs to encourage Carrier compliance with timeliness and
quality standards.

NCCI should develop an integrated enterprise database. This database should
provide access to aggregate financial data, unit report data, policy data, DCI
data, rates, experience ratings, inspection information and risk information.
The database and surrounding applications should enforce integrity between

¯ these types of data based on established relationships.

NCCI should re-engineer and automate many of its current manually intensive
areas. This effort should be orchestrated from an enterprise perspective.
Unintegrated departmental systems should be avoided.
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9) NCCI should explore alternatives and decide upon an appropriate
identification number for insured businesses.

10) NCCI should implement more stringent conwols over its end user computing
environments.

11) NCCI should move stable, regularly executed end user applications into a
production environment.

NCCI should use modern software engineering techniques, follow a structured
systems development methodology and use consistent documentation, standards for
development of new systems. This approach will contribute to development
productivity, system flexibility and maintainability.

NCCI should complete its strategic information system plan, refine its enterprise
data model through further decomposition of functions and data, and define its
computer aided software engineering (CASE) and database management systems
(DBMS) strategies before undertaking major new application development projects.

NCCI management supports these recommendations and has taken steps to
implement them. NCCI plans to address these points in its response to this
report.
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This section of the report responds specifically to questions on page 14 of the Request
for Proposal (RFP). The questions are reproduced on the pages which follow.
Responses to the questions are based on detail tests of data collection and data handling
procedures. In almost all cases, the overall question posed in the RFP consists of
several questions. We have addressed each question separately where deemed
appropriate. The response to a question is presented in an outline format for ease of
referencing to sections of the response. Section I, Part C of this report provides more
extensive detail of our approach, findings, and recommendations.
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Response to RFP Section IB Question 1

RFP Question 1. (L) How accurate is the database? (II.) Are adequate quality
control procedures in place to ensure the accuracy of the data as they are reported by
insurers and processed by the NCCI? ([lI.) How could these procedures be
improved?

(I.) How accurate is the database?

A) Introduction

A fundamental objective of our examination was to assess the accuracy of the
data which is used to create overall rate level indications, class rates and
experience modifications. In addition, we have performed a limited
examination of detailed claim data which is used for analysis of trends in
workers compensation loss costs.

B) Definition of the Database

There is no single integrated database at NCCI. The data for each major system
is processed and stored independently. This results in a large collection of very
loosely integrated or unintegrated files. As a part of our Section I-A research,
we identified the key computer files containing aggregate financial data, WCSP
data and detailed claim data. The critical files used to store the data are the
following:

1) Financial call data by state:

a) Policy Year library
b) Accident Year library
c) Calendar Year library
d) Calendar Year Reconciliation Report file
e) Insurance Expense Exhibit file

Payroll and Loss (P/L) Detail file which contains unit report (WCSP) data
used in class ratemaking

3) Compress file which contains unit report (WCSP) data used in experience
rating calculations
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4) DCI Valid file which contains all edited and corrected detailed claim data.

C) Testing Approach

In order to assess the accuracy of aggregate financial data, WCSP data and
detailed claim data, we randomly selected data records contained in key
computer fdes. We tested ten random samples to evaluate the critical data
inputs to overall rate levels, class rates, experience roods and DCI analyses.
The data contained in key files was reconciled to other available sources of
information to verify that all data was represented in the populations from
which the random samples were drawn.

We tested the data using a statistical approach known as attribute sampling.
This sampling method tests the frequency of errors in a population. Our
statistical samples were defined to achieve a 95% confidence level in the test
results. Errors were defined as unsupported differences between system stored
data and data submitted by carriers. This approach allowed us to quantify
NCCrs success in accurately capturing and processing data submitted by
carriers. It does not allow us to evaluate the accuracy of data submitted by
carriers.

In order to assess NCCrs success rate in capturing all data it receives, we
selected judgmental samples of hard copy documents and attempted to locate
the corresponding data stored in electronic f’des. Additionally, data for those
unit reports with sufficient premium to be experience rated was compared
between the experience rating and class ratemaking systems. We also used this
unit report sample to compare the Expected Loss Rate factors and D-ratios in
the Experience Rating system to the Experience Rating Plan manuals which are
generated by the Class Ratemaking system.

D) Results of Statistical Sample Tests

In comparing our randomly sampled data to source documents, we encountered
a high ram of initial exceptions. Difficulty in locating hard copy unit card data
was a primary cause of these exceptions. For example, unit reports submitt~ to
NCCI on magnetic tape were not microfiched for the first nine months of 1986.
Another difficulty was encountered in obtaining unit reports which are not
stored by NCCI, such as unit reports submitted by state funds and self-insured
risks. Resolving these exceptions disclosed certain problems encountered by
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NCCI. Many of these exceptions are not errors as defined for our samples;
however, they indicate problems in retrieving and analyzing NCCTs data.

Detailed sampling results are documented in the Appendix to Volume Ill of this
report. The following summarizes some of our observations and errors noted:

1) Financial Calls

In our sample of 180 Calendar-Accident Year calls, we noted the
following:

The data for eight carriers was either partially or completely
deleted. We determined that this was done because the data
failed validation edits and was not corrected or explained by
the carrier. Actuarial personnel deleted this data to avoid
distortion of overall rate level indications. See General
Observation #6 and Specific Finding #5 in the Overall Rate
Level Area Report in Volume HI for a more detailed
discussion of this finding.

One carrier-submitted correction to aggregate financial data
was received after the overall rate levels had been produced.
The correction was incorporated into aggregate financial data
which will be used in the subsequent year rate determinations.

iii) In three cases, aggregate financial data was associated with a
"dummy" carrier code. This was done because a change in
carrier reporting practices caused losses to be inconsistent from
one year to the next.

.When a major change in a carrier’s reserving or settlement
procedures is judged to distort development patterns, NCCI
associates any affected data with a "dummy" carrier code. The
dummy code prevents data reported under one reserving or
settlement procedure from being evaluated for development
against data reported under a different procedure. While
deletion of the distorted data would also prevent this, use of a
"dummy" carrier code allows data which is being excluded
from loss and premium development to at the same time be
included in cost ratio and trend calculations.
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iv) Due to a change in reporting convention, NCCI backed out
earned but not reported (EBHR) amounts from premium
amounts reported by two carriers. This was done to avoid
distortion of trend analysis. While the carriers had reported the
amount of EBNR premium for both premiums net of discounts
and premiums at their company level, they had failed to report
the amount of F~BNR premium at NCCI’s designated statistical
reporting (DSR) level. NCCI contacted these carriers, but was
unable to obtain the needed EBNR data. NCCI then estimated
the needed EBNR premium amounts. NCCrs estimation of
EBNR and adjustments to premium amounts appear to have
been reasonable .for each of the carriers. However, in those
instances where we observed that the reported earned premium
data was adjusted for F~BNR, there was no explanation of the
methodology or magnitude of the adjustments included in the
rate filing. As a result, the regulator may be unaware of an
issue he or she may wish to investigate further, or may lack the
information needed for the investigation.

b) In our sample of 180 Policy Year calls, we noted the following:

i) The data for three carriers was deleted. We determined that
this was done because the data failed validation edits and was
not corrected or explained by the carrier. Actuarial personnel
deleted this data to avoid distortion of overall rate level
indications. See General Observation #6 and Specific Finding
#5 in the Overall Rate Level Area Report in Volume Ill for a
mor~ detailed discussion of this f’mding.

One carrier reported EBNR premium which was adjusted by
NCCI, as noted above.

Data for one carrier was assigned to dummy .cartier codes.
This was done because a change in carrier reporting practices
caused data to be inconsistent from one year to the next, as
noted above.

c) In our sample of 176 Calendar Year calls, we noted the following:
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The data for two carriers was deleted. We determined that this
was done because the data failed validation edits and was not
corrected or explained by the carrier. Actuarial personnel
deleted this data to avoid distortion of overall rate level
indications. See the Overall Rate Level Area Report in
Volume Ill of this report for a more detailed discussion of this
finding.

One carrier filed a correction call which was received after the
overall rate levels were produced. The correction was
incorporated into aggregate financial data which will be used
in the subsequent year rate determinations.

In our sample of 181 Insurance Expense Exhibits, we noted that one
amended call was not reflected in the Overall Rate Level System.

e) In our sample of 177 Reconciliation Reports, we noted no significant
exceptions.

2) Unit Reports 0VCSP data)

In our two samples of 181 unit report data elements used to calculate
class rates, we noted the following:

Two duplicate records. One of these was not eliminated
because of Data Administration procedures which specify that
identical exposure records should not be treated as duplicates if
the payroll amount is divisible by 100. (See discussion of data
administration "rules of thumb" in Volume llI, Unit Card Data
Administration Area Report, General Observation # 6.) The
reason the other duplicate record was not removed is unclear.
Despite the extensive amount of time dedicated to duplicate
record identification and removal in the Data Administration
validation process, duplicate records still exist in the final data.
See the discussion of duplicate records in Volume III, Unit
Card Data Administration Area Report, General Observations
# 3, # 4, and # 7, and Specific Finding # 5.

ii) Seven hard copy unit reports could not be located. This was
reduced from an initial number of 78 unit reports. Unit report
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data had to be retrieved from several locations, including Data
Administration f’fles, field offices, state funds and carriers.

iii) One data entry transposition error.

iv) One instance of a carrier submitting two first unit reports for a
single policy, with different payroll amounts. Since data used
in class ratemaking is not validated at the risk level, there is
currently no procedure in effect to detect this type of error.
Class ratemaking’s sensitivity to these errors is low, however,
because class ratemaking distributes rate increases across
classes and not to individual risks. In experience rating, where
sensitivity to these errors is higher, data is validated at the risk
level to provide error detection.

Ongoing NCCI systems development initiatives are intended to
provide increased control over unit report collection, more
thorough and timely validation of unit report collection, more
thorough and timely validation of unit report data, and a
centralized data base for unit reports. If these new systems
have been designed properly, they should eliminate the
duplicate report problem. (See the discussion of the URC,
URQ and URS projects in Volume I, Overview of Section IB,
Section 3.4, Current NCCI Initiatives.)

It is important to note, however, NCCI will not reap the full
benefits of improved control over unit report input until these
systems are fully implemented late in 1992. See the discussion
of specific issues in Volume I, Overview of Section IB,
Current NCCI Initiatives. Also for several years after full
implementation of the new systems, NCCI will be using old
data which was not edited by the new systems. (For a short
term recommendation see Volume IIl, Unit Card Data
Adminis~’ation Area Report, General Observation # 4.)

In our two samples of 181 unit report data elements used to produce
experience modification factors (experience mods), we used
experience rating sheets to identify and compare the data. As a
result of our testing, we noted the following:
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There were 47 instances, or 13% of the sample, in which the
risk identification (risk ID) number was either not reported by
carriers or did not agree with the risk ID of the curr nt rating.
In some cases this was due to ownership changes or because
the insured became a multistate business. Either case
necessitates a change in risk ID under current NCCI standards.
Inaccurate reporting of risk IDs on unit reports is a significant
problem for NCCI. For experience rated policies, the
matching of unit reports with the correct risk ID requires five
full time clerks to perform manual research to resolve
discrepancies or omissions. Approximately 45% of rated or
rated size unit reports received flow through the system to
Experience Rating without any manual review or correction
required; the other 55% require manual review and possibly
correction.

Relevant loss experience was omitted from two ratings. In
both cases, the missing data was submitted on a second unit
report. One unit had the correct risk ID, while the other was
reported without a risk ID.

iii) The rating sheet and associated unit reports could not be
located for one record in our sample.

3) Detailed Claim Information

In our sample of 200 calls for Detailed Claim Information, we noted
the following:

One carrier submitted a first report indicating that the claim
had been reopened. This failed an edit and was not corrected
on the correction call submitted by the carrier. Since there is
only one valid value for this indicator, an NCCI clerk corrected
the field without contacting the carrier.

ii) Two data entry errors.
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E) Results of Judgmental Sample Tests

The testing results of our two judgmental samples indicate that NCCI
adequately and accurately captures the data which it rew.eives. Also, based on
this sample, there is no evidence that the separate processing and validation of
experience rating and class ratemaking data creates material inconsistencies in
the WCSP data.

1) Financial Calls

We noted that all hard copy Calendar-Accident Year and Policy Year calls
in our sample were captured and reside in system fries.

2) Unit Reports

In our judgmental sample to test completeness of WCSP data in the
experience rating and class ratemaking systems, we noted the following:

One unit report was omitted from an experience rating due to late
receipt of the data.

We noted that all hard copy unit reports in our sample were captured
and reside in the Class Ratemaking f’des.

We noted that all unit reports which had sufficient premium to be
experience rated were captured and reside in the Experience Rating
files.

We noted that the ELRs and D-Ratios on the experience rating
sheets agreed with data from the Experience Rating Plan Manuals
produced by Class Ratemaking.

F) Condusion

Our findings indicate NCCI converts information received from the insurers to
NCCI electronic data f’fles with reasonable accuracy. This finding is based on
the results of our random statistical sampling and judgmental sampling of
NCCTs key data ides. Our detailed sampling results are presented in the
Appendix to Volume HI of this report and summarized below.

NAIC Examination of NCCI - Section I May 15, 1991 Page



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Response to RFP Section IB Question 1

1) Our statistical sampling tests compared randomly sampled records from
NCCTs computerized fries with input data (in hard copy or microfiche
format) received from the carriers.

We tested five financial calls used in developing Overall Rate Level:
Policy Year, Calendar-Accident Year, Calendar Year, Reconciliation
Report and Insurance Expense Exhibit. For each call, we tested
several critical data elements. The sample size for each data element
ranged from 176 to 181 data records. For each sample, an
acceptable upper error limit (or tolerable error rate ) of 5 percent was
established. In the five calls sampled we did not count as an error
any discrepancy of less than $5,000 (a defined materiality
threshold). However, for informational purposes, the Appendix to
Volume HI specifies all discrepancies noted.

b) In four of five financial calls tested, the actual sample error rate
ranged from zero to 1.7%. At a 95% confidence level, the achieved
upper error rate ranged from 1.6 to 4.2%, which is within the
acceptable error range.

c) For one call, Calendar-Accident Year, the actual sample error rate
ranged from 2.8 to 4.4%. At a 95% confidence level, the achieved
upper error limit ranged from 5.7 to 7.9%. The higher error rates
were primarily due to NCCI’s procedure of zeroing out data which
appears unusual and which the carrier cannot or does not explain.
The inclusion of these items in our error statistics presents a worst
case scenario of the potential error rate. For a more detailed
discussion of this finding and the appropriateness of the zeroing out
procedure, see Section 3.1, of the Overview of Section 1B in
Volume I and General Observation #6 and Specific Finding #5 in
the Overall Rate Level Area Report in Volume III.

d) In our tests of Class Ratemaking data we tested seven critical data
elements in samples of 181 each. For each sample, an acceptable
upper error limit (or tolerable error rate) of 5% was established. In
evaluating the samples every discrepancy was counted as an error,
regardless of dollar amount. The actual sample error rate ranged
from 1.7 to 3.9%. At a 95% confidence level, the achieved upper
error limit for six of seven data elements ranged from 4.2 to 5.7%,
which is within an acceptable range. One data element, "medical
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claim amount," had an achieved upper error limit of 7.1%. This was
due to seven errors. Unlocated unit reports caused three of these
errors, and the other errors consisted of one data entry error, one
duplicate record, and two unexplained discrepancies. Of the errors
noted in the seven data elements, the majority related to unlocated
unit reports.

In our tests of Experience Rating data we tested six critical data
elements in samples of 181 each. For each sample, an acceptable
upper error limit (or tolerable error rate) of 5% was established. In
evaluating the samples every discrepancy was counted as an error,
regardless of dollar amount. The sample error rate ranged from .6 to
1.1%. At a 95% confidence level, the achieved upper error limit
ranged from 1.6 to 3.4%, which is within an acceptable range.
Again, approximately 50% of the errors were due to unlocated unit
reports or rating sheets.

For DCI, we tested all 54 data fields on the call form. An acceptable
upper error limit (or tolerable error rate) of 5% was established. In
evaluating the samples every discrepancy was counted as an error,
regardless of dollar amount. The sample error rate was .5%. At a
95% confidence level, the achieved upper error limit ranged from
1.5 to 2.3%, which is well within the acceptable range. Errors noted
were primarily due to data entry.

2) There were no errors noted in two judgmental samples designed to test the
completeness of financial call and unit report records. The tests were
based strictly on documents known to be received by NCCI. In one
judgmental sample to test the consistency of unit report data used by both
Class Ratemaking and Experience Rating, one inconsistency error was
noted of 29 items tested. This represents 3.4% of the sample. There were
no errors noted in our test of the consistency of ELR and D-Ratio data
produced by Class Ratemaking.

Our findings on NCCI data quality are limited by the scope of our study. We
traced data in NCCrs computerized ratemaking, experience rating and detailed
claim information files to input NCCI received from the insurers. We did not
test the accuracy of the data originally submitted by the insurers.
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(H.) Are adequate quality control procedures in place to ensure the accuracy of the
data as they are reported by insurers and processed by the NCCI?

A) Introduction

The primary objective of control procedures is to ensure the accuracy,
completeness and timeliness of the processing of data. We reviewed NCCTs
controls to assess their effectiveness in achieving this objective. Testing
techniques are described in Volume I, Section A of this report.

Detailed findings are included in the Area Reports in Volume IH of this report.

B) Processing Controls

1) Processing controls are designed to ensure that the data received from
carriers is accurately and completely processed into NCCI’s systems.
Carrier reporting controls ar~ those controls designed to ensure that the
carders report accurate and complete data in a timely manner. The
following section describes the major processing controls over aggregate
financial data, WCSP data, detailed claim information and policy
information.

a) Financial Calls

The primary processing controls over aggregate financial data in the
Financial Data and Aggregate Ratemaking areas of the Overall Rate
Level function are as follows:

The Financial Data area is responsible for processing aggregate
financial data into NCCI’s overall rate level systems. Data
handling procedures and responsibilities are defined and
documented.

ii) Financial calls are date stamped, individually logged and
sorted into batches by call type. The data is tracked in manual
logs up to the time it is delivered to Aggregate Ratemaking
actuaries for use in rate level production. The logs are
sufficiently detailed so that an individual call can be located in
the system.
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~v)

Corrections are requested from carders and tracked in manual
logs.

Changes are not made directly to the financial carl data used in
calculating overall r~te levels once the fde is frozen for use in
production. All changes are entered into a separate correction
f’de, thereby segregating original carrier submitted data from
corrections.

b) Unit Reports

The primary processing controls over unit report data used in the
Class Ratemaking and Experience Rating systems are as follows:

Unit reports are assigned unique administration numbers. Hard
copy units are sorted into batches and tracked in manual logs
up to the time they are released to Experience Rating and/or
Class Ratemaking. The number of unit reports received on
magnetic tape is verified to the transmittal letter sent by the
carrier.

Unit report dam used in class ratemaking is stored in Payroll
and Loss Detail files by state. All changes to the data are made
using a debit/credit approach. Although this makes working
with the validation reports cumbersome, it provides a history
of all modifications to the data.

i i)

iv)

v)

vD

Corrections are batched and controlled using manual logs.

Any changes to the data that are identified by actuaries in Class
Ratemaking are processed by Data Administration.

Unit report data used in experience rating calculations is passed
to the experience rating system from Data Conversion. A
manual reconciliation of system control totals is performed to
ensure that all data is captured.

Error corrections are either made by ACS and controlled by a
central group using batch controls and logs or are entered
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on-line by field office personnel where on-line screens provide
¯ limited validation of corrections.

c) Detailed Claim Information (DCI)

The primary processing controls over detailed claim data used in the
DCI system are as follows:

DCI calls, in both hard copy and magnetic tape formats, are
batched for processing into the system. Manual logs are kept
to ensure that all data is processed. Once the batches are
processed, a reconciliation of all data received to all data
processed is performed.

Calls for corrected information which are caused by edit
failures of hard copy original submissions are manually
compared to the original submission to ensure that the data was
properly processed.

Findings

The results of our sample testing for data accuracy indicate that
NCCI controls over the processing of the data it receives are
functioning effectively.

b) NCCI continues to process large volumes of hard copy inputs. A
significant amount of effort is devoted to sorting, batching and
controlling these inputs.

c) Certain error correction processes in Data Conversion, Data
Administration and Experience Rating are not well controlled. We
noted cases where corrections are not reviewed sufficiently before
they are processed to update files. We also noted cases where the
accuracy of corrections made was not sufficiently verified.

d) A significant amount of manual processing and handling of carrier
submitted data occurs before the data is captured in electronic f’des.
While we noted no omissions of data in our judgmental samples,
these practices increase the risk that data may be lost before it can be
captured.
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C) Carrier Reporting Controls

Carrier reporting controls are those controls designed to ensure that the carriers
report accurate and complete data in a timely manner. The following section
describes the major carrier reporting controls over aggregate financial data,
WCSP data, detailed claim information and policy information.

1) Current Control Procedures

a) Financial Calls

The primary carrier reporting controls over aggregate financial data
are as fonows:

Ca~ers are required to submit a list of all calls by state for
which they will be reporting aggregate financial data. This
information is used to create a control log of calls expected by
NCCI.

Financial calls are validated for completeness and arithmetic
accuracy as they are received. Errors are returned to carriers
for correction.

iii) The five calls used in overall rate level calculations and the
reconciliation to carrier financial data are subject to the
Performance Evaluation Monetary Incentive Program
(PEMIP). This program encourages timely submission of data
by providing credits to carriers. Late and inaccurate data
submissions are subject to financial penalties. The financial
incentive program assesses modest penalties (a total of
$364,272 was assessed in 1990).

iv) Premium and loss information used in calculating overall rate
levels is reconciled to carrier financial statements.

v) Financial call data is validated by a series of application
programs. The major validation programs are:
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Policy Year Validation; Accident Year Validation -
which perform arithmetic and relational validations, both
within the current year call and in comparison to prior
years’ data;

Deviation Analysis - which performs a reasonableness
test of reported standard premium at Designated
Statistical Reporting (DSR) level.

Policy Year - Accident Year (PY-AY) Check - Compares
the losses by year on page 2 of the Policy Year and
Accident Year calls for consistency.

Premium Analysis - This program verifies that calendar
year premiums are consistent between years.

Calendar Year (CY) Check - Derives calendar year
values from Calendar-Accident Year and Policy Year
premium and loss values.

Prior Development - Analyzes the contribution, by
carrier, of tenth-to-ultimate contribution to statewide
development factors.

Development Checksheet Identifies carders whose
policy year development factors are contributing to
statewide fluctuations between years.

b) Unit Reports

The primary carrier reporting controls over unit report data are as
follows:

i) The primary control over the completeness of unit report data
is the Profile system in Experience Rating. This system
indicates all unit reports for experience rated policies required
to produce ratings. If required unit reports have not been
received, requests for missing data are sent to the appropriate
carrier.
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iii)

The accuracy of unit report data used in calculating class rates
is verified by a series of system generated exception reports in
Data Adminislration. These are manually reviewed and
corrected. The validation is performed primarily by class code
or injury type. The major programs used are:

RCDUPOFF - Program to automatically offset exact
duplicate records with a matching credit.

State Validation II - Exception report which identifies
certain conditions. Examples are losses for a class code
with no payroll, and losses in a premium only class code.

RCDVALID - A procedure which contains nineteen
reports that can be run on demand. Many edits are
similar to the State Validation II program.

Class Payroll Fluctuation Program (CPFI) - Program that
investigates payroll by class code over a three year
period. This is the primary tool used to ensure the
completeness of WCSP data.

Reasonableness Test - Program which examines loss
development by industry group and injury type for a
state. Manual research and explanation is required for
certain percentages, between 70-100%, of fluctuation for
flagged items.

Validation of unit report data for accuracy and consistency at
the risk level is performed by Experience Rating in their
manual audit of rating sheets. These procedures verify that:

Name, risk ID and state agree to hard copy control
document;

Premium is sufficient to qualify policy for experience
rating;

Change in premium for two most recent years is less than
50%;
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c)

o Class codes are consistent between years;

o Experience modification factor has not changed by more
than 25% compared to the previous modification factor;

o Payroll has not changed by more than 50% since the prior
year;

o No duplicate records are included in the rating;

o All applicable and required experience has been included
in the rating; and,

o Name and policy effective date agree with the data in the
policy system (PICS).

If a rating fails any of these edits, unit reports are pulled to
verify the data used in the rating.

Detailed Claim Information (DCI)

The primary carrier reporting control over detailed claim data (DC1)
is to subject the data to a series of edits. Basic edits are designed to
ensure that claimant and policy information agrees with data already
in the DCI system for subsequent and correction calls. Field level
edits are performed to ensure that data submitted is mathematically
accurate, consistent among fields and that benefits are reasonable.

Policy Information Capture (PICS)

The primary carrier reporting controls over policy information are:

i) NCCI field office personnel perform a limited visual review of
all policy information.

ii) NCCI systems perform limited automated verification of
carrier submitted data.
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2) Findings

The reconciliation of financial call data to carrier statements is not
completed for many states until after the overall rate level
calculations are completed. This does not provide timely assurance
that the data used in the calculations reconciles to audited annual

The procedures to ensure that all financial call data is received relies
on the carriers providing a list of the calls they will f’fle. Although
the total number of calls submitted is checked for reasonableness and
cross-referenced with A.M. Best written premium when it becomes
available, there is no control which provides absolute assurance that
all financial calls which should be f’ded are, in fact, received by
NCCI.

c)

f)

Unit report validation is performed separately by Data
Administration and Experience Rating. Experience Rating uses the
data first, but there are no procedures to ensure that all changes
made to unit report data during the experience rating process are
included in data used by Data Administration.

NCCI performs very limited validation to ensure WCSP data is
reported accurately and consislenfly for each risk. Data
Administration relies on tests of data in aggregate to identify data
inaccuracies. Experience Rating performs a visual review of data
for each rated risk, but this review is limited and occurs at the end of
the experience rating process.

There is no means of ensuring that all unit report data due is actually
received. The prof’fle system in Experience Rating only serves as a
control over the completeness of unit report data for experience rated
policies. Data Administration reasonableness tests may identify
missing data for very large risks. These conlrols are not sufficient to
ensure that unit reports are received for all workers compensation
policies written.

There ar~ not adequate controls to ensure the accuracy of unit report
data as submitted by carriers. The validations performed by NCCI
only assess the reasonableness of the data. Some form of external
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verification of carrier systems and reporting to NCCI should be
performed to ensure data accuracy.

There are not adequate controls in place to verify that policy
information for all workers compensation policies written is
captured by NCCI.

(IIL) How could these procedures be improved?

A) Recommendations

1) NCCI should implement systems to track and conl~ol the due date and
receipt of all information, submitted by carriers including aggregate
financial data, WCSP data, and policy data. The overall objective of these
systems should be to ensure complete and timely submission of data to
NCCI.

2) NCCI should validate all data at the time of receipt.

3) Errors identified in data submitted to NCCI by carriers should be
corrected by the carriers through resubmission of data.

NCCI should develop data validation software and distribute it to carriers.
Carriers should use this software to validate data before submitting it to
NCCI. Such validation should be applied to aggregate financial data,
WCSP data, policy data, and DCI data.

5) NCCI should develop an integrated enterprise database. This database
should provide access to aggregate financial data, WCSP data, policy data,
DCI data, rates, experience ratings, inspection information and risk
information. The database and surrounding applications should enforce
integrity between these types of data based on established relationships.

6) NCCI should develop an electronic data transfer mechanism for
submission of data from the carriers to NCCI. Carriers should be strongly
encouraged or required to use this mechanism for submission of aggregate
financial data, WCSP data, policy dam, and DCI data.
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7) NCCI should institute clear, precise, and consistent policies regarding the
timeliness and quality of carrier submissions of data. These policies
should apply to aggregate financial data, WCSP data, policy data, and

8) NCCI should establish an internal quality control group to sample
statistical data, monitor error rates and improve the quality of data. Target
error rates should be established for NCCI processing departments and an
incentive system should be implemented to encourage achievement of
these targets.

9) NCCI should establish a program of regular carder performance reporting.
Cartier performance reports should be distributed to carrier operational
and executive management, and possibly regulators.

10) NCCI should implement consistent, effective financial incentive programs
and/or fines to encourage carrier compliance with timeliness and quality
standards.

11) NCCI should automate many of its current manually intensive areas. This
automation effort should be orchestrated from an enterprise perspective.
Unintegrated departmental systems should be avoided.

12) State Insurance Regulators should establish a uniform statistical data
quality standard that will require NCCI and carriers to achieve certain data
quality and timeliness standards.

B) Current Initiatives

NCCI has addressed data quality concerns in its systems planning. Projects
which are currently proposed or in development are as follows:

1) Enterprise Data Model (EDM) - This is a study of the data and processes
currently in place at NCCI. Its purpose is to provide a candid appraisal of
current systems and a conceptual framework for future systems.

2) Unit Report Control (URC) - This system is currently in the testing phase.
It is designed to notify carriers of unit reports due, using the PICS
database to ensure that data for all policies is captured. URC went into

NAIC Examination of NCCI - Sectien I May 15, 1991 Page 20



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Response to RFP Section IB Question I

production as of May 1, 1991 and phased implementation is scheduled to
be completed by July 1992.

3) Unit Report Quality (URQ) - This system is currently in the design phase.
It is intended to provide front end validation of unit report data. URQ is
scheduled for a phased implementation ending in October 1992.

Unit Report System (URS) - This system is currently in the installation
phase. This is intended to provide a centralized database for unit report
data which will be used in the calculation of class rates and experience
mods. URS is scheduled for implementation in September 1991.

PICS 3.0 - The objective of the PICS 3.0 project is to implement
approximately twenty change order requests to the existing PICS system.
The two most significant planned enhancements are: 1) capture of
additional policy information and 2) automated name and address
standardization for policy information submitted on magtape.

6) PICS Automated Policy Review - The objective of the Automated Policy
Review System is to provide automated "front end" data quality edits
which verify policy information immediately upon receipt. This system is
intended to replace manual review of over 1.5 million policies per year.
The automated Policy Review System is scheduled for implementation by
October of 1992.

7) Experience Rating Automated Auditing - The objective of the Automated
Auditing System is to provide automated "back-end" data quality edits
which verify experience rating sheet data. This system is intended to
replace manual review of over 600,000 rating sheets per year. The
Automated Auditing System is scheduled to be completed in October of
1991.

Timely implementation of these proposed systems should enhance the controls
over NCCI data quality and controls.
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RFP Question 2. (L) Does the NCCI reconcile data collected for ratemaking purposes
with the data reported in insurers’ annual statements? (H.) If so, how are these data
reconciled and what is done when these data do not match? OH.) Are there
additional reconciliation measures that could be beneficial?

Does the NCCI reconcile data collected for ratemaking purposes with the data
reported in insurers’ annual statements?

NCCI reconciles calendar year net earned premiums at company level and direct
losses incurred from the financial calls to carrier financial data as reported by A.M.
Best & Company. Calendar-accident year and policy year data used in calculating
overall rate level indications is then reconciled to the calendar year data.

There is no reconciliation process in place to verify the accuracy of WCSP data to
either the financial calls or to carrier annual statements.

(IL) If so, how are these data reconciled and what is done when these data do not
match?

A) Reconciliation Calls

1) The financial calls used in the reconciliation process are:

a) Call #2 - Calendar Year Call for Compensation Experience by State

b) Call #6 - Insurance Expense Exhibit (IEE) - Calendar Year Basis

c) Call #8 - Reconciliation Report - Calendar Year Basis

d) Call #9 - "F" Classification Calendar Year Call for Compensation
Experience by State - Calendar Year Basis

e) Call #18 - Annual Call for Coal Mine Compensation Experience:
Calendar Period January 1 through December 31

These calls are used to reconcile the data used in calculating overall rate
level indications to the annual statements.
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The data used in the development of overall rate level indications is taken
from the following calls:

Call #3 - Policy Year Call for Compensation Experience by State
Valued as of December 31

Call #5 - Calendar-Accident Year Call for Compensation Experience
by State Valued as of December 31

Call #11 - "F" Classification Policy Year Call for Compensation
Experience as of December 31

B) Reconciliation Process

1)

3)

The Reconciliation Report totals the calendar year net earned premium
and direct incurred losses, respectively, for industrial classes, "F" classes,
Coal Mine classes, National Defense Projects and Excess Poficies data.
Industrial class data is compared to call #2; "F" class data is compared to
call #9; and Coal Mine data is compared to call #18.

The total of this calendar year experience is agreed to Part IV of the
Insurance Expense Exhibit (IEE, call #6). The IEE is due at NCCI by
April 1 of each year.

Part IV of the IEE is agreed to the A.M. Best & Company summarization
of data from the Exhibit of Premiums and Losses on page 14 of the annual
statement. This is done when the A.M. Best data becomes available in
July.

The Policy Year (#3) and Calendar-Accident Year (#5) calls contain all
workers compensation net earned premium and direct incurred losses data
from the inception of writing the business. Calendar year data for
industrial classes is derived by subtracting prior year cumulative to date
totals from current year cumulative to date totals for both the Policy Year
and Calendar-Accident Year calls. The derived calendar year experience
is compared to the Calendar Year call data which is reconciled to carrier
annual statements as described above.
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C) Additional Tests

In addition to the reconciliation process, there are other checks performed to
ensure the consistency of the data among the calls:

1) Premiums are compared between the Policy Year and Calendar-Accident
Year Calls

2) The difference between Standard Earned Premium at Company level
(SEP) and Standard Earned Premium at Designated Statistical Reporting
level (DSR) is checked for consistency with f’ded deviations on record at
NCCI

3) The difference between SEP at DSR before schedule rating adjustments
and SEP at DSR after schedule rating adjustments from call #10 is
reviewed for reasonableness.

D) Exception Resolution

If reported data fails any of the checks or does not reconcile within +/- $1,000,
the carrier is contacted for an explanation of the discrepancy. Carriers are
required to respond and are fined if they fail to comply.

E) Conclusion

NCCI’s reconciliation process is sufficient to ensure that the aggregate financial
data used to calculate overall rate level indications reconciles to carriers annual
statements. However, due to the timing of the process, the risk exists that
overall rate levels may be filed prior to the availability of the summarized
annual statement data. NCCI plans to complete the reconciliations earlier
beginning in 1991 by using carrier financial information summarized by the
NAIC. This data is available in June whereas A.M. Best & Company data is
not published until July.
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(HI.) Are there additional reconciliation measures that could be beneficial?

A) Improvements

The lack of an integrated database at NCCI raises the question of whether the
data used in NCCI systems is consistent across systems. There are currently no
reconciliation procedures to ensure this. Since the financial call data is
reconciled to carrier annual statements, the financial call data can be relied on to
test the accuracy of other HCCI data. We recommend that the following
reconciliations be performed.

1) Compare WCSP data to financial call data. This would provide some
assurance that all WCSP data is being used to calculate class rates.
However, a precise reconciliation cannot be performed due to the different
valuation dates of the data. Financial call data is valued as of December
31, while WCSP data is valued 18 months after the policy inception date
and every twelve months thereafter. We performed this comparison to
ensure that our statistical sampling population of WCSP data used in class
ratemaking was complete. We identified a problem with data missing
from our sample population related to a District of Columbia f’ding as a
result of the test. This problem did not occur in the production of class
rates; however, the results of the test prove the potential benefit of
performing the comparison.

Compare premium captured in the PICS database to financial call data to
help assess the completeness of PICS. Another possibility would be to
require carriers to submit the number of workers compensation policies
written in each state on a financial call. This information could also be
used to verify that all policies are captured in PICS; however, it would not
provide the level of assurance that would be obtained by a reconciliation
to audited financial data.

3) Reconcile WCSP data to policy data in the PICS database to ensure that
data used in class ratemaking has been submitted for all workers
compensation policies written. We understand that NCCI is implementing
the Unit Report Control (URC) system. URC is designed to request unit
reports from carriers for all policies in PICS. The effectiveness of URC
as a timeliness and completeness control over receipt of WCSP data for
class ratemaking is related to the completeness of the PICS database.
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RFP Question 3. (L) Does the NCCI have adequate procedures to ensure that
classification data are complete and accurate? Are additional checks of the data
performed when unusual classification indications appear? (II.) Does the NCCI
check to be sure that insurers report reimbursements by second injury funds,
subrogation and funds associated with cases determined to be noncompensable?

Does the NCCI have adequate procedures to ensure that daseification data are
complete and accurate. Are additional checks of the data performed when
unusual classification indications appear?

A. Overview of Control Procedures

Misclassification of data may impact class ratemaking and/or experience rating.
Misclassifications which impact ratemaking may occur in class codes or injury
codes. If rnisclassifications occur, payroll, loss or premium data could be
distorted. They may also result in misclasses among the three major industry
groupings of manufacturing, contracting and all other industries.

Control procedures to detect misclassifications are as follows:

1) All aggregate WCSP payroll amounts are reviewed for unreasonable
fluctuations between fhst and second unit reports, including correction
reports. Such amounts are also reviewed between policy years. The review
is fhst performed at the state level. The review is then extended to a class
level comparison in the same manner as indicated above.

If an unusual payroll variation is noted at the class level, a risk level review
is then performed. Carriers are contacted by a Data Administration analyst
when deemed necessary to obtain explanations for fluctuations.

Aggregate WCSP loss amounts are reviewed at a state level and injury code
level for a particular state.

If unusual loss development is noted at the injury code level, a review is
then made at the class level. Finally, ff an unusual fluctuation is noted at
this level, a review is performed at the risk level. Carriers are contacted if it
is deemed necessary to obtain explanations.
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5) In connection with the explanation process, certain reports are generated to
facilitate analysis. Examples of these reports are the Large Loss Exhibit
(losses greater than $500,000) and Large Accounts Listing (class codes with
greater than $100 million in payroll by insured). To identify unresolved
fluctuations, an explanation letter is prepared by Data Administration
personnel which is provided to Class Ratemaking and regional actuaries.

l~view of experience rating sheets for each risk is performed to detect
unusual fluctuations in payroll or changes in class codes.

7) Class level premium data is not utilized in the ratemaking process, therefore
no premium validation procedures are performed by NCCI on such data.

B. Condusiom

NCCI’s reasonableness tests are designed to identify basic (e.g., arithmetic)
errors and actuarial edits to optimize the volume of usable data. Actuarial edits
identify unusual indications in the data which are reviewed to determine
whether the data is satisfactory for use in mtemaking. While NCCI performs
these reasonableness reviews of the critical data elements, payroll and losses,
there are limitations with their procedures. Limitations in the procedures
utilized by NCCI are as follows:

1) Efforts to explain identified fluctuations or obtain the missing data may be
unsuccessful for any number of reasons:

The data may not be received by NCCI in time for the production of
the rate filing

b) The carrier may not have the data and may not be able to explain its
absence. Also, the carder may not respond to NCCI’s request for
data correction or information. NCCI estimates that no responses
are received on approximately 10-15% of such requests

c) The risk may have become serf insured, ceased operations or
changed its name

d) The carder may have ceased operations
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e) The risk may be reported in a different class code

2) In some cases, NCCI will identify class inconsistencies in the normal
course of their review. However, NCCI procedures for class ratemaking
validation of losses do not require class level reviews unless unusual
fluctuations are noted in the injury code level review.

3) Finally, and most importantly, there are no procedures in effect for the
verification of classification data through tests of carrier records.

In summary, for the reasons stated above, NCCI’s procedures do not ensure that
classification data submitted by the carrier is complete and accurate. This is the
case even in situations where NCCI performs additional checks of the data
because efforts to explain or obtain corrections to data may not be successful.
We recommend procedures be developed wherein NCCI performs or obtains
independent verification of carrier submitted data through audits of carrier
records.

(II.) Does the NCCI check to be sure that insurers report reimbursements by second
injury funds, subrogation and funds associated with cases determined to be
noncompensable?

A. Overview of Control Procedures

The NCCI’s instructions to the carriers for the preparation of financial call and
WCSP data state that reimbursements from second injury funds, subrogation,
etc., should be reflected in reported incurred losses.

Additionally, loss coverage codes are provided by the carrier on unit reports.
The loss coverage code designates whether the loss is subject to recovery from a
third party or special fund.

Financial call data is reconciled to the carrier’s annual statement; specifically
Part IV of the Insurance Expense Exhibit. This is largely accomplished through
a separate call referred to as the Reconciliation Report Call.

There are no control procedures to verify that carriers report WCSP incurred
losses net of reimbursements from second injury funds, subrogation and
noncompensable cases.
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B. Conclusions

NCCI’s conu’ol procedures do not ensure that incurred loss data is reported net
of reimbursements from third parties or special funds. This conclusion is based
primarily on the lack of NCCI audits of carrier data and systems. Such audits
would disclose whether the carrier is properly aggregating net incurred losses
for statistical reporting and annual statement purposes. While the carrier
reconciles financial call data with its annual statement in the Reconciliation
Report Call and provides explanations of differences, without independent
verification of carrier records and reporting systems, no assurances can be given
that the data is reported completely and accurately. We recommend procedures
be developed wherein NCCI performs or obtains independent verification of
carrier submitted data through audits of carrier records.
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RFP Question 4. What quality controls are used to ensure the accuracy of data
collected under a detailed claim information call?

A) Introduction

The Detailed Claim Information (DCI) system collects information on a sample
of all reported indemnity claims in thirteen states. Indemnity claims are
reported to NCCI six months after they are reported to the carriers. Carriers
continue to file reports every twelve months until a claim closes, no longer
includes indemnity compensation or reaches its tenth year. Information is
initially reported by carriers on a DCI call form. After the f’trst report for a
claim is processed into the system, all calls for corrected and subsequent
information are generated by NCCI and sent to the carriers.

B) Quality Control Procedures

1) The Sample Control form submitted by carriers calculates the number of
claims each carrier expects to report for each state in the sample.

a) The form is initially fried for each month sixty days after month end.

b) The total number of indemnity claims per the carrier is multiplied by
the sampling ratio calculated by NCCI for each state. This
calculation provides the sixty day estimate of the number of claims
that the carrier will f’de for the month.

2)

c) The form is updated six months after the month end to reflect the
deletion of claims that were originally repor~ but do not include
indemnity compensation, and to add claims reported after the first
filing of the Sample Control form.

NCCI reconciles the number of claims from the Sample Control
form to the actual number of claims received. However,
discrepancies are not brought to carriers’ attention unless there is a
large difference between the numbers.

DCI calls are subjected to a series of edits as they are processed into the
system. These edits can produce two types of errors which are each
handled differently.
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The more serious error condition, known as a "fatal" error, is caused
by edits which verify the completeness and accuracy of claim
identification data. Carrier code, policy number and claim number
are tested for valid values and agreement with data in the system for
all corrected and subsequent reports. In addition, these edits ensure
that duplicate claims do not exist, that any previously submitted
reports are corrected and exist in the valid f’de and that all prior
reports have been received. Fatal errors are not processed into the
DCI system. They are returned to the carrier for correction and must
be resubmitted on the same report type which generated the error.
NCCI does not have any procedures to follow up on fatal errors to
ensure that they are resubmitted. Once the fatal error is returned to
the carrier, NCCI loses control of it. No diary or follow-up system
is utilized to maintain control.

c)

The less serious error condition occurs when data fails field level
edits that verify the completeness and internal consistency of fields
on the call. These edits also perform limited reasonableness checks
on loss coverage codes and benefit amounts. Each field on the call
is subjected to between one and ten specific edits. If a call fails any
of the edits, it is processed into a suspense file and a call for
corrected information is generated and sent to the carrier. This call
contains the data originally submitted and a list of the edits that were
failed. If the call for corrected information is not submitted by the
carrier, up to three additional notices will be generated and mailed.
There are no formal procedures to follow up with carriers if
corrections are not submitted after the fourth request has been sent.

Once a valid claim is established in the DCI system, calls for
subsequent information are generated each year until the claim
closes, no longer includes indemnity compensation or reaches its
tenth report. The fLrst call for subsequent information is sent by
NCCI one to two months prior to the due date of the call. If the
carrier does not respond, up to three more calls will be sent. There
are no formal procedures in place to follow up with carriers ff a
subsequent report is not submitted after the fourth request has been
sent.

NAIC Examination of NCCI - Section I May 15, 1991 Page 2



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Response to RFP Section IB Question 4

¢) Conclusion

1) The DCI system has certain controls built into it; however they are
ineffective due to a lack of enforcement of carrier reporting requirements.

Carriers should be required to either submit the total number of
claims indicated on the Sample Control form or to provide
explanations for claims not submitted.

b) NCCI should contact carriers that do not respond to requests for
corrected and subsequent detailed claim information.

c) NCCI should implement a control to track fatal errors and ensure
that they are returned by carriers.

d) We understand that the new DCI system, scheduled to go into
production July 1,1991, has the capabilities to address the above
noted control weaknesses.

The DCI system controls over data submitted on the detailed information
call are not sufficient to ensure its accuracy. The current edits ensure that
the data is reasonable and consistent within an individual call. However,
there is no assurance that carriers’ workers compensation reporting and
processing systems are providing accurate data. NCCI should either
obtain independent verification of these systems or obtain independent
verification of the reporting of WCSP data and then compare DCI claims
to WCSP data.

3) A data quality standard for all carriers should be promulgated by either
NCCI or state regulators to require compliance by carriers in reporting
DCI claims.
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RFP Question 5. (I.) Are the data collected and maintained in such a way that the
experience from a specific policy can always be traced? If not, how could this be
accomplished? (II.) Are the data for risks in the residual markets maintained in such
a way that the experience can be compiled separately for the residual market versus
the voluntary market?

(L) Are the data collected and maintained in such a way that the experience from a
specific policy can always be traced? If not, how could this be accomplished?

A. Overview of Data Collection Procedures

The loss experience of a specific policy for experience rated and rated size
.policies (see Glossary) can be traced in all cases.

The experience for other policies cannot be traced in all cases. This is due to
the following reasons:

1) Policy numbers only became part of the payroll and loss detail f’de
f’fle) used for ratemaking commencing in July 1987. This encompasses
policy years 1986 and forward.

Policy numbers were input to Data Conversion files prior to July 1987.
However, as noted above, policy numbers were not captured in the P/L
detail file until mid-1987. The policy number archived on Data
Conversion files is not validated; therefore it does not represent usable
data in its current state.

To incorporate policy number in the P/L detail file for data received before July
1987, archived Data Conversion files would have to be fully validated or
selectively merged with existing P/L detail f’fles.

In our opinion, it would not be practical to validate the archived data files.
Each year, the Data Administration area spends up to six months per state
validating unit report data. To validate several years of historical data, NCCI
would have to devote excessive resources to this task.

It is also not feasible
files and merge this
Since P/L detail file

to extract policy numbers from archived Data Conversion
information with validated P/L detail fde information.
data received before July 1987 does not contain unique
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identifiers such as policy numbers, it would be impossible to. match the data
with corresponding data in archived Data Conversion files.

While experience rated, rated size and other policies for which unit reports were
received after July 1987 are traceable, complexities related to data storage do
not facilitate retrieving the data readily. The data for each state is stored in an
independent file. Therefore, due to lack of file integration, it is difficult to
readily retrieve the data for a policy on a country-wide basis, for instance.

For traceable policies, NCCI is able to trace experience to a specific policy
through its unit card tracking system (ICT). IC’I" contains unit card identifying
information such as risk name, carrier code, risk I.D., policy effective date,
policy number, unit report number and administration (or locator) number. Due
to the information maintained on IL’I’, it is used by the functional departments
as an effective research tool.

B. Recommendations

There are several improvements which could be implemented which would
enhance NCCTs ability to trace experience for all policies:

1) An integrated database, versus the fragmented database which currently
exists, would facilitate retrieval of individual policy experience.

Risk ID numbers are currently assigned to experience rated and rated size
policies only. The assignment of risk IDs to all policies would facilitate
retrieval of policy experience.

3) Retrieval and physical access to policy experience would be significantly
enhanced by the inclusion of risk ID and administration numbers on
policy experience reports generated.
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(IL) Are the data for risks in the residual markets maintained in such a way that the
experience can .be compiled separately for the residual market versus the
voluntary market?

A. Overview of Data Collection Procedures

The data for residual market risks (assigned risks) can be compiled separately
from the voluntary market risks in most cases:

1) This is achieved by using an assigned risk code which is recorded on the
unit report by the carrier. The code is input into NCCI’s unit report files.
The coding became part of the WCSP files commencing in July 1987.
Therefore, the assigned risk data by policy is not accessible if it was
submitted by the carrier prior to that date. However, NCCI is not
currently validating or using the coding for segregation of the data.

Relative to validation of the assigned risk codes, there are no procedures
in place to verify the assigned risk coding as submitted by the carrier, or
to ensure that all assigned risk unit reports are coded as such. At a
minimum, limited validation could be performed by matching policy
numbers from the assigned risk pools serviced by NCCI with the data in
the ratemaking files. NCCI administers the assigned risk pools in 33
states. This procedure, however, is not entirely effective since it cannot
be performed for all states.

Currently, statewide class rates are developed using combined voluntary
and assigned risk data. Twenty-four states require separate rates for the
two markets. For those states, NCCI uses statewide adjustment factors to
generate voluntary rates. A standard factor is then applied to the
voluntary rates to arrive at assigned risk class rates.

There are three financial calls for assigned risk data. These calls became
effective in 1990 requiring data to be reported for assigned risk policies
written in 1989 and later. The calls are used in overall ratemaking for the
development of assigned risk experience only. In addition, when used in
conjunction with the Statewide Policy Year and Accident Year call,
experience for the voluntary market can be developed separately. The
three calls parallel data collected for all experience and are as follows:
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a) The Assigned Risk Calendar Year Call

b) The Assigned Risk Policy Year Call

c) The Assigned Risk Calendar-Accident Year Call.

B. Recommendations

The emerging trend in states is the requirement for separate voluntary and
assigned risk rates. As a result, NCCI should develop validation procedures for
assigned risk codes submitted on unit reports. They also should develop
procedures which would validate this data with that submitted on the three
assigned risk financial calls. To ensure proper reporting of assigned risk codes
by the carder, procedures should be developed by NCCI to perform carrier
audits of such data. Other alternatives may be for the carder to provide
assurance to NCCI that the data has been audited (e.g., by external or internal
auditors), or for such audits to be performed in conjunction with regulatory
examinations.

NAIC Examination of NCCI - Section I May 15, 1991 Page 4
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Response to RFP Section IB Question 6

RFP Question 6. Is sufficient information collected and maintained to test and
implement reasonable alternative ratemaking methodologies? If not, what
enhancements could be made to support alternative methodologies and identify the
underlying causes of rate increases?

A. Overview of Sufficiency of Data Collection

This question addresses data collected in both financial calls and the WCSP.
Sufficient information is currently collected and maintained to provide a means
to evaluate numerous alternative ratemaking methodologies, identify findings
and generate recommendations. This conclusion is based solely upon the results
of the Ratemaking Procedures and Evaluation of Ratemaking Methodologies
report in Section H of the Milliman & Robertson (M&R) portion of this
examination. Various parts of Section II evaluated extensively current
ratemaking methodologies and investigated alternative appmacbes using
information currently collected. Section II also recommends collecting
additional information which would enhance NCCTs methodology. NCCI is
just beginning to collect or is planning to capture some of this additional
information. Section II recommends the collection of one additional statistic in
each of the Accident Year and Policy Year Financial Calls and one additional
data element in the WCSP. It also recommends more frequent receipt of Size
of Risk Expense Analysis Call.

NCCI is in the process of designing a new Detailed Claim Information (DC1)
database and system to replace the existing DCI version. Comments about the
new DCI system are included in a separate section of this report. We
understand that one purpose of the new DCI system will be to serve as a source
of data for special studies since the DCI system will contain more detailed loss
experience data than the WCSP data and the summarized financial call
information combined.

NCCI’s policy is to retain detailed and summarized WCSP data in magnetic
format for ten years. This policy has been in effect for approximately five
years.
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Response to RFP Section IB Question 6

B. Suggested Enhancemen/s

Enhancements which could be made to support alternative methodologies,
identify underlying causes of rate increases and enhance NCCrs methodology
are as follows:

1) Policy Year and Calendar-Accident Year Financial Calls

The M&R report on ratemaking procedures recommends the
inclusion of a new element, "number of claims closed with
indemnity" (or alternatively, the number of claims open with
indemnity), which would support additional reserving techniques
and diagnostic tests of loss development. The cost to implement this
change would involve redesigning the call forms, modifying the
overall rate level systems to include the additional data element and
creation of or changes to actuarial applications for reserving and
diagnostic testing. In addition, there would be carrier costs to derive
this information. However, since carriers are already collecting total
number of reported indemnity claims and a claim’s open or closed
status, we would not expect carrier costs to be significant.

The expansion of information from eight to fifteen reports by
individual policy year and accident year will enhance ratemaking
methodology. NCCI began collecting one additional report year of
information beginning with data valued as of 12/31/87. The calls
valued at 12/31/89 have data detailed for 12 years and a summarized
line for all prior years. The number of additional years will increase
each year until fifteen years of data is available. The additional
report years will improve loss development analysis and reduce the
impact of the loss development "tail" factor.

The collection of reported number of indemnity claims will be very
beneficial. NCCI began to collect this data with 1989 calls received
in 1990. The reported indemnity claim counts will support
investigation of trends in severity and frequency in the future, and
permit a reevaluation of the selection of data underlying the trend
calculations.

0
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Response to RFP Section IB Question 6

2) Size of Risk Expense Analysis Call

This call should be collected more frequently and on a regular basis. The
last call was for 1982. The next call is for 1991. More frequent collection
of data would entail additional NCCI processing and data collection costs.

3) Workers Compensation Statistical Plan (WCSP)

Section II of the examination relating to ratemaking procedures
recommends the inclusion of a new data element, "wage recognition
plan subclass code", to support use of wage recognition plans. The
wage recognition plan subclass code, as discussed more fully in
Section II of the examination, would only be used for those states
and classes of employment identified as having residual inequities
after application of the Revised Experience Rating Plan to the
limited payroll exposure base. This subclass code would be used in
the analysis to derive subclass differentials for inclusion in rate
filings. The definition of the subclass codes would need to reflect
average wage groupings, probably differ by state, and consider the
impact of inflation. Costs to implement this recommendation would
be the costs to change the statistical plan as well as development of
actuarial applications to utilize the new data for subclass
differentials.

b) The M&R report on Ratemaldng also recommends the collection of
hours worked or average hourly wages for certain classes of insureds
where it is most feasible. This will be used to reduce some of the
inequities in the use of wage rate recognition plans. The costs to
collect this data would include:

Changing carrier programs for those carriers capturing WCSP
data on an automated basis.

ii) Creating NCCI data base programs to compile and maintain
the data.

iii) Creating NCCI programs to access the data.

iv) Additional insured record keeping and insurer audits.
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Response to RFP Section IB Question 6

c) NCCI’s recent decision to begin collecting allocated loss adjustment
expenses (ALAE) in the WCSP will be very beneficial. Such
information will better support the analysis of ultimate ALAE costs
and investigate relationships between loss and ALAE (e.g.,
differences by state).
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RFP Question 7. Do the NCCI’s data gathering procedures ensure that the database
is not distorted by schedule rating?

A. Overall Rate Level

1) Overview of Data Collection Procedures

There are two financial calls which are critical to the determination of
overall rate levels. They are the Policy Year and Calendar-Accident Year
Calls. NCCI’s instructions to the carriers for the preparation of these calls
state that standard earned premiums at the designated statistical reporting
(DSR) level should be reported prior to the application of schedule rating
adjustments. Schedule rating adjustments are competitive pricing plans
established by carriers in states which permit such premium adjustments.
A separate call, the Supplemental Call for Schedule Rating Premium
Adjustments (Schedule Rating Call), is intended to be used by NCCI to
verify that carriers have properly accounted for schedule rating
adjustments in the call submissions. NCCI performs the following
procedures to determine whether the database may be distorted by
schedule rating:

NCCI reconciles DSR standard earned premiums per the Schedule
Rating Call to the Policy Year Call. This is performed by reviewing
variations between standard premiums prior to schedule rating (per
the Poficy Year Call) and standard premiums after the schedule
rating (per the Schedule Rating Call). Unusual variations, or the
lack of a variation, and relationship of premiums before and after
schedule rating are evaluated. The carrier is contacted to obtain
additional information, explain variations, or if an error is detected,
to obtain corrected reports.

b) NCCI compares the amount of reported schedule rating to the
maximum limits permitted in a given state. If a state has no
specified limits, NCCI compares the amount to a maximum
tolerance which is reasonable relative to the other states’ prescribed

c) In at least one state, NCCI is required to verify schedule rating
information for each policy wherein schedule rating is applied. The
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Response to RFP Section IB Question 7

carriers provide Schedule Rating Workshoets and loss control reports
by policy. This information is reviewed in conjunction with the
premium audit reviews which NCCI performs at the carrier. The
review determines whether loss control reports are completed within
the specified time frame, the schedule rating adjustment is within the
prescribed limits, and the Workshoets are properly completed. It is a
compliance review and does not evaluate underwriting or other
merits of the schedule rating. Exceptions noted in the compliance
review are reported to the state’s regulators.

2) Limitations in the procedures utilize~ by NCCI are as follows:

The call data reported.by the carrier is not verified through audits of
carrier records. The key data element which should be audited is the
standard premium at the DSR level.

b) The reconciliation described in the overview above is performed in
August of each year, which may result in error detection subsequent
to the rate filing.

c) If a carrier does not submit a Schedule Rating Call or does not
comply with a correction/explanation request, the reconciliation
cannot be performed. In addition, there are no monetary incentives
or penalties associated with the calls’ submission.

The stated primary reason for obtaining the Schedule Rating Call is
to use the data in market analysis to measure the impact of this form
of competitive pricing. Consequently, the reconciliation is not the
higher priority.

The policy audits performed in one state as described above are
performed on Schedule Rating Worksheets received, which may not
represent the complete population of schedule rated policies.

Further, there is no reconciliation of the total premiums tested by NCCI to
total premiums reported on the Schedule Rating Call, or a determination
of the testing coverage achieved. It is estimated by NCCI that the testing
coverage is approximately 10 percent of the schedule rating datafile for
the state.
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3) Conclusions

NCCI data gathering procedures do not ensure that the database for
overall rate levels is not distorted by schedule rating. While NCCI has
reasonableness review procedures in place to assist in detecting possible
distortions, this assurance can only be achieved by auditing the carder-
submitted DSR standard premium data. This is not currently done.

B. Class Ratemaking

1) Overview of Data Collection Procedures

Schedule rating premium adjustments are reported on unit reports using
one of two unique classification codes:

Code 9887 - for credit adjustment amounts
Code 9889 - for debit adjustment amounts

These class codes do not flow into the calculation of class rates.
Additionally, premium adjustments do not impact the calculation of the
rates. Lastly, schedule rating adjustments are classified in an industry
group (Group 7) which is excluded from the database used for ratemaking.

NCCI’s data gathering procedures include an analytical review of class
code fluctuations between years. Unusual fluctuations are investigated.
Limitations with the NCCI’s procedures relate to the lack of carrier audits
to ensure that class code data as reported by the carrier is accurate.

2) Conclusions

NCCI’s data gathering procedures do not ensure that the database for class
ratemaking is not distorted by schedule rating. This conclusion is based
primarily on the lack of NCCI audits of the carrier data and systems to
ensu~ proper reporting by class code.
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C. Experience Rating

Premiums are not utilized in the determination of experience modifications,
therefore the database is not impacted by possible schedule rating distortions.

D. Recommendations

Overall, the most effective means of providing assurance that the applicable
databases are not distorted by schedule rating is for NCCI to audit the data
submitted by the carrier. This would involve audits performed at the carrier’s
location and would include tracing the data to source documentation, including
rating f’fle level and policy level data. An alternative would be to require that
the carrier provide for an independent audit of such data, with a report being
issued to NCCI. This independent audit would be performed by external
auditors in accordance with appropriate generally accepted auditing standards.
While resources and frequency of review may be limited, another alternative
may be for states to require the audit of such statistical data in examinations
required by state statutes. As indicated in our Executive Summary, we
recommend that the NAIC develop a model workers compensation data quality
regulation, which among other standards, should specify carrier and risk audit
standards.
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RFP Question 8. (I.) What kinds of data on insurer expenses are collected and how
are they processed and maintained? (II.) What controls are in place to ensure that
insurers’ reporting of expenses is reasonable and accurate? (IlI.) Are there ways in
which reporting of expense data could be improved to make it more suitable for
ratemaking? (IV.) Is separate information on the cost of loss prevention services
collected, and if not, could it be collected?

(I.) What kinds of data on insurer expenses are collected and how are
processed and maintained?

A. Overview of Data Collected

Data collected relating to insurer expenses is as follows:

~)

they

From each carrier’s Insurance Expense Exhibit, expenses relating to the
workers compensation line of business only:

From Part II:

a) Loss adjustment expenses incurred

b) Commission and brokerage incurred

c) Other acquisition, field supervision and collection expenses incurred

d) General expenses incurred

e) Taxes, licenses and fees incurred

f) Total expenses incurred

g) Adjusted direct loss adjustment expenses incurred

h) Direct commission and brokerage incurred

i) Adjusted direct commission and brokerage incurred
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3)

j) San~ as a) - f) above

k) Effect of expense graduation

From the Calendar Year Expense Data Call, expense data collected is as
follows:

a) Acquisition, field supervision and collection expenses - commission
and brokerage incurred

b) Acquisition, field supervision and collection expenses - Branch
office - state share-incurred

c) Acquisition, field supervision and collection expenses - Home office
- state share-incun~

d) Unailocated loss adjustment expense incurred

e) Allocated loss adjustment expense paid and incturexl

f) Boards and bureau expense incurred

g) Audit, inspection and other general expenses incun~!

h) Taxes, licenses and fees

From the Call for Loss Adjustment
Workers Compensation Business:

a) Allocated loss adjustment expense paid and outstanding for all
accident years

Expenses on Countrywide Direct

Unallocated loss adjustment expense paid and outstanding for all
accident years
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B. Overview of Processing and Maintenance Procedures

The data collected .as described above is input and maintained in a separate file
for each call and for each year of submission. The data collected is retained
from three to fifteen years depending upon the call.

What controls are in place to ensure that insurers’ reporting of expenses is
reasonable and accurate?

A. Overview of Control Procedures

The singular control procedure which NCCI employs relative to expense data
collected is a review to determine whether the expenses are within specified
parameters. NCCI utilizes programs to facilitate this review. The programs
generate ratio comparisons and tolerance level deviations which are then
investigated with the carrier as deemed necessary. Examples of ratios analyzed
are loss adjustment expenses as a percentage of losses, brokerage and
commissions as a percentage of premiums, etc. The parameters, by necessity,
have a wide range.

B. Conclmions

While the performance of reasonableness reviews mitigates the risk of a
material error in the data, NCCI’s procedures do not provide assurance that the
data is complete and accurate as reported by the carrier. To provide such
assurance, audits of carrier records are necessary, including a review of the
reasonableness of the formulas used to allocate expenses.

(III.) Are there ways in which the reporting of expense data could be improved to
make it more suitable for ratemaking?

A. Suggested Improvements

We believe the current expense data reporting system for ratemaking purposes
could be improved. Expense data reporting is accomplished primarily through
the submission of the Insurance Expense Exhibit Call (lEE), Calendar Year
Expense by State Call and Call for Loss Adjustment Expense. We understand
that NCCI plans to include incurred allocated loss adjustment expense (ALAE)
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in WCSP. We concur with this plan and encourage NCCI to implement it as
soon as practical.

The Calendar Year Expense By State Call is used to help support expense
allowances in states. The expenses pex the IEE Call are used to estabfish the
provisions for general expenses and loss adjustment expenses us~l in rate
f’flings. While many states (approximately 39 in 1990) requir~ this call, w~
question the usefulness of the Calendar Year Expense By State Call. This is
due to the fact that many carders do not or are unable, for practical reasons, i.e.,
multistate writers, to report actual expense data on a state level and because the
allocation methods utilized vary among companies. According to NCCI
records, the percentage of calls which reported actual expense data, and the
percentage of calls utilizing allocation methods, were as follows:
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As indicated above, the carrier may allocate expenses to states based on any one
of several methodologies (e.g., actual expenses, written premium, earned
premium, losses, salaries, time studies, etc.). The instructions for preparing the
call do not explicitly def’me "actual expenses" however it appears to mean
expenses which are directly related to the state. The call instructions are located
in Volume II, Calendar Year Expense Data By State tab, page 3. We
recommend the following:

I) NCCI should define the term "actual expenses" in the instructions for
completing the Calendar Year Expense Data by State call.

Where an allocation method is utilized, the Calendar Year Expense By
State Call should require detailed documentation of the basis for the
allocation to the workers compensation line of business and to the state.

3) Consideration should be given to requiring carders to document by
expense line of business and by state the basis for allocation in sufficient
detail to provide a reasonable understanding of their methodology. This
would enable the states to evaluate the reasonableness of the allocation
methods utilized and the appropriateness of these methods for each
expense classification. It would also enable the states to review the
appropriateness of the allocation to the workers compensation line of
business and to the state, to consider establishing guidelines for such
allocations, and to request substantiation for the methods utilized as
desired.

(IV.) Is separate information on the cost of loss prevention services collected, and if
not, could it be collected?

Loss prevention cost data is not collected except in two states where state law
requires it. This information is submitted as an addendum to the Calendar Year
Expense Data By State Call. The specific data collected in the addendum is loss
control services expense, safety engineering expense, remaining general
expenses, total general expenses and type of insurer. Such information could be
collected by a modification to the above call requiring carriers to provide such
information for all states.
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law. FORM MUST BE SIGNED, NOTARIZED, AND RETURNED WITH EACH

BID. Failure to follow these instructions shall result in rejection of bid.



UNDER ~ECTIO.%
¯ TATL"T~-’~. O,~ PUBLIC F..~;TITY

Tills FORM MUST BE SIGNED IN THE PRESENCE OF A NOTART PUBLIC OIt O’l’lIEI~
AUTIIORIZED TO ADMI~iST~tt OAT~IS.

1. This sworn statement is sul~mictecl ’,~t~ BiO, PrOposal or Contrac~ No.

~Of

This sworn statement is submitte~ by

(if applicable) im Federal Employer kteat~cation Number (FEIN) is

(I! t~ enxi~ ~as no FEIN, include the Socigl Security Numl~a of the individual signing u~is swern

statement: ,             ,    ,

(pizu, priat name o~ tmltv~utt silul~

entity namai strove is

t~on of b~m ~ t~ puO~�

se~ to ~ p~ m any p~iic

; ~nctenmnd that ’umv~�:ee" or "mnvi~on" as
m~m a ~nd~ of gu~t or a ~n~ion of a pubfic ~ ~ ~ or ~ou~ an.a~j~at~o~ o~

;n~o~tion ~ Jury l. 1~, u ~ r~� o~ s ju~ ~ aoaj~ ~ or ~ of a pi~ o~ guil~
or nolo

defined Lu Pt:tlrtph 2~7.133(1)(z). ~ meau~:

t..-x prtth~:msor or successor o.~ a penoa convicted of a pub~ entity crime: or
~ ~u~ ~r ~e mntrol of ~ ~tum ~ w~ ~ a~ ~ ~e mm~e~ut of ~

cn~’ and who ~ ~ mn~a~ of a pubUc ~d~ ~ ~e ~ ’a~" ia~uO~ ~

in me ~~t Of ~ ~lit~ ~ ~~p ~ O~ ~a Of ~w m~m~g t ~n~g
inxe~: in ~mer ~ or a ~8 of ~p~ ~ ~ ~ag ~m w~en ~t for fs~

affil~

! un~.-sxatut :Ira: t "person’ as ~t~n~ i~ Pmlmptt 287.i33(1)(e),
natu~ ~n or ~b~. or~ un~r ~ ~ ~ ~ ~m or of

o~ ~ or ~ let ~ t pubfic enu~, or w~ o~
~st~ a public en~i~. ~� t~ "pe~on" ~u~ tho~ o~, ~to~, ~e~uuves,
snarenotO~, empl~, mem~n. ~4 a~m W~ are ~ m

Base~ on tn[ormtuon zn4 belie, tt~¢ sutmmznt which I have markee below is u’uc in relation to the
enu~- suomittta$ tlus sworn statement. (Plmm indicate which statement applies.]



Neither the entity submitting this sworn statement, nor any offk;ers, direct¢~rs, cxe~uuvc~.
partners, shareholders, employees, members, or agents who are active in
nor any affiliate of the entity have been charged with an¢l convicted of a public entity ~nmc
subsequent ~o Ju}.v I, 1989.

The ¢miry submitting this sworn statement, or one or more of the officers, directors,
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the S"--’-~te of Florida, Division of Administrative Hearings. The final order entered by the
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COUNTY OF
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STATE OF FLORIDA

"" DEPARIM~T OF INSURANCE A~D TREASURER
TALLAHASSEE, FLORIDA

CERTIFICATION
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PART I ~ INFOI~ATION

~T ~OR PROPOSkL

I-i Purpose

The purpose of this request for proposal (RFP) is to provide
information and guidelines for the submission of proposals to the Florida
Department of Insurance (hereafter referred to as "the Department") by
consulting firms for an examination of the structure and operations of the
National Council on Compensation Insurance (NCCI).

This examination will be conducted under the examination authorities
of the Florida Department of Insurance, the Maine Bureau of Insurance, the
Nebraska Department of Insurance, and the Utah Department of Insurance. The
examination is intended to address areas of concern to these states as well as
other states with respect to the structure and operations of the NCCI. The
National Association of Insurance Commissioners (NAIC) will be coordinating the
activities of the four departments in administering the examination but is not
a. party to the contract with the consultants.

1-2 Issuing Office

The issuing office is the Florida Department of Insurance, Purchasing
Section, Division of Administration, Room G-59, Larson Building, Tallahassee,
Florida 32399-0300, 904/~88-4984.

I-3 Contract Consideration

Due to the nature of the work to be performed, consideration will
only be given to consultants with ~ufficiently qualified people in the areas of
actuarial science, computer auditing, statistical analysis, financial and
management consulting to undertake a detailed and comprehensive examination of
a workers’ compensation rating organization.

I-4 Acceptance

The Department reserves the right to accept or reject any or all
proposals and to award the ensuing contract in the best. interest of the State
of Florida and the other participating states, as named above. Any material
conflict of interest arising out of current or past work performed for the NCCI
could cause the rejection of a proposal.

I-5 Developmental Costs

Neither the Department, nor the other participating departments, or
the NAIC or any other state or agency of any other state is liable for any of
the costs incurred by the respondent in preparing a proposal in response to
this RFP.

July

1-6 Questions

Only questions in writing concerning this RFP will be received before
13, 1990 by Robert Klein, Director of Research, NAIC, 120 West 12th



Street, Suite II00, Kansas City, Missouri. A list of the questions received
and written answers to those questions will then be distributed by First Class
U.S. Mail to all recipients of this RFP by July 20, 1990. Questions received
after July 13, 19~ will not be answered.

I-7 Agenda

Any significant change made in the RFP will be brought to the
attention of those who have demonstrated interest in responding to the RFP and
adequate time will be allowed for response.

1-8 Schedule

The following schedule will be strictly adhered to in all actions
relative to this procurement.

A. June 29, 1990: RFP issued.

B. From June 29, 1990 to July 13, 1990, written questions will be
received.

C. All proposals are due by 3:00 p.m. on July 27, 1990 in the issuing
office (see Part 1-15).

D. From July 27, 1990, proposal evaluation will begin.

E. A site visit at the offices of the NCCI on July I0, 1990 (see
Part 1-17). The purpose of the site visit is to allow bidders to
obtain information on the data systems and procedures of the NCCI.

F. Oral presentation if required will be scheduled during the period
August 21 to August 23. Since this will require coordination of
evaluation committee members from four states and the NAIC,
respondents should be prepared to attend on relatively short
notice.

G. Notice of the Department decision will be posted on August 24,
1990 in the issuing office (see Part 1-15).

H. Following the evaluation negotiations and necessary concurrences
between the Department and successful respondent, a contract award
will occur.

1-9 Proposal Content and Signature

To facilitate an objective review, eleven (I1) copies of the proposal
will be required with a separately sealed cost proposal. All copies must be
signed by a company official with power to bind the firm to its proposal for a
sixty (60) day period. To be considered, all proposals must be completely
responsive to the RFP.

1-10 Proposal Preparation

All respondents will provide a straightforward and concise
description of their ability to meet RFP requirements (see Part IV). The



proposal must specify the approach to the development (i.e., computer programs,
tables, reports, etc.) of the final product.

I-ii Prime R~sponsibilities

The selected respondent will be expected to assume responsibility for
all services offered in his proposal. The selected respondent will be the sole
point of contractual matters including payment of any and all charges resulting
from the contract.

1-12 Project Control

Control of the project shall remain the total responsibility of the
Department and the other participating departments.

1-13 Rules for Proposal

The signer of the proposal must declare that the only person,
persons, company or parties interested in the proposals as principals, are
named therein, that the proposal is made without collusion with any other
person, persons, company or parties submitting a proposal, that it is in all
respects fair and in good faith without collusion or fraud, and that the signer
of the proposal has full authority to bind the principal.

1-14 Regulations

The selected firm or individual will be required to comply with all
applicable State of Florida regulations and contract provisions. The ensuing
contract shall contain such contractual provisions or conditions necessary to
define a sound and complete agreement and to satisfy state regulations and
statutory requirements of the Department.

1-15 Proposal Submission

The proposal must be submitted (per schedule in Section 1-8) to Ina
Boykin, Purchasing Director, G-59 Larson Building, Tallahassee,’Florida 32399-
0300 telephone (904) 488-4984.

1-16 Proposal Timetable

The final report for the project may be completed on a section by
section basis. The final report for Section III Practical Considerations in
Implementing a Loss Cost System shall be submitted by November 15, 1990. The
final reports for Sections I and II shall be submitted no later than May 15,
1991. If the respondent can complete reports sooner, then this should be noted
in the proposal.

1-17 NCCI Site Visit

A site visit at the offices of the NCCI at 750 Park of Commerce
Drive, Boca Raton, Florida, is scheduled for July I0, 1990, beginning at 9:00
a.m. The purpose of the site visit is to allow bidders to obtain information
on the data systems and procedures of the NCCI. NCCI personnel will be
available to answer questions at this meeting. Any other questions concerning
the RFP should be submitted to Bob Klein in accordance with Part 1-6.



PA~ II     IN~O~4~TION ]~UIR~D ~

Proposals m_ust be submitted in the format below:

2-I Organization and Credentials

Provide a listing showing all persons who will work on the project
along with their experience and qualifications. Any work for the NCCI by any
person who will be involved in this project over the past 5 years should be
clearly noted and explained. Any potential conflict of interest arising out of
current or past work performed for the NCCI by the respondent or any
subcontractor should be clearly noted and explained. Also, provide an estimate
of the number of hours per week that each person would be available.    A
separate listing should show those persons who would participate on a peer
review basis as opposed to being active in the research or drafting of the.
reports. A separate section should show the computer hardware and systems
capabilities that will be used £n the project.

2-2 Respondent’s Understanding of the Project and Workplan

Provide a precise rendering of the respondent’s understanding of the
project.

2-3 Subcontractors

Identification of any contemplated subcontractor(s) is required, with
identification of personnel to be assigned, their qualifications, and~
experiences and specific details of how the subcontractor(s) will be used,
work products the subcontractor(s) will produce and the costs for these~"

services.

2-4 Services of the Department, Other Partlcipati,g Departments, the NAIC
and the NCCI.

Respondents should indicate any data they might require from the NCCI
or other sources as well as assistance anticipated from Department,. other
participating departments or the NAIC in acquiring such data.

2-5 Cost Proposals

A Cost Proposal attached to the eleven (II) copies of the proposal
must be separately sealed and submitted to the Department utilizing the
standard form attached to this RFP and in accordance with the provisions
outlined in Part I of this RFP. A separate cost form should be submitted for
each of the following parts of the project: Section I.A.; Section I.B.;
Section II.A.; Section III; and under Section II.B. each of the following: la,
lb, 2a, 2b, 2c, 2d, 2e, 2f, 3a, 3b, 3c, 3d, 3e, 3f, 4a, 4b, 4c, 5a, 5b, 5c, 5d,
6a, 6b, 7a, 7b, 7c, 7d, 8a, 8b, and gc. A separate cost form should show a
consolidation for the entire project. Costs should be based on the hourly fees
of required personnel clearly stated and the anticipated hourly involvement of
such personnel.
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2-6 Additional Information and Comments

Comment~nder this heading are encouraged and left to the discretion
of the respondent. Material should be pertinent to the proposal but not
otherwise required in the RFP.

PAI{T III F~O~ R~rIEWI(I~IIEItI~ FOR S~I~’IIO~

3-I Submission

Proposals will be submitted initially on the most favorable terms
from both technical and cost standpoints. The date and time of submission (see
Part I, I-8) will be strictly adhered to.

3-2 Proposals for Specific Parts of the Examination

The overwhelming preference is to award the contract to one entity
for the entire project.     The reason for this preference is the
interrelationship between the various sections of the examination. Information
or insight gained in one part of the examination could prove to be crucial to
other areas of the examination. However, proposals to perform specific part(s)
of the project will be accepted. The burden will be on the respondent to
explain why and how the project can be performed by several providers and
integrated into one final project.

3-3 Proposal Review

The proposals will be reviewed and necessary negotiations conducted
by the Department, other participating departments and NAIC personnel. Oral
presentations may be required to assist in the final selection of proposals.

3-4 Evaluation

Proposals will be evaluated and the respondent selected
following criteria with a maximum possible total points of 100.

Weighting Factors for Evaluation. of Proposals:

on the

Points    WeiEhtinz Criteria:

15 A.

10 B.

The quality of the proposal submitted and the
demonstrated understanding of the nature of the
analysis and report required.

Time frames for completion of research and delivery of
final reports.

20 C. Cost factors.

Do The quality and adequacy of the team assembled,
including computer hardware and system capabilities, to
perform the underlying research and draft of the
report(s). This involves consideration of the factors
shown under D.(1), D.(2), and D(3). The total points



2O

allowed for D. is 55 which is composed of 20 points for
D.(1), 20 points for D.(2) and 15 points for D.(3).

(I) The experience and qualifications of the team to
undertake the examination specified. The ntunber of
highly qualified persons who will be active in the
research and drafting of the portions of the report
relating to ratemaking and experience rating
formula, as opposed to merely reading later drafts
as a form of~peer review. Any material conflict of
interest arising out of current or past work
performed for the NCCI.

20 (2) The number of hours per week that will be available
from highly qualified persons, as well as from
necessary support staff, and the computer hardware
and system capabilities.

15 (3) The adequacy of peer review procedures.    Ahy
material conflict of interest arising out of
current or past work performed for the NCCI.

100 Total Points

This examination stems from a recommendation by the NAIC’s Workers’
Compensation Advisory Organization Activities Working Group. The working group
studied the issue of implementing a "loss cost" system in workers’ compensation
similar to the system being implemented in the other property-casualty lines.
Under a loss cost system, advisory/ratlng organizations are prohibited from
filing final rates but they are allowed to file "prospective lost costs" which
include adjustments for development and trend.

In December of 1989, the NAIC adopted that working group’s resolution which
said that its present belief was that workers’ compensation should not be
treated differently from the other property-casualty lines with respect to
permissible activities of advisory/rating, organizations. However, some group
members expressed concerns about the impact of a loss cost system on the
marketplace as well as concerns about the performance of advisory/rating
organizations within workers’ compensation which would not be resolved by
implementation of a loss cost system.    Consequently, the group deferred
recommendations on the specific details of the system to be implemented until
the completion of two studies: 1) a staff economic analysis of the likely
impact of a loss cost system on state workers’ compensation markets; and 2) a
comprehensive examination of the structure and operations of the National
Council on Compensation Insurance (NCCI) conducted under the examination
authority of the four states.

The purpose of this examination is to thoroughly evaluate the data collection
and processing activities of the NCCI as well as certain aspects of its
ratemaklng activities.    The examination also is intended to review the
practical considerations with respect to the NCCI’s operations involved in
implementing a loss cost system. While the examination will be conducted under~
the authority of four states, it is intended to address issues of general~
concern to all state insurance regulators.
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The examiners will be expected to fully document current NCCI procedures,
evaluate the adequacy or appropriateness of those procedures, and where
possible, present possible alternative approaches and the practical effects of
those approaches. Th~ examiners also will be expected to use the results of
previous NCCI e~ination reports where possible to the extent that the results
of those examinations can be verified.

The final product of the examination should be a comprehensive and detailed
report that will provide insurance regulators with a good understanding of NCCI
procedures as well as ideas on how those procedures might be improved. In
addition, the report should identify the practical questions that would be
associated with the NCCI’s transition to loss costs and discuss how those areas
might be handled¯ The report should enable insurance regulators, individually
and collectively, to make specific recon~endations on the features of the
system that would be implemented as well as other improvements to the data
collection and analysis services provided by the NCCI.

Section I. Data Collection and Data ~uality

Description of NCCI’s Data Collection and Data Handling Procedures

Zhe consultant viii be expected to fully document the NCCI’s data systems
by either verifyin~ information produced by NCCI or creatin~ doc~entation
vhere necessary. The final work product will completely document the NCCI
data systems from input documente to final data bases. As a general
introduction to data collection, the consultant should include responses
to the follovin~:

¯ What types of data does the NCCI collect?

¯ ~#hat is the purpose for collecting each type of data?

¯ How are. the data obtained from insurers and processed into a data base?

For each statistical call, the follovin$ should be sho~n:

¯ The fields that are entered on computer systems from the source
document;

¯ The edits performed on each field;

¯ How errors are handled and how corrected flelds are
data base.

integrated into the

¯ Any modifications to the data from the source document;

¯ k list of all data bases and fields within the data base that come from
the statistical call¯

Also, for each data base there should be provided a list of all fields,
the source of each field, an indication of hoe long the data are
maintained and a discussion of how the data base are used.

¯

13



Evaluation of Data Collection and Data Quality

(~)

C2)

(B)

(4)

(6)

(7)

(8)

The consultant will be expected to evaluate NCCI data collection, data
handling procedures and the quality of the NCCI data    The consultant
should- make suggestions for improvements in any of these areas. Part of
this analysis should .oe accomplished by sampling actual transactions and
testing computer programs within the NCCI. Answers to each of the
following questions should be included in the final work product:

How accurate is the data base? Are adequate quality control procedures in
place to ensure the accuracy of the data as they are reported by insurers
and processed by the NCCI? How could these procedures be improved?

Does the NCCl reconcile data collected for ratemaking purposes with the
data reported in insurers’ annual statements? If so, how are these data
reconciled and what is done when these data do not match? Are there
additional reconciliation measures that could be beneficial?

Does the NCCI have adequate procedures to ensure that-classification data
are complete and accurate? Are additional checks of the data performed
when unusual classification indications appear? Does the NCCI check to be
sure that insurers report reimbursements by second injury funds,
subrogation and funds associated with cases determined to be
noncompensable?

What quality controls are used to ensure the accuracy of data collected
under a detailed claim information call?

Are the data collected and maintained in such a way that the experience
¯ from a specific policy can always be traced? If not, how could this be
accomplished? Are the data for risks in the residual markets mintained
in such a way that the experience can be compiled separately for the
residual market versus the voluntary market?

Is sufficient information collected and maintained to test and implement
reasonable alternative ratemaking methodologies?     If not, what
enhancements could be made to support alternative methodologies and
identify the underlying causes of rate increases?

Do the NCCI’s data gathering procedures ensure that the data base is not
distorted by schedule rating?

What kinds of data on insurer expenses are collected and how are they
processed and maintained? What controls are in place to ensure that
insurers’ reporting of expenses is reasonable and accurate? Are there
ways in which the reporting of expense data could be improved to make it
more suitable for far--king? Is separate infora~tion on th~ cost of loss
prevention services collected, and if not, could it be collected?

Section II. Ratemaklng Procedures

A. Description of NCCI’s Current Ratamaking Procedures

The work product must include a thorough and technically complete~.
description of the procedures and formulas currently used by the NCCI in
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producing manual rates and experience rating values. When more than one
procedure is sometimes used (i.e., where the NCCI may base its rate change
upon policy year incurred losses, with or without incurred but not
reported losses (IBNR), or upon paid losses; or where they may average
differing numbers of years, etc.), describe the different procedures and
describe how the NCCI chooses among them. In areas, if any, where the
NCCI will often deviate from their "normal" procedures, note whether these
deviations are usually reasonable responses to unusual situations where
"normal" .procedures would be likely to produce inaccurate results,
Describe the assumptions made by the NCCI in their procedures and describe
the means used by the NCCI to verify these assumptions.

Evaluation of Ratemaking Methodologies

Note: Within the ratemaking methodology section, priorities of "A", "B",
"C" or "D" are assigned to each question. The grading corresponds to the
depth to which a topic is to be covered, with "A" topics being most
important.    Answers to "A" priority questions should be detailed and of
such quality that they may be used to advance the "state of the art".
Answers to "D" priority questions should be the highest quality answers
that can be obtained at a moderate cost.    As such, limitations to the
responses to "D" priority questions are acceptable due to the time and
cost that would be necessary to cover every possible issue in the topic
area. Questions with "B" and "C" priorities should receive intermediate
treatment.

Comments have also been made with regard to the extent of original
research which is expected to be most appropriate. These comments are
presented as an attempt to be helpful, but should be interpreted as
guidelines only.

i. Premium and Loss Development Factors

While the selection of link ratios and the calculation of development
factors is often considered a purely mechanical process, differences
of 5-10 percent in the estimated ultimate losses for a recent policy
or accident year are common between different loss development
methods.    In addition, differences of opinion in the selection of
link ratios can occur within the same development format.    Past
experience has clearly shown that misestimations in this regard are
only compounded by trending, because indicated trends are heavily
influenced by the most recent point or two, which are those points
most heavily distorted by excessive or inadequate loss development.
In this context:

(a) Evaluate the NCCI’s premium and loss development techniques.
Would the use of more years of data or of multistate data, with
appropriate adjustments, produce superior results? Are there
other techniques or improvements to current techniques that
would be appropriate?

(Priority: "A".      Past
tabulated and reviewed.
what differences might
states.)

experience in this regard should be
An attempt should be made to discern

be appropriate for larger vs. smaller
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(b) The NCCl uses different formats for loss development from state
to state and from year to year. Paid losses through the 8th
re~$rt may be used one time as a basis, the next time incurred
losses excluding IBNR may be used, etc. The use of multiple
techniques is common and considered g6od practice in many types
of reserving applications. The results of different techniques,
which normally differ, can be studied to gain insights relating
to the underlying assumptions used with each technique.
Evaluate the NCCI’s p~ocedures for reconciling the differences
which occur between different development techniques and
evaluate the effectiveness and likely accuracy of the criteria
which they use to choose one format over another.

(Priority:    "B".    The nature and quality of NC¢I analytical
techniques and whether they are reasonably followed should be
examined here. Original research should largely be confined to
that which is relevant to answer question l(a). It is not the
intent of this question to focus on whether any sort of bias
from state to state occurs, although it should be covered if an
overt tendency becomes apparent.)                       ~

Expenses

There is some question as to whether the expense loadings filed by
the NCCI are consistent with the actual experience of their member
insurers. Several factors complicate this analysis including premium
discounts, the interplay of stock versus non-stock discounts, the
consideration of stock only expenses in some instances and not in
others, plus the impact of expense constants and minimum premiums.

(a) Does the current NCCI expense methodology tend to load more or
less expenses in the overall rate level than are actually
expended by insurers using stock discounts in NCCI states? If
there are biases or inaccuracies, what is their source and their
effect?

(Priority:    "A".    A detailed analysis of the NCCI’s expense
methodology for insurers using stock discounts should be
performed.)

(b) What would be the incremental cost of collecting allocated loss
adjustment expense (ALAE) on a unit basis. Discuss. the pro’s
and con’s of having this level of detail available versus what
is now available. Also, discuss whether it would be more cost
efficient to collect this on a more limited survey basis, or
only specific areas where problems may exist such as

¯ retrospectively rated risks and residual markets. (In these two
situations, there is little economic motivation for an insurer
to defend claims.)

(Priority: "A". We are aware that the NCCI has been presented
with this question in the past, so it is likely that some degree
of documentation may exist for the consultant to start with.
Consider the costs to insurers as well as to the NCCI with this~
question.)
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(c) When a state’s premiums and rates grow at approximately the same
rate as is occurring ona national basis, it is reasonable to
expect a proportional increase in the expense loading for the
individual state.    However, when a state’s proposed rate
increase considerably exceeds the national average, is it
reasonable to assume that expenses increase proportionally for
the state?    Should large state rate increases be tempered
because of less than proportional increases in expenses?

(Priority: "C". No individual research is required here. The
response to this question should be well reasoned and offer, if
possible, suggested changes to current methodologies.)

(d) Discuss the advantages and disadvantages of using a budgeted
approach to acquisition expenses versus basing these factors on
actual expense experience.

(Priority: "C". No individual research is required here. The
response to this question should be well reasoned and offer, if
possible, suggested changes to current methodologies.)

(e) Traditionally, mutual insurers utilized a non-stock discount and
collected a higher premium than stock insurers.    In return,
however, mutual insurers following this plan would also return
generous dividends which resulted in net premiums that were
lower than for stock insurers. The workers compensation market
has since evolved into a much more complex mechanism and the
consultant should examine whether the original assumptions which
supported the existence of dual expense discounts still exist.
Are the higher rates collected by insurers utilizing non-stock
discounts fully returned in the form of higher dividends than
are paid by insurers utilizing stock discount tables?    In
addition, are lower expenses, if any, experienced by insurers
utilizing non-stock discounts also returned in the form of
higher dividends? (The analysis should be restricted to NCCI
states as it relates to dividends, as a high portion of
countrywide compensation dividends are paid in California, which
is a non-NCCI state.)

(f)

(Priority: "B". it is presumed that the NCCl can provide
expense data compilations sufficient to address this question.
A degree of imprecision due to the effects of company groups
would be acceptable. Basically, this question presumes that the
consultant will design requests for compilations to be performed
by the NCCI and that the consultant will report on the
indications resulting from these compilations.)

Review premium discounts (stock and non-stock) and expense
constants to determine whether the relative expense loadings are
equitable for all sizes of risk. (Consideration of minimum
premium size risks may be excluded here as they are the subject
of a broader question under the "Miscellaneous" heading.)

(Priority: "D". The NCCI has studied these factors from time
to time. Review this material and report on it.)
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Trend

In mos~jurlsdictions, losses have increased more quickly than wages
and it is necessary to apply trend factors to losses in order to
g~nerate adequate rate level indications.     Because these trend
indications have often been quite large, there IS Some question of
the NCCI trend factors even when past results on a national basis
would seem to indicate that trend factors have not been excessive.
In addition, the NCCI also appears to project past trends into the
future without offset for any legislation attempting to mitigate the
increase in workers compensation claims.

(a) Are there any expected biases or errors present in the NCCI’s
general trending procedures? If so, discuss their impact.

(Priority:     "A". This should be an in-depth and refined
analysis of the procedure and techniques.)

(b) Would more accurate trending be likely with a different model or
with revisions to the current model?

(c)

(Priority: "B". This is an extension of question 3(a).)

Are adequate adjustments made to projections by the NCCI’s trend
model when significant legal or economic changes occur on a
state or national level?

(Priority: "C". Traditional actuarial trending procedures
presume that future loss trends will continue to be similar to
past loss trends. This presumption loses validity, however,
when recent legal or economic developments intervene.    In
response to this question, examine the extent to which the NCCI
b~ings such events into consideration and whether this appears
to be adequate.)

(d) Contrast the current model, which puts all losses to a current
benefit level, to a model which puts all past losses to the same
"relative" value of prospective benefits. (In other words, if
the prospective min/max benefit level and state ANN were
$100/$300 and $320, respectively, then no adjustment would be
made to past losses if the past values were $80/$240 and $256.
This method would apply a steeper trend line to a lower historic
loss level.)

(e)

(Priority: "D". Examine the two approaches from a theoretical
point of view. No original research is expected.)

The NCCI determines the overall impact of all classification
rate changes combined based on the three years of payroll used
in the filing at that time. If the mix of business in a state
changes over the years, this estimation of the effect of a past
rate filing as it would relate to the current mix of
classifications may be distorted. Estimate the likely magnitude
of these distortions and discuss whether an improved procedure
would be warranted.
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(Priority: "D". It is presumed that the NCCI can produce data
runs for a sampling of states and years so that the likely
magnitude of .any distortions can be examined.    It would be
expected that the consultant would provide the specifications
for the NCCI to produce such data and that the consultant would
review and comment on the results.)

(f) The NCCI brings past losses to a current benefit level by
multiplying the various law change factors estimated at about
the time the law changes went into effect.    Is this an accurate
method?

(Priority: "D". Examine this from a theoretical point of
view.) ’

4. Classification Ratemaking

There is a significant concern that current classification ratemaking
procedures may be significantly less accurate than would be possible
using more years of data and an improved methodology.    There are
often significant swings in class rate relativities from year to year
when there is no reason to expect that underlying loss expectancies
are changing so rapidly. An optimum ratemaking procedure should give
the weight to state class experience that would be most likely to
produce accurate estimates of future losses.

(a) Study the NCCI’s current scheme of credibilities and their
practice of using three years of data as a sole indicator for
most national pure premium indications and as a basic unit for
determining pure premiums at the state level. (We recognize-the
implicit weight given to older years of state data where
credibilities of less than 100% are used.) For different types
of loss and different expected loss volumes, determine whether
class rating accuracy could be improved through the.use of more
years of data, different credibilities, or both.    In addition,
determine whether superior results would be expected using
maximum loss size limitations that vary as a function of the
total expected losses by class, by state, with adjustments made
to recognize the effects of these differing limitations.

(Priority: "A".    While the NCCI would be expected to do the
data compilation necessary to address this question, a thorough
response will require a significant level of original research
to be performed by the consultant.    It is expected that the
response to this question may involve more effort than that
required to respond to any other ratemaking question.)

(b) Could the NCCI’s procedure for determining industry group
relativities be enhanced by utilizing more years of data (with
appropriate recognition of apparent trends)? How would this
vary between large states and small states?

(Priority:    "C".    The. NCCI would be expected to do the
compilation necessary to perform this analysis.)

data

(c) In their classification ratemaking, the NCCI applies loss
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development and benefit level adjustments to individual years of
data, but applies a single trend factor to all three years of
experience combined. Should the NCCI adjust losses to a current
(or common) level by trending individual years separately rather
than by applying an aggregate trend factor to all years
combined?

(Priority: "D".    It would be expected that this question would
be approached from a theoretical point of view. If it was felt
.that a .change would produce superior results, then the likely
degree of improvement, plus any practical considerations, should
be discussed.)

5. Determination of Rate Changes Due to Statutory Revisions

(a) Review NCCI’s procedures for determining expected loss changes
due to changes in weekly benefits, waiting periods, escalation
provisions and medical fee schedules to see if they would be
expected to yield fair estimations.

(Priority:    "A".     A technically complete analysis of this
question should be provided.)

(b) Should the 1973 Standard Wage Distribution Table be updated?

(Priority:    "C".    The consultant should structure a test of
indemnity losses to see if they are reasonably consistent with
expectations from the 1973 table.    If the NCCI has undertaken
studies of this question, use them to the fullest extent
possible.)

(c) Discuss the manner and anticipated or observed effectiveness of
the NCCI when presented with non-formula type law changes.
Could NCCI’s performance-in this area be practicably improved?

(Priority: "C". Examine a sampling of recent situations where
this has occurred and evaluate the NCCI’s performance.)

(d) Should different wage distribution tables be determined for
major classification groupings, instead of for all occupational
groups, so that differences in the job mix from state to state
may be recognized?

(Priority: "D". The differences in average wages from state to
state will be attributable .in part to different mixes of
industry as well .as different overall wage levels. Without
significant research, except to examine any studies which the
NCCI may already have available, attempt to determine whether
this is an area which warrants the extensive work which it would
require to have multiple wage distribution tables.)

6. Alternate Exposure Bases

There has been significant discussion and controversy over total
payroll as an exposure base for workers compensation.     The
controversy involving man-hours as an exposure base has largely
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subsided, but plans involving recognition of the wage rate(s) at
which total payrolls are earned appear to offer the hope of more
equitab~rating. The consultant should largely restrict themselves
to_a study using data culled from previous studies, thereby avoiding
the need to collect original data.

(a) What degree of improvement could be expected from a rating
system that recognized the wage rate-(if available) in addltion
to total payroll?

(Priority:     "A". The consultant should conduct a thorough
review of the research which already exists relating to this
question.)

(b) Discuss the additional expenses that would be expected to result
from the administration of a system utilizing this additional
information.

(Priority: "B". A rating system that utilized both wage rates
and total renumeration might require additional recordkeeping by
employers, more time for insurer audits, and additional data
elements for the NCCI and its member insurers. Estimate the
magnitude of these additional costs.)

7. Experience Rating Formulas

The work product must include a thorough -and technically
complete description of the formulas currently used by the NCCI
in their production of experience rating modifications. This
should include a description of interstate and intrastate
experience rating as well as a description of experience rating
formulas both before and after NCCI’s revised experience rating
plan (RERP) filing. LRAP, schedule rating and miscellaneous
state exceptions should be omitted.

(a) Is the NCCI’s RERP experience rating actuarially sound7
Specifically, are there significant tendencies for the formulas
to produce debits or credits such that it could reasonably be
predicted that groupings of risk by any combination of
classification, risk size or modification range would be likely
to have excessive or inadequate rates? What changes could be
made to lessen these deficiencies?

(b)

(Priority: "A". A thorough analysis of the study done by NCCI
to develop RERP should be completed. Additional data should be
requested, if necessary, to verify the action of RERP.)

To what extent, if any, would experience rating be expected to
be more accurate if more than three years of data were used for
experience rating? Specifically consider whether five years
would be superior, as insurers report unit data through fifth
report.     Discuss additional costs, if any, that might be
applicable from the use of five years of data versus three.

(Priority: "B". Data provided by the NCCI should be tested to
determine if the addition of two more years of data would tend
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to produce more accurate experience rating.    If it would, it
would be necessary to examine what additional costs would be
incurred by the NCCI to use five years instead of three.)

Nhat credits would be indicated for loss free risks that were
less than the minimum size to be eligible for experience rating?
To what extent would it be indicated and practicable to debit
small risks for higher than expected losses?

(Priority: "B". The consultant should analyze experience runs
produced by the NCCI according to specifications provided by the
consultant. The consultant should evaluate whether it would be
feasible to provide some degree of credits for small risks that
had no losses or very low loss ratios if it could be done
without endangering rate adequacy.)

(d) Are the formulas used to calculate ELR’s and "D" ratios sound?
Does the NCCI method of introducing RERP tend to result in a
revenue increase?

(Priority: "C". Examine current techniques to see if they are
appropriate.)

Hiscellaneous

(a) Compare the expected loss and expense ratios of minimum premium
insureds to those for all classes of insureds combined.

(b)

(Priority: "B". It would be expected that the NCCI would be
able to generate the data that would be necessary to address
this question. The consultant should analyze data runs produced
by the NCCI according to the consultant’s specifications.)

What recognition does NCCI give to additional premi,,uns expected
to be collected from surcharges imposed on policyholders in
residual markets? As these markets increase or decrease, is
this expected change in revenue recognized?

(Priority: "C". Examine recent filings made by the NCCI to
answer this question. Examine filings where surcharge plans are
introduced as well as filings where surcharges are in place to
determine whether NCCI filing procedures adequately recognize
this additional income.)

(c) Does the NCCI ratemaking formula accurately account for any off-
balance due to the experience rating plan7    Does the NCCI
adequately adjust expected loss ratios (ELR) and "D" ratios to
maintain the off-balance at a reasonable level?     Nhat
improvements could be made in the NCCI’s procedures regarding
the off-balance in the experience rating plan?

(Priority: "C". Examine NCCI procedures carefully to check for
their apparent balance.)
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Section llI. Practical Considerations in Implementing a Loss Cost System

Under the system adopted by the NAIC for the other property-casualty lines,
advisory organizations are allowed to do much of what they had done previously,
short of f~ling final rates. Advisory organizations are allowed to collect
historical loss information from insurers, adjust these data for development
and trend, and distribute or file this "prospective" loss cost information with
the commissioner. Advisory organizations also are allowed to develop and file
supplementary rating information, rating manuals (excluding final rate pages)
and policy forms -and endorsements¯ Insurers are required to determine
individually, their own expense and profit factors and file their final rates.
Insurers’ rate filings can reference, if necessary, the prospective loss cost
and supplementary rating information filed by the advisory organization. This
approach seeks to promote competition and maximize benefits to consumers by
preserving efficiencies gained through the joint collection and analysis of
loss information, while enforcing independence in the areas of expenses and
profits which should be based on each insurer’s specific methods of operation.

The examination should address the practical considerations involved in
implementing a loss cost system on a national scale in workers compensation
insurance¯ In other words, how should the NCCI’s activities be modified to
accommodate a loss cost system similar to that which is being implemented for
the other lines? This question also encompasses how member insurers would be
allowed to use NCCI information in making their own rate filings¯ To the
extent possible, the consultant should use the system being developed for the
other lines as a model but also should consider areas where workers’
compensation may require different treatment. In this.analysis, the consultant
also will be expected to review how the NCCI and member insurers operate in
states that currently have a loss cost system for workers’ compensation.

The consultant’s analysis should consider, but not be limited to, the following
areas:

minimum premiums

rating plans

¯ premium discount plans

¯ schedule rating plans

expense constants

¯ experience rating systems

¯ policyholder dividend plans and practices

¯ retrospective rating plans

¯ anniversary date rating rules

other r~te-related rules

¯ distribution of expense data to insurers

In addition to these areas, the consultant should evaluate whether any changes

23



should be made to Part III of the Insurance Expense Exhibit and the approval of
rate changes for policies already in effect or rate filings with retroactive
effective dates in a loss cost environment.

The examination report should analyze the relevant issues with respect to these
areas, as well as any other significant areas, and outline the different
options that might be taken and their likely consequences. It should be
assumed that the NCCI would continue to administer and make rates for the
residual market.
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National Association of Insurance Commissioners
Examination of National Council on Compensation Insurance

Cost Estimate for Entire Project

Staff Level
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Estimated Rate per Estimated
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Total Fees
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Travel
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National Association of Insurance Commissioners
Examination of National Council on Compensation Insurance

Cost Estimate for Section T.A¯
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National Association of Insurance Commissioners0

Examination of National Council on Compensation Insurance
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ExDense~
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Other Expenses
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(Postage, Telephone, Copies)

Total Estimated Costs
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DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Volume H: Table of Contents
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3)

4)

5)
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11)
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Description Of Data Collection And Data Handling

Glossary Of Terms

How To Use Statistical Call Data Documentation

Unit Report Overview Document

Calendar Year Call For Net Direct Writmn Workers
Compensation Premium (Call #1)

Calendar Year Call For Compensation Experience By State
(c~ #2)

Calendar Year Call For Assigned Risk Compensation
Experience (Call #2A)

Policy Year Call For Compensation Experience By State
(Call #3)

Policy Year Call For Assigned Risk Compensation
Experience (Call #3A)

Calendar-Accident Year Call For Compensation Experience
By State (Call #5)

Calendar-Accident Year Call For Assigned Risk Compensation
Experience (Call #SA)
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"F" Classification Calendar Year Call For Compensation
Experience (Call #9)
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DESCRIFFION OF DATA COLLECTION AND DATA HANDLING

Volume H: Table of Contents

16) "F" Classification Policy Year Call For Compensation
Experience (Call #11)

17)    Calendar Year Expense Call (Call #14)

18) Semiannual Call For Compensation Experience (Call #17)

19) Loss Adjustment Expense Call On Countrywide Direct
Compensation Business (Call #19)

Note: An appendix to this volume, containing detailed flow diagrams of
systems and procedures, is included in a separate binder.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

ACS Appalachian Computer Services. An offsite data entry
organization used extensively by NCCI.

A-Rates Classifications whose diversification of experience cannot
warrant normal manual rating are "a"-rated. Estimated rates
are obtained from NCCI or other licensed rating
organizations until an inspection of the insured’s activities
can be made.

A-Sheets
(Pure Premium Exhibits)

For each classification, this exhibit contains payrolls, losses
on a current level, credibilities for state and national partial
pure premiums, as well as the following pure premiums (see
pure premiums) by serious indemnity, non-serious indemnity
and medical parts:

1) Indicated by Experience
2) Present on Rate Level
3) Underlying Present Rates
4) Indicated by National Relativity
5) Derived by Formula

Accident Year The calendar year in which an accident or loss occurred.
Also called Calendar-Accident Year.

Accident Year Call A call for premium and loss experience information on an
accident year basis.

Bulk Reserves Those outstanding reserves for general case reserve
inadequacy, supplemental case reserves, cases that may
reopen, or other (non IBNR) reserves which are not
associated to specific claims. (Reference: Financial Calls)

Calendar Year Call A call for premium or loss experience for a specified
calendar year.

Case Reserves Those outstanding reserves established for specific known
cases. (Reference: Financial Calls)
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

"Con" File

Credibility

Credibility Complement

Critical Value

"D"-Ratios

"D"-Ratio Factor

"D"-Ratio Formula

Data Request Form

A temporary correction file used by the Aggregate
Ratemaking production team to store financial call data
corrections when determination of a state’s rate level is in
progress.

A weight, ranging from 0 to 1, assigned to a certain body of
data. NCCI applies credibility in its trend methodology, its
classification ratemaking methodology, and its experience
rating formulas.

Unity less credibility.

The amount of indemnity losses determining whether a
permanent partial claim is classified as major or minor. If
the indemnity portion is greater the critical value, then the
injury type is major permanent partial. If the indemnity
portion is less than the critical value, then the injury type is
minor permanent partial.

Represents the average ratio of expected primary losses to
total expected losses for a given classification.

Used in the "D"-ratio formula, these factors are calculated for
application to serious, non-serious, and medical pure
premiums by taking the ratio of primary losses to total
serious, non-serious, and medical losses, respectively.

Equal to [ (Serious "D" factor x serious pure premium) +
(Non-serious "D" factor x Non-serious pure premium) +
(Medical "D" factor x medical pure premium) ] / Total Pure
Premium. "D"-ratios are limited to plus or minus. 1 from the
last approved rate’s "D"-ratios. "D"-ratios cannot be less than
.25; nor can they exceed .90.

Describes the policy periods to be used in the upcoming state
experience f’ding. Also denotes critical values, current self-
rating point (to limit NC-235 losses), current master and the
Phase I Volume checks.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Detailed Claim
Information

Development Factor

Excess Loss Factors

Expected Annual Trend

Expected Losses

Expected Loss Rate
Factor

Expected Loss Rate
(ELR)

Experience Modification
(Mod) Factor

Information on an individual workers compensation claim
basis which provides detail on the components of loss costs.

Ratio of losses (premium) at a given age divided by losses
(premium) at a prior age.

Excess Loss Factors are percentages of standard earned
premium paid by the policyholder in lieu of being charged
for losses above a selected limit per accident. The charges
vary by hazard g~oup to reflect the differences in expected
frequency and siz~ of claim. Excess Loss Factors are only
available through the Retrospective Rating Plan.

Estimated annual change in loss ratio due to differences in
the rate at which payrolls and losses change over time.

In classification ratemaking: the class payroll in
hundreds multiplied by the partial pure premium
underlying the current rates (not the A-Sheet pure
premiums). Used to calculate state credibility.

2. In experience rating: the payroll in hundreds multiplied
by the expected loss rate.

Amount of expected losses for the classification per
unit of exposure, which is generally $100 of payroll.

An ELR estimates average loss levels (losses per $100 of
payroll) of a classification for the experience period. The
ELR factor is calculated for each hazard group and is applied
to the manual rate for each classification. Applying ELR to
payroll in hundreds results in the expected losses.

A factor calculated from actual case experience
(unit reports) used to adjust an insured’s manual premiums up
or down based on the policy’s loss experience compared to
average class experience.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Experience Period
For Ratemaking

The time interval from which the loss and premium data
was extracted.

Experience Period
For Trend

The time interval from which the indemnity (medical) loss
ratio data was extracted.

Experience Rating A mandatory form of individual risk rating which takes into
consideration the loss experience of the particular insured (or
"risk") as a credit or debit to the manual rate for the insured’s
classification. (Applies only to insureds meeting premium
eligibility requirements.)

Experience Rating
Eligibility Requirements

The minimum premium level that qualifies an insured for
experience modification. The minimum premium required
for experience rating eligibility is equal to the standard
earned premium generated from ten average workers. The
state average earned rate and the state average wage are used
in determination of the eligibility requirements.

Experience
Rating Plan

The base (mathematical) roles that specify how a workers
compensation experience modification must be calculated in
a given state.

Exposure Measure of propensity to risk, which is generally the total
dollar amount of payroll associated with a policy. (Another
exposure is number of employee years for per capita
classifications.)

Extended Term A policy term that exceeds 12 months and 15 days. Unit
reports are required for each 12 month period and portion
there of.

Financial Call A request for financial information from the carrier. This
information is used to generate aggregate rate level
indicators, reconcile reported data for expense analysis and
for certain state specific calculations and regulatory reports.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Financial Data Policy year, calendar-accident year and calendar year are
collected on an aggregate basis and are referred to as
financial data because they can be reconciled to a company’s
annual statement.

Financial Data
Adjustment Factor

First Report

First Report
(Financial Call)

Form R

Free Flow

Frequency

Incurred But Not
Reported (IBNR)

Indexing

The factor to adjust the financial data loss ratio used in the
A-Sheets to the final Exhibit I loss ratio. The factor is used
in the calculation of the Rate Level Adjustment Factor.

For the first Workers Compensation Statistical unit report
(WCSP) filing; the first report contains policy year premiums
(12 months) and claims valued as of the 18th month after the
policy became effective.

For the policy year, 24 months after the inception of the
policy years (e.g., Policy Year 19XX at 12/31/19XX+1). For
accident year, 12 months after the inception (e.g., Accident
Year 19XX at 12/31/XX.)

Totals by industry group and policy period, showing payroll
and premium at current manual rates. Part of the Workers
Compensation Statistical Plan data.

Unit card data which can be processed without manual
intervention through the experience rating system.

Number of losses divided by exposures in a given period.

IBNR refers to losses estimated for events which will result
in a loss and eventually a claim but have not yet been
reported to insurers or reinsurers. Financial data rate levels
can be done including or excluding IBNR.

The process of assigning a risk ID to a unit report.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Injury Type NCCI classifies injuries as one of the following:

1) death
2) permanent total
3) major permanent partial
4) minor permanent partial
5) temporary total
6) medical only

Interstate Risk Insured with payroll (exposure) in more than one state where
interstate rating has been adopted.

Intrastate Risk Insured with payroll (exposure) in one state.

Law Amendment Factor Factor that adjusts losses for any changes in the law.

Leahy Offsite microf’flming services used by NCCI.

Loss Adjustment
Expense

Includes the cost of investigating cases, representing the
employer before claims adjudicating bodies, defending
lawsuits and so forth. The allowance for loss adjustment
expenses includes both allocated and unallocated expense
since workers compensation losses exclude all loss
adjustment expense except allocated loss adjustment for
Coverage B (employers liability) claims which are reported
as losses.

Loss Cost The portion of workers compensation rates allocated for
projected losses. Expenses and profits axe not included in
loss cost.

Loss Ratio Losses divided by premium in a given period.

Manual Premium Payroll, in hundreds, multiplied by the manual rate.

Manual Rate The unit cost which is multiplied by the employer’s payroll in
hundreds to determine manual premium.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Master-Final Pass Rate The final computer printout listing class codes, run and
effective date of rates, approved updated pure premiums by
serious, non-serious, medical and total, approved rates,
disease elements and "D" ratios. This printout of
classification code rates and rating values is used as the base
upon which the next proposed rate change is run.

Merit Rating State mandated program to provide a factor for premium
adjustment based on past loss experience of a risk. Merit
rating differs from experience rating in that merit ratings are
determined on the state level for policies with premiums
below the Experience Rating threshold.

Midterm
Cancellation

One party cancels the insurance contract after the
effective, but before the expiration date.

Minimum Premium The minimum price for writing a Workers Compensation
policy based upon the following formula:

Rate (including disease loading) x Minimum Premium
Multiplier + Expense Constant

(Note: This formula does not apply to per capita codes.)

Minimum Premium
Multiplier

The minimum premium multiplier is a component of the
minimum premium formula. It was originally calculated to
reflect the state average annual worker’s wage in hundreds
((average weekly earnings x 52)/100), but limited to 10 point
annual increases.

For example, the minimum premium multiplier in Alabama
should be the average annual worker’s wage in hundreds
rounded to the nearest 5 ((294.79 x 52/100 = 150). The
Alabama minimum premium multiplier is, however, subject
to the maximum increase of 10. Since the May 1, 1986
minimum premium multiplier is 105, the June 1, 1987
minimum premium multiplier cannot increase to 150. It is
limited to 115.

Mod Experience modification.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Monopolistic Stat~

National Data Base

NC-235 Report

NCCI

NCR

Net Premium

New Business

Non-free Flow

Non-rated Risk

On-level Factor

On-level Losses

State where workers compensation coverage is written by a
state fund with no competition from commercial carriers.

A compilation of the latest approved indicated A-Sheet
experience for every state. It is used to derive the pure
premiums indicated by the National Relativity.

Compilations of Workers Compensation Statistical Plan dam
which show payroll, earned and manual premiums, number
of cases and indemnity and medical losses by injury type.
For individual class NC-235’s, losses from individual claims
are limited to 20% of the self-rating point, and for multiple
claims, are limited to 40% of the self-rating point. (Under
RERP, the A-Sheet limitation point will no longer be called
the self-rating point.)

National Council on Compensation Insurance.

Offsite microfiche service used by NCCI.

Premium resulting from the application of premium
discounts and retrospective adjustments to standard premium.

Policies newly written by an insurance carrier.

Unit card data which requires manual intervention to
continue processing through the experience rating system.

An insured risk which is not subject to experience
modification of policy premium.

Factor that adjusts premium (losses) to the current premium
or law level.

Losses from a prior period multiplied by the on-level factor
to arrive at losses on the same base as those in the current
period.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

On-level Premium

Outstanding (Excluding
IBNR) Losses

Payrol!/Loss Detail

Per Capita Classification

PEMIP

Premium from a prior period multiplied by the on-level
factor to arrive at premium on the same base as those in the
current period.

In the financial calls, this definition is intended to capnim
case reserves and bulk reserves (see separate defmitions of
these two reserve components). For some can’iers, this item
will include case reserves only. (Reference: Financial Calls)

The individual class records taken from unit cards for a
particular state and policy period. The class records are
separated into exposure (usually payroll) and loss records.

A classification which uses the number of workers rather
than payroll as the exposure base. Private residence workers
(servants, drivers) fall into this category. Per capita
classification rates are rounded to a whole number and the
minimum premium is usually the rate + expense constant.

Performance Evaluation Monetary Incentive
fining program used by NCCI to encourage
accurate submission of experience by carriers.
as MIP.

Program or
timely and

Also known

Permissible Loss Ratio

PICS

Policy Effective
Date

Policy Register

Policy Year Call

The target cost ratio excluding loss adjustment expense.

NCCI database of carrier policy information (Policy Issue
Capture System).

Policy’s effective date of coverage. Also starts WCSP unit
reporting cycle.

A record of key data (number, effective date, coverage states,
etc.) for all policies maintained in a carrie~s database.

A call for premium and loss information associated with
accidents which occurred during the specified policy
effective period.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Policy Year Data The premium and loss associated with policies with effective
dates in a given calendar year period.

Premium The amount paid for by an insured for coverage.

Primary Loss The first $5,000 of any loss greater than $5,000 or the entire
loss amount of any loss less than or equal to $5,000. Under
the previous Expense Rating Plan, the primary loss was
determined on the basis of a dfferent formula, the maximum
being $10,000. Primary losses are established to avoid
unreasonable effects of very large losses on an insured’s
experience in the experience rating plan.

Profde System NCCI system containing the last calculated experience rating
and unit reports received since the last rating.

Proof of Coverage
Card

Document sent to the state notifying it of an insured’s
workers compensation coverage.

Proof of Coverage
State (POC)

States that use the NCCI database to verify workers
compensation coverage.

Pure Premiums
(A Sheets)

l) Indicated by Experience - Workers Compensation
Statistical Plan Experience from class NC-235’s adjusted
to current level of benefits, 10ss adjustment expense,
trend and financial data, developed to an ultimate (by
indemnity and medical portions) and divided by payroll
in units of one hundred dollars.

Underlying Present Rates - On A-Sheets, the pure
premiums from the last rate revision, adjusted for the
most recent off-balance of the Experience Rating Plan
and any subsequent law changes since the last rate
revision.

3) Present on Rate Level - The A-Sheets underlying pure
premiums adjusted to the level of the current financial
data.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Pure Premium
Department

Pure Premiums
Underlying Rates

Indicated by National Relativity - See Frank Hawayne’s
paper, "Use of National Experience Indications in
Workers Compensation Classification Ratemaldng."
(PCAS, Vol. LXIV, p.74). Pure premiums reflect the
countrywide experience as indicated by the latest
available individual classification experience for all
states for which NCCI compiles data.

5) Derived by formula:

(State credibility x indicated pure premium) +
(National credibility x pure premium indicated by
national relativity) + [(1 - state credibility - national
credibility ) x pure premium on present rate level]

The actuarial department within the NCCI that
calculates development factors, industry group differentials
and cost ratios and produces certain exhibits for class
ratemaking.

1) Present: These are the serious, non-serious and medical
pure premiums underlying the rates currently in effect.
They are obtained from the master and are used in the
application to obtain pure premiums on the next set of
A-Sheets.

Rate Filing

Proposed: These are the serious, non-serious and
medical pure premiums underlying the proposed rates,
obtained by rate calculations. (Note: Not to be confused
with A-Sheet Pure Premiums.)

The annual request for workers compensation rate changes
filed with each state.

Rate Level Adjustment
Factor (RLAF)

Allowed for any factors to be applied to a reviewed
classification rate calculation: (RLAF x Test Correction
Factor = Composite Factor) that are not applied elsewhere in
a rate filing, as well as an adjustment of financial data.
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DATA COLLECTION AND DATA QUALIFY

Glossary of Terms

Rate Projection Period

Rated Risk

Rated Size Policy

Ratemaking

Ratio of Manual to
Earned Premium

Reported Data

Risk ID

Risk Study

Revised Experience
Rating Plan (PEP.P)

This is the time period from the average accident date in the
experience period for ratemaldng to the average accident date
for the policy year starting on the effective date stated in the
rate Filing.

An insured which is subject to experience rating modification
of policy premium.

A policy which has premiums which exceed state threshold
amounts for experience modification. Policies with premium
within $500 of this threshold are also included in this group.

The actuarial process of setting premium rates for new and
renewal policies. Ratemaking is performed annually on a
state-by-state basis.

1) The present ratio of manual premium to earned premium
divided by the proposed ratio of manual premium to
earned premium is applied in A-Sheets to obtain pure
premiums underlying manual rates.

The new (proposed) ratio of manual premium to earned
premium (after any adjustments - e.g., revised
eligibility) is applied in the rate calculation.

Carrier data that has been reported to a bureau on a unit
report.

A unique number used by NCCI to identify a rated risk.

A printout of risk, payroll, earned and manual premium and
indemnity and medical losses by premium size for stock and
non-stock companies by industry group on a f’LrSt report
basis. Also contains list of risks with premium greater than
$99,999 by carder and class code.

A modification to the experience rating plan introduced in
1989 using updated parameters to more accurately predict
the loss experience of an eligible employer.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

SAWW

SL2 Process

Schedule "Z"
(Sched-Z)

Second, Thirds,
Fourths, Fifths

Second Report,
Third Report, Etc.
(Financial Calls)

Self-Rating Point

Severity

Standard Earned
Premium

Statewide Average Weekly Wage.

Current NCCI process of requesting late records that should
be replaced by the URC turnaround process.

A compilation of the raw unit plan experience by policy
period and by class which underlies the A-Sheets. Losses are
not limited in any way. The same data on NC-235’s is
available on Schedule Z.

Subsequent WCSP reports occurring 12, 24, 36 and 48
months after the In’st report for a policy.

Premium and loss data evaluated 12 months, 24 months,
etc. after the f’trst report.

In experience rating, the self-rating point is the amount of
expected losses necessary for a risk’s own experience to
solely determine its experience modification. (Under RERP,
however, the concept of self-rating will no longer exist.) It is
also used to limit the losses considered in experience rating
to 10% and 20% of the self-rating point for single and
multiple claims respectively. (Under RERP, losses for
experience rating will be limited using the State Reference
Point.)

The self rating point is 25 times the serious average cost per
ease averaged with the previous self rating point.

In the Pure Premium Exhibits (the A-Sheets) losses are
limited to 20% and 40% of the self-rating point for single
and multiple claims, respectively.

Volume of losses divided by number of claims in a given
period.

Manual oremium after experience rating modification and
expense constants.
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DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Standard Exclusions

Statistical Plan

Subsequent Reports

Swing Limits

Target Cost Ratio
(TCR)

Test Correction Factor
(TCF)

Three-Year Fixed
Rate Policy

Trend

Any classification code whose experience is not found on the
A-Sheets (e.g., Federal classifications, Maritime
classifications, "a"-rated classifications, Explosive
classifications, Non-Ratable Element Codes). These codes
are listed on the master as industry group "7".

The rules that govern how workers compensation statistics
must be reported to the NCCI.

All unit reports after the First Report.

Swing limits are used to control the change in rates by
classification..For example, a swing limit of 25% implies
that Maximum Deviation --- Effect of the final change in
premium level by industry group plus or minus 25% rounded
to the nearest 1%.

Represents the percentage of each dollar of standard
premium collected available for payment of benefits
including loss adjustment expense.

Used to determine if the required change in manual premium
level has been achieved. An iterative process continually
tests the proposed rates including tentative TCFs until the
required change is obtained. This process also adjusts for the
effect of classes limited by the upper and lower swing.

Established to permit the underwriting of small size insureds
at less Policy cost. An insured whose estimated premium is
not over $700 per year may be written for a period of three
years at the manual rate, provided the risk is not eligible for
the Experience Rating Plan on the effective date of the
policy. This rate will not change unless there is an
adjustment of outstanding policies in excess of 10% as a
result of a law amendment.

Change in loss ratio due to differences in the rate at which
payrolls and lossses change over time.

NAIC Examination of NCCI- Section I May 15, 1991 Page 14



DATA COLLECTION AND DATA QUALITY

Glossary of Terms

Turnaround Document

Ultimate Cost

Unit Card
Routing (UCR)

Unit Reports

Unit Report
Control (URC)

Unit Record Card

Unreported Data

Validation

Valuation Date

Workers Compensation
Statistical Plan (WCSP)

A Listing or Report sent from NCCI to the carrier and then
returned to NCCI with the appropriate Carrier Responses.

The total paid losses to date plus an estimate of all future
costs required to close the claim.

Future system which will provide an on-line database to store
all unit reports and to serve as a foundation for improvements
to data validation, Experience Rating and Class Ratemaking.

Standard reporting forms completed by carriers for each
insured supplying information about payroll and premium by
classification, and losses for individual claims. Unit Reports
are received by NCCI and compiled for each state into the
Workers Compensation Statistical Plan.

Future production system that will trigger requests for unit
reports for experience rated policies, provide information
necessary to assess fines against carriers for late unit report
submission and provide information on overall performance
in delivering unit reports on time.

Report of premiums and/or claims to the state workers
compensation body or rating bureau.

Carrier data that has not been reported to NCCI on a unit
report.

Procedures, either automated, manual or both, which check
data for reasonableness, accuracy or other similar parameters.

The point at which the cost of claims to date are estimated.
(See First Report, Second Report, etc.)

The reporting method by which NCCI compiles its payroll,
premium and loss information through unit card
summarization. The WCSP used to be referred to as the Unit
Statistical Plan (USP).

NAIC Examination of NCCI- Section I May 15, 1991 Page 15



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

How to Use Statistical Call Data Documentation

This binder provides a description of the validations performed to the data received on
unit reports and the fifteen financial calls listed in the table of contents. These sixteen
statistical calls were documented with extensive assistance from NCCI personnel. For
each statistical call, the documentation includes:

o An Overview which provides:

- Description of the unit report or financial call
- Description of production fries/databases
- Description of error handling
- Description of modifications to data

o An example of the Unit Report or an example of the financial call and filing
instructions from the Reporting Guidebook for the Annual Calls for Experience.

In addition, supplemental detail is included for the following statistical calls:

o Unit Report

o Calendar Year Call for Net Written Workers Compensation Premium (Call #1)

o Calendar Year Call for Compensation Experience by State (Call #2)

o Policy Year Call for Compensation Experience by State (Call #3)

o Calendar-Accident Year Call for Compensation Experience by State (Call #5)

o Insurance Expense Exhibit (Call #6)

o Calendar Year Reconciliation Report by State ( Call #8)

The following supplemental information is provided for these calls:

o Description of Data Collection and Data Handling:

A listing of each element on the source document
An indication of whether the element is captured in NCCI computer files
Description of validation performed

NAIC Examination of NCCI - Section I May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

How to Use Statistical Call Data Documentation

o Detailed descriptions of NCCI computer files containing statistical call
information:

- File Type (VSAM, Sequential, PDS, IDMS)
- Device Type (Disk, Tape)
- Retention Period
- Element Description
- Element Attribute (Alpha, Numeric)
- Element Length
- Source

NAIC Examination of NCCI - Section I    May 15, 1991 Page 2



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

DESCRIPTION OF UNIT REPORT:

The unit report is a statistical document submitted by the carriers for reporting workers
compensation statistical plan t3VCSP) data to NCCI. It includes exposure, premium and
loss data by state at a payroll classification code level.

WCSP data is submitted to NCCI on unit reports for every workers compensation policy
written. The first report for a policy is due at NCCI twenty months after the policy
effective date. This allows six months of loss development after the policy expiration
date and two months for carriers to complete preparation. Carriers are required to submit
follow-up reports each year, up to four additional reports for any policy that has open
claims. These follow-up reports are known as "subsequents" or individually as second,
third, fourth and fifth reports.

WCSP data is used by NCCI to determine rate distribution by payroll classification in
producing class rates and to evaluate the relative experience of each insured in producing
experience modification factors (Experience Mods).

FILES/DATABASES:

Payroll & Loss (P/L) Detail File:

This file serves as the central repository for detailed WCSP data used for class
ratemaking. This file contains five years of WCSP data. There is a separate PFL file for
each state for which NCCI prepares rates.

Compress File:

This file contains payroll and loss data for each experience rated insured for the most
recent three policy years. The data contained on this file represents the most recent
valuation achieved by combining first and subsequent reports.

NC-235 Limited Summary File:

This file contains unit report information summarized by class and used for class
ratemaking. This data is obtained by summarizing detail WCSP data in the P/L Detail
File after it has been validated.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

DESCRIPTION OF ERROR HANDLING:

The unit report data is validated visually using system generated reports as the data is
processed through Data Adminislration. Clerks manually review these reports for
reasonableness of fluctuations from one year to the next, identification of missing unit
reports, data entry and carrier reporting errors.

Errors are resolved through the application of standard procedures. In some cases the
carriers are sent correspondence letters to resolve errors/questionable data identified
during the validation process. The carriers respond to NCCI’s request either by verifying
the questioned information is correct as reported or by submitting a correction unit report
("C-report"). These reports are validated upon receipt. If the carder does not reply, the
data may be eliminated from the file.

MODIFICATIONS TO DATA:

WCSP data may be modified by NCCI during validation and through
resubmission/corrections provided by the carriers.

As the result of insufficient experience for rate filing purposes, class codes may be
reassigned by the system according to the state master file. Class codes would be
reassigned because of a lack of experience being reported for a given class code, and/or a
class code being discontinued.

Modifications to the unit report data may result from loss limitations being applied for
single and multiple claims. The maximum allowable loss amounts are limited by state.
A single claim will be limited to 20% of the A-sheet loss limitation value, while
multiple, or "catastrophe" claims are limited in total to 40% of the A-sheet loss limitation
value. This process is performed by the system with no manual intervention.

Injury types may be reassigned by the system if particular reassignment criteria have
been met. A new injury type will be reassigned automatically based upon these
conditions. For example, if a particular unit report is reported with an injury type of five
and the indemnity amount equals zero, the injury type will automatically be reassigned to
six.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

NCCI eliminates or corrects data identified during its validation process based on
standard rules. These rules address elimination of duplicates, data reported outside of
WCSP guidelines, data entry errors and other obvious errors.

On occasion, a carrier may have to report a revision to previously submitted information.
Changes in payroll, manual rate or premium are reported on an "Exposure Correction
Card" and changes in loss information are reported on a "Loss Correction Card".

All revised data is requested to be submitted on subsequent reports or correction reports.
When production deadlines require a more timely response, telephone responses are
accepted with the stipulation that a correction unit report will also be submitted.

When Unit Report Control (URC) becomes a production application, unit reports will be
processed and some file validations performed upon receipt. All unit reports will go
through a matching process whereby subsequent reports that do not have a corresponding
first report will be rejected and the carder notified of the processing error.

NAIC Examination of NCCl - Section I    May 15, 1991 Page 3
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NAIC EXN4INATON OF NCCI
FILE DEFINITION " PAYROLL & LOSS (P/L) DETAIL FILE

DESCRIPTION ANO USE:

PAYROLL ANO LOSS (P/L) OETAIL FILE.

THIS FILE SERVES AS THE CENTRAL REI~)SITORY FOR OETAILEO I,K:SP
DATA USED FOR CLASS RATEHAKING.     THIS FILE CONTAINS FIVE YEARS
OF VCSP DATA.     THERE IS A SEPARATE P/L FILE FOR EACH STATE FOR
VHICN NCCI PREPARES RATES.

FILE TYPE : SEQUENTIAL (VsVSN4, SsSequentie~, PsPlslDNS)

OEVICE TYPE : TAPE (Oq)|sk, T:T~�~)

RETEHTION : 10 YEARS

ELENENT ELENENT
ELENENT OESCRIPT[ON ATTRIBUTE L[#GTN S~URCE

..................................... o.oo...oo o...oo. .......................

REPORT IlI.NEER ALPHA Z UNIT REPOIIT
EFFECTIVE OATE ALPHA 6 UNIT REPORT
STATE COOE ALPHA 2 UNIT REI~31IT
CARRIER COI)E NUNERIC 5 UNIT REPORT
SERIAL NUN~ER )/LNERIC 6 UNIT RE/~RT
GOVERNING CLASS COI)E NO0 ~RIC ~ ~iT RE~T
RISE lO ALP~ 9 UNIT RE~T
~TAST~HE ~E ALP~ 2 ~IT RE~T
T~N~CTI~ ~E ALP~ 1 UHIT RE~T
~HJ~Y TY~ ~R;� 1 UNIT RE~T
~S ~R~C 7 ~IT RE~T
PAYR~L I~ITY ~T H~RIC 13 ~;T RE~T
PREHI~ ~I~L ~T N~RIC 11 ~IT RE~T
~EC1AL ~ ~E ~RIC 1 ~IT RE~T
ASSl~ R~ [~I~T~ ALP~ 1 ~IT RE~T
~INIST~TI~ ~R ALP~ 21 ~IT RE~T
~l~ ~R ALP~ 18 ~IT RE~T
~RECTI~ ~E I~I~T~ ALP~ 1 ~IT RE~T
~ICY E~IUTI~ OATE ALP~ 6 ~IT RE~T
~L[CY C~[T~ ~E ALP~ 9 ~T RE~T
FIXED ~TE [~T~ ALP~ 1 ~[T RE~T
RATXHG EFFECTI~ DATE ALP~ 6 ~[T RE~T
RE~T N~R ALP~ 2 ~:T RE~T
TOTAL L~S ~S ALP~ 6 UNIT RE~T
ACCIOENT DATE ALP~ 6 ~[T RE~T
RE~TED ZNJ~Y C~E ALP~ 1 ~IT RE~T
~S STATUS ALP~ 1 UNIT RE~T
LOSS C~RA~ ALP~ 2 UNIT RE~T
CLAIN ~ER ALP~ 20 UNIT RE~T

Page 15



HAIC EX~41HATOM OF HCCI
FILE DEF|H|TION - EXPERIENCE RATIHG CC3~oRESS FILE

DESCRiPTIOll AID USE:

EXPERIENCE RATING CCI4PRESS FiLE

THiS FiLE CONTAINS PAYIO~.L AID LOSS DATA FON EACH EXPERIEHC[ RATED
RISK FOIl THE HOST RECENT THREE POLICY YEA~S.     THE DATA CC~TAIYED
Oil THiS FiLE REPRESENTS THE HOST RECENT THREE POLICY YEARS AID
THE HOST RECENT VALUATION    ACHIEVED BY CCI~iRING FIRST
~ USE~JENT REPORTS.

FILE TYPE : SEQUENTIAL (V=VSN4, S=Seque~tiat, PsPOS, lllO~S)

DEVICE TYPE : TAPE (O~C)isk, T:TI~I)

RETEHTIOII : 10 TEARS

RISK ID ALPHA 10 UNIT REPOIIT
EXPECTED LOSS RATIO FACTOlIS NUI~RIC & UNIT REPORT
FIRN IO ALPHA 10 UNIT REPORT
POLICY IA/~ER ALPHA 18 UNIT REPORT
POLICY DATE ALPHA 6 UNIT REPORT
POLICY EFFECTIVE DATE ALPHA 6 UNIT REPORT
STATE CODE ALPHA 2 UNIT REPORT
REPORT N~IER NUMERIC 1 UNIT REPORT
~ARRIER CCl)E ALPHA $ UNiT REPOIIT
SERIAL NUNIER ALPHA 6 UNIT REPORT
EXPERIENCE ~1) ALPHA 3 UNIT REPORT
CLASS CODE ALPIM & UNIT REPORT
TRAIiSACTIOII �~D| ALPHA 1 UNIT REPORT
SPECIAL CA~ II)lCATDR ALPHA 1 UNIT R|II~RT
D-UTIO NUI~RIC A UNiT REPORT
PAYROI.L A/ICIJIIT lilAIERIC 9 UNIT REII~RT
PRENltJ! AMOUNT lUlERIC 7 UNIT REPORT
EXPIUTIGII DATE ALPHA 6 UNIT REPORT
RATCH II~R ALPHA & UNIT REPOT
HAGTAPE IIOICATOI ALPHA 1 UNIT REPCRT
S~UIIC~ TAG ALPHA 1 UNIT R|PQNT
INJUNY TYPE ALPHA 1 UNIT REPOT
CASE CCI)E ALPHA 4 UNIT REPOT
IIDENNITY N4OUiiT IK~ERIC 9 UNiT REPQIIT
NEDif.4L N!~UIIT II~l[RlC 7 UNIT REPORT
CLAIR NI~IER ALPHA 20 UNIT REI~IIT
ACCIDENT DATE ALPHA 6 UNIT REI~IIT
PA¥1~NT TOTAL II.IIIERIC 9 UNIT REPORT
IIDEIIilT¥ TOTAL lit.Ill[RiO ? UNIT REPClT
I~DICAL TOTAL #UI~RIC E UNIT REPORT
RECORD COUNT ALPHA 6 UNiT REPONT
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NAIC EXA/4INATQN OF NCCI
FILE DEFINITIOR - NC-~5 SU~Y RATEHAXING FiLE

DESCRIPTION ANO USE:

NC-235 SUN4ARY RATEMA[ING FILE.

THIS FILE CONTAINS UNIT REPORT INFORMATION SUMMARIZED BY CLASS AND
USED FOR CLASS HATEHAiCING.     THIS DATA t$ O~TA1NED SY SUMMARIZING
DETAIL UCSP DATA IN THE P/L DETAIL FILE AFTER iT HAS SEEN
VALIDATED.

FILE TYPE : SEQUENTIAL (V~VS~, S~Se:ll,~[|l|, P~POS, I~IDMS)

DEVICE TYPE : TAPE (O:Oisk, TuTspe)

RETENTION : 10 YEARS

ELEMENT ELEMENT
ELEMENT DESCRIPTIOR ATTRIBUTE LENGTH S~i,JRCE

..................................... ....oo... .o..o.. ..........................

EFFECTIVE DATE ALPHA 6 UNIT REPORT
EXPOSURE DATE ALPHA 6 UNIT REPORT
STATE CDDE ALPHA 2 UNIT REPORT
REPORT NIJNSER ALPHA 1 UNIT REPDRT
FEDERAL CODE ALPHA 1 UNIT REPORT
iNJURY GRCIJP CC/)E NIJ4ERIC 1 UNIT REP(IT
CASES NUMERIC 7 UNIT REPORT
PAID iNOENNITY NLI4ERIC 13 UNIT REP(IT
PAID MEDICAL ALPHA 11 UNIT REPORT
CLASS CC/)E ALPHA & UN1T REPORT
TRANSACTION INJURY TYPE ALPHA 1 UNIT REPORT
UNHGO PRENILBI AMUT Nt~RIC 13 UNIT REPORT
PREMIUM CURRENT RATE NUMERIC 13 UNiT REF~RT
REASSIGNED CLASS CCOE ALPHA 4 UNIT REPORT
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NAIC Examination of NCCI
Description of Data Collection and Data Handling
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DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar Year Call For Net Written Workers Compensation Premium (Call #1)

DESCRIPTION OF CALL:

This call contains dollar amounts for net direct written workers compensation premium
detailed by state and type of workers compensation premium (Workers Compensation,
USL&HW, Excess, & National Defense) for the specified calendar year. All members of
NCCI and reinsurance pools managed by NCCI are required to submit this information
annually.

The Calendar Year Call for Net Direct Workers Compensation is used as the base for
NCCI’s assessment process and as the base for the calculation of participation ratios used
for distribution of the reinsurance pool’s quarterly operating results to the pool
membership.

FILES/DATABASES:

Premium Call Production File:

This file serves as the central repository for Call #1 data. This file contains all data
received from the carders.

DESCRIPTION OF ERROR HANDLING:

All submissions to NCCI require a copy of the carrier’s annual statement Page 8 and
individual states’ Page 14s. Each Page 14 is manually compared to each amount entered
on Call #1 for all individual states and the total on Call #1 is compared to the direct
written premium amount on Page 8. When differences are detected, the cartier is
contacted for correction to the call and a revision is submitted for processing. The NCCI
makes no adjustments to any data submitted by the carrier.

After the manual comparison of the Page 8 and Page 14 data to the premium call, the
report is batched with other financial calls and sent to NCCI’s off-site data entry service
(ACS). The entered information is transmitted from ACS to NCCI’s Operations

NAIC Examination of NCCI - Section I    May 15, 1991 Page 1



DESCRIFFION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

Department where CFOPWJ01 Edit and Balance Program is ran. The Premium Call
Production File is the repository for all processed data and allows a further edit on
potential cross-foot errors on premium. One of the captured fields is the Cartier Code.
Before the information is wansmitted back to NCCI from ACS, it is edited against ACS’s
master carrier list for validity. If the carrier code is not a valid number, it is rejected and
returned to NCCI for correction. If the carrier code passes their process, it is again
verified when the Edit and Balance Program is run against the NCCI Carrier Master.
This double checks the code for transpositions.

The Edit and Balance Program generates a hard copy print out of the keyed data and
flags any problem with the data. Cross-foot errors can be corrected through a
supplemental form which, after the carrier is notified of the "arithmetic" error, is sent to
ACS for keypunching of corrected data. Carrier codes can be valid numbers but applied
to the wrong premium call. One of the other edits performed is to manually compare the
name translated from the carrier code printout to the actual premium call. If the carrier
code is not correct, NCCI will correct the number on the correction form sent to ACS for
data entry.

MODIFICATIONS TO DATA:

No modifications are made by NCCI personnel. If modifications are necessary, the
carrier will be requested to resubmit the premium call.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2
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NAIC EXANINATO~ OF NCCI
FILE OEFIHITION - PREMIUM CALL PR~OUCT~QN FILE

OATE:~OAPR91

DESCRIPTION ANO USE:

PREMIt.~ CALL PROOUCTIO~ FILE

USED AS A REPOSITOIIY OF CALENDAR YEAR CALL FOIl NET VR1TTEN VOR[ERSe
CC~,IPENSATIOM PREMIUM (CALL #1).     THIS FILE COMTAINS ALL DATA
RECEIVED FROM THE CARRIERS.

FILE TYPE : SEQUENTIAL

DEVICE TYPE : TAPE

RETENTION : 10 YEARS

ELEMENT DESCRIPTION

CARRIER NAME
CARRIER CCOE
CARRIER TYPE INDICATOR
STATE CCOE
SUBSCRIBER IHDICATOR
PREMIUM RATIO
PREMIUM AMOUNT
USL & HV PREMIUM
EXCESS IdORKERSe CC)flP. PREMIUM
NATIONAL DEFENSE PLAMS PREMIUM
TOTAL PREMIUM

(V~VSAM, S~SKlUle:|I|, P=POS~ [=IDNS)

(D~OJsk, T,Tape)

ELEMENT
ATTRI~IJTE

ALPHA
APLNA
APLHA
APLNA
APLNA

NUMERIC
I~NERIC
NIJMERIC
NUMERIC
I~RIC
N~,R~ERXC

ELEMENT
LENGTH SOURCE

60

2
2
1

11
11
11
11
11
13

MOT CAPTURED
NET PREMIUM FINANCIAL CALL #1
CALCULATED
NET PRENILM FINANCIAL CALL
CALCULATED
MET PREMIUM FINANCIAL CALL
NET PREMIUM FINANCIAL CALL #1
NET PREMIUM FINANCIAL CALL #1
MET PREMIUM FINANCIAL CALL #1
MET PREMIUM FINANCIAL CALL #1
MET PREMIUM FINANCIAL CALL #1

Page



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calla for Experlen¢~

Effective January 1, 1990

Part IV
Page 1:1

1at Reprint

CALL FOR EXPERIENCE #1

CALL FOR NET DIRECT WRITTEN PREMIUM

Background and Purpose of the Report

The Call for Net Direct Written Premium is due at NCCI on
or before March 1 of the year following the calendar year ex-
perience being collected. AS In example, the 1990 Call For
Net Direct Written Premium is due at NCCI on or before
March 1, 1991.

For each AnnualCall Year. the most recent calendar year data
must be reported on a state basis. Calendar Year transactions
are those that occur during e specific year. As a result, calen-
dar year 1990 data will include policy activity transactions o¢-
currino during 1990 from 1-1-90 through 12-31-g0.

This Call is used by NCCI to provide the prsmium Informa-
tion necessary for NCCI Assessments and Reinsurance Pool
participation for the following:

National Worklrs Compensation Relnsuranc~ Pool
Michigan Workers Compensation Reinsurance Pool
New Mexico Worklrs Compensation Reinsurance Pool

The data contained on this also provides the basis tor the mar-
ket share calculations used with the performance evaluation
Monetary Incentive Program and the Early Reporting Pro-
gram. Data collected in the Call For Net Direct Written Pre-
mium includes net direct written I)mmium as reported on the
carher’s Annual Statement. This dm is split between Work.
ere Compensation, USL&HW, Excess Workers Compense.
tion and National Defense. The Wormrs Compensation total
excludes the other three types of coverage, but does include
Coal Mine experience.

The data reported on this call should Include the,
experlenoe developed under all cledu~tlble policies. This
expedenoe should be mportocl on I net basis as reported
on Pegs 14 of the Annual Stafoment~.

Instrua#onl lot Completl~n of the Report
Column A--The required premiums are defined m Wodmrs

Compensation and Eml~oy~m Uibility Direct
Premiums charged, in~ucllng policy and mem-
bership fees, less return Ixemlums and premi-
ums on policies not tekln which am raturnsd to
policyholders, excluding lil Reinsurance Ae.
sumed and without deducting any Relr~ur-
anoe Ceded end excluding premium for
Longshore end Harbor Workers’ Act
(USL&HW), Ezsese Worimm Compensation,
and NeUonel Defense Pierre.

Note: Coal Mine premiums ere included in this
column.

Column B--Due to the variations in procedures in establish-
ing the aaplicable I=mmium writing’s bases, spa-
cial information is required. This column should
be completed showing only tho~e premiums
written under the U.S. Longshore end Harbor
Workem° Act (USI.AHW) using the same be-
sis sa required for Column A.

Column C--As in Column B, special information is re0uirecl
and this column should be coml:)leted showing
oNy Shot premiums written for Excess Work.
era Compensation using the same basis as re-
quired for Column A.

Excess insurance is insurance written over the
reisn0on Cl I quafifled I~lf-insurer. Excess premi.
urns and Ioassa am those required to be omit-
ted in NCCI’I Calls for financial data, anti
itemized in the Calendar Year Reconciliation
Call.

Column D--As in Columns B and C, sbecial information is
required and this column should be �oml:)letad
showing only those premiums written
under Special National Defense Comprshen-
live RiSing Or Spoclli National Defense Pro-
mium DIs~ount Plans using the same basis
as required k)r Column A.

Column E--Provides for the balancing of the report. The to-
tell of each line from Columns A, B, C, anti D
as enter~:l in Cclumn E will reconcile to the net
direct written by state you are required to re;)on
on Psge 14 of your Annual Statement.

Report p~miums in all columns in whole dollars
on/y.

Group Reporting--Group reporting of premiums by member
�omDanisl will be permi#Kl. The group report should indi-
cato the group name that will than be uled for all NCCI
ses~nen= and R~insurance Poci pertic~pation. A listing of
ell c~ompaniel included in I group report must be hJr-
nl~hed with the report.

In submitting this repoR, all columns ml to be completed.
If your company did not write any workers compensation
premiums, pism indicate "NONE" on Line 49. as applica-
ble. The completed report must be dated and signed by an
authorized rewe~ntative.

The Une 49 total in Column E must igrle with Page 8.
Part 2B, Column 1, Line 16 which indioatsa workers �om-
bensetion direct premiums written and IT IS REQUIRED
THAT A COPY OP PAGE | OF YOUR FILED ANNUAL
STATEMENT BE SUBMITTED WITH THIS REPORT. If this
is l Group report, your Page 8 Annual Statement submis-
sions must agree with your Line 49, Column E report total.

A COPY OF PAGE 14 OFITISALSO REQUIREDTHAT
YOUR FILED ANNU&L STATEMENT FOR EACH STATE
IN WHICH THEY WERE FILED BE SUBMITTED WITH
THIS REPORT. If this is a group report, your annua~
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Part IV
Page 1:2
Ortglnal Printing

NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

statement’s Page 14 must agree with Column E for each
state.

The submission of this coml~leted m!:)ort will I~rovide the pre-
mium information necessary for NCCI assessmen~ and Rein-
surance Pool participation for the following:

National Council on Compensation Insurance
National Workers Compensation Reinsurance Pool
Michigan Workers’ Compensalion Placement Facility
New Mexico Workers Compensation Reinsurance Pool

Two copies of the re~)orting form will be provided in the pack-
age of forms sent to carriers In October of each year. One
copy I~ to be filed with NCCI and the other copy is for your
records.

All questions on this Call should be directed to the Residual
Market Accounting Department at (407) 997-4309.

Please note that the due date for reporting this data is on
or before March 1 of each year.

Please mail this Call to:

National Council on Compensation Insurance
750 i=~rk of Commerce Drive
Boca Raton. FL 33487

ATTENTION: RESIDUAL MARKET ACCOUNTING
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calla for Experience

Effec~ve January 1, 1990

TRANSMITTAL LETTER

CALL: CALENDAR YEAR CALL FOR NET DIRECT WORKERS COMPENSATION
PREMIUMS WRITTEN

DUE DATE: MARCH 1 of each year.

Z CARRIER NAME

5. FILING AS: -~ GROUP

6.

I’~ INDIVIDUAL COMPANY

4. CARRIER CODE

If filing as a group, list individual carrier names:

Par1 IV
Page 1:11

Original Printing

SUBMISSION:

A.

B.

C.

D.

E.

F.

G.

Complete Call: I-1 Original

Page 8 Annual Statement: O Included

If Page 8 not included, data it will be filed

Page 14(s) Annual Statement: r~ Induded r’1 NO( Included

If Page 14($) not Included, dl~ expectlrd to be filed

NO Experience to Report:. r’l (Does no( olimtno(o required submission of Page &)

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENK~TION INSURANCE

7S0 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: RESIDUAL MARKET ACCOUNTING NCCI USE ONLY
Date Received



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar Year Call For Compensation Experience By State (Call #2)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses for the specified calendar year. Each NCCI member carrier is
required to submit this information for each state in which they operate. Some states
require all carriers writing workers compensation policies to submit financial calls.

The Calendar Year Call for Compensation Experience is used to reconcile workers
compensation experience data reported in the Policy Year Call and the Calendar-
Accident Year Call to the carrier’s annual statement.

FILES/DATABASES:

Calendar Year Call Production File:

This file serves as the central repository for Calendar Year Call data. This file contains
all data received from the carriers as well as corrections applied to this data. Corrections
to the file are made via ACS for data entry of revised reports with electronic transfer of
the data to NCCI for incorporation into the production file.

Calendar Year Call SAS Dataset:

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which the NCCI produces rates. The dataset
contains data only for the specified state. This file is created through an extraction from
the Calendar Year Call production file. Revised reports which are obtained after this
extraction are entered into the SAS dataset and marked internally as revised records.
When rate levels are completed for the state, these records are printed and sent to ACS
for data entry and incorporation into the production file.

NAIC Examination of NCCI - Section I    May 15, 1991 Page I



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

DESCRIPTION OF ERROR HANDLING:

Calendar Year data is validated in a two step process. An initial validation using
automated reports is performed when the data is received from the carrier. A final
validation of the data is performed as one of the steps in producing a state’s rate level to
ensure that no errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during the
initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS dataset
if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation and in anticipation of
carrier submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from the
dataset if resolution of the remaining errors is not possible within the framework of the
rate level production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I May 15, 1991 Page 2
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NAIC E)(AMINATON OF NCCI
FILE DEFINITION " CALENDAR YEAR PRDOUCTION FILE

DESCRIPTION AND USE:

CALENDAR YEAR PRODUCTION FILE.

USED AS REPOSITONY OF CALENDAR YEAR DATA FON FINANCIAL CALLS
AREA BY DATA PROCESSING.

FILE TYPE : SEGUENTIAL

DEVICE TYPE : TAPE

RETENTION : 10 TEARS

(V=VSAM, S=SecluentiaL, P=PDS, I=IDMS)

(D=D~sk, TzTape)

ELEMENT ELEMEHT
ELEMENT DESCRIPTION ATTRIBUTE LENGTH SOURCE

CALENDAR TYPE ALPHA 1
STATE ALPHA 2
CARRIER ALPHA 5
STANDARD PREMIUM CREDIT INDICATON ALPHA 1
STANDARD PREMIUM NUNER[C 10

NET PREMIUM CREDIT INDICATOR ALPHA 1
HET PREMIUN NU#ERIC 10
INCURRED LOSS CREDIT IMOICATOR ALPHA 1
INCURRED LOSS NUMERIC 10
CARRIER NAME ALPHA 32
COMPANY PREMIUN INDICATOR ALPHA 1
COMPANY PREMIUM NUMERIC 10
RATCH NUNDER ALPHA 2

CALCULATED
CALENDAR YEAR FINANCIAL CALL
CALENDAR YEAR FINANC%AL CALL
CALCULATED
CALENDAR YEAR FINANC;AL CALL
CALCULATED
CALENDAR YEAR FINANCIAL CALL
CALCULATED
CALENDAR YEAR FINANCIAL CALL
NOT CAPTURED
CALCULATED
CALENDAR YEAR FINANCIAL CALL
CALCULATED

Page



HAIC EXANIHATON OF NCC!
FILE DEFINITION - CALENDAR YEAR FROZEN FILE

...............................................-...--....-.-....................

DESCRIPTION AND USE:

CALENDAR YEAR CALL DATA BY STATE.

USED IM RECONCILING ANNUAL STATENENT TO FINANCIAL DATA AND IN
SUPPORTING DOCUNENTS FOR RATE FILI#GS.

FILE TYPE : POS, SAS DATA SET (VsVSAM, SsSequent|eL, P-POS, I:IDNS)

DEVICE TYPE : DISK (D~)isk, T-Tape)

RETENTION : 10 YEARS

ELENENT ELENENT
ELEMENT DESCRIPTION ATTRIBUTE    LENGTH SOURCE

NCCI CARRIER CODE ALPHA 5
COMPANY PRENIt~4 NUMERIC 8
INCURRED LOSSES NUMERIC 8
NET PREMIUM NUMERIC 8
ORIGINAL VS. CORRECTED DATA FLAG ALPHA 1
DSR STANDARD PREMIUM NUMERIC 8

CALENDAR YEAR FINANCIAL CALL
CALENDAR YEAR FINARCIAL CALL
CALENDAR YEAR FINANCIAL CALL
CALENDAR YEAR FINANCIAL CALL
CALCULATED
CALENDAR YEAR FINANCIAL CALL



NATIONAL COUNCIL ON COMPENSATION INSURANCE
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CALL FOR EXPERIENCE #2

CALENDAR YEAR CALL

Part IV
Page 2:1

1st Reprint

~3ackground and Purpose of the Report

The Calendar Year Call is due at NCCI on or before March
1.5-of the year following the calendar year exDerience being
collected. As an example, the Calendar Year 1990 Call is due
3t NCCI on or before March 15, 1991.
This Call is one of five standard annual calls for experience
subject to the Performance Evaluation Monetary Incer~ve Pro-
gram (PEMIP).

For each Annual Call Year, the most recent calendar year data
must be re~x~rted on a state basis. Calendar year transactions,
both premiums and losses, are those occurring during a
spec=tic year. Calendar Year 1990 will be comprised of all the
transactions which occur during 1990, from 1/1/90 through
12/31/90. As a result, calendar year data will include policy
activity, both premium and claim, originating in prior years.
Any activity on these I~licias, such as endorsements and
claim payments, would be reported to the Calendar Year dur-
ing which the transaction occurred.

The Calendar Year Call formedy had a 50% weight in the Ac-
tuarial ratemaking formula; however, much of this emphasis
has been replaced by the Calendar.Accldent Year Call. Cur-
rently, the pdmary use of this call is as a validation to the Policy
Year and Calendar-Accident Year Calls. It is also used inter-
nally to analyze countrywide results and Vends. Results of
the Calendar Year Call are distributed to NCCI Members and
Subscribers.
Data collected in the Calendar Year Call includes earned
premiums and incurred losses on a state basis, Calendar Year
earned premiums are separated between Standard at NCCI
DSR Level, Standard at Coml:~ny Level and Net Earned. The
incurred losses inctude indemnity and medical benefits, :long
with IBNR.
The data reported In this cell shmJId exc/ude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per ~¢ddent).

The Calendar Year ReeonclllaUon Report (Call #8) has.
been revised to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the large deductible

RIIng Requirements

Calendar Year Call for Compermatlon Experience by
State--Calendar Year Baals--due March 15 of the follow-
ing year

In accordance with the approved statistical ~ogrem, you are
hereby requested to file with NCCI on or before March 15 of
each year your compensation experience for the previous
Calendar Year.

This Call is included in PEMIP (Performance Evaluation Mona.
tary Incentive Program) and will be subject to assessments
for late and/or inaccurate reporting. Details of PEMIP are up-
dated annually in January of eac~ year.

Questions regarding reporting reduirements on completion
of the Calls should be directed to Aggregate RatemaKing at
(407) 997.4395.

A. GENERAL iNSTRUCTIONS

1. Orcup Report

Carrier name and five-digit code must be shown on
rel:)orting forms. If this is a group reporting, each car-
tier writing compensation must be listed inaividualiy
on the form. With respect to affiliated carriers, it will
be appreciated if you will follow the same method of
reporting for this Calendar Year Call (individual com-
pany basis or group basis) as was followed in compli.
ance with our Semi-Annual Call for the flint six months
of the prior year Issued. If this is not convenient, please
advise us that you have changed procedure.

2. Standard Embed Premiums at NCCI Designated
Statl|tlcal Reporting level

Standard earned premiums shall he the entire earned
premium for the state resulting from standard rating
procedures after the ap~ication of:

1. Experience r~ plan adjustments (NOTE: Except
~ Mic~ ~~ ~~ ra~ plan ad-
J~ ~= ~fl~ on~ N~ publls~d modifi-
~on ~m.)"

2. ~ ~ ~ ~ the Ex~nse Cons-
~ ~ ~ N~ ~ ~ i~m bureau.
~ ~lu~ Busi~ in gum ~mium ~tes, ex-
~ ~n~n= at NCCI DSR level am 0.)

3. ~ ~ ~ ~ t~ ~ ~n= ~u~
I~d W N~I ~ an i~e~nde~ bureau. For
~lu~ ~ in ~m premium st~s, loss
~n~ ~ NC~ DSR I~1 are 0.)

but prior to the application of:

1. Deviations from NCCI Designated Statistical Re-
porting rates or pure premiums’"

2. Deviations from published NCCl experience rating
plan modification factors (except Michigan)"

3. Retrospective rating plan adjustments
4. Other individual dsk rating plan adjustments’"

(e~g., Schedule Rating)
5. Premium discounts
6. Expense modification program adjustments
7. Payment of policyholder dividends
8. Premium credits for small deductible coverage

Carriers mu~t relx~ their Standard Earned Premium
st NCCI’I experience rating plan level for all states
sxce~ Michigan. If can’iere use their own experience
rating plan in Michigan, they may report their Stan-
dard Earned Premium st their own experience rating
plan level.
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Rates: Arkansas, Connecticut, Georgia, Illinois, In.
diana, New Mexico, Rhode island, Vermont
Pure Premiums: Kantuclo/, Louisiana (poiiciss effec-
tive 4/1/89 and subsecluent), Oregon, Michigan,
Maryland
Nots that premium adjustments resulting from the ap-
I:lication of individual risk rating plans other than ex-
perisnce rating must be excluded from both Standard
Earned Premium at Company Level and Standard
Earned Premium at NCCI Designated Statistical Re-
porting Level.

3. StanderdEamed Premium at Company Level

The earnsd premium on all risks after the application
of:

1. Deviations from NCCI Designated Statistical Re.
porting rates or pure premiums"

2. Experience rating plan adjustments (NOTE: Ex-
cept for Michigan experience, experience rating
plan adjustments must reflect only NCCI published
modification factors.)""

3. Expense Constants (Carrier charged expense
constants)

4. Loss Constants (Carrier charged loss constants)
but prior to the application of:
1. Deviations from published NCCI experience rat-

Ing plan modification factors (Except Michigan)" °

2. Retrospective rating plan adjustments
3. Other individual risk rating plan adjustments""

(e.g., Schedule Rating)
4. Premium discounts
5. Expense modification program adjustments
6. Paymeilt of policyholder dividends
7, Premium credits for small deductible coverage

For every state Standard Earned Premium at DSR
Level is reported, Standard Earned Premium at
Company Level must be reported u well.

" Rates: Arkansas, Georgia, Illinois, Indiana, Rhode Is-
land, Vermont
Pure Premiums: Connecticut (.l:X:iiciel effective 111/90
and subseauent), Kentucky, Louisiana (policies ef-
fective 4/1/89 and subsequent), Mawiend. Michigan,
New Mexico (policies effective 111/90 and subse-
quent), Oregon

¯ " Carriers must report their Standard Earned Premi-
um at NCCI’s experience rating plan level for all
states except Michigan. If carhers use their own ex-
perience rating plan in Michigan, they may report
their Standard Earned Premium at their own ex-
perience rating plan level.

Note that 1oremium adjustments resulting from the a!~-
plica~ion of individual risk rating plans other than ex-
perience rating must be excluded from both Standard
Earned Premium at Company Level and Standard
Earned Premium at NCCI Designated Statistical Re-
porting Level.

4. Carriers Writing in Competitive Rating States

Arkansas, Connecticut, Georgia, illinois, Indiana, Ken-
tuck’y, Louisiana, Maryland. Michigan, New Mexico,
Oregon, Rhode Island and Vermont. Carriers must
enter the standard earned premium figures at NCCI
Designated Statistical Reporting Level and at Com-
pany Level in the appropriate columns on the form.
Please reference the enclosed circular titled "Annu-
al Update on Designated Statistical Reporting
Levels."

5. Carrlem Writing at Deviations from NCCI Rates in
Administered Pricing States

For State Funds and other carders writing at devia-
tions from Bureau Rates in non-competitive rating
states, the standard earned premiums must be ad-
justed to Bureau rate level and must be reported in
the column labeled "STD Earned Premium at NCCI
Designated Slat. Reporting Level." The standard
earned premiums at the carrier rate level must be
relmrted in the column lapeled "STD Earned Premi-
um at Company Level."

Carriers that do not deviate from NCCl rates must
enter their standard earned premium in the column
labeled "STD Earned Premium at NCCl. Designated
Slat. Reporting Level" and must enter the same figure
in the column labeled "STD Earned Premium at Com-
pany Level."
Also note that where premium credits have been
granted in connection with the Transition Program of
Payroll Limitation rules, both reported Standard
Earned Premium figures shall be reduced by such
credits.

Net Earned Premium

Net earned premiums shall be the actual earned pre-
mium on all risks prior to the payment of policyholder
dividends; but after application of any retrospective
rating premium adjustments, after the application of
premium discounts in accordance with Manual Rules,
after the expense modification program, after eny
devlatlone or "write-offs" from Bureau rates or
pure premiums, and after the effect of any ached-
ule rating premium adJustmente.

7. Incurred Lossee

Losses reported by state should include compensa-
tion and medical incurred during this calendar year
period. For further details on the inclusion or exclu-
sion of certain losses and/or reserves, please refer
to the specific instructions below.

© COlWdiht 1~ NitionoJ ~,ouncli o~t �Ontltetto~tton Inounmee. Page
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CALL FOR EXPERIENCE #2A

ASSIGNED RISK CALENDAR YEAR CALL

Background and Purpose of the Report

The Calendar Year Call for Assigned Risk Com0ensation Ex-
perience by State is due at NCCI on March 15 of the current
",/ear for the previous calendar year.

This ca{I is one of the annual calls for experience subject to the
Performance Evaluation Monetary Incentive Program (PEMIP).

For each Annual Year Call, the most recent calendar year as-
signed risk data must De reported on a state basis. Data col-
lected on this Call includes earned premiums and incurred
losses. The calendar year assigned dsk premiums are separat-
ed into Standard premium at NCCI DSR I ,=vel and Net premi-
um. As there are no company deviations or competitive ratings,
assigned risk standard premium at company level is not ap-
plicable.

The net earned premium is used to reconcile the Call to page
14 of the company’s Annual Statement. The calendar year in-
curred losses represent the sum of indemnity and medical
~oenefits, including IBNR reserves.

The intent of this Call is to use the collected data in ratemaking
to develop Assigned Risk experience separately and will also
L~e used along with the Calendar Year Call to develop "volun-
(ary business only" experience. Thus, it is essential that the
methodology for determing the premium and losses reported
in this Call be consistent with the procedures used for report-
ing the experience on page 14 of the annual statement. The
data on t~is Call must also be consistent with the assigned risk
data in the Calendar Year Call (Call #2).

The data reported in this call should exclude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calend~r Year Reconciliation Report (Call #8) has been ¯
revised to add lines to reconcile premium and losses to
Page 14 of the Annual Statoment due to the exclusion of the
large deductible policies.

Filing Requirements

Calendar Year Call for Assigned RIsk Compensation
Experience by State--Calendar Year Bsais--Oue March 15
of each year

In accordance with the aploroved statistical pragram, you are
hereby requested to file with NCCI on or before March 15 of
each year y~ur Assigned Risk compensation experience for the
preceding Calendar Year.

This Call is included in PEMIP (Performance Evaluation Mone-
tary Incentive Program) and would normally be subject to as-
sessments for late andlor inaccurate reporting. Details of
PEMIP are updated annually in January of each year and when
released in January 1990, will contain more details pertaining
to the three Assigned Risk Only Calls.

© Cowdght tS~O NMNm"= Co~m~l e~ CemlmemaSon I~surmme.

Please note: the eventual Intent of this Call Is for use in
retemsking. This Call will be used on Its own to develop As.
signed Risk experience and also will be used along with the
standard Calendar Year Call to develop "voluntary busi-
ness only" experience. For this reason, It Is essential that
the premium and losses reported on this Call reconciles
with the Assigned Risk data Included on Page 14 of the an-
nual statement. The data submitted on this Call should also
be consistent with the Assigned Risk experience reported
on the standard Calendar Year Call.

Questions regarding reporting requirements on completion of
the Calls should be directed to Aggregate Ratemaking at
(4o7) 997-4395.

A. GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on re-
porting forms, if this is a group reporting, each carrier
writing compensation must be listed individually on the
fo~n. With respect to affiliated carriers, it will be
precisl~d if you will follow the same method of reporting
for the Assigned Risk Calendar Year Call (individual
company basis or group basis) as was followed in com-
pliance with our Semi-Annual Call for the first six
months of the current year issued in October. If this is
not convenient, please advise us that you have
changed procedure.

o Standard Earned Premiums at NCCI Designated
Statistical Reporting Level

Standard earned premiums shall be the entire earned
premium for the state resulting from standard rating
procedures after the application of:

1. Assigned Risk rating programs, surcharges, etc.
2. Experience r~n0 plan adiuatments (NOTE: Except

for Michigan experience, experience rating plan
adjustments must reflect only NCCl published
modification factors.)*

3. Expense Constants (These are the Expense Cons-
tants published by NCCI or an independent
bureau.)

4. Loss Constants (These are the Loss Constants
published by NCCl or an independent bureau.)

but prior to the application of:

1. Deviations from published NCCI experience rating
plan modification factors (except Michigan)"

2. Retrospective rating plan adjustments

Page 9
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3. Premium discounts
4. Expense modification program adiustments
5. Payment of policyholder dividends
6. Premium credits for small deductible coverage

Carriers must report their Standard Earned Premium at
NCCI’s exlDerience rating plan level for all states except
Michigan. If carriers use their own experience rating plan
in Michigan, they may report their Standard Earned Pre-
mium at their own experience rating plan level.

3. Standard Earned Premium at Company Level

Not Applicable to Assigned Risk Calendar Year Call.

4. Carders Writing In Competitive Rating States

Not Applicable to Assigned Risk Calendar Year Call.

5. Carriers Writing at Deviations from NCCl Rates In
Administered Pricing States

Not Applicable to Assigned Risk Calendar Year Call.

6. Net Earned Premium

Net earned premiums shall be the actual earned pre-
mium on all risks prior to the payment of policyholder
dividends; but after ~oplication of any retrospective rat-
ing premium edjuatmen~, after the application of pre-
mium discounts in accordance with Manual Rules,
after the expense modification program,

10.

7. Incurred Loases

Losses reported by state should include compensa-
tion and medical incurred during this calendar year
period. For further details on the inclusion or exclu-
sion of certain losses and/or reserves please refer to
the specific instructions below.

8. Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole dollars only. Count fifty cents and over as an
extra dollar, and reject the cants if less than fifty. Please
show negative amounts enclosed within parentheses
so that they may be handfed property in punching and
tabulating operations.

9. Total Experience

Kindly show the totals of all amounts reported on the
last line of sheet 2 captioned "All States:’

Slgnatur~ Requirement

The person responsible for the completion and accura-
cy of this Call should sign and date the re!:orting form.

11. Full Submission

Report should include ALL States where company has
data to report. Resubmission or correction must also
include all states, not just revised states.

B. SPECIFIC INSTRUCTIONS

1. "F" Classifications

Experience of the "F" Classifications for policies ef-
fective January 1, 1974, and thereafter, MUST BE
EXCLUDED.

2. Coal Mine Experience

Underground Coal Mine experience MUST BE EX.
CLUDED in all states except Pennsylvania and Vir-
ginia. In Pennsylvania and Virginia ALL Coal Mine
experience MUST BE EXCLUDED.

3. Excess Policies

Experience on excess IX)licies MUST BE EXCLUDED.

4. National Defense Projects

Experience on National Defense Projecls written un-
der either the old Comprehenah~ Rating Plan or the
new National Defense Projects Rating Plan MUST BE
EXCLUDED, Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

5. Reinsurance

No deductions shall be made from premiums and loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
reperting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY.

Experience incurred Under Occupational Disease
Act

Exl>erienca incurred under any Occupational Disease
Act which is separate and distinct from the Compen-
sation Act for the stats shall be combined with the Vau-
rustic experience under the State Compensation Act,
and the total of such combined experience shall be
reported.

7. IBNR

Losses reported by state should include an appropri-
ate resen~ tot incurred but not reported cases.

8. Reopened Cases
Include an appropriate loss reserve for reopened
cases.

~ C~llyrlgh! 1~0 Nle~nal �~unr, II ~ Cmltl=eesi1~on Insurance. Page 10
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8. Rounding Procedure and Reporting .of Credits

Please reoort amounts of premiums and losses in
whole dollars only. Count fife/cents and over as an
extra dollar, and relect the cents if less than fifty. Please
show negat=ve amounts enclosed within parentheses
so that they may de handled prol~eny in punching and
taoutating operations.

9. Total Experience

Kindly show the totals o1’ all amounts reported on the
!ast line of sheet 2 captionecl "All States."

10. Signature Requirement

The ,oerson reslx)nsible for the completion and accura-
cy of this Call should sign and date the reporting form.

11. Full Submlasion

Rel:)ort should include ALL states in which company
has data to report. Resubmission or correction must
also include all states, not just revised states.

B. SPECIFIC INSTRUCTIONS

1, "F" Classifications

Exl:)erience of the "F" Classifications for policies ef-
fective January 1, 1974, and thereafter, MUST BE
EXCLUDED.

2. Coal Mine Experience

Underground coal mine exl:)erience MUST BE EX-
CLUDED in all states except Pennsylvania and Vir.
ginia. In Pennsylvania and Virginia ALL coal mine
ex0erience (surface and underground) MUST BE
EXCLUDED.

Excess Policies
Experience on excess policies MUST BE EXCLUDED.

4. National Oetenle Projects

Exderience on National Defense Projects written un-
der either the old Comprehensive Rating Plan or the
new National Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan,

Reinsurance

No deductions shall be made from premiums and loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
reporting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY.

6. Assigned Risk

Experience for assigned risk policies must
INCLUDED. Assigned risk policies must I~e repor~e0
at the level of approved assigned risk rates.

Experience Incurred Under Occupational Disease
Act

Experience incurred under any Occupational I~isease
Act that is separate and distinct from the Comoensa-
tion Act tot the state shall be coml:)ined with the trau-
matic exDerience under the State Combensation Act:
and the total of such coml~ined experience shall be
reported.

8. IBNR

Losses reported by state should include an aPlOroDri-
ate reserve for incurred but not reported cases.

9. Reopened Cases

Include an appropriate loss reserve for reopened
cases.

10. Reserves tor Specific Contingencies

Include medical and other loss reserves to meet spe-
cific contingencies.

11. Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

12. Expenses

Exclude all expenses, either allocated or unallocated.
exceOt a~locat~l Coverage B k:~,.s adjustment exloense.

13. Al~el~nenta and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in the Calendar
Year data follow the same instructions that alololy in
reporting of experience under NCCI’s Workers Com-
pensation Unit Statistical Plan Manual. Specifically,
where the compensation law states that, in connec-
tion with certain types of Injury a specified amount
shall be paid into special funds (e.g., a Second Injury
Fund), and that such amounts are in addition to the
compensation payable to the iqure(I worl<~r or his de-
pendents, then the combined total amount shall be
reported as incurred indemnity losses. Examples are:
(1) payments in no-dependent death claims, and (2)
a specified percentage of the permanent t:arlial
award. However, any sl~ecial payments to the states
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assessed on total premium writings, total losses laid
or incurred, or total indemnity losses paid or incurred
instead ot on a per claim basis shall not be reported
as losses to the rating bureau, in other words, special
funds or assessments are reported as incurred lossss
only when the assessment is levied on certain types
of injuries,

A list of specific assessments and other compensa-
tion species funds for each state and the proper treat-
ment for including these assessments in calendar year
submissions is attached.

* 14. Small Deductible Programs

In states in which small deductible programs ~oply,
losses are to be reported on a gross basis inclusive
of the employer paid loss amount.

15. Pennsylvania Calendar Year Experience

The calendar year experience for the stats of Penn-
sylvania should be reconcilable with Schedule W-
Section II (a) of the Pennsylvania Annual Statement.

16. Taxes lind Ashes/manta In Kmntucky

Taxes end assessments on premiums earned
in Kentucky on or after January 1, 1977 MUST BE
EXCLUDED.

17. Oregon

Assessments on premiums written or earned in
Oregon on or after July 1, 1982 must be excluded.
This is pursuant to the requirements of OAR
436-51-025 and 51-030(2) contained in WCD
Administrative Order 8-1982.

Please note the date for reporting this data is on or
fore March 15 of the year following the valuation year. It
is urged that every effort be made to comply with this repot1-
ing date as a delay in receiving this data will seriously ham.
por NCCI in its preparation of rate revisions. Please mail this
Call to:

National Council on Comlansation Insurance
750 P~rk of Commerce Drive
Boca Raton, Rodda 33487

ATTENTION: RNANCIAL DATA

© �ow.s~t m~o N~emm~ Coun~ om come.macon m.rm~.                                                  Page 12
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10.

11.

Reserves for Specific Contingencies

Include medical and other loss reserves to meet specif.
ic contingencies.

Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

Expenses

Exclude all expenses, either allocated or unaliocatsd,
except allocated Coverage B loss adjustment expenss.

12. Assessments and Special Compensation Funds

The inclusion of assessments and other compense.
tion special funds as incurred losses in the Calendar
Year date follow the same instnJctions that apply in
reporting of experience under the National Council
Workers Compensation Unit Statistical Plan Manual.
Specifically, where the compensation law states that,
in connection with certain types of Injury a specified
amount shall be paid into special funds (e.g., a Sec-
ond Injury Fund), and that such amounts are in addi-
tion to the compensation payable to the injured worker
or his dependents, then the com~ned total amount
shall be reported as incurred indemnity losses. Exam-
pies are: (1) payments in no-dependent death claims,
and (2) a specified percentage of the permanent par.
tial award.

However, any special payments to the states assessed
on total premium writings, total losses paid or incurred,
or total indemnity losses paid or incurred instead of
on a per claim basis shall not be reported as losses
to the rating bureau. In other words, special funds or
assessments are reported as incurred losses only
when the assessment is levied on certain types of
injuries.

A list of specific assessments and other compensa-
tion special funds for each state and the proper treat-
ment for inc~udlng these assessments in calendar year
submissions is attached.

13. Small Deductible Pn)grame

In states in which small deductible programs apply,
losses are to be reported on a gross basis inclusive
of the employer paid loss amount.

Plem note that the date for repo~11ng this data is on or
before March 15 of each year. It is urged that every effort
be made to comply with this reporting date as a delay in
receiving this date will seriously hamper the National Coun-
cil in its preparation of rate revisions. Please mail this Call to:

National Council on Compensation Insurance
750 Park of Commerce Ddve
Boca Raton, Rorida 33487

ATrENTION: FINANCIAL DATA
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CARRIER"

SUBMITTED BY

TELEPHONE NO.

Effect~ January 1, 1990

CALENDAR YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE
CALENDAR YEAR BASIS

Original Prlntl~

Page 1

CARRIER CODE

TITLE

DATE SUBMITTED

State
Standard at NCCI

0esignated Statistical
Re~r~ing ~

(1)

EARNEO PREMIUMS

Stan~aKI at Company
Le~l

~ 01

’A~ 5,4

~Z O2

!AR

CO

;DE    IT/

0C

FL

GA 10

HI 52

IO 11 .....

ilL 12

IN 13

IA 14

KS 15

KY 16

LA 1"/

ME 18

MD lg

MA 20

MI 21
" If this is a group re~rt, list all carrier names or career codes

for which any ex~e~nce is reported.

N~ Incurred Losses

(~)

SHOW AMOUNt’S IH DOLLARS ONLY

Page 14
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Part IV
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Original Printing

CALENOAR YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE
CALENDAR YEAR BASIS Page 2

CARRIER"

SUBMITTED BY

TELEPHONE NO.

State

MS 23

MO 24

MT 25

NE 26

NH 26

NJ 26

NM 30

NY 31

NC 32

OK ~

OR 3~

PA 37

RI 3~

SC 3g

SO 40

TN 41

VA    4~

Wl    4~

All Other 9~

TOTAL O0

Standar~ at NCCI
Designated Statistical

ReporZing Level
(1)

EARNED PREMIUMS

StanUa~i at Company
Level
(2)

CARRIER CODE

TITLE

DATE SUBMITTED

Net
(3)

incurred Losses

SHOW AMOUNTS IN DOLLARS ONLY

© Cq~/rlg~t 1~0 National ~4)une~l o~ Comp~aon Inuumnee.
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TRANSMITTAL LETTER

1. CALL: CALENDAR YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE

Part IV
Page 2:9

Odglnal Prlntln .~

DUE DATE: March 15 of the year following valuation

CARRIER NAME

FILING AS: [] GROUP    ~ INDIVIDUAL COMPANY

4. CARRIER CODE

If filing as a group, list Individual carrier names or carrier codes:

SUBMISSION TYPE:

~ Original []

MAIL CALL AND TRANSMITTAL LETTER TO:

Correction

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

Voluntary Resubmission

NCCl USE ONL~
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. CALL: CALENDAR YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE

9. DUE DATE: March 15 of the year following valuation

10. DATE RECEIVED AT NCCI BY

11. MAiL RECEIPT TO: (Indicate specific individual)

Pa~e 16



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar Year Call For Assigned Risk Compensation Experience (Call #2A)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Net Earned Premium, and Total Incurred Losses for the specified
calendar year. Each NCCI member carrier is required to submit this information for each
state in which they operate.    Some states require all carders writing workers
compensation policies to submit financial calls.

The Calendar Year Call for Assigned Risk Compensation Experience is used to reconcile
assigned risk workers compensation experience data reported in the Policy Year
Assigned Risk Call to that reported in Calendar-Accident Year Assigned Risk Call.

NCCI first distributed the Calendar Year Assigned Risk Call in 1990. The data is
validated, but not yet used to calculate rates. NCCI requires financial call data to be
submitted for at least three years before it is used to calculate rates.

FILES/DATABASES:

Calendar Year Call Assigned Risk Production File:

This file serves as the central repository for Calendar Year Assigned Risk Call data. This
file contains all data received from the carders as well as corrections applied to this data.
Corrections to the file are made via ACS for data entry of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

Calendar Year Call Assigned Risk SAS Dataset:

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which the NCCI produces rates. The dataset
contains data only for the specified state. This file is created through an extraction from
the Calendar Year Call Assigned Risk production file. Revised reports which are
obtained after this extraction axe entered into the SAS dataset and marked internally as

NAIC Examination ofNCCI - Section I    May 15, 1991 Page I



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

revised records. When rate levels are completed for the state, these records are printed
and sent to ACS for data entry and incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Calendar Year Assigned Risk data is validated in a two step process. An initial
validation using automated reports is l~rformed when the data is received from the
carrier. A final validation of the data is performed as one of the steps in producing a
state’s rate level to ensure that no errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during the
initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS dataset
if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation in anticipation of carrier
submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from the
dataset if resolution of the remaining errors is not possible within the framework of the
rate level production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I May 15, 1991 Page 2
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CALL FOR EXPERIENCE #2A

ASSIGNED RISK CALENDAR YEAR CALL

Part IV
Page 2a: 1

Original Printing

~ackground and Purpose of the Report

The Calendar Year Call for Assigned Risk Compensation Ex-
perience Oy State is due at NCC[ on March 15 of the current
year for the previous calendar year.

This call is one of the annual calls for experience subject to the
I=erforrnance Evaluation Monetary Incentive Program (PEMIP).

For each Annual Year Call, the most recent calendar year as-
signed risk data must be reported on a state basis. Data col-
lected on this Call includes earned premiums and incurred
losses. The calendar year assigned risk premiums are separat-
ed into Standard premium at NCCI DSR Level and Net premi-
um. As there are no company deviations or competitive ratings,
assigned risk standard premium at company level is not al~-
plicable.

The net earned premium is used to reconcile the Call to page
14 of the com!oany’s Annual Statement. The calendar year in-
curred losses represent the sum of indemnity and medical
benefits, including IBNR reserves.

The intent of this Call is to use the collected data in ratemaking
to develop Assigned Risk experience separately and will also
be used along with the Calendar Year Call to develop "volun-
tary business only" experience. Thus, it is essential that the
methodology for determing the premium and losses relxfrted
in this Call be consistent with the procedures used for report-
ing the experience on page 14 of the annual statement. The
data on this Call must also be consistent with the assigned risk
data in the Calenclar Year Call (Call #2).

Filing Requirements

Calendar Year Call for A/signed Risk Compensation
Experience by State--Calendar Year Basis--Due March 15
of each year

In accordance with the approved statistical program, you are
hereby requested to file with NCCI on or before March 15 of
each year your Assigned Risk compensation experience for the
preceding Calendar Year.

This Call is included in PEMiP (P~dormance Evaluation Mone-
tary Incentive Program) and would normally be subject to as-
sessments for late and/or inaccurate reporting. Details of
PEMIP are updated annually in January of each year and when
released in January 1990, will contain more details pertaining
to the three Assigned Risk Only Calls.

Please note: the eventual intent of this Call Is for use in
ratemaking. This Ca~l will be used on its own to develop As.
signed Risk experience and also will be used along with the
standard Calendar Year Call to develop "voluntary busi-
nee= only" experience. For this reason, it is essential that
the premium and los=as reported on this Call reconciles
with the Assigned Risk data Included on Page 14 of the an-
nual statement. The data submitted on this Call should also
be �onsistent with the A~signed Risk experience reported
on the standard Calendar Year Call.

Questions regarding reporting requirements on completion of
the Calls should be directed to Aggregate Ratemaking at
(4O7) S97-43~5.

A.GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on re-
porting forms. If this is a group reporting, each carrier
writing compensation must be listed individually on the
form. With respect to affiliated carriers, it will be ap-
preciated if you will follow the same method of reporting
for the Assigned Risk Calendar Year Call (individual
company basis or group basis) aswas followed in com-
pliance with our Semi-Annual Call for the first six
months of the current year issued in October. If this is
not convenient, please advise us that you have
changed procedure.

2Q Standard Earned Premiums at NCCl Designated
Statistical Reporting Level

Standard earned premiums shall be the entire earned
premium for the state resulting from standard rating
procedures after the application of:

1. Assigned Risk rating programs, surcharges, etc.
2. Experience rating plan adjustments (NOTE: Except

for Michigan experience, experience rating plan
adjustments must reflect only NCCI published
modification factors.)"

3. Expense Constants (These are the Expense Cons-
tants published by NCCI or an indepenclent
bureau.)

4, Loss Constants (These are the Loss Constants
published by NCCI or an independent bureau.)

but prior to the application of:

1. Deviations from i~ublished NCCI experience rating
plan moaification factors (excel~t Michigan)"

2. Retrospective rating plan adjustments
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3. Premium discounts
4. Expense modification program adjustments
5. Maine small business premium discount
6. Payment of policyholder (~ividends
7. Premium credits for deductible coverage

¯ Carriers must report their Standard Earned Premium at
NCCI’s experience rating plan level for all states except
Michigan. If carriers use their own experience rating plan
in Michigan, they may report their Standard Earned Pre-
mium at their own experience rating plan level.

3. Standard Earned Premium It Company Level

Not Applicable to Assigned Risk Calendar Year Call.

4. Carders Writing in Competitive Rating States

Not Applicable to Assigned Risk Calendar Year Call.

S. Carrlere Writing at Deviations from NCCI R~tee tn
Administered Pdcing States

Not Applicable to Assigned Risk Calendar Year Call.

6. Net Earned Premium

Net earned premiums shall be the actual earned pre-
mium on all risks prior to the payment of policyholder
dividends; but attar application of any relmspe(:~ rat-
ing premium adjustments, after the application of pre-
mium discounts in accordance with Manual Rules,
after the expense modification program.

7. Incurred Losses

Losses reported by state should include compensa-
tion and medical incurred during th~ calender year
period. For further details on the inclusion or exclu.
sion of certain losses and/or reserves please refer to
the specific instructions below.

8. Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole dollars only. Count fifty cents and over as an
extra dollar, and rqect the cents if ~ than fifty. Please
show negative amounts enclosed within parentheses
so that they may be handled properly in punching end
tabulating operations.

Total Experience

Kindly show the totals of all amounts reported on the
last line ot sheet 2 captioned "All States:’

10. Signature Requirement

The person responsible for the completion and accura-
cy of this Call should sign and date the reporting form.

11. Full Submission

Report should include ALL States where company has
data to report. Resubmission or correction must also
include all states, not just revised states.

B. SPECIFIC INSTRUCTIONS

1. "F" Clmificatione

Experience of the °’F" Classifications for policies ef-
fective January 1, 1974, and thereafter, MUST BE
EXCLUDED.

2. Coal Mine Experience

Underground Coal Mine experience MUST BE EX.
CLUDED in all states except Pennsylvania and Vir-
ginia. In Pennsylvania and Virginia ALL Coal Mine
experience MUST BE EXCLUDED.

3. Exceu Policies
Experience on excess policies MUST BE EXCLUDED.

4. National Defense Projects

Experience on National Defense Projects written un-
der either the old Coml~rehensive Rating Plan or the
new National Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

5. Reinsurance

No deductlons shall be made from premiums and loss-
es for or on account of reinsurance ceded. Premlums
and losses arising from reinsurance received by the
reporting company shall be excluded from the ex-
perience. Experience reported should be DIRECT’
BUSINESS ONLY.

6. Experience Incurred Under Occupational Disease
Act

Experience incurred under any Occupational Disease
Act which is separate and distinct from the Compen-
sation ~ for the state shall be combinsd with the trau-
matic experience under the State Compensation Act,
and the total of such combined experience shall be
reported.

IBNR

tosses repormd by state should include an a~propri-
ate reserve for incurred but not reported cases.

8. Reopened Cases

Include an appropriate loss reseNe for reopened
cases.

© ¢owr*~t tsso NaUona= Court=* =* Com~,~eatk~ mmn=*.                                                   Page 4
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10.

11.

Reserves for Specific Contingencies

Inc!ude medical and other toss reserves to meet specif.
ic contingencies.

Other Voluntary Reserves

E.’~clude voluntary reserves other than those men-
’~ioned above.

Ex.~enses

Exclude all expenses, either allocated or unallocated,
except allocated Coverage B loss adjustment expense.

12. Assessments and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in the Calendar
Year data follow the same instructions that apply in
reporting of ex!:>erience under the National Council
Workers Compensation Unit Statistical Plan Manual.
Specifically, where the compensation law states that,
in connection with certain types of Injury a specified
amount shall be paid into special funds (e.g., a Sec-
ond Injury Fund), and that such amounts are in addi-
tion to the compensation payable to the injured worker
or his dependents, then the combined total amount
shall be reOorted as incurred indemnity losses. Exam-
pies are: (1) payments in no-dependent death claims,
and (2) a specified percentage of the permanent par-
tial award.

However, any special 0ayments to the states assess~.~
on total premium writings, total ;osses paid or incurred,
or total indemnity losses paid or ;ncurred instead ct
on a per claim basis shall not be reported as tosses
to the rating bureau. In other words, s~ecial funds or
assessments are reported as incurred losses only
when the assessment is levied on certain ~pes Qf
injuries.

A list of specific assessments and other comoer~sa.
tion special funds for eacn state and the proper treat-
ment for including these assessments in c~enaar year
submissions is attached.

13. Claims Deductible Programs

In states in which deductible programs apply, losses
are to be reDortsd on a gross basis inclusive of the
employer paid loss amount.

Please note that the date for reporting thle data is on or
before March 15 of each year. It is urged that every effort
be made to comply with this reporting date as a delay in
receiving this data will seriously hamper the National Coun-
cil in its preparation of rate revisions. Please mail this Call to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487
ATTENTION: FINANCIAL DATA

Page 5
~ Co~/dght 1990 National Council on Com~tlen Insurance.
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Original Prlntln~

NATIONAL COUNCIL ON COMPENSATION INSURANCE               Page

CALENDAR YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE
CALENDAR YEAR BASIS

CARRIER"

SUBMITTED BY

’tELEPHONE NO.

EARNED PREMIUMS

, Stanclare at NCCI
State Designated Statistical I Standa~        at Company

~ Reporting Level ~ Level
! (1)

I
(2)

AL 01 I I               :::

AR 03 I J J

CA ~ I

OE 07
~J ~

!!i:::: ......

MO 19 j

MA 20 I

¯ If this is a grouD reporL list all carrier names or carrier coOes
for which any experience is reported.

-" (:~vri~ht 1~9(] N=tlonll Council on Conl~enlzt~oe Inlum~�9,

CARRIER CODE

TITLE

DATE SUBMITTED

Net
(3)

tncurreO Losses

(~)

SHOW AMOUNTS IN DOLLARS ONLY
Page 6
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NATIONAL COUNCIL ON COMPENSATION INSURANCE               Page 2

CALENDAR YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE
CALENDAR YEAR BASIS

CARRIER CODE

SUBMITT_D BY TITLE

T’ELEPHONE NO.

Standard at NCCI
Designated Statistical

Reporting Level
(1)

EARNED PREMIUMS

Stancla~ at Company
Level
(2)

MS 23

’M0 24

NE 26

NH 28 I

NJ 29

, NM 30

NY 31

NC 32 I

’OK 35

OR !
iPA" ~ t

S¢ 39

¸SO

!TN

4O

i.~( 42

I UT 43

!VA 45 !

iWl 48 I

!All Other gg ,

i TOTAL 00 I

--:.:..ii!ii:i: :

DATE SUBMITFED

(3)
Incurred L~sses

(4)

SHOW AMOUNTS IN DOLLARS ONLY

Page 7
D Copyright 1990 National Council on ~mll~tllUOn Insurance.
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TRANSMITTAL LETTER

Part IV
Page 2a:9

Original Prtntin~

I. CALL.: CALENDAR YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE

2. ~UE DATE: March 15 of the following year . .

3. CARRIER NAME 4. CARRIER CODE

5. F!LING AS: Q GROUP ~ INDIVIDUAL COMPANY

6. If riling as a group, list individual carrier names or carrier codes:

SUBMISSION TYPE:

~ Original [] Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN.: FINANCIAL DATA

Voluntary Resubmission

NCCl USE ONLY
Date Received

@
Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8, CALL: CALENDAR YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE

9. DUE DATE: March 15 of the following year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

Page 8
~ Co!~yrlght 1990 NaUonal Council o~ �oml~n~at~on Insurance.



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Policy Year Call For Compensation Experience (Call #3)

DESCRIIrFION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses by Policy Year for each state NCCI produces rate levels. The
Total Incurred Losses are broken down to Paid, Outstanding excluding IBNR, and IBNR
on page 1. Each of these components is further broken down into its indemnity and
medical components and reported along with the Indemnity Claim Count on page 2. In
addition, Indemnity and Medical Outstanding excluding IBNR are separated into case
and bulk reserves on page 3. Each NCCI member carrier is required to submit this
information for each state in which they operate. Some states require all carriers writing
workers compensation policies to submit financial calls.

The Policy Year Call for Compensation Experience is used in conjunction with the
Calendar-Accident Year Call to determine rate adequacy for the states in which the NCCI
produces rate levels.

FILES/DATABASES:

Policy Year Call Production File:

This file serves as the central repository for Policy Year Call data. This file contains all
data received from the carriers as well as corrections applied to this data. Corrections to
the file are made via ACS for data entry of revised reports with electronic transfer of the
data to NCCI for incorporation into the production file.

Policy Year Call SAS Dataset:

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which the NCCI produces rates. The dataset
contains data only for the specified state. This file is created through an extraction from
the Policy Year Call production file. Revised reports which are obtained after this

NAIC Examination of NCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

extraction are entered into the SAS dataset and marked internally as revised records.
When rate levels are completed for the state, these records are printed and sent to ACS
for data entry and incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Policy Year data is validated in a two step process. An initial validation using automated
reports is performed when the data is received from the carrier. A final validation of the
data is performed as one of the steps in producing a state’s rate level to ensure that no
errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during the
initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS dataset
if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation in anticipation of carrier
submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from the
dataset if resolution of the remaining errors is not possible within the framework of the
rate level production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2
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HAIC EXAMINATOfl OF HCCI
FI~ DEFINITION " POLICY YEAR CALL PROOUCTION FILE

AND USE:

POLICY YEAR CALL PROOUCTION FILE

THIS FILE SERVES AS THE CEHTRAL REPOSITORY FOR POLICY YEAR CALL
DATA.

FILE TYPE : SEQUENTIAL

DEVICE TYPE : TAPE

RETENTION : 10 YEARS

(V=VSAM, S-Secluent~lt, P=POS, I,IDNS)

(O=OJsk, T=Tape)

ELEMENT ELEMENT
ELEMENT DESCRIPTION ATTRIBUTE     LENGTH SQURCE

BATCH HUM6ER ALPHA 8 CALCULATED
CARRIER CCOE APLHA 5 POLICY YEAR FINANCIAL CALL
CARRIER NAME APLHA 32 NOT CAPTURED
STATE CCOE APLHA 2 POLICY YEAR FINANCIAL CALL #1
CALL YEAR APLHA 1 POLICY YEAR FIHANCIAL CALL
EVALUATION YEAR ALPHA 2 POLICY YEAR FINANCIAL CALL
STAMDARD PREMIUM AT DSR HUNERIC 11 POLICY YEAR FINANCIAL CALL
HET PRENIUM NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
INDEMNITY CLAIM NUMERIC 11 POLICY YEAR FINANCIAL CALL
INOEMNITY PAID NUMERIC 11 POLICY YEAR FINANCIAL CALL
INOEMNITY OUTSTANOING NL~ERIC 11 POL]CY YEAR FINANCIAL CALL
MEDICAL PAID HUMERIC 11 POLICY YEAR FINANCIAL CALL #1
MEDICAL OUTSTANDING NUMERIC 11 POLICY YEAR FINANCIAL CALL
INCURRED PAID NL~RIC 11 POLICY YEAR FINANCIAL CALL
INCURRED OUTSTANDING NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
IBNR TOTAL NUMERIC 11 POLICY YEAR FINANCIAL CALL
INCURRED TOTAL NUMERIC 11 POLICY YEAR FINANCIAL CALL
INDEMNITY IRMR NUMERIC 11 POLICY YEAR FINANCZAL CALL
NEDICAL IBNR NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
STANOARD COMPANY PREMIUM NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
INDEMNITY CASE HUMERIC 11 POLICY YEAR FINANCIAL CALL #1
INDEMNITY BULK NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
MEDICAL CASE NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
MEDICAL BULK NUMERIC 11 POLICY YEAR FINANCIAL CALL #1
QUESTION A INDICATOR ALPHA 1 POLICY YEAR FINANCIAL CALL
QUESTION B INOICATOR ALPHA 1 POLICY YEAR FINANCIAL CALL #1
QUEST[O~ C INDICATOR ALPHA 1 POLICY YEAR FINANCIAL CALL

Page 15



HAIC EXA~INATON OF NCCI
FILE DEFINITION " POLICY YEAR CALL SAS DATASET

DESCRIPTION AND USE:

POLICY YEAR CALL SAS DATASET CONTAIHS POLICY YEAR INFORMATION
FOR SPECIFIC STATES. THIS FILE IS CREATED THROUGH AN EXTRACTION
FROM THE POLICY YEAR CALL PROOUCTION FILE.

FILE TYPE : PDS, SAS DATA SET

DEVICE TYPE : DISK

RETENTION : 10 YEARS

ELEMENT DESCRIPTION

CARRIER CODE
INCURRED INDEMNITY CLAIM COUNT
COMPANY STANDARD PRENIUN
STANDARD EARNED PREMIUM AT DSR
IBNR
INCURRED LOSSES IHCL. IBNR
INDEMNITY IBNR
INDEMNITY PAID
MEDICAL BULK
NED I CAL CASE

,MEDICAL IBNR
~;MEDICAL PAID
NET PREMILM
OUTSTANDING EXCL. IBNR INDEMNITY BULK
OUTSTAROING EXCL, IBNR INDEMNITY CASE
OUTSTANGING EXCL. IBNR INDEMNITY
OUTSTANDING EXCL. IBNR MEDICAL BULK
CUTSTANOING EXCL. IBNR MEDICAL CASE
OUTSTANDING EXCL. IBNR MEDICAL
OUTSTANDING EXCL. IBNR
PAID
SERIAL NUMBER

ELEMENT
ATTRIBUTE

ALPHA
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NLI4ERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC
NUMERIC

ALPHA

(V-VSAM, SsSequertt~a[, P-PDS, lulOMS)

(D=Oisk, T=Tape)

ELEMENT
LENGTH SOURCE

POLICY YEAR FINANCIAL CALL5
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

10

POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
POLICY YEAR FINANCIAL CALL
CALCULATED
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1st Reprint

Background and Purpose of the Report

The Policy Year Call is due at NCCI on or before March 15
of the year following the most recent Policy Year. As an ex-
ample, the Policy Year Call valued as of 12/31/90 is due at
NCCI on or before March 15, 1991.

This call is one of five standard annual calls for experience
subject to the Performance Evaluation Monetary Incentive Pro-
gram ~,PEMIP).

In the past for each Annual Call Year, the most recent eight
(8) full years of individual policy years had been reported
sel:arately by state. Prior to the eight most recent full years,
the total of all "Pdor to" Policy Years were grouped together.
However, effecth~ with Calls valued as of Dacemper 31, 1987,
this call retained the oldest data year. As an example, the Poll.
cy Year Call valued as of 12/31/87 should be retained in the
1978 and prior to data as well as requesting data for 1987.
This phase-in retention will result in the collection of 15 full
underwriting years of data with calls reported in 1994. The
definition of Policy Year refers to a way of organizing finan-
cial data based upon policy effective date. As an example,
Policy Year 1990 is comprised of all policies with effective
dates initiating in 1990 from 1/1/90 to 12/31/90. Additionally,
all claims developed for these policies are reported back to
the i:~olicy effective year, irrespective of the year the claim
arose,,

Policy Year data matches premiums and losses from an aden-
tiffed collection of policies that provide e very stable base on
which to structure premium level analysis. A.s a result, this
call is given a 50% weight in the ralemaking formula and is
used to test reserve adequacy and reserve level changes.
Changes in the ratemaking formula ate made based upon
these tests to obtain a morn accurate indication of rate level
needed. Results of the Policy Year Call am distributed to-NCCI
Members and Subscribers.

Data collected in the Polio/Year Call includes earned pramS.
um and incurred losses on ¯ state basis. Policy Year Earned
Premiums are separated between Standard at NCCI DSR Lev-
el, Standard at Company Level and Net Earned. Standard at
DSR Level is prior to the effect of any individual company com.
petitive pricing activity and-is, therefore, used for retemak.
ing. Standard at Company Level is used to confirm the
accuracy of the retemaking premium given our records of in-
dividual company deviation filings. Net earned premium is
used to reconcile the company’s annual statement (page 14)
to the information reported on the call. Policy Year incurred
losses, include incurred indemnity claim count and indemni-
ty and medical total for paid losses, outstanding losses ex-
cluding IBNR, cases and bulk ressr~es in the outstanding
losses excluding IBNR and total Incurred losses.

The data reported In this call should exclude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8) hast
been revised to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the large deductible policies,

Filing Requirements

Policy Year Call for Compensation Experience by State
Valued as of December 31 of each year--due March 15
of the following year

In accordance with the approved statistical program, you are
hereby requested to file with NCCI on or before March 15 of
each year, your compensation experience by policy year
valued as of December 31 of the prior year.

This Call is included in PEMIP (Performance Evaluation Mone-
tary Incentive Program) and will be subject to assessments
for late and/or inaccurate reporting. Details of PEMIP are up-
dated annually in January of each year. Since future Com-
pensation Rate Levels will depend upon these figures, it is
essential that this Call be reported on or before the required
due date.
Thle Call �ontinues the phased.in expansion of the Poli-
cy Year Call to ultimately collect lS full underwriting years
of data. This Policy Year Call to be reported In 1990 re-
rains the oldest data year (1978) end Includes the current
year 1989, thus requiring the collection of a total of 11 full
underwriting year/of data to be reported In 1990. This
phased-in retention will continue until 15 full underwrit-
Ing years of data am collected.

Two copies of the reporting form for the required information
are provided in the package of forms sent to carriers in
October of each year. Since a separate form is required for
each state, carders are asked to reproduce these forms with-
in their organizations.

Questions regarding reporting requirements on completion
of the Calls should be directed to Aggregate Ratemaking at
(407) 997-439s.
A. GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on
the reporting form. If this is a group reporting, each
carrier writing compensation must be listed individu-
ally On the reporting form. List only the names or car-
rier co~es of those carders having direct business
during at least one of the policy years for which data
is required in a given state. Carriers are requested to
submit the Policy Year Call on the same basis (i.e.,
group report or individual company report) as the
Calendar.Year Call. This will facilitate reconciliation of
carrier data.
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State

List both the name of the state and the state code num-
ber on each state’s reporting form. Only one state !~r
reporting sheet is allowed.

Accumulated Standard Earned Premium at NCCI
Designated Statistical Reporting Level

As in last year’s Call, you are required to report the
Accumulated Standard Earned Premium for each of
the inclicated policy years. Specifically, for any given
policy year, you are to report the entire Standard
Earned Premium since policy inception through
December 31 for those policies becoming effective
during the policy year being reported.

For each policy year indicated, the Accumulated Stan-
dard Earned Premium at NCCI Designated Statistical
Reporting Level shall be the accumulated earned pre-
mium for that particular policy year resulting from stan-
dard rating procedures after the application of:

1. Experience rating plan adjustments (NOTE: Ex-
cept for Michigan experience, experience rating
plan adjustments must reflect only NCCI-
published modification factors.)°

2. Expense Constants(These am tbe Expense Cone-
tents published by NCCI or an independent
bureau. For Voluntary Business in pure premium
states, Expense Constants at the NCCI DSR lev-
el are 0.)

3, Loss Constants (These are the Loss CoP, st,an=
published by NCCI or an independent bureau. For
Voluntary Business in pure premium states, Loss
Constants at the NCCI DSR level are 0.)

prior tO the application of:but

1. Deviations from NCCl D@algns~l Statistical Re-
porting rates or pure premiums*"

2. Deviations from published NCCI experience rat-
ing plan modification factors (Except Michigan)"

3. Retrospective rating plan adjustments
4. Other individual risk rating plan adjustments’"

(e.g., Schedule Rating)
5. Premium discounts
6. Expense modification Ixogram adjustments
7. Payment of policyholder dividends
8. Premium credits for small deductible coverage

For every policy year Standard Earned Premium at
DSR Level is reported, Standard Earned Premium at
Company Level must be reported as well.

" Carders must report their Standard Earned Premium
at NCCI’s exbertence rating plan level Ior all states ex-
copt Michigan. If carriers use their own experience rat-
ing plan in Michigan, they may report their Standard
Earned Premium at their own exberience rating plan
level.

"" Rates: Arkansas, Georgia, Illinois, Indiana, Rhode
Island, Vermont

Pure Premiums: Connecticut (policies effective 1/1/90
and subsequent), Kentuc~, Louisiana (policies effec-
tive 4~1/89 and subsequent), Mar~. and, Michigan, New
Mexico (policies effective 111/90 and subsequent),
Oregon
Note that premium adiustments resulting from the
plication of individual risk rating plans other than ex-
perience rating must be excluded from I~oth Standard
Earned Premium at Company Level and Standard
Earned Premium at NCCI Designated Statistical Re.
porting Level.

4. Standard Earned Premium at Company Level

The earned premium on all risks after the application
of:

I. Deviations from NCCI Designated Statistical Re-
porting rates or pure premiums"

2. Experience rating plan adjustments (NOTE: Ex-
cept for Michigan experience, exberience rating
plan adjustments must reflect only NCCI-
published modification factors.)"

3, Expense Constants (Carrier charged Expense
Constants)

4. Loss Constants (Carrier charged Loss ConsistS)

but prior to the application of:

1. Deviations from published NCCI exl~rlence rat-
ing plan modification factor~ (except Michigan)"

2. Retrospective rating plan adjustments
3. Other individual dsk rating plan adjustments’"

(s~., Schedule Rating)
4. Premium discounts
5. Expense modification program adJustrnente
6. Payment of policyholder dividends
7. Premium credits for small deductible coverage

For ~v~ry stats Standard Earned Premium at DSR
Level is reported, Standard Earned Premium at
Company L~vel must be reported as well.

Rates: Arkansas, Connecticut, Georgia, Illinois, Indi-
ana, New Mexico, Rhode Island, Vermont
Pure Premiums: Kentucky, Louisiana (policies effec-
tive 4/1/89 and subs~luent), Maryland, Michigan,
Oregon
Carriers must report their Standard Earned Premium
at NCCI’s experience rating plan lev~ for all states ex-
cept Michigan. If carders use their own experience rat-
ing plan in Michigan, they may rel:XXt their Standard
Earned Premium at their own experience rating plan
level
Note that premium adjustments resulting from the al>-
pilcation of individual risk rating plans other than ex-
perience rating must be ~xcluded from both Standard
Earned Premium at Company Level and Standard
Earned Premium at NCCI Designated Statistical Re-
porting Level.
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5, Carriers Writing in Competitive Rating States

For Arkansas, Connecticut, Georgia, Illinois, Indiana,
Kentucky, Louisiana, Maryland, Michigan, New
Mexico, Oregon, Rhode Island, and Vermont, carriers
must enter the Standa:d Earned Premium figures at
NCCI Designated Statistical Reporting Level and at
Company Level in the appropriate columns on the
form. Both columns must be filled in for these state¯.
The Designated Statistical Reporting Levels are often
split during the policy year for these states. Please
reference the enclosed circular titled "Annual Ul~date
on Designated Statistical Reporting Levels."

Carders Writing at Deviations from NCCl Rates in
Administered Pricing States

For State Fund¯ and other carriers writing at devia-
tions from Bureau rate¯ in non-competitive rating
states, the Standard Earned Premiums must be ad-
justed to Bureau rate level and reported in the column
labeled "Standard Earned Premium at NCCI Desig-
nated St¯t. Reporting Level." The Standard Earned
Premium at the carrier rate level must be reported in
the column labeled "Standard Earned Premium at
Company Level:’

Note: For Oklahoma the DSR level for polities ef-
fective between November 1, 1985 and July 1, 1988
Is the March 1, 1985 rates. Companies writing poli-
cies on s "Consent to Rate" basis should report
as if they had sn upward devletion of the March 1,
1985 rates. For further Information, refer to Statisti-
cal Circular 87-17, dated May 1, 1987.

C&,riere that do not deviate from NCCl rates must en~r
their Standard Earned Premium in the column I¯bel~d
"Standard Earned Premium at NCCl Designated Star.
Reporting Level" and must en~r the seine figure in
the column labeled "Standard Earned Premium at
Company Level:’

Also no~ that whim premium ¢mdlte hM been grant-
ed in connection with the Trar~ition Program of pay.
roll limitation rules, both reported Standard Earned
Premium figures shall be reduced by such credits.

7. Accumulated Net Earned Premium

As in last year’¯ Call, you are required to report the
accumulated net earned premium for each of the in-
dicated policy years. Specifically, for any given policy
year you are to report the entire net earned premium
since policy inception through December 31 of each
year for those policies becoming effective during the
policy year being reported.

For each I~olicy year indicated, the accumulated net
earned premium shall be the accumulated actual
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earned premium on all risks prior to the payment of
policyholder dividends: but after application of ar, y
retrospective rating premium adjustment¯, after the ao-
plication of premium discount¯ in accordance with
Manual rules, after the expense modification Orogram.
after any deviations or "write-off¯" from Bureau
rates or pure premiums and after the effects of any
schedule rating premium adjustments.

8. Accumulated Incurred Losses

As in previous Policy Year Calls, you are required to
report accumulated total incurred losses (is., fTom date
of inception through December 31 of each year). The
Call further requires that accumulated total incurred
losses be split into the following ¢omponente: accumu-
latad indemnity losses (separately for paid, Outstand-
ing Excluding IBNR--Case and Bulk, and IBNR) and
accumulated medical losses (separately for paid, Out-
standing Excluding IBNR--Case and Bulk, and IBNR).
The reporting of these components of incurred losses
is mandatory for all carriers. Please note that for line
T only, under Outstanding Excluding IBNR and IBNR,
the calendar year chan~e should be reported rather
then the accumulated total.

The Outstanding Excluding IBNR category is designed
to capture case reserves and bulk reserves. For the
purposes of this Call, the following working definitions
may be used by carriers:

Case Reserves--Those outetending reserves es-
tablished for specific known cases reported in an
aggregate amount to reflect the total case reserve
for the company.

Bulk Reserves--Thole outstanding reserves for
genoml ~ reserve inadequacy, supplemental
case reserves, cases that may reopen, or other
reserves not associated to specific claims.

The goal of this reporting is to clearly isolate case
reserves without impacting the carrier methodology
of reporting IBNR. Carriers should not alter the mix
of data historically allocated to IBNR, ¯inca doing so
would adversely impact the NCCI development of
IBNR data.

For this reason, carders having reported bulk reserves
in IBNR should continue to do so. On the Outstand-
ing Excluding IBNR Page 3 Fleporting Form. these car-
riere stmuld respond "Yes" to the question in Note A.
In additio~, carrier¯ having no bulk reserves should
also re¯pond "Yes" to the question in Note A.
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Those carriers reporting bulk reserves in the O~tstand-
ing Excluding IBNR category should rasl3Ond "No" to
the Question in Note A of the Outstanding Excluding
IBNR Page 3 Reporting Form. These carriers should
have data re!Dotted in both the case reserves and bulk
reserves.

The Case and Bulk Reserve Reporting Form accom-
modates carriers allocating this data on an ACTUAL
I~asis as well as ESTIMATED basis. The reporting form
contains a coding box to indicate the actual versus es-
timated method of allocation.

9. incurred Indemnity Claim Count

The incurred~ndemnity claim count (i.e., the accumu-
lated numbei" of claims for which an indemnity pay-
ment has been made and/or an outstanding reserve
exists) must be reported on a mandatory basis for poli-
cy years 1981 and subsequent. (Those carriers that
are in a position to do so are requested to report the
incurred indemnity claim count for as many policy
years prior to 1981 as poasibis.) The indemnity claim
count should exclude claims that start out with an in-
demnity reserve, but were resolved as medical only
claims or closed without payment. Also, indemnity
claim count should include claims that start out as
medical only I~ut were resolved as indemnity at future
valuations. If indemnity claims are reopened, they
should not be added to the claim count.

10. No Experience

State reports should not be submitted for any state
in which the carrier(s) has (have) never had ex-
perience. In instances where for one or more, but not
all, of the 1978-1989 Policy Years the carder(s) failed
to have ex~rience in a given state, indicate "NO EX-
PERIENCE" across the appropriate Policy Year line(s)
on that state.

11. Questionnaire

The questionnaire on pages 4 and 5 of the reporting
form must be completed. Submit only one question-
naire per submission. A separate questionnaire per
state is no longer required.

12. Complete Submission

A complete call submission per state must include all
three pages (and the Oklahoma Questionnaire as
propriate). Page 3 must be completed for each state
in which the carrier reports experience.

13. Signature Requ|mment

The name of the person responsible for the comple-
tion and accuracy of this Call is only required on the
first state’s reporting form and does not have to be
repeated on each state’s form.

© Copyl~ghl lg+0 Nlllonli C~umll ~ Commtl~m In,,==~�~-

14. States for which the Reporting of Policy Year Ex-
perience is Required

State Code# State Code#
Alabama 01
Alaska 54 Michigan 21
Arizona 02 MississipPi 23
Arkansas 03 Missouri 24
Colorado 05 Montana 25
Connecticut 06 Nebraska 26
Dist. of Columbia 08 New Hampshire 28
Florida 09 New Mexico 30
Georgia 10 North Carolina 32
Hawaii 52 Oklahoma 35
Idaho 11 Oregon 36
Illinois 12 Rhode island 38
Indiana 13 South Carolina 39
Iowa 14 South Dakota 40
Kansas 15 Tennessee 41
KentucW 16 Texas 42
Louisiana 17 Utah 43
Maine 18 Vermont 44
Maryland 19 Virginia 45

Wisconsin 48

l& Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole do.am only. Count fifty cents and over as an
extra dollar, and reject the cants if less than fifty. Please
show negative amounts enclosed within parentheses
so that they may be handled properly in punching and
tabulating operations.

B. SPECIRC INSTRUCTIONS

1. "F" Clmiflcations

Experience of the "F" Classifications for policies
effective January 1, 1974 and therealtsr MUST BE
EXCLUDED.

2. Coal Mine Experience

Underground Coal Mine experience MUST BE EX-
CLUDED in all states except Virginia. In Virginia ALL
Coal Mine experience MUST BE EXCLUDED.

Excess Poll©leo

Experience on excess policies MUST BE EXCLUDED.

4. National Defense Projects

Experience on National Defense Projects written un-
der either the old Comprehensive Rating Plan or the
new National Defense Projects Rating Plan MUST BE
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EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance

No deductions shall be made from premiums and loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
reporting company shall be excluded from the ex-
i~erience. Experience reported should be DIRECT
BUSINESS ONLY.

6. Assigned Rlsk

8o

Experience for assigned risk policies must be IN-
CLUDED. Assigned risk policies must be reported at
the level of approved assigned risk rates.

Experience Incurred Under Occupational Olsem
Act

Experience incurrm:l under any Occupational Disease
Act separate and distinct from the Compensation Act
for the stats shall be combined with the traumatic ex-
perience under the State Compensation Act, and the
total of such combined experience shall be reported.

IBNR

Losses reported by stats should include an appropri-
ate reserve for incurred but not reported cases. The
IBNR reserve must be reported separately for indem-
nity and medical.

Commencing with the Policy Year Call valued as of
December 31, 1986, the Outstanding Excluding IBNR
category has been further refined to capture case
reserves and bulk reserves.

This reporting deady isolates case reserves without
impacting the carrier methodology of reporting IBNR.
Carriers should not altar the mix of data historically
allocated to IBNR, since doing so would adversely ira.
pact the NCCI development of IBNR data.

For this reason, carriers having reported bulk reserves
in IBNR should continue to do so. On the Outstand-
ing Excluding IBNR Page 3 Reporting Form, these cer.
tiers should respond "Yes" to the question in Note A.

Reopened Cases

Include an appropriate loss reserve for reopened
cases.

10. Reserves for Specific Contingencies

Include medical and other loss reserves to meet spe-
cific contingencies.

11. Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

12. Expenses

Exclude all expenses, allocated or unallocated, except
allocated Coverage B loss adjustment expense.

13. Assessments and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in this POlicy Year
Call follow the same instructions that al=pty in report-
ing of experience under NCCI’s Workers Compensa-
tion Unit Statistical Plan Manual. Specifically, when
the compensation law states that, in connection with
a certain type of Inlury, a specified amount shall be
paid into special funds (e.g., a Second Injury Fund),
ar~l that such amounts are in addition to the compen-
sation payable to the injured worker or his dependents,
then the combined total amount shall be reported as
incurred indemnity losses. Examples am: (1) payments
in no-dependent death claims, and (2) a specified per-
centsge of the permanent partial award. However, any
special payments to the states assessed on total pre-
mium writings, total losses paid or incurred, or total
indemnity losses paid or incurred instead of on a per-
claim basis shall not be reported as losses to the rat-
ing bureau. In other words, special funds or assess-
mentl are reported as incurred losses only when the
assessment is levied on certain types of injuries.

A list of specific assessments and other compensa-
tion special funds for each state and the l~roper treat-
ment for including these assessments in this Call is
attached.

14. Small Deductible Programs

In states in which small deductible programs aloply,
losses are to be reported on a gross basis inclusive
of the employer paid loss amount.

15. Taxes and Assessments In Kentucky

Taxes and Assessments on premiums earned in
Kentucky on or after January 1, 1977 MUST BE
EXCLUDED.
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16. Oregon Assessments

Assessments on premiums written or earned in
Oregon on or after July 1, 1982 must be excluded. This
is 10ursuant to the requirements of OAR 436-51-025 and
51.030(2) contained in WCD Administrative Order
8.1982.

17. Oklahoma Statistical Reporting Requirements

To ensure the accurate calculation ot Standard Earned
Premium at NCCI Designated Statistical Reporting
Level, the March 1, 1985 rates must be the DSR for
policies effective between March 1, 1985 and July 1,
1988. For those policies written on a consent-to-rate
basis, premi._u~ developed will have to be a(~justed
downward to attain the March 1, 1985 rate level.

Enclosed is the Oklahoma Questionnaire. The intent
of this questionnaire will be to identity carriers writing
on a consent-to-rate I~asis, and to what extent this
sis was used. Also, questionnaire responses wdl as-
sist us in verifying the inclusion of policyholder refur~ls
and 9rovtde a ratemaking data quatity checX. For fur.
ther information, refer to Statistical Circular 87.17 dated
May 1, 1987.

Please note that the date for reporting this data Is on or
before March 15 of each year. It is urged that every effort
be made to comaly with this re!~orting date, as a delay in
receiving this data will seriously hamper NCCI in its prepara-
tion of rate revisions. Please mail this Call to:
National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487
AI-FENTION: FINANCIAL DATA

Copyright 1990 NaUo~ei ~,ounoli on �ompen~Uon Inoumnoe.
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Page 3

POLICY YEAR CALL FOR COMPENSATION EXPERIENCE
BY STATE VALUED AS OF DECEMBER 31 OF EACH YEAR

CARRIER(S)

STATE NAME

CARRIER C~DE NUMBER

~’r’ATE CODE NUMBER

B.

C.

O.

E.

F.

J.

L.

Q.

Outstanding Excluding iBNR Out~tanding Excluding IBNR
Indemnity, Medical

Policy Year Case Bulk Cm Bulk(lS!,’
0e)

Prior to 1978

1978

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1991

1992

1993

R. Total t~
Current Year

S. Total to
last Year

Cu~nt Calendar
Year Ex~rience
(R-S)

NOTE:
A. Does your company cur-

rently repor’[ all bulk
reserves for inOemn~/and
medical unaer the IBNR
columns on page 2? InCa.
care 1~/placing an "X" in
the api~ropnate space
below.
~No ~Yes

If "No," da~a should be
reporte~ in Columns 15
through 18. If "Yes:’
Columns 15 through 18
should be left blank.

8. If your company currently
reports any bulk reserves
for indemnity and medical
under the outstanding ex-
cluding IBNR columns
page 2 then,
1. Columns 15 + 16 on

this page must equal
Column 11 on page 2,

2. Columns 17 + 18 on
this page must
Column 12 on page 2.

Please ~d~ate ~ the amoum
shown on ~s page are actual
or estimated by ptacing an
"x" in t~e appropriate space

~ Actual ~ Estimated
C. If you have provided esti-

mated amounts, will your
company be able to pro-
vide NCCI with actual
amounts in sul)sequen~

~ No ~ Yes
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CARRIER NAME CARRIER CODE I i i i

1. Does Line R from the Wevtous cell correspond to that relx)rtod on Line S from the current call? 1"; Yes ~] No. If no, please
explain why for every stato.

2. Does Line T agme with the Calendsr Year Call submittod by your company for all stalel? l"l Yes r-I No. Ifno, pleaserecon.
clio ovary stale.

3. If a credit appears in Columns (1) through (5), (7) through (12), or (15) through (18) on Lines ( ) through ( ) most current five
years, please explain why for ovory state.

© c.~w~t ~ a~eo~ ~ m ~ ~ Page 26
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Page

CARRIER NAME CARRIER CODE

4. Does your company have any schedule rating plan in effect? ~ Yes I-] No. If yes, list the states in which you schedule rate.

5. Does your company deviate from NCCI rates? ~ Yes

e. List states in which you deviate.

[] No. If yea,

b. Has the premium in Column (1) been adju/ted to NCCI DSR level in all states?
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POLICY YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE YALUED
AS OF OECEMBER 31 OF EACH YEAR

Oklahoma Questionnaire

CARRIERNAME CARRIERCODEI,,.    l i!!!

Question

Are all Oldahoma policies effectl~ November 1, 1985 and sub-
sequent written on a consent.to-rats basis?

Are any Oklahoma policies effective November 1, 1985 and
subsequent written on a consent-to-rats basis?

If any or all of your Oklahoma policies have been written on ¯
consent.to-ra.ts basis, has the DSR 1.8vei Standard Premium
(Page 1, Column 1, Lines I, J, K, L. M) been correctly edjustsd
back to the level of March 1, 1985 rates?

Responses

Yes No

r-i
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TRANSMITTAL LETTER

1. CALL: POLICY YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

2, DUE DATE: March 15 of the following year

3, CARRIER NAME 4. CARRIER CODE i

5. FILING AS: - GROUP ~ INDIVIDUAL COMPANY

6. If filing as a group, list individual carrier names or carrier codes:

Pa~ IV
Page 3:19

Original Printing

11.

12.

13.

14.

7. SUBMISSION TYPE:

[] Original

8. SUBMISSION CONTEN’I~

[] Full

9. Number of states included

Correction

[] Partial and Not Final

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN.: FINANCIAL DATA

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

CALL: POUCY YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

DUE DATE: March 15 of the following year

DATE RECEIVED AT NCCi BY

MAIL RECEIPT TO: (Indicate specific individual)

Voluntary Resubmission

(-I Partial and Final

10. Number of pages

NCCl USE ONLY
Date Received

Receipt Mailed
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DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Policy Year Call For Assigned Risk Compensation Experience (Call #3A)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium
at NCCI DSR level, Standard Earned Premium at Company level, Net Earned
Premium, and Total Incurred Losses by Policy Year for each state in which NCCI
produces rate levels. The Total Incurred Losses are broken down into Paid,
Outstanding excluding IBNR, and IBNR on page 1. Each of these components is
further broken down into its indemnity and medical components and reported along
with the Indemnity Claim Count on page 2. In addition, Indemnity and Medical
Outstanding excluding IBNR are separated into case and bulk reserves on page 3. Each
NCCI assigned risk servicing carrier is required to submit this information for each
state in which they operate. Some states require all carriers writing workers
compensation policies to submit financial calls.

The Assigned Risk Policy Year Call data is used in conjunction with the Assigned Risk
Calendar-Accident Year Call data to determine assigned risk and/or voluntary business
rate adequacy for the states in which NCCI produces rate levels. Voluntary business is
derived by subtracting the assigned risk data from the statewide data.

NCCI first distributed the Policy Year Assigned Risk Call in 1990. The data is
validated, but not yet used to calculate rates. NCCI requires financial call data to be
submitted for at least three years before it is used to calculate rates.

FILES/DATABASES:

Policy Year Call Assigned Risk Production File:

This file serves as the central repository for Policy Year Call Assigned Risk data. This
file contains all data received from the carriers as well as corrections applied to this
data. Corrections to the f’fle are made via ACS for data entry of revised reports with
electronic transfer of the data to NCCI for incorporation into the production file.

Policy Year Call Assigned Risk SAS Dataset:

NAIC Examination ofNCCI - Section I May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which NCCI produces rates and has
assigned risk business. In some states, frequently those with state funds, there is no
assigned risk business. In this case the state fund serves as the assigned risk insurer.

The dataset contains data only for the specified state. This file is created through an
extraction from the Policy Year Call Assigned Risk production file. Revised reports
which are obtained after this extraction are entered into the SAS dataset and marked
internally as revised records. When rate levels are completed for the state, these
records are printed and sent to ACS for data entry and incorporation into the production
file.

DESCRIPTION OF ERROR HANDLING:

Policy Year Assigned Risk data is validated in a two step process. An initial validation
using automated reports is performed when the data is received from the carrier. A
final validation of the data is performed as one of the steps in producing a state’s rate
level to ensure that no errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during
the initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS
dataset if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation in anticipation of carrier
submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from

NAIC Examination ofNCCI - Section I May 15, 1991 Page 2



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

the dataset if resolution of the remaining errors is not possible within the framework of
the rate level production schedule.

All revised dam is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes
also be submitted.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 3
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CALL FOR EXPERIENCE #3--A

POLICY YEAR CALL FOR ASSIGNED RISK POLICY YEAR CALL
BY STATE

Part IV
Page 3a:1

Original Prlntin~)~..~

Background and Purpose of the Report

The POlio/Year Call for Assigned Risk Compensation Ex-
perience by state is due at NCCI on March 15 of the currant
year for the previous policy year.

This call is one of the annual calls for experience subject to
the Performance Evaluation Monetary Incentive Program
(PEMIP).

The intent of this call is for use in ratemaking to develop as-
signed risk experience separately and also will be used along
with the standard Policy Year Call (Call #3) to develop "volun-
tary business only" experience. Therefore, it is essential that
the methodology for determining the premium and losses
reported in this call be consistent with the procedures used
for reporting the experience on page 14 of the annual state-
ment. The data submitted on this call should also be consis-
tent with the assigned risk experience included in the Polio/
Year Call (Call #3).

Filing Requirements

Polio/ Year Call for Assigned Rlek Compensation Ex-
perience by State Valued as of Oecember 31 of each
year--Due March 15 of the following year

In accordance with the approved statistical program you are
hereby requested to file with NCCI on or before March 15 of
each year your assigned risk compep~ation experience by
policy year valued as of December 31 of the prior year.

This call is included in PEMIP (Performance Evaluation Mone-
tary Incentive Program) and would normally be subject to as-
sessments for late and/or Inaccurate reporting. Details of
PEMIP are updated annually in January of each year and
when released in January 1990, will contain more details per-
taining to the Assigned Risk Only Calla. Since 1990 compen-
sation rate levels will depend upon these ttgums, it is essential
that this call be reported on or before the required due date.

This Call follows the phased-in expansion of the Policy
Year Call to ultimately collect 1S full underwriting years
of data. This Assigned Rlek Policy Year Call to be report-
ed In 1990 retains the oldest data year (19"/8) and Includes
the current year 1989, thus requiring the collection of a
total of 11 full underwriting years of data to be reported
in 1990. This phased-in retention will continue until 15 full
underwriting years of data am collected.

Please note: the eventual Intent of this Call is for use in
retamaking. This Call will be used on its own to develop
Assigned Risk experience and also will be used along with
the standard POlio/Year Call to develop "voluntary busi-
nest only" experience. For this reason, it Is essential that
the premium and losses reported on this Call reconcile
with the Assigned Risk data Included on Page 14 of the
annual statement. The data submitted on this Call should
also be consistent with the Assigned Risk experience
reported on the standard Policy Year Call.

Attached are two copies of the reporting form for the required
information. Since a separate form is required for each state,
carriers are asked to reproduce these forms within their or-
ganizations.

Questions regarding reporting requirements on completion
of the Calls should be directed to Aggregate Ratemaking at
407-997-4395.

A. GENERAL INSTRUCTIONS

1. Group Report                          ~

Carder name and five-digit code must be shown o
the reporting form. If this is a group reporting, each
carrier writing compensation must be listed individu-
ally on the reporting form. List only the names or car-
rier codes of those carriers having direct Assigned
Risk business during at least one of the policy years
for which data is required in a given state. Carriers are
requested to submit the Assigned Risk Policy Year Call
on the same basis 0a., group report or individual com-
pany report) as the Assigned Risk Calendar Year Call.
This will facilitate reconciliation of carrier data.

o

State

List both the name of the ~ and the state code num-
ber on each state’s reporting form. Only one state per
reporting sheet is allowed.

Accumulated Standard Earned Premium at NCCl
Designated Statistical Reporting L~vel

You are asked to report the Accumulated Standard
Earned Premium for each of the indicated policy
years. Specifically. for any given policy year you are
to report the entire Standard Earned Premium since
policy inception through December 31. 1988 for those
policies becoming effective during the policy year be-
ing reported.

For each policy year indicated, the Accumulated Stan-
dard Earned Premium at NCCI Designated Statistic~
Reporting L~vei shall be the accumulated earned prr~
mium for that particular policy year resulting from stan’’-~-~
dard rating procedures after the application of:

Page 4
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1. Assigned Risk rating programs, surcharges etc.
2. ExDerience rating plan adjustments (NOTE: Ex-

cept for Michigan experience, experience rating
plan adjustments must reflect only NCCI-
published modification factors.)"

3. Expense Constants (These are the Expense Cons-
tants published by NCCI or an independent
bureau.)

4. Loss Constants (These are the Loss Constants
published by NCCI or an independent bureau.)

but

1.

prior to the application of:

Deviations from published NCCI experience rat-
ing plan modification factors (except Michigan)"

2. Maine small business premium discount
3. Retrospective rating plan adjustments
4. Premium discounts
5. Expense modification program adjustments
6. Payment of policyholder dividends
7. Premium credits for deductible coverage

Carriers must report their Standard Earned Premium
at NCCl’s experience rating plan level for all states ex-
cept Michigan. If carriers use their own experience rat.
ing plan in Michigan; they may report their Standard
Earned Premium at their own experience rating plan
level.

Standard Earned Premium at Company Level

Not Applicable to Assigned Risk Policy Year Call.

Carders Writing In Competitive Rating States
Not Applicable to Assigned Risk Policy Year Call.

Carders Writing at Deviations horn NCCl Rates In
Admlnistarod Pdcing States

Not Applicable to Assigned Risk Policy Year Call.

7. Accumulated Net Eamed Premium
As in last year’s Policy Year Call, you are required to
report the accumulated net earned premium for each
of the indicated policy yeats. Sl)lNdflcally, for any given
policy year you are to relxXl the entire net earned pre-
mium since policy incel:Xion through O~¢emper 31,
1989 for those policies be©oming effective during the
policy year being reported.

For each policy year indicated, the accumulated net
earned premium shall be the accumulated actual
earned premium on all risk~ prior to the payment of
policyholder dividends; but after al~licetion ot any
retrospective reting premium acl~ustmen~, after the
plication of premium discounts in accordance with
Manual rules, after the expense modification program
and after the effects of any schedule rating premium
adjustments.

Accumulated Incurred Losses

As in previous Policy Year Calla, you are required to
report accumulated total incurred losses (i.e., from (:late

© Cop/right 1990 Netlonsl �oum:li e~ C~mpenaa~len Insurance.

of inception through December 31). The Call further
requires that accumulated total incurred losses be split
into the following components: accumulated Indem-
nity losses (separately for Paid, Outstanding Exclud-
ing IBNR--Case and Bulk, and IBNR) and
accumulated medical losses (separately for Paid, Out-
standing Excluding IBNR--Case and Bulk, and IBNR).
The reporting of these components of incurred loss-
es ia mandatory for all carriers. Please note that for
line T only, under Outstanding Excluding IBNR and
IBNR, the calendar year change should be reported
rather than the accumulated total.

The Outstanding Exduding IBNR category is designed
to capture case reserves and bulk reserves. For the
purposes of this Call, the following working definitions
may be used by carriers:

Case Reserves--Those outstanding reserves se-
tab,shed for specific known cases reported In an
aggmgete amount to reflect the total case reserve
for the company.

Bulk Reserves--Those outstanding reserves for
generel case reserve Inadequacy, supplemental
case reserves, cases that may reopen, or other
reserves not associated to specific claims.

The goal of this reporting is to clearly isolate case
reserves without impacting the carrier methodology
of reporting IBNR. Carriers should not alter the mix
of data historically allocated to IBNR, since doing so
would adversely impact the NCCI development of
IBNR data.

For this reason, carriers who have reported bulk
resets in IBNR should continue to do so. On the Out-
standing Excluding IBNR Page 3 Reporting Form,
these carriers should respond "Yes" to the question
in Note A.

Those carders relxwting bulk msewes in the Outstand-
ing Excluding IBNR category should respond "No" to
the question in Note A of the Outstanding Excluding
IBNR Page 3 Reporting Form. These carders should
have data relx)rted in both the case reserves and bulk
resar~So

The Case and Bulk Reserve Reporting Form accom-
rnodetas carriers allocating this data on an ACTUAL
basis as w~ll as ESTIMATED basis. The reporting form
contains a coding 0ox to indicate the actual versus
timated method of allocation.

9. Incurred Indemnity Claim count

The incurred indemnity claim count (i4., the accumu-
lated number of claims for which an indemnity pay-
ment has been made and/or an outstanding reserve
exists) must be reported on a mandatory basis for polk
cy years 1981 -and subsequent. (Those carriers in a
position to do so are requested to report the incurred

Page
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indemnity claim count for as many policy years prior
to 1981 as possible.) The inOemnity claim count should
exclude claims that start out with an indemnity reserve,
but are resolved as medical only claims or closed
without payment. Also, indemnity claim count should
include claims that start out as medical only but are
resolved as indemnity at future evaluations. If indem-
nity claims are reopened, they should not be added
to the claim counts.

10. No Experience

State-reports should not be submitted for any state
in which the carrier(s) has (have) never had ex-
perience, in instances in which for one or more, but
not all, of the 1978-1989 policy years the carrier(s)
failed to have experienca in a given stats, indicate "NO
EXPERIENCE" across the appropriate Policy Year
line(s) on that state.

11. Questionnaire

The questionnaire on pages 4 and 5 of the reporting
form must be completed. Submit only one question-
naire per submission. A separate questionnaire per
state is no longer required.

12. Complete Submission

A complete call submission per state must include all
three pages (and the Oklahoma Questionnaire as ap-
propriate). Page 3 must be completed for each state
in which the carrier rel:x:)rts experience.

13. Signature Requirement

14.

The name of the person responsible for the comple-
tion and accuracy of this Call is only required on the
first state’s reporting form and does not have to be
repeated on each state’s form.

States for Which the Reporting of Assigned Risk
Policy Year Expodenoe is Required

15. Rounding Procedure and Reporting of Credits
Please report amounts of premiums and losses ~n
whole dollars only. Count fifty cents and over as an
extra dollar, and reject the cents if less than fifty, Please
show negative amounts enclosed within parentheses
so that they may be handled properly in punching and
tabulating operations.

B. SPECIFIC INSTRUCTIONS

1. "F" Classifications

Experience of the "F" Classifications for policies ef.
fective January 1, 1974 and thereafter MUST BE
EXCLUDED.

2. Coal Mine Experience

Underground Coal Mine experience MUST BE EX-
CLUDED in all states except Virginia. In Virginia ALL
Coal Mine experience MUST BE EXCLUDED.

3. Excess Policies
Experience on excess policies MUST BE EXCLUDED.

4. National Defense Projects

Experience on National Defense Projects written un-
der either the old Comprehensive Rating Plan or th~
new National Defense Projects Rating Plan MUST B~J
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance

No deductions shall be made from premiums and
losses for or on account of reinsurance ceded. Premi.
urns and losses arising from reinsurance received by
the reporting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY.

Experience incurred Under Occupational Disease
Act
Experience incurred under any Occupational Disease
Act which is separate and distinct from the Compen-
sation Act for the state shall be ¢ornbinsd with the trau-
matic experience under the State Compensation Act,
and the total of such combined experience shall be
reported.

IBNR
Losses reportsd by state should include an appropri-
ata reserve for incurred but not reported cases. The
IBNR reserve must be reported separately for indem-
nity and medical.

The Outstanding Excluding IBNR category is furthe~,,~
refined to capture case reserves and bulk reserv~ ~j
This reporting cleady isolates case reserves withou~
impacting the carrier methodology of reporting IBNR.

Page 6
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Carriers should not alter the mix of data histo~’ically
allocated to IBNR, since doing so would adversely im-
pact the NCCI development of IBNR data.

For this reason, carriers having reported bulk reserves
in IBNR should continue to do so. On the Outstand-
ing Excluding IBNR Page 3 Reporting Form, these car-
riers should respond "Yes" to the question in Note A.

8. Reopened Cases

Include an appmpriate loss reserve for reopened
cases.

9. Reserves for-Specific Contingencies

Include medical and other loss reserves to meet specif-
ic contingencies.

10. Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

11. Expenses

Exclude all expenses, allocated or unallocated, except
allocated Coverage B loss adjustment expense.

12. Assessments end Special Compensation Funds
The inclusion of assessments and other compensa-
tion special funds as incurred losses in this Policy Year
Call follow the same instructions that apply in report-
ing of experience under NCCI’s Worket~ Compensa-
tion Unit Statistical Plan Manual. Specifically, where
the compensation law states that, in connection with
a certain type of Injury, a specified amount shall be
paid into special funds (e.g., a Second Injury Fund),

and that such amounts are in acldition to the comtoen-
sation payable to the injured wor~er or his dependents,
then the combined total amount shall be reported as
incurred indemnit7 losses. Examples are: (I) payments
in no-dependent death claims, and (2) a sloecified Der-
centage of the bermanent parlial award. However, any
special payments to the states assessed on total pre.
mium writings, total losses I~aid or incurred, Or total
indemnity losses paid or incurred instead of on a per.
claim basis shall not be reported as losses to the rat.
ing bureau. In other words, special funds or assess-
merits are reDorted as incurred losses only when the
assessment is levied on certain types of injuries.

A list of specific ~.ssessments and other compensa-
tion special funds for each state and the proper treat-
ment for including these assessments in this Call is
attached.

13. Claims Deductible Programs

In states in which claim deductible programs apply,
losses are to be reported on a gross basis inclusive
of the employer I~ald loss amount.
Please note thet the date tor reporting this data is
on or before March 15 of each year. It is urged that
every effort be made to comply with this reporting date,
as ¯ delay in receiving this data will seriously hamper
NCCI in its preparation of rate revisions. Please mail
this Call to:
National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487
ATTENTION: FINANCIAL DATA
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Page 3

CARRIER(S)

STATE NAME

CARRIER CODE NUMBER

STATE CODE NUMBER

8.

C,

O.

E.

G.

H.

I.

J,

K.

L.

M.

N.

O.

P.

(3.

Policy Year

Prior to 1978

1978

1979

1980

1981

1982

1983

1984

1985

1986

1987

1988

1989

1990

1991

1992

1993

Outstanding Excluding IBNR
Indemnity

Case Bulk
(15) (16)

Outstanding Excluding IBNR
Medical

Case Bulk
(17)

R. Total to
Current Year

S. Total to
Last Year

T. Current Calendar
Year Experience
(R-S)

NOTE:
A. Does your company cur-

rently report all bulk
reserves for indemnity and
medical under the IBNR
columns on page 2?. Incli-
care by placing an "X" in
the appropriate space
below.
__ No __ Yes

If "No," data should be
reported in Columns 15
through 18. If "Yes,"
Columns 15 through 18
should be left blank.

B. If your company currently
reports any bulk reserves
for indemnity- and medical
under the outstanding ex-
cluding 18NR columns of
page 2 then,
1, Columns 15 + 16 on

this page must equal
Column 11 on page 2.

2. Columns 17 + 18 on
this page must equal
Column 12 on page 2.

Please indicate if the amounts
shown on this page are actual
or estimated by placing an
"x" in the appropriate space
provided below.

~ Actual ~ Estimated
C. If you have provided esti-

mated amounts, will your
company be able to pro-
vide NCCI with actual
amounts in subsequent
reports?

~ No ~ Yes

Page I0
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ASSIGNED RISK POLICY YEAR CALL QUESTIONNAIRE

Page 4

CARRIER NAME CARRIER CODE

1. Does Line R from the 13revious call correspond to that reported on Line S from the current call? ~ Yes
;3~ease ex!3fam why for every state.

No.    !f

N/A

2. Does Line T agree with the previous year’s Assigned Risk Calendar Year Call submitted by your company for all states?
-- Yes    ~ No. If no, please reconcile every state.

3. if a credit appears in Columns (1) through (5), (7) through (12), or (15) through (18) on Lines E through M, please ex!31ain why
fo~" every state.

Page 11
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
ASSIGNED RISK POLICY YEAR CALL QUESTIONNAIRE

Page 5

CARRIER NAME CARRIER CODEI

4. Does your company have any schedule rating plan in effect for Assigned Risk Business? ~ Yes
the states in which you schedule rate.

No.    If yes, ~ist

Page 12
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TRANSMITTAL LETTER

: CALL: POLICY YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

2. DUE DATE: M, arcr~ !5 of the following year

3. CARRIER NAME 4. CARRIER CODEi

5. FILING AS: - GROUP C INDIVIDUAL COMPANY

6. if filing as a grou~3, iist individual carrier names or carrier codes:

7. SUBMISSION TYPE:

C Original

8. SUBMISSION CONTENT:

Z Full

9. Number of states included

;-~ Correction

Partial and Not Final

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION ],NSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN.: FINANCIAL DATA

10.

Voluntary Resubm~ss~on

c~ Partial and Finat

Number of pages

NCCI USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

11. CALL: POLICY YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

12. DUE DATE: March 15 of the following year

13, DATE RECEIVED AT NCCl BY

!4. MAIL RECEIPT TO: (Indicate s!3ecific individual)

Page 13
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DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar-Accident Year Call For Compensation Experience (Call #5)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses by Calendar-Accident Year for each state in which NCCI
produces rate levels. The Total Incurred Losses are broken down to Paid, Outstanding
excluding IBNR, and IBNR on page 1. Each of these components is further broken down
into its indemnity and medical components reported along with the Indemnity Claim
Count on page 2. In addition, Inde.rnnity and Medical Outstanding excluding IBNR are
separated into case and bulk reserves on page 3. Each NCCI member carrier is required
to submit this information for each state in which they operate. Some states require all
carriers writing workers compensation policies to submit financial calls.

The Calendar-Accident Year Call for Compensation Experience is used in conjunction
with the Policy Year Call to deterrnine rate adequacy for the states in which NCCI
produces rate levels.

FILES/DATABASES:

Calendar-Accident Year Call Production File:

This file serves as the central repository for Calendar-Accident Year Call data. This file
contains all data received from the carriers as well as corrections applied to this data.
Corrections to the file are made via ACS data entry of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

Calendar-Accident Year Call SAS Dataset:

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which the NCCI produces rates. The dataset
contains data only for the specified state. This file is created through an extraction from
the Calendar-Accident Year Call production file. Revised reports which are obtained

NAIC Examination ofNCCI- Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

after this extraction are entered into the SAS dataset and marked internally as revised
records. When rate levels are completed for the state, these records are printed and sent
to ACS for data entry and incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Calendar-Accident Year data is validated in a two step process. An initial validation
using automated reports is performed when the data is received from the carrier. A final
validation of the data is performed as one of the steps in producing a state’s rate level to
ensure that no errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during the
initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS dataset
if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation in anticipation of carrier
submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from the
dataset. Data is removed only if resolution of the remaining errors is not possible within
the framework of the rate level production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 2
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flAIC EXAJ4INATON OF NCC!
FILE DEFINITION - CALENDAR-ACCIDENT YEAR PR~:)UCTION FILE

DESCRIPTION AND USE:

CALENDAR-ACCIDENT YEAR CALL PRODUCTION FILE

THIS FILE SERVES AS THE CENTRAL REPOSITORY FQ~ CALENDAR-ACCIDENT
YEAR CALL DATA.

FILE TYPE : SEOUENT[AL

DEVICE TYPE : TAPE

RETENT[ON : 10 YEARS

ELENENT

ELENENT DESCRIPTION ATTRIBUTE

BATCH NUNBER ALPHA

CARRIER CODE APLHA
STATE CODE APLHA
CALL YEAR APLHA

CLAIN COUNT NUNERIC

EXPERIENCE YEAR ALPHA

STANDARD PRENILI~ AT DSR NUNERIC

NET EARNED PRENIUN NUNERIC

INDENNITY PAID LOSSES NUHERIC

INDENNITY LOSS RESERVES NUNERIC

TOTAL PAIO LOSSES NUNERIC

TOTAL PAID LOSS RESERVES Nt.~ERIC

IBNR NUNERIC

TOTAL INCURRED LOSSES NUMERIC

[NDENNITY [BNR NUNERIC

HEDICAL ]BNR NUHERIC

STANDARD CDMPAN¥ PRENILM NUHER[C

INDENNITY EXCL. IBNR CASE NUNERIC

INDEMNITY EXCL. IBNR BULK NUNER%C

NEDICAL EXCL. IBNR CASE NUNER[C

HED[CAL EXCL. IBNR BULK NUNER[C

¯ JEST]ON A ALPHA

OUESTION B ALPHA

OUESTION C ALPHA

(V=VSAN, S=Seque~tiaL, P=POS, I=IDNS)

(O=OiSk, T=Tape)

ELEHENT
LENGTH SOURCE

8 CALCULATED

5 CALENDAR-ACCIDENT CALL
Z CALENDAR-ACCIDENT CALL
1 CALENDAR-ACCIDENT CALL
7 CALENOAR-ACC[DENT CALL

2 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACC[DENT CALL
12 CALENDAR-ACCIDENT CALL
12 CALENDAR-ACCIDENT CALL
12 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

!2 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

12 CALENDAR-ACCIDENT CALL

11 CALENDAR-ACCIDENT CALL

11 CALENDAR-ACCIDENT CALL

11 CALENDAR-ACCIDENT CALL
11 CALENDAR-ACCIDENT CALL

1 CALENDAR-ACC[DENT CALL

1 CALENDAR-ACCIDENT CALL

1 CALENDAR-ACCIDENT CALL

Page 13



NAIC EX.~LMINATON OF NCCI
FILE DEFINITION - CALENDAR ACCIDENT YEAR SAS DATASET

DESCRIPTION AND USE:

CALENDAR-ACCIDENT YEAR SAS OATASET CONTAINS CALENDAR-ACCIDENT YEAR
INFORNATIOM FOR SPECIFIC STATES. THIS FILE IS CREATED THROUGH AN

EXTRACTION FRO~I THE CALENDAR-ACCIDENT YEAR CALL PRI~OUCTION FILE.

FILE TYPE : PDS, SAS DATA SET (V=VSA~4, S=SequentiaL, P=PDS, I=IDNS)

DEVICE TYPE : DISK (O=O~sk, T=Tape)

RETENTION : 10 YEARS

ELENENT ELEMENT

ELENENT DESCRIPTION ATTRIBUTE LENGTH SOURCE

CARRIER COOE ALPHA 5 CALENDAR-ACCIDENT YEAR

YEAR ALPHA 2 CALENDAR-ACCIDENT YEAR

INCURRED INDENNITY CLAIN COUNT NUNERIC 8 CALENDAR-ACCIDENT YEAR

CONPANY STANDARD PREMIUN NUNERIC 8 CALENDAR-ACCIDENT YEAR
STANDARD EARNED PRENIUN AT DSR HUHERIC 8 CALENDAR-ACCIDENT YEAR

IBNR NUNERIC 8 CALENDAR-ACCIDENT YEAR

INCURRED LOSSES INCL. IBNR NUNERIC 8 CALENDAR-ACCIDENT YEAR

INDENNITY IBNR NUNERIC 8 CALENDAR-ACCIDENTYEAR

INOENNITY PAID NUMERIC 8 CALENDAR-ACCIDENTYEAR

MEDICAL BULK NUNERIC 8 CALENDAR-ACCIDENTYEAR

NEDICAL CASE NLI#ERIC 8 CALENDAR-ACCIDENTYEAR

NEDICAL IBNR NUMERIC 8 CALENDAR-ACCIDENTYEAR

MEDICAL PAID NUNERIC 8 CALENDAR-ACCIDENT YEAR

NET PREMIUN NUMERIC 8 CALENDAR-ACCIDENTYEAR

OUTSTANDING EXCL. IBNR INDENNITY BULK NUMERIC 8 CALENDAR-ACCIDENTYEAR

OUTSTANDING EXCL. %BNR INOENMITY CASE NUMERIC 8 CALENDAR-ACCIDENT YEAR

OUTSTANDING EXCL. IBNR INDEMNITY NUMERIC 8 CALENDAR-ACCIDENT YEAR

OUTSTANDING EXCL. IDNR NEDICAL BULK NUMERIC 8 CALENDAR-ACCIDENTYEAR

OUTSTANOING EXCL. IBNR MEDICAL CASE NUNER[C 8 CALENDAR-ACCIDENT YEAR

OUTSTANDING EXCL. IBNR MEDICAL NUMERIC 8 CALENDAR-ACCIDENTYEAR

OUTSTANDING EXCL. %6NR NUNERIC 8 CALENDAR-ACCIDENT YEAR

PAID NUMERIC 8 CALENDAR-ACCIDENT YEAR

SERIAL NUNBER ALPHA 10 CALCULATED

FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL

FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL

FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL
FINANCIAL

CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
CALL
CALL
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, !990

CALL FOR EXPERIENCE #5

CALENDAR/ACCIDENT YEAR CALL

Part IV
Page 5:1

1st Reprint

~3ackground and Purpose of the Report

The Calendar/Accident Year Call is due at NCCI or before Al:)ril
", of the Year following the most recent Calendar/Accident Year
t~eincj collected. As an example, Calendar/Accident ~’~ar ex-
;erience valued as of 12-31-90 is due at NCCl on or before
Apr=l 1, 1991.

This call is one of the five standard annual calls for ex!:~erience
subject to the Performance Evaluation Monetary Incent=ve Pro-
gram

In the past for each annual call year, the most recent eight
(8) years of individual Calendar/Accident Years must be, report-
ed separately by state. Prior to the eight (8) most recert years,
the total of all "prior to" Calendar/Accident Years are grouped
together. However, effective with Calls valued as of Decem-
ber 31, 1987, the Call will retain the oldest data yeal: As an
example, the Calendar Acc=dent Call valued as of 12-31-87
will retain the 1979 and prior to data as well as requesting
data for 1987. This tohased-in retention will result in the col-
lection of 15 full underwriting years of data being reported be-
ginning in 1994. The definition of Calendar/Accident Year
refers to the way the financial data reported on the call is or-
ganized. The term "Calendar" pertains to premium being
re~orted according to s~e¢ific transaction dates. The t~rm "ac-
cident" pertains to losses being reported by the date the loss
occurred. For example, Calendar/Accident Year 1990 includes
;remium transactions occurring in 1990 along with ctaims with
accident days occurring in 1990.

Calendar/Accident Call results have recently been interrelat-
ed ir~to the NCCl Actuanal Ratemaldng Process, replacing the
Calendar Year Call since it is just as responsive yet rnore sta-
ble. This call is currently given a 50% weight in the ratemak-
ing formula and is used similarly to the Policy Year to test
rese,rve adequacy and changes. Calendar/Accident ’~ar data
is al:;o used to examine frequency patterns that assist in ex-
plaining changes in rate level needs. Industry Accident Year
development data is provided to NCCI Members and Sub-
scribers to assist in the oreparation of Rorida Form F (Ex-
cess; Profits Test). Results of the Calendar/Accident Year Call
are distributed to Members and Subscribers via circular each
year.

The data collected in the Calendar/Accident Year Ca~l includes
earned premiums and incurred losses on a state basis. Calen-
dar ’Year Earned Premiums are separated between Standard
At NCCI DSR Level, Standard At Company Level and Net
Earned. Accident Year incurred losses include incurred in-
dem.ni~ claim count and indemnity and medical totals for paid
Iosses, outstanding losses excluding IBNR, case and bulk
reserves in the outstanding losses excluding IBNR and total
incurred losses.

The data rel~orted In this call should exclude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8) has
been revised to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the large deductible policies.

Filing Requirements

Calendar-Accident Year Call for Compensation Experience
by State Valued as of December 31 of each year--Due
April 1 of the following year

In accordance with the approved statistical program you are
hereby requested to file with the National Council on Com-
pensation Insurance on or before April 1 of each year your
calendar-accident year experience by state valued as of De-
cember 31 of the prior year.

This Call is included in PEMIP (Performance Evaluation Mone-
tary Incentive Program) and will be subject to assessments
for late and/or Inaccurate reporting. Details of PEMIP are up-
dated annually in January of each year,

Since current Compensation Rate Levels will depend upon
these figures, it is essential that this Call be reported on or
before the required due date.

This Call continues the phased-in expansion of the
Calendar-Accident Year Call to ultimately collect 15 full un-
denvdtlng years of data. This Calendar-Accident Year Call
to be reported In 1990 retains the oldest data year (1979)
and Includes the current year 1989, thus requiring the col-
lection of a total of 11 full underwriting years of individu-
al data to be reported In 1990. This phased-in retention
will continue until 15 full underwriting years are collected.

This Call �ontinues the methodology of last year’s
Calendar-Accident Year Call in that It only requires the
moot recent five yeers of calendar year premium. Do not
report Columns 1, 2, and 3 as shaded on the form for Lines
A through G. As the older year~ of calendar year premi-
um are not a critical part of the retemaklng process, the
reporting of calendar year premium Is limited to the most
recent five years to simplif!/the reporting process.

To facilitate this reporting requirement, the totals on Lines
Q, R and S for Columns 1, 2, and 3 are no longer required.

There Is no change In the procedure for calculating the
totals for the calendar-accident year losses (Columns 4
through 18).

Two copies of the reporting form are provided in the 10ackage
of forms sent to carriers in October of each year. Since a
separate form is required for each state, carriers are asked
to reproduce these forms within their organizations.

Questions regarding reporting requirements on completion
of the Calls should be directed to Aggregate Ratemaking at
(407) 997-4395.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January I, 1990

A. GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on
each reporting form. If this is a group reporting, each
carrier writing compensation must be listed individu-
ally on the reporting form. Carriers are requested to
submit the Calendar-Accident Year Call on the same
basis (i.e., grout3 report or individual company report)
as the Calendar Year Call. This will facilitate recon-
ciliation of carrier data.

State

List both the name of the state and the state code num-
ber on each state’s reporting form. Only one state per
reporting sheet is allowed.

Calendar Year Standard Earned Premium at NCCI
Designated Statistical Reporting Level

The Standard Earned Premium to be reported is the
Calendar Year Standard Earned Premium as report-
ed on the Calendar Year Call. This Ioremium shall be
the entire earned premium for the state resulting from
standard rating procedures after the application of:

1. Experience rating plan adjustments (NOTE: Ex-
cept for Michigan experience, ex!~erience rating
101an adjustments must reflect only NCCI published
modification factors.)"

2. Expense Constants (These are the Expense Cons-
rants published by NCCI or an independent
bureau. For Voluntary Business in pure premium
states, Expense Constants at the NCCI DSR lev-
el are 0.)

3. Loss Constants (These are the Loss Constants
published by NCCI or an independent bureau. For
Voluntary Business in pure !~remium states, L~ss
Constants at the NCCI DSR level are 0.)

but prior to the ap!~lication of:

1. Deviations from NCCI Designated Statistical Re-
porting rates or pure premiums’*

2. Deviations from !:)ublished NCCI experience rat-
ing plan modification factors (except Michigan)*

3. Retrospective rating plan adjustments
4. Other individual risk rating plan adjustments*’*

(e.g., Schedule Rating)
5. Premium discounts
6. Exl~ense modification program adjustments
7. Payment of policyholder dividends
8. Premium credits for small deductible coverage

Carriers must report their Standard Earned Premium
at NCCI’s experience rating I~lan level for all states ex-
cept Michigan. If carriers use their own experience rat-
ing plan in Michigan, they may report their Standard
Earned Premium at their own experience rating plan
level.
Rates: Arkansas, Georgia, Illinois, Indiana, Rhode Is-
land, Vermont
Pure Premiums: Connecticut (policies effective 111/90
and subsectuent), Kentucky, Louisiana (policies

4o

effective 4,tl/89 and subsequent), Maryland, Michigan,
New Mexico (policies effective 1/1/90 and subsequent),
Oregon
Note that premium adjustments resulting from the
plication of individual risk rating I~lans other than ex-
perience rating must be excluded from both Standard
Earned Premium at Company Level and Standard
Earned Premium at NCCI DSR Level.

Standard Earned Premium At Company Level

The earned premium on all risks after the application
of:

1. Deviations from NCCl Designated Statistical
porting rates or pure premiums."

2. Experience rating !~lan adjustments (NOTE: Ex-
cept for Michigan experience, experience rating
plan adjustments must retlect only NCCI published
modification factors.)’*

3. Expense Constants (Carrier charged Expense
Constants)

4. Loss Constants (Carrier charged Loss Constants)

but prior to the application of:

1. Deviations from published NCCI experience rat-
ing plan modification factors (except Michigan)’*

2. Retrospective rating plan adjustments
3. Other individual risk rating plan adjustments***

(e.g., Schedule Rating)
4. Premium discounts
5. Expense modification program adjustments
6. Payment of policyholder dividends
7. Premium credits for small deductible coverage

For every accident year Standard Earned Premium
at DSR L~vel Is reported, Standard Earned Premi-
um at Company Level must be reported as well.

Rates: Arkansas, Connecticut, Georgia, Illinois, Indi-
ana, New Mexico, Rhode Island, Vermont
Pure Premiums: Kentucky, Louisiana (policies effec-
tive 411189 and subsequent), Maryland, Michigan,
Oregon
Carriers must report their Standard Earned Premium
at NCCI’s expenence rating plan level for all states ex-
cept Michigan. If carders use their own experience rat-
ing plan in Michigan, they may report their.Standard
Earned Premium at their own experience rating plan
level.
Note that premium adjustments resulting from the al>
p{ication of individual risk rating plans other than ex-
perience rating must be excluded from both Standard
Earned Premium at Company Level and Standard
Earned Premium at NCC! Designated Statistical Re-
porting Level.

5. Carriers Writing In Competitive Rating States

For Arkansas, Connecticut, Georgia, Illinois, Indiana.
Kentucky, Louisiana, Maryland, Michigan, New Mexi.
co, Oregon, Rhode Island and Vermont, carriers must
enter the Standard Earned Premium figures at NCCI

© Cowrtgh! 1~90 Nlt~onai Council on C~llemal~on In~um~¢e. Page 16



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Repo=rtlng Guidebook for the Annual Calla for Experience

EffecUve January I,

~)esignated Statistical Reporting Level and at Compa-
ny Level in the appropriate columns on the form.
Please reference the enclosed circular titled "Annual
U~date on Designated Statistical Reporting Levels."

So Carders Writing at Deviations from NCCl Rate= in
Administered Pricing State=

~or State Funds and other carriers writing at ,devia-
tions from Bureau rates in non-combetltive rating
states, the Standard Earned Premiums must be ad-
justed to Bureau rate level and reported in the column
Iabeled "Standard Earned Premium at NCCI Desig-
nated Stat. Reporting Level." The Standard Earned
Premium at the carrier rate level must be repotled In
the column labeled "Standard Earned Premium at
Company Level."

NOTE: For Oklahoma the DSR level for policies ef-
fective between November 1, 1985 and July 1,, 198~
Is the March 1, 1985 rates. Companies writing poli-
cies on a "Consent to Rate" basle should report
as if they had an upward deviation of the March 1,
1985 rates, For furlher Information, refer to Statlstl-
cal Circular 87-17, dated May 1, 1987.

Ca/riers that do not deviat~ from NCCI rates must en~r
their Standard Earned Premium in the column labeled
"Standers Earned Premium at NCCI Designated Star.
Reporting Level" and must enter the same figure in
the column labeled "Standard Earned Premium at
Company Level."

Also note that where ~emium credits have been grant-
ed in connection with the Transition Program of pay-
roll limitation rules, both reported Standard Earned
Premium figures shall be reduced by such credits.

7. Calendar Year Net Earned Premium

Net earned premiums shall be the actual earned
mium on all risks prior to the payment of policyholder
dividends; but after application of any retrospective rat-
ing premium adjustments, after the application of pre-
mium discounts in accordance with Manual Rules,
after the expense modification program, after any
deviations or "wdtHffs" from Bureau rates or
pure premiums, and after the effect of any ached.
ule rating premium adjustments.

8. Accident Year Accumulated Incurred Losses

As in previous Calendar-Accident Year Calls, you are
required to report accumulated total incurred losses
(i.e., from date of accident through December 31, of
the current year) for each of the indicated accident
years. If, for some reason, you are unable to report

lggG
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Original Printing

accumulated paid and outstanding losses for one or
more of the indicated acc~Gent years, no experience
should be rel:x:)rted for that year. (,=or example, if paid
losses have oniy been accumulated by accident year
since January 1, 1990, while the amounts pa=d prior
to this date cannot be separately identified by acci-
dent year, then no experience srtould be reported for
1989 and prior accident years. In this situation, the ac-
cumulated experience of all years prior t~ 1990 should
be rel:x)rted on Line A of the Call.)

Reconciliation of this Call to calendar year data will
be possible if complete accident year data is being
submitted on this year’s Call and had been submit-
ted on last year’s Call. Line S (calendar year figures)
will not reconcile unless losses for all accident years
are included in both the "as-of" totals (Lines Q and
R). If your company does not include directly the losses
for all accident years shown on the Call, making use
of the Policy Year Call will make it possible to report,
on an aggrt)gate basis, the losses for all accident years
prior to those shown individually. Using the Policy Year
Call for the corresponding year, use Line R to obtain
the total for all accident years. Subtracting from this
total the figures for the accident years shown individu-
ally will produce the "all prior accident year losses"
to be included on the Accident Year Call. When this
procedure is followed for this Call and for last year’s
Call, 8 restatement of figures from last year’s Call will
be necessary and the reconciliation will be possible.
Carders are urged to take every step to provide corn-
plate accident year information for as many accident
years as possible. If it is not possible for your compa-
ny to report the last nine accident years individually
and your company uses the al:x)ve procedure to cal-
culate the "prior to" figures, then cross out the
preprinted "prior to" year and write in the appropri-
ate year.

For Line A, a continuing problem exists for any carrier
unable to split its accumulated losses for any year into
the six indemnity and medical components noted
above. Since LJne A is an accumulation of all prior
years’ experience, this line’s components will not add
correctly if even one year cannot be split. On this
year’s Call, Line A contains data for all years prior to
the current year.

A carrier should take either of two steps to resolve this
problem:

Always use this method if you re!:)ort Line A on
the Policy Year Call and Lines B to L on the
Calendar-Accident Year Call with the correct in-
demnity and medical split for all components. Line
R on the Policy Year Call is your total experience
valued as of the previous year. From this, subtract
Lines B to L on the Calendar.Accident Year Call.
The difference should be entered as Line A on the
Calendar-Accident Year Call.

Page 17
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Effective January 1, 1990

b. It you cannot use step 1 above, use either of the
following methods:

Method 2a

Delete those years that cannot be split from your
relx~ed Line A ex!oerience. The remainder will be your
base of experience. For example, if 1976 and earlier
cannot be split, calculate the total experience for only
years 1977 and 1978. Next, add to your base ex-
perience all the changes in indemnity, medical and
total experience during 1990 for all accident years prior
to 1979.

Method 2b

Keep all ot the experience for years prior to 1979 on
Line A and estimate the indemnity and medical com-
ponents that add to your total components for Line A.
For future reports the actual split experience should
be added onto this base of experience.

Case and Bulk Reserve Reporting

This Call further requires that accumulated total in-
curred losses be split into the following components:
accumulated indemnity losses (separately for paid,
Outstanding Excluding IBNR--Case and Bulk, and
IBNR) and accumulated medical losses (separately for
paid, Outstanding Excluding IBNR--Case and Bulk,
and IBNR).

The Outstanding Excluding IBNR category is designed
to capture case reserves and bulk reserves. For the
purposes of the Call, the following working definitions
may be used by carriers:

Cese Reserves--Those outstanding reserves es-
tab,shed for specific known cases reported in an
aggregate amount to reflect the total case reserve
for the company.

Bulk Reserves--Those outstanding reserves for
general case reserve inadequacy, supplemental
case reserves, cases that may reopen, or other
reserves not associated to specific claims.

The goal of this rel~orting is to clearly isolate case
reserves without impacting the carrier methodology
of reporting IBNR. Carriers should not alter the mix
of data historically allocated to IBNR, since doing so
would adversely impact the NCCI development of
IBNR data.

For this reason, carriers reporting bulk reserves in
IBNR should continue to do so. On the Outstanding
Excluding IBNR Page 3 Reporting Form, these carri-
ers should respond "Yes" to the question in Note A.
In addition, carriers having no bulk reserves should
also respond "Yes" to the question in Note A.

10.

Those carriers reOortJng bulk reserves in the Outstand-
ing Excluding IBNR should respond "No" to the ques-
tion in Note A of the Outstanding Excluding IBNR Page
3 Report Form. These carners should I~ave data report-
ed in both the case reserves and bulk reserves.

The Case and Bulk Reserve Reporting Form accom-
modates carriers allocating this data on an ACTUAL
basis as well as ESTIMATED basis. The reporting form
contains a coding box to indicate the actual vs. esti-
mated method of allocation.

9. Incurred Indemnity Claim Count

The incurred indemnity claim count (i.e., the accumu-
lated number of claims for which an indemnity pay-
ment has been made and/or an outstanding reserve
exists) must be reported on a mandatory basis for ac-
r~dent years 1980 and subsequent. (’rhose carriers in
a position to do so are requested to report the incurred
indemnity claim count for as many accident yearn prior
to 1980 as possible.) The indemnity c4aim count should
exclude claims starting out with an indemnity reserve,
but were resolved as medical only claims or closed
without payment. Also, indemnity claim count should
include claims starting out as medical only, but are
resolved as indemnity at future evaluations. If indem-
nity claims are reopened, they should not be added
to the claim counts.

Total Experience

Show the totals of all amounts reported on the line cap-
tioned "Total to current year."

11. No Experience

State reports should not be submitted for any state
in which the carrier(s) has (have) never had ex-
perience. In instances in which one or more, but not
all, of the 1979-1990 Accident Years the carrier(s)
fa~led to have experience in a given state, indicate "NO
EXPERIENCE" across the appropriate Accident Year
line(s) on that state.

12. Signature Requirement

13.

The name of the person responsible for the comple-
tion and accuracy of this Call is only required on the
first state’s reporting form and does not have to be
repeated on eacl~ state’s form.

States for Which the Reporting of Calendar-
Accident Year Experience Is Required:

Code Code
State No. State No.
Alat~ama 01 Colorado 05
Alaska 54 Connecticut 06
Arizona 02 Dist. of Columbia 08
Arkansas 03 Florida 09
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Code Code
State No. State No.

Georgia 10 Nebraska 26
Hawaii 52 New Ham!:~shire 28
Idaho 11 New Mexico 30
]ilino~s !2 North Carolina 32
Indiana 13 OkJahoma 35
Iowa 14 Oregon 36
Kansas 15 Rhode Island 38
Ka ntuck’y 16 South Carolina 39
Louisiana 17 South Dakota 40
Maine 18 Tennessee 41
Maryland 19 Texas 42
Michigan 21 Utah 43
Mississ=DDi 23 Vermont 44
Missouri 24 Virginia 45
Montana 25 Wisconsin 48

14. Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses In
whole dollars only, Count fift~ cents and over as an
extra dollar, and reject the cents if less than filly. Ptease
show negative amounts enclosed within !~arentheses
so that they may be handled property in punching and
tabulating Ol~erations.

15. Questionnaire

The questionnaire must be completed. Submit only
one questionnaire ber submission. A separate ques-
tionnaire per state is no longer required.

16. Complete Submission

A complete call sulomission per state must incl~de all
three !~ages. Page 3 must be completed for each state
in which the carrier reports experience.

B. SPI-’CIFIC INSTRUCTIONS

1. "F" Classifications

Experience of the "F" Classification for policies ef-
fective January I, 1974 and thereafter, MUST BE EX-
CLUDED.

Coal Mine Experience

Underground Coal Mine experience MUST BE EX-
CLUDED in all states except Virginia. In Virginia ALL
Coal Mine experience (surface and underground)
MUST BE EXCLUDED.

3. Excess Policies

Experience on excess policies MUST BE EXCLtJDED.

4. National Defense Projects

Exberience on National Defense Projects written un-
der either the old Comprehensive Rating Plan or the
new National Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance

No deductions shall be made from ~rem=ums an~ :c~.s-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by t~,e
reporting company shall be excluded from the ex-
perience. Exberience reported should be DIRECT
BUSINESS ONLY.

6. Assigned Risk

8.

Exberience for assigned risk policies must ~e
INCLUDED. Assigned risk policies must ~e rel~orte~
at the level of approved assigned risk rates.

Experience Incurred Under Occupational Disease
Act

Exbedence incurred under any Occupational Disease
Act separate and distinct from the Compensation Act
for the state shall be combined with the traumatic ex-
perience under the State Compensation Act, and the
total for such combined experience shall be reported.

IBNR

Losses reported by state should include an a~propri-
ate reserve for incurred but not reported cases. The
IBNR reser~,e must be regx~rted separately for indem-
nity and medical.

Commencing with Calendar-Accident Year Call vaiued
as of Deceml:)er 31, 1986, the Outstanding Excluding
IBNR category has been further refined to capture
case reserves and bulk reserves.

This reloorting isolates case reserves without impact-
ing the carrier methodology of reporting IBNR. Carri-
ers should not alter the mix of data historically
allocated to IBNR, since doing so would adversely
pact the NCCI develo!:)ment of IBNR data.

For this reason, carriers having reported bulk reserves
in IBNR should continue to do so. On the Outstand-
ing Excluding IBNR Page 3 Rel:x)rting Form, these car-
tiers should respond "Yes" to the question in Note A.

9. Reopened Cases

Include an appropriate loss reserve for reopened

10.

11,

12.

Resenres for Specific Contingencies

Include medical and other loss reserves to meet specif-
ic contingencies.

Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

Expenses
Exclude all exbenses, allocated or unallocated, except
allocated Coverage B loss adjustment exl~ense.

© Co~¥rlght 1990 NaUonal Council o~ Compeneal~lo~ Insurance.                                                        Page 19
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13. Assessments and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in this Calendar-
Accident Year Call ~lata follow the same instructions
that apply in reporting of experience under NCCI’s
Workers Compensation Unit Statistical Plan Manual.
Specifically, where the compeneation law states that
in connection with certain types of Injury a specified
amount shall be !~aid into special funds (e.g., a Sec-
ond Injury Fund), and that such amounts are in addi-
tion to the combensation payable to the injured workar
or his dependents, then the combined total amount
shall be reported as incurred indemnity losses. Exam-
pies are: (1) payments in no-dependent death claims,
and (2) a specified percentage of the permanent par-
tial award. However, any special payments to the states
that are assessed on total premium writings, total loss-
es paid or incurred, or total indemnity losses paid or
incurred instead of on a per-claim basis shall not be
rel:xxled as losses to the rating I:~Jraau. In other words,
special funds or assessments are reported as incurred
losses only when the assessment is levied on certain
types of injuries.

A list of specific assessments and other compensa-
tion special funds fo~; each state and the proper treat-
ment for including these assessments in this Call is
attached.

14. Small Deductible Programs

In states in which small deductible pro<jrams
losses are to be reported on a gross basis inclusIve
of the employer paid loss amount.

15. Taxes and Assessments In K~ntucky

Taxes and Assessments on premiums earned in Ken.
tuct<y on or after January 1, 1977 MUST E~E
EXCLUDED.

16. Oregon Assessments

Assessments on premiums written or earned in Ore-
gon on or after July 1, 1982 must be excluded. This
is I~ursuant to the requirements of OAR 436-51-025 and
51-030(2) contained in WCD Administrative Order
8-1982.

Please note that the date for reporting this data is on or
before April 1 of each year. Please mail this Call to:

National Council on Compensation Insurance
750 Part< of Commerce Drive
Boca Raton. Florida 33487

ATI’ENTION: FINANCIAL DATA

© Copyright 1~ National Council o~ Comllle~aUon Insurance. Page 20
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Page 3

NATIONAL COUNCIL ON COMPENSATION INSURANCE
CALENDAR-ACCIDENT YEAR CALL FOR COMPENSATION EXPERIENCE BY STATE VALUED

AS OF DECEMBER 31 OF EACH YEAR

CARRIER(S)

STATE NAME

CARRIER CODE NUMBER

STATE CODE NUMBER

Y~ar

Outstanding Excluding IBNR
Indemnity

Ca=e Bulk

A. Prior to 1979

8, 1979

C. 1980

O. 1981

E. 1982

F. 1983

G. 1984

H, 1985

I. 1986

J. 1987

K. 1988

L. 1989

M. 1990

N. 1991

0, 1992

P. 1993

Q. li~tal to Current
¥~ar

R. ~tal to
Last Year

S. C:urrent Calendar
Year (Q-R)

Outltsnding Excluding IBNR
Medical

Ca=e Bulk
(17)

NOTE:
A, Does your company cur-

rent~y report all bulk
reserves for incemnity and
medical uncler the 18NR
columns on ;}age 2? Indi-
cate by placing an "X" in
the al~propriate space
below.
~ No ~ Yes
if "No," data should be
reported in Columns 15
througl~ l& If "Yes,"
Columns 15 through 18
should be left blank.

B. If your comgany currently
reports any bulk reser~s
for Indemnity and medical
under the outstanding ex-
cluding iBNR columns of
0age 2 then:
1. Columns 15 + 16 on

this page must equal
Column 11 on page 2.

2. Columns 17 + 18 on
th’= page must equal
Column 12 on gage 2.

Please indicate if the amounts
shown on this page are actual
or estimated by placing an
"x" in the appropriate space
provided below.

Actual ~ Estlmate~
If you hav~ provided estt.
mated amounts, will your
company be able to
vide NCCI with actual
amounts in subsequent
reports?

~ No ~ Yes

Page 23
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
CALENDAR-ACCIDENT YEAR CALL QUESTIONNAIRE Page

1. For accumulated accident year losses (columns 4 through 18), does Line Q from the previous call correspond to the Line R
of the current call? ~ Yes [] No. If no, please explain why for every state.

2. For accumul:~tad accident year losses (columns 4 through 18), does Line S agree with the Current Year’s Calendar Year Call
submitted by your company for all states? ~ Yes [] No. If no, please reconcile every state.

3. Does the premium in Columns (1), (2) and (3) of the current year correspond to that reported on the Calendar Year Call?
[] Yes [] No. If no, please reconcile every state.

4. If a credit appears in any of the Columns (4), (5), (7) through (12) or (15) through (18) on Lines D through the current years
line, please explain why for every state.

Page 24
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TRANSMITTAL LETTER

3.

5.

6.

(:ALL: CALENDAR-ACCIDENT YEAR CALL FOR COMPENSATION EXPERIENCE BY
STATE VALUED AS OF DECEMBER 31 OF EACH YEAR.

DUE DATE: Al3ril 15 of the following year.

CARRIER NAME 4. CARRIER CODE ! ...

AS: -- GROUP - INDIVIDUAL COMPANY

If filing as a grou!3, list individual carrier name,,; or carrier codes:

Part IV
Page 5:15

Original Printing

’,SUBMISSION TYPE:

"q Original ~’i Correction

SUBMISSION CONTENT:

r-’[ Full

Number of states included

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE’,

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

Partial and Not Final

[] Voluntary Resubmission

C] Partial and Final

10. Number of pages

NCCl USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. CALL: CALENDAR-ACCIDENT YEAR CALL FOR COMPENSATION EXPERIENCE BY
STATE VALUED AS OF DECEMBER 3! OF EACH YEAR.

9, DUE DATE: April 15 of the following year.

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

Page 25
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DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistict.rl Call Overview Document

STATISTICAL CALL NAME:

Calendar-Accident Year Call For Assigned Risk Compensation Experience (Call #5A)

DESCRIPTION OF CALL:

This call contains dollar amounts fl)r workers compensation Standard Earned Premium at
NCCI DSR level, Net Earned Premium, and Total Incurred Losses by Calendar-
Accident Year for each state in which NCCI produces rate levels. The Total Incurred
Losses are broken down into Paid., Outstanding excluding IBNR, and IBNR on page 1.
Each of these components is further broken down into its indemnity and medical
components and reported along with the Indemnity Claim Count on page 2. In addition,
Indemnity and Medical Outstanding excluding IBNR are separated into case and bulk
reserves on page 3. Each NCCI a~,;signed risk servicing carrier is required to submit this
information in the states in which they operate and for which NCCI produces rate levels.
Some states require all carriers writing workers compensation policies to submit financial
calls.

The Assigned Risk Calendar-Accident Year Call data is used in conjunction with the
Assigned Risk Policy Year Call data to determine assigned risk and/or voluntary business
rate adequacy for the states in which NCCI produces rate levels. Voluntary business is
derived by subtracting the assignexl risk data from the statewide data.

NCCI first distributed the Calenda:r-Accident Year Assigned Risk Call in 1990. The data
is validated, but not yet used to calculate rates. NCCI requires financial call data to be
submitted for at least three years before it is used to calculate rates.

FILES/DATABASES:

Calendar-Accident Year Assigned Risk Call Production File:

This file serves as the central repository for Calendar-Accident Year Assigned Risk Call
data. This file contains all data received from the carriers as well as corrections applied
to this data. Corrections to the file are made via ACS for data entry of revised reports
with electronic transfer of the data to NCCI for incorporation into the production file.

NAIC Examination ofNCCI - Section I May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

Calendar-Accident Year Assigned Risk Call SAS Dataset:

Actuarial analysis and reporting programs are executed using the data in this file.

There is one SAS dataset for each state for which the NCCI produces rates and has
assigned risk business. In some states, frequently those with state funds, there is no
assigned risk business. In these cases the state fund serves as the assigned risk insurer.

The SAS dataset contains data only for the specified state. This file is created through an
extraction from the Calendar-Accident Year Assigned Risk Call production file. Revised
reports which are obtained after this extraction are entered into the SAS dataset and
marked internally as revised records. When rate levels are completed for the state, these
records are printed and sent to ACS for data entry and incorporation into the production
file.

DESCRIPTION OF ERROR HANDLING:

Calendar-Accident Year Assigned Risk data is validated in a two step process. An initial
validation using automated reports is performed when the data is received from the
carder. A final validation of the data is performed as one of the steps in producing a
state’s rate level to ensure that no errors have been overlooked.

Carriers are sent written correspondence letters to resolve any errors identified during the
initial validation. As revised reports are received, they are checked for accuracy. If
correct, the revised reports are sent to ACS for processing or entered into the SAS dataset
if the affected data is already being used for rate level production.

During the final validation, newly discovered and outstanding errors are handled in a
slightly different manner. Carriers are contacted by phone for a response. Revised
reports are submitted by facsimile transmission or some form of overnight delivery.
NCCI may enter corrections based on the phone conversation in anticipation of carrier
submitted revisions.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the time of a state’s rate level production will be removed from the

NAIC Examination ofNCCI - Section I May 15, 1991 Page 2



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

dataset if resolution of the remaining errors is not possible within the framework of the
rate level production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 3
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CALL FOR EXPERIENCE #5--A

ASSIGNED RISK CALENDAR-ACCIDENT YEAR CALL

Background and Purpose of the Report

The Calendar-Accident Year Call for Assigned Risk ComDen-
sation Experience by State is due at NCCl on April 1 of the
current year for assigned risk calendar-accident year ex-
perience for the previous year.

This call is one of the annual calls for experience subject to
the Performance Evaluation Monetary Incentive Program
iPEMIP).

This call follows the phased-in expansion of the Calendar-
Accident Year Call to uitimataly collect 15 full underwriting
years of data. The Assigned Risk Calendar-Accident Year Call,
to be reported in 1990, retains the oldest data year (1979) and
includes the current year 1989. This requires the collection
of 11 full underwriting years of individual data reportable in
1990. This phased-in retention will continue until 15 full un-
derwriting years are collected. However, as this is the flint year
carriers will be required to report this data separately, carri-
ers are asked to re0ort as many prior years (back to 1979)
as possible. Data validity is the key; therefore, only data for
those years which can be collected accurately should be
reported.

The intent of this call is for use in ratemaking to develop as-
signed risk experience and also will be used along with the
standard Calendar-Accident Year Call (Call #5) to develop
"voluntary business only" experience. Therefore, it is essen-
tial that the methodology for determining the premium and
losses reported on this call be consistent with the procedures
used for reporting the experience on page 14 of the annual
statement. The data on this call should also be consistent with
the assigned risk experience included in the standard
Calendar-Accident Year Call (Call #5).

This call also follows the Calendar-Accident Year Call, as it
only requires the most recent five years of calendar year pre-
mium. The reporting of calendar year premium is limited to
the most recent five years to simplif!j reporting of this data.
This inctudes discontinuation of the "totals" on lines Q, R,
and S for columns 1, 2 and 3.

Filing Requirements

Calendar-Accident Year Call for .~signed Risk Compen-
sation Experience by State Valued as of December 31 of
each year--Due April 1 of the following year

In accordance with the approved statistical program you are
hereby requested to file with NCCI on or before April 1 of each
year your Assigned Risk calendar-accident year experience
by state valued as of December 31 of the prior year.

This Call is included in PEMIP (Performance Evaluation Mo~e.
tary Incentive Program) and wouid normaily be sutolect to as.
sessments for /ate and/or inaccurate re~orting. Oetaiis of
PEMIP are updated annually in January of each year and
when released in January 1990, will contain more details per-
taining to the Assigned Risk Only Calls.

Since 1990 Compensation Rate Levels will de0end uDon these
figures, it is essential that this Call be reported on or 3efore
the required due date.

This Call follows the phased-in expansion of the Calendar-
Accident Year Call to ultimately collect 15 full underwrit-
ing years of data. This Assigned Risk Calendar-Accident
Year Call to be reported in 1990 retains the oldest data year
(1979) and includes the current year 1989, thus requiring
the collection of a total of 11 full underwriting years of
individual data to be reported in 1990. This phased-in
retention will continue until 15 full under~Nritlng years are
collected.

Please note: the eventual Intent of this Call Is for use i
ratemaking. This Call will be used on its own to develop
Assigned Risk experience and also will be used along with
the standard Calendar-Accident Year Call to develop
"voluntary business only" experience. For this reason,
it Is essential that the premium and losses reported on
this Call reconcile with the Assigned Risk data included
on Page 14 of the annual statement. The data submitted
on this Call should also be consistent with the Assigned
Risk experience reported on the standard Calendar-
Accident Year Call.

This Call also follows the Calendar.Accident Year Call in
that it only requires the most recent five years of calen-
dar year premium. Do not report Columns 1, 2, and 3 as
shaded on the form for Lines A through G. As the older
years of calendar year premium are not a critical part of
the ratemaking process, the reporting of calendar year
premium is limited to the most recent five years to sim-
pli~ the reporting process.

To facilitate this reporting requirement, the totals on Lines
Q, R and S for Columns 1, 2, and 3 are no longer required.

Two copies of the reporting form are provided in the package
of reporting forms sent to carriers in October of each year.
Since a separate form is required for each state, carriers are
asked to reproduce these forms within their organizations.

Questions regarding reporting requirements on comDtetiL
of the Calls should be directed to Aggregate Ratema~,ing at
407-997.4395.
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GENERAL INSTRUCTIONS

Group Report

Carrier name and five-digit code must be shown on
each reporting form. If this is a group reporting, each
carri~r writing compensation must be listed individu-
ally on the reporting form. Carriers are re~luested to
submit the Calendar.Accident Year Call on the same
basis (i.e., group report or individual company report)
as the Calendar Year Call. This will facilitate recon-
ciliation of carrier data.

State

List b,~th the name of the state and the state code num-
ber on each state’s reporting form. Only one state per
reporting sheet is allowed

Calendar Year Standard Earned Premium at NCCl
Designated Statistical Reporting Level

The Standard Earned Premium to be reported is the
Calendar Year Standard Earned Premium as report-
ed or~ the Calendar Year Call. This premium shall be
the entire earned premium for the state resulting from
standard rating procedures after the application of:

1. Assigned Risk rating programs, surcharges, etc.
2. Experience rating plan adjustments (NOTE: Ex-

cept for Michigan experience, experience rating
plan adjustments must reflect only NCCI published
modification factors.)"

3. Exl~ense Constants (These are the Expense Con-
stants published by the NCCI or an independent
bureau.)

4. Loss Constants (These are the Loss Constants
published by the NCCl or an independent bureau.)

but prior to the application of:

1. Deviations from published NCCI experience rat-
ing plan modification factors (except Michigan)"

2. Retrospective rating plan adjustments
3. Premium discounts
4. E.xbense modification program adjustments
5. Maine small business premium discount
6. Payment of i:x~licyholder dividends
7. Premium credits for deductible coverage

Carriers must report their Standard Earned Premium
at NCCI’s experience rating plan level for all states ex-
cept Michigan. If carriers use their own experience rat.
ing p~lan in Michigan, they may report their Standard
Earm~d Premium at their own experience rating plan
level.

4o Standard Earned Premium at Company I.~vel

Not ApDlicable to Assigned Risk Calendar-Accident
Year Call.

Carriers Writing in Competitive Rating States

Not Apl~licable to Assigned Risk Calendar-Accident
Year Call.

Carriers Writing at Deviations from NCCI Rates in
Administered Pricing States

Not Applicable to Assigned Risk Calendar-Accident
Year Call.

7. Calendar Year Net Earned Premium

Net earned premiums shall be the actual earned pre-
mium on all risks prior to the payment of policyholder
dividends, but after application of any retrosc~ective rat-
ing premium adjustments, after the a~ptication of pre-
mium discounts in accordance with Manual Rules,
after the expense modification program and after the
effect of any schedule rating premium adjustments.

8. Accident Year Accumulated Incurred Losses

As in previous Calendar-Accident Year Calls, you are
required to rel:>ort accumulated total incurred losses
(i .e., from date of accident through December 31, 1989)
for each of the indicated accident years. If, for some
mason, you are unable to report accumulated baid and
outstanding losses for one or more of the indicated
accident years, no experience should be reported for
that year. (For example, if paid losses have only been
accumulated by accident year since January 1, 1980
while the amounts paid prior to this date cannot be
separately identified by accident year, then no ex-
berience should be reported for 1979 and prior acci-
dent years. In this situation, the accumulated
experience of all years pdor to 1980 should be report-
ed on Line A of the Call.)

Reconciliation of this Call to calendar year data will
be possible if complete accident year data is being
submitted on this year’s Call and had been submit-
ted on last year’s Call. Line S (calendar year figures)
will not reconcile unless losses for all accident years
are included in both the "as-or’ totals (Lines Q and
R). If your company does not include direly the losses
for all accident years shown on the Call, making use
of the Policy Year Call will make it possible to report,
on an aggregate basis, the losses for all accident years
prior to those shown individually. Using the Policy Year
Call for the corresponding year, use Line R to obtain
the total for all accident years. Subtracting from this
total the figures for the accident years shown individu-
ally will produce the "all prior accident year losses"
to be included on the Accident Year Call. When this
procedure is followed for this Call and for last year’s
Call, a restatement of figures from last year’s Call will
be necessary end the reconciliation will be possible.
Carders are urged to take every step to provide com-
plete accident year information for as many accident
years as possible. If It Is not Dossible for your com-
pany to rel>ort the last nine accident years individual-
ly and your company uses the above procedure to
calculate the "prior to" figures, then cross out the
preprinted "prior to" year and write in the appropdate
year.

Page 5
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For Line A, a continuing problem exists for any carri-
er that for any year is unable to split its accumulated
Iosses into the six indemnity and medical components
noted above. Since Line A is an accumulation of all
prior years’ experience, this line’s components will not
add correctly if even one year cannot be Sl~tit. On this
year’s Call, Line A contains data for all years prior to
1979.

A carrier should take either of two steps to resolve this
problem:

t) Always use this method if you report Line A on
the Assigned Risk Policy Year Call and Lines B
to S on the Calendar-Accident Year Call with the
correct indemnity and medical split for all com-
ponents. Line R on the Policy Year Call is your to-
tal experience valued as of 12-31-89. From this,
subtract Lines B to K on the Calendar-Accident
Year Call. The difference should be entered as
Line A on the Calendar-Accident Year Call.

2) If you cannot use step 1 above, use either of the
following methods:

Method 2a

Delete those years that cannot be split from your
reported Line A experience. The remainder will be your
base of experience. For example, if 1976 and earlier
cannot be split, calculate the total experience for only
years 1977 and 1978. Next, add to your base ex-
perience all the changes in indemnity, medical and
total expenence during 1989 for all accident years prior
to 1979.

Method 2b

Keep all of the experience for years pdor to 1979 on
Line A and estimate the indemnity and medical com-
ponents that will add to your total components for Line
A. For future reports the actual split experience should
be added onto this base of experience.

Case and Bulk Reserve Reporting

This Call further requires that accumulated total in-
curred losses be split into the following components:
accumulated indemnity losses (separately for Paid,
Outstanding Excluding IBNR--Case and Bulk, and
IBNR) and accumulated medical losses (separately for
Paid, Outstancling Excluding IBNR--Case and Bulk,
and IBNR).

The Outstanding Excluding IBNR category is designed
to capture case reserves and bulk reserves. For the
purposes of the Call, the following working definitions
may be used by carders:

,~ Copy~ght 1990 National Coun©ll o~ Compensation Inlumnce.

10.

11.

Case Reserves--Those outstanding reserves es-
tablished for specific known cases reported in an
aggregate amount to reflect the total case reserve
for the company.

Bulk Reserves--Those outstanding reserves for
general case reserve Inadequacy, supplemental
case reserves, cases that may reopen, or other
reserves not associated to specific claims.

The goal of this reporting is to clearly isolate case
reserve~ without impacting the carrier methodology
of reporting IBNR. Carriers should not alter the mix
of data historically allocated to IBNR, since doing so
would adversely impact the NCCI development of
IBNR data.

For this reason, carriers who have reported bulk
reserves in IBNR should continue to do so. On the Out-
standing Excluding IBNR Page 3 Reporting Form, car-
ders should respond "Yes" to the question in Note A.

Those carders reporting bulk reserves in the Outstand-
ing Excluding IBNR should respond "No" to the ques-
tion in Note A of the Outstanding Excluding IBNR Page
3 Report Form. These carders should have data report-
ed in both the case reserves and bulk reserves.

The Case and Bulk Reserve Reporting Form accom-
modates carriers allocating this data on an ACTUAL
basis as well as ESTIMATED basis. The reporting form
contains a coding box to indicate the actual vs. esti.
mated method of allocation.

9. Incurred Indemnity Claim Count

The incurred indemnity claim count (ia., the accumu-
lated number of claims for which an Indemnity pay-
ment has been made and/or an outstanding reserve
exists) must be reported on a mandatory basis for ac-
cident years 1980 and subseCluent. (Those carriers in
a position to do so are requested to report the incurred
indemnity claim count for as many accident years pdor
to 1980 as poasible.) The Indemnity claim count should
exclude claims starting out with an indemnity reserve,
but are resolved as medical only claims or closed
without payment. Also, indemnity claim count should
include claims that start out as medical only but are
resolved as indemnity at future evaluations. If indem-
nity claims are reopened, they should not be added
to the claim counts.

Total Experience

Show the totals of aJl amounts repor~d on the line cap-
tioned "Total to 12131/89."

No Experience

State reports should not be submitted for any state
in which the carrier(s) has (have) never had ex-
perience. In instances in which for one or more,

Page 6



Part IV
Page 5a:4

~,riginal Printing

NATIONAL COUNCIL ON COMPENSATION INSURANCE
Fleporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

but not all, of the 1979-1989 accident years the carri-
er(s) !!ailed to have experience in a given state, indi-
cate "NO EXPERIENCE" across the appropriate
Accident Year line(s) on that state.

12. Signature Requirement

The name of the person responsible for the comple-
tion and accuracy of this Call is only required on the
first state’s reporting form and does not have to be
repea~ted on each state’s form.

13. States for Which the Reporting of Calendar-
Accident Year Experience is Required:

14. Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole dollar~ only, Count fift~ cents and over as an
extra dollar, and reject the cents if less than fif~/. Please
show negative amounts enclosed within parentheses
so that they may be handled propedy in punching and
tabul ating operations.

15. Questionnaire

The questionnaire must be completed. Submit only
one questionnaire per submission. A separate ques-
tionnaire per state is no longer required.

16. Complete Submission

A cornpleta call submission per stat~ must include all
three pages. Page 3 must be completed for each state
in which the carrier reports experience.

B. SPECIFIC INSTRUCTIONS

1. "F" Clmiflcatlorm
Experience of the "F" Classification for policies ef-
fective January 1, 1974, and thereafler MUST BE EX..
CLUI3ED.

2. Coal Mine Experience

Underground Coal Mine experience MUST BE EX-
CLUDED In all states except Virginia. In Virginia ALL.
Coal Mine experience MUST BE EXCLUDED.

3. Excess Policies

Experience on excess policies MUST BE EXCLUDED.

4. National Defen~ Projects

6o

Experience on National Defense Projects written un-
der either the old Comprehensive Rating Plan or the
new National Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance

No deductions shall be made from premiums and
losses for or on account of reinsurance ceded. Premi-
ums and losses arising from reinsurance received by
the reporting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY,

Experience Incurred Under Occupational Disease
Act
Experience incun’ed under any Occupational Disease
Act separate and distinct from the Compensation Act
for the state shall be combined with the traumatic ex-
perience under the State Compensation Act, and the
total for such combined experience shall be reported.

IBNR
Losses reported by state should include an appropri-
ate reserve for incurred but not reported cases. The
IBNR reserve must be reported separately for indem-
nity and medical.

Commencing with Calendar-Accident Year Call valued
as of December 31, 1986, the Outstanding Excluding
IBNR category has been further refined to capture
case reserves and bulk reserves.

This reporting isolates case reserves without impact-
ing the carrier methodology of reporting IBNR. Carri-
ers should not alter the mix of data historically
allocated to IBNR, since doing so would adversely im-
pact the NCCI development of IBNR data.

For this reason, carriers that have reported bulk
r~serves In IBNR should continue to do so. On the Out-
standing Excluding IBNR Page 3 Reporting Form,
these carriers should respond "Yes" to the question
in Note A.

8. Reopened Cases

Include an appropriate loss reserve for reopened

9. Reserves for Specific Contingencies

Include medical and other loss reserves to meet
specific contingencies.

10. Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above,

© C~l~/dght l~lO Nstional Cour~ll o~ Co~!tlllton Inlumn~.l.
Page 7
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Part
Page 5a:5

Original Prtntin

11. Expenses

Exclude all expenses, allocated or unallocated, except
allocatecl Coverage B loss adjustment expense.

12. Assessments and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in
this Calendar-Accident Year Call data follow the same
instructions that apply in reporting of experience un-
der the National Council Workers Compensation Unit
Statistical Plan Manual. Specifically, where the com-
pensation law states that in connection with certain
types of injury a specified amount shall be paid into
s!0ecial funds (e.g., a Second Injury Fund), and that
such amounts are in addition to the compensation pay-
able to the injured worker or his dependents, then the
combined total amount shall be reported as incurred
indemnity losses. Examples are: (1) payments in no.
dependent death claims, and (2) a specified percent.
age of the permanent partial award. However, any spe-
cial payments to the states that are assessed on total
premium writings, total losses I~aid or incurred, or total
indemnity losses paid or incurred instead of on a
per-claim basis shall not be reported as losses to the

rating bureau. In other words, s~ecial funds or assess-
ments are reported as incurred losses only when the
assessment is levied on certain types of injuries.

A list of s!oecific assessments and other compensa-
tion s!~ecial funds for each state and the !groper treat-
ment for inctuding these assessments in this Call is
attached.

13. Claims Deductible Programs

In states in which claim deductible programs aoply,
losses are to be reported on a gross basis inctus=ve
of the employer paid loss amount.

Please note that the date for reporting this data is on
or before April 1, 1990. Please mail this Call to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

A’I-I’ENTION: FINANCIAL DATA

Page 8
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Part IV
Page 5a:11

Original Printing

NATIONAL COUNCIL ON COMPENSATION INSURANCE

CALENDAR-ACCIDENT YEAR CALl. FOR ASSIGNED RISK COMPENSATION EXPERIENCE
BY STATE VALUED AS OF DECEMBER 31 OF EACH YEAR

Page 3

CARRIER(S)

STATE NAME

CARRIER CODE NUMBER

STATE CODE NUMBER

Year

A. Prior to 1979

B. 1979

C. 1980

i D. 1981

E. 1982

F. 1983

G. 1984

H. 1985

I. 1986

J. 1987

K. 1988

L. 1989

M. 1990

N. 1991

O, 1992

P. 1993

Total to
Current Year

R. Total to
Last Year

S. Current Calendar
Year (Q-R!

Outstanding Excluding IBNR
indemnity

Case Bulk
(is) (is)

Outstanding Excluding IBNR
Medical

Case Bulk
(17) (18)

NOTE:
A. 0oes your company cur-

rently report all bulk
reserves for indemnity and
medical under the tBNR
columns on page 2? Indi-
cate by placing an "X" in
the apOrooriate space
below.
~ No ~ Yes

If "No," data should be
reported in Columns 15
through 18, If "Yes:’
Columns 15 through 18
should be left blank.

B. If your company currently
reports any bulk reser,~s
for indemnity and medical
under the outstanding ex-
cluding IBNR columns of
page 2 then,
1. Columns 15 + 16 on

this page must equal
Column 11 on page 2.

2. Columns 17 + 18 on
this page must equal
Column 12 on page 2.

Please indicate if the amounts
shown on this page are actual
or estirr~ted by placing an
"x" in the appro~ate space
provided below.

__ ~u~-lual __ Estimated
C. If you have provided esti-

mated amounts, will your
company be able to pro-
vide NCCl with actual
amounts in subsequent
reports?

__ No __ Yes

Page 11
Copyright 1990 NaUonal Council o~1 Compentatlon Inlutance.
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Page 5a:13

Original Prlntino

Page 4
NATIONAL COUNCIL ON COMPENSATION INSURANCE

ASSIGNED RISK CALENDAR-ACCIDENT YEAR CALL QUESTIONNAIRE

CARRIER NAME CARRIER CODE

I. Does Line Q from the previous call correspond to the Line R from the current Call? ~ Yes
why for every state.

No. If no, please explain

N/A

2. Does Line S agree with the current year Assigned Risk Calendar Year Call submitted by your company for all states?
~ Yes Q No. If no, please reconcile every state.

3. Does the premium in Column (1) of Line L correspond to that reported in Column (1) of Line S? ~} Yes
please reconcile every state,

[] No. If no,

4. if a credit appears in any of the Columns (4), (5), (7) through (12) or (15) through (18) on Lines D through L, please explain
why for every state.

~ Copyright 1990 National Council o~t Compermit~on Insumnr.e.
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Part IV
Page 5a:15

Original Printing

TRANSMITTAL LETTER

1. CALL: CALENDAR-ACCIDENT YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

2. DUE DATE: April 1 of the following year

3. CARRIER NAME 4. CARRIER CODE

5. FILING AS: ~ GROUP [] INDIVIDUAL COMPANY

6. It’ filing as a group, list individual names or carrier codes:

7. SUBMISSION TYPE:

r~] Original

8. SUBMISSION CONTENT:

!-] Full

9. Number of states included

Correction

[] Partial and Not Final

MAIL CALL AND TRANSMITTAL LETTER TO,:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVEl

BOCA RATON, FL 33487

ATTN.: FINANCIAL DATA

[] Voluntary Resubmission

[] Partial and Final

10. Number of pages

NCCl USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

11. CALL: CALENDAR.ACCIDENT YEAR CALL FOR ASSIGNED RISK COMPENSATION EXPERIENCE BY STATE VALUED
AS OF DECEMBER 31 OF EACH YEAR

12. DUE DATE: April 1 of the following year

13. DATE RECEIVED AT NCCI E~Y

14. MAIL RECEIFT TO: (indicate specific individual)

Page 13
© Col~yrtght 1~0 Na~nal C~ncJl ~n Compema~m mumn¢e.



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Insurance Expense Exhibit (Call #61)

DESCRIPTION OF CALL:

This call contains dollar amounts in thousands for all lines of business for premium,
losses and expenses. Part II, column 16, Part III and Part IV contain the data relating
directly to workers compensation business. NCCI captures only data concerning workers
compensation insurance.

The Insurance Expense Exhibit provides the data to which the Calendar Year Call, "F"
Classification Calendar Year Call and Underground Coal Mine Call are reconciled. The
call is summarized by type of company and also used in various studies on company
expenses.

FILES/DATABASES:

Insurance Expense Exhibit Production File:

This file serves as the central repository for Calendar Year Financial Call data. This file
contains all data received from the carriers as well as corrections applied to this data.
Corrections to the file are made via ACS for data entry of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

The Insurance Expense Exhibit is validated using automated reports when the data is
received from the carrier. The summarized data is then subjected to an additional
validation. In this validation, unusual expenses from Part II and III are investigated to
determine if a cartier has incorrectly reported its expenses.

The call is validated to make sure it is internally consistent and checked against data
from AM Best to verify state premiums and losses reported in Part IV. Carriers are sent
written correspondence to resolve any errors identified during the validation. As revised

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

reports are received, they are checked for accuracy and then if correct are sent to ACS for
processing.

MODIYlCATIONS TO DATA:

Revised reports are processed as they are received. In exU’emely rare cases, carrier data
may be removed due to errors.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are excepted with the stipulation that a written confirmation of the changes
also be submitted.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2
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NAIC EXAHINATON OF NCCl
FILE DEFINITION - INSURANCE EXPENSE EXHIBIT PRCOUCTION FILE

DESCRIPTION ANO USE:

INSURANCE EXPENSE EXHIBIT PROOUCTION FILE

THIS FILE SERVES AS THE CENTRAL REPOSITORY FOR INSURANCE EXPENSE
EXHIBIT OATA.

FILE TYPE : SEQUENTIAL

DEVICE TYPE     : TAPE

RETENTION : 10 YEARS

(V=VSA~, S=Sequentiat, P=POS, I=IDNS)

(D=Oisk, T=Tape)

ELEMENT ELEMENT

ELEMENT DESCRIPTION ATTRIBUTE     LENGTH SOURCE

CALL YEAR ALPHA 2 IEE FINANCIALCALL
CARRIER COOL ALPHA 5 ASSIGNED
NET PREMIUMS WRITTEN NUMERIC 11 IEE FINANCIAL CALL
NET PREMIUMS EARNED NUMERIC 11 IEE FINANCIAL CALL
NET LOSSES INCURRED NUMERIC 11 lEE FINANCIAL CALL
LOSS ADJ. EXPENSES INCURRED NUMERIC 11 IEE FINANCIAL CALL
COIdldISSION & BROKERAGE INCURRED NUMERIC 11 IEE FINANCIAL CALL
OTHER ACQ., FIELD SUP & COLL. EXP INC. NUMERIC 11 IEE FINANCIAL CALL
GENERAL EXPENSES INCURRED NUMERIC 11 [EL FINANCIAL CALL
TAXES, LICENSES, & FEES INCURRED NUMERIC 11 lEE FINANCIAL CALL
TOTAL EXPENSES INCURRED NUMERIC 11 lEE FINANCIAL CALL
NET INVESTMENT GAIN OR LOSS NUMERIC 11 IEE FINANCIAL CALL
DIRECT PREMIUMSWRITTEN NUMERIC 11 IEE FINANCIAL CALL
ADJUSTED DIRECT PREMIUMS WRITTEN NUMERIC 11 IEE FINANCIAL CALL
ADJUSTED OIRECT PREMIUMS EARNED NUMERIC 11 IEE FINANCIAL CALL
ADJUSTED DIRECT LOSSES INCURRED NUMERIC 11 IEE FINANCIAL CALL
ADJUSTED OIRECT LOSS ADJ. EXPENSE INC. NUMERIC 11 IEE FINANCIAL CALL
DIRECT COI4HISSION & BROKERAGE INC. NUMERIC 11 IEE FINANCIAL CALL
ADJ. DIRECT CO~4ISSION & BROKERAGE INC.NUMERIC ~1 IEE FINANCIAL CALL
NET EARNED PREMIUMS gRITTEN -REGULAR NUMERIC 11 lEE FINANCIAL CALL

BUSINESS EXCLUDING WAR PROJECTS
ADJ. FOR PREMILIN DISCOUNTS AND RETRO. NUMERIC 11 IEE FINANCIAL CALL

RATING-REG. BUSINESS EXCL WAR PROJECTS
NET EARNED PREMIUM - STANDARD BASIS     NUMERIC 11 IEE FINANCIAL CALL

REG. BUSINESS EXCLUDING WAR PROJECTS
NET EARNED PREMIUMS -WAR PROJECTS NUMERIC 11 IEE FINANCIAL CALL
NET EARNED PREMIUNS-STD.BASIS/TOT.BUS. NUMERIC 11 IEE FINANCIAL CALL
LOSS ADJUSTMENT EXPENSES NUMERIC 11 IEE FINANCIAL CALL
CO!dHISSION & BROKERAGE NUMERIC 11 [EL FINANCIAL CALL
OTHER ACG., FIELD SUP. AND COLL. EXP. NUMERIC 11 IEE FINANCIAL CALL
GENERAL EXPENSES NUMERIC 11 IEE FINANCIAL CALL
TAXES, L[CENSES, AND FEES NUMERIC 11 IEE FINANCIAL CALL
TOTAL EXPENSES EXCL.FED. AND FOREIGN NUMERIC 11 IEE FINANCIAL CALL

INCOME TAXES
EFFECT OF EXPENSE GRADUATION NUMERIC 11 IEE FINANCIAL CALL
TOTAL OF PART Ill LINES 12 & 13 NUMERIC 11 IEE FINANCIAL CALL
STATE CODE NUMERIC 11 IEE FINANCIAL CALL
EARNED PREMIUM DIRECT BUSINESS NUMERIC 11 [EL FINANCIAL CALL
INCURRED LOSSES DIRECT BUSINESS NUMERIC 11 IEE FINANCIAL CALL

Page 8



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporling Guidebook for the Annual Calls for Experience

EffecUve January 1, 1990

CALL FOR EXPERIENCE #6

INSURANCE EXPENSE EXHIBIT

Part IV
Page 6:1

1st Reprint

Background and Purpose of the Report

The Insurance Expense Exhibit is due at NCCI on or before
April 1 of the year following the most recent calendar year.
As an example, the Insurance Expense Exhibit of 1990 ca,o-
tured c.alendar year 1990 data is due at NCCI on or before
April 1, 1991.

This re,:luirement has been established by the National As.
sociation of Insurance Commissioners (NAIC), and NCCI is
resDor~ible for compiling this Insurance Expense Exhibit (lEE)
financial data.

Data from parts II and III are used in NCCI’s annual review
of expenses to establish the provisions for general expenses
and loss adjustment expenses used in rate filings. Part IV of
the lEE contains direct premiums and losses by state for wor-
kers compensation. This information is used in the reconcili-
ation l~rocess to verify that NCCI’s Policy Year, Calendar Year
and Ca;[endar/Accident Year data is consistent with the Annual
Statement.

The data reported In this call should include expensee~.
related to large deductible policies (deductible amount
over $1100,000 per claim or per accident).

NCCI compiles the individual company lEEs for worker~ com-
pensation and distributes the results in its Annual Statistical
Bulletir= and in a separate booklet.

Filing Requlrementa

Insurance Expense Exhibit for Currant Calendar Year Due
April 1 of the following year

In accordance with the approved statistical program, you are
hereby requested to file with NCCI on or before April 1 of each
year a copy of your Insurance Expense Exhibit for the previ-
oua calendar year. This requirement has been established by
the National Association of Insurance Commissioners.

NCCI Is charged with the responsibility of compiling results
for Workers Compensation Insurance for the NAIC. The ag-
gregate results also are required to obtain the necessary ex-
pense information in order to determine the appropriate
expense allowance to include in manual rates.

In order to facilitate reconciliation of carrier data, we request
that the Insurance Expense Exhibit be submitted on an in.
dividual company basis rather than a carrier group basis.

Questions or request for additional information should be
directed to Aggregate Ratemaking at (407) 997-4395. Please
note that NCCI does not publish the blank forms for the In-
surence Expense Exhibit. The Insurance Expense Exhibit can
be obtained from Brandon Insurance Services at
(615) 256-6291.

Plem note that the due date for reporting this data Is
April 1 of each year. Please mail the Insurance Expense Ex-
hibit to:

National Council on Compensation Insurance
750 Park of Commerce Odve
Boca Raton, Rorida 33487
ATI’ENTION: FINANCIAL DATA

© Copy=right 1~90 Nat~on~ Council on Comlae~aUon Inl~umnce. Page 9



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calla for Experience

Effective January 1, 1990

Part IV
Page 6:3

Original Prlnti,

2.

3.

5.

6.

TRANSMITTAL LETTER

CALL: INSURANCE EXPENSE EXHIBIT ON A CALENDAR YEAR BASIS

DUE DATE: April 1 of the following year

CARRIER NAME

FILING AS: [] GROUP [] INDIVIDUAL COMPANY

4. CARRIER CQDE I

If filing as a group, list individual carrier names or carrier codes:

SUBMISSION TYPE:

[] Original [] Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

[] Voluntary Resubmission

NCCi USE Oh
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. CALL: INSURANCE EXPENSE EXHIBIT ON A CALENDAR YEAR BASIS

9, DUE DATE: April 1 of the following year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

Page 10
~) Cot~yf~ht 1990 Na~J~rlai Coun~X ~t Compeae~k~n Insurance.



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistic¢~l Call Overview Document

STATISTICAL CALL NAME:

Call For Premium By Size Of Policy (Call #7)

DESCRIPTION OF CALL:

This call contains dollar amounts for countrywide workers compensation Standard
Earned Premium at Company level broken down into five policy size ranges ($1 - 999),
($1,000 - 4,999), ($5,000 - 99,999), ($100,000 - 499,999), and ($500,000 and over)
along with the number of policies in each range for the specified calendar year. Each
NCCI member carrier is required to submit this information for the business they write.
Some states require all carriers writing workers compensation policies to submit financial
calls.

The Call For Premium by Size of Policy is used to determine premium discount and
expense constant offsets.

FILES/DATABASES:

Call for Premium by Size of Policy Production File:

This file serves as the central repository for Premium by Size of Policy data. This file
contains all data received from the carriers as well as corrections applied to this data.
Corrections to the file are made via ACS keypunching of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Premium by Size of Policy data is validated using automated reports. Carriers are sent
written correspondence to resolve any errors identified during the initial validation. As
revised reports are received, they are checked for accuracy and then if correct are sent to
ACS for data entry.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which
remain unresolved at the end of the validation process are removed from the dataset.
Due t~ ~he relative simplicity of the call, this happens only in rare instances.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Report~ing Guidebook for the Annual Calls for Experience

Effective January 1, 1990

CALL FOR EXPERIENCE #7

PREMIUM BY SIZE OF POLICY

Part IV
Page 7:1

1st Reprint

Background and Purpose of the Report

The Premium by Size of Policy Call is due at the National
Council on or t3efore April 1 of the year following the most
recent calendar year. As an example, the 1990 Premium by
Size Policy Call data is due at NCCl on or before April 1, 1,991.

The intent of this call is to establish a premium schedule ac-
cording to Standard Earned Premium for one year period. The
most recent call requested that this period be 711/86 through
6130/87. Policies effective within this Defied must be sorted
accordi=xj to premium size, along with the total number of poli-
cies and Standard Earned Premium at NCCl DSR.

The distribution of premium by size of policy obtained from
this call is used to determine average premium discounts by
state in NCCI’s annual review of expenses. This is nece.,ksary
to produce a more accurate indication for general expense
needs than is possible from a premium distribution based on
Workers Compensation Statistical Plan data.

The data reported In this call should exclude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8])hast
been revised to add lines to reconcile premium and Iotas
to Page 14 of the Annual Statement due to the exclusion
of the large deductible policies.

Filing Requiremen~

Call for Premium by Size of Policy--Due April 1 of each
year

In accordance with the approved statistical I~rogram, you are
hereby requested to file with the National Council on or
fore Al~,dl 1. of each year your count,/wide distxibution of direct
standard earned premium by size of policy.

Attached are two copies of the reporting form for the required
information. One is to be filed with the National Council and
the other is for your records.

Questions regarding reporting requirements on completion
of the calls should be directed to Aggregate Ratemaking at
(,$07) 997=4395.

Instructione

Establish a premium schedule according to standard earned
premium per risk as indicated on the reporting form, Premi-
um and risk counts for the various intervals should reflect fi-
nal audited premium. The actual distribution should reflect

latest available audited or estimated audited premiums for
policies ~ssued over the one-year penod ending June 30, 1989.
If necessary, policies issued over the one-year period end-
Ing December 31, 1988 may otherwise be reported; if this peri-
od is used, please indicate such on the reporting form. OO
NOT REPORT ANY EXPERIENCE FOR POLICIES ISSUED
PRIOR TO JANUARY 1, OF THE PREVIOUS YEAR UNDER
ANY CIRCUMSTANCES.

The standard earned premium at Company Level reported
shall be the countrywide earned premiums resulting from
standard rating procedures; prior to payment of policyholder
dividends, prior to the application of premium discounts, pri-
or to the expens~ modification program when applicable, prior
to any retrospective rating premium adjustments, and prior
to ar~y schedule rating premium adjustments. Only direct stan-
dard earned premium, prior to reinsurance, shall be report-
ed. Report all amounts in whole dollat~ only. It is only
necessary to include the same states that are reported for
the Policy Year and Calendar-Accident Year Calls.

This report should INCLUDE the experience of all classifica-
tions written on a direct basis (’F" Class, Coal Mine, In~us-
trial Classes, Assigned Risk).

EXCLUDE risk counts and premiums associated with three-
year fixed rate policies. EXCLUDE policies canceled fiat (can-
celed on the effective date).

EXCLUDE risk counts and premiums under policies issued
in coniunctton with Homeowners and Comprehensive Per.
serial Uability policies covedng domestics (such as in Califor-
nia end New Hampshire).

This is the first year Type of Insurer is required on the Ceil
for Premium by Size of Policy.

Please note that the date for reporting this data Is April 1
of each year. P1ease mail this Call to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Retort, Rodda 33487

ATTENTION: FINANCIAL DATA



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

Part IV
Page 7:3

Original Prlntlr

CAnnIER(S)"

SUBMITTED BY

TELEPHONE NUMBER

NATIONAL COUNCIL ON COMPENSATION INSURANCE

CALL FOR PREMIUM BY SIZE OF POLICY

CARRIER CODE

TITLE

DATE SUBMITTED

POLICY STANDARD
EARNED PREMIUM AT

COMPANY LEVEL

$1-999

$1,000-4,999

$5,000-99,999

$100,000-499,999

$500,000 AND OVER

NUMBER OF POLICIES

TOTAL

COUNTRYWIDE
STANDARD

EARNED PREMIUM AT
COMPANY LEVEL

POLICY PERIOD (Please Check)

~ 1/1-12/31

~ 7/1-6/30

Please submit complete audited premium for policy period 7/1 to 6/30 if possible. If not possible, report data for the earlier period.

Type of Insurer

Indicate whether the company(ies) is (are) primarily (check one only)

i, Participating Stock Company ( )

ii. Non-Participating Stock Company ( )

iii. Mutual Coml:)any ( )

iv, Reciprocal Exchange ( )

v. Other (please explain) ( )

" If this is a group repot1, list all carrier names or carrier codes for which any experience is rel:)orted,

Copyright 1990 Nitionl| Council on CompensaUon Insurance.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reportlng Guldebool( for the Annual Calla for Experience

Effective January 1, 1990

Pert IV
Page 7:5

Original Printing

TRANSMITTAL LETTER

1, CALL: FOR PREMIUM BY SIZE OF POLICY

2. OUE DATE: April 1 of each year

3. C, ARRIER NAME

5. FILING AS: ~ GROUP [] INDIVIDUAL COMPANY

6.

4. CARRIER CODE L

filing as a group, list individual carrier names or c~rier codes:

SUBMISSION TYPE:

[-] Original r- Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

[] Voluntary Resubmission

NCCI USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. (.TALL: FOR PREMIUM BY SIZE OF POLICY

9. DUE DATE: April 1 of each year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

© Cofl~f~ht 1990 National Council ~ C~mpettsation Insurm~.
Page 5



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar Year Reconciliation Report (Call #8)

DESCRIPTION OF CALL:

This call contains dollar amounts fl~r workers compensation Net Direct Earned Premium
and Direct Incurred Losses by state for the specified calendar year. Each NCCI member
carrier is required to submit this information for each state in which they operate and
NCCI produces rate levels. Some states require all carriers writing workers
compensation policies to submit financial calls.

The Calendar Year Reconciliation Report is used to reconcile workers compensation
experience data reported in the Calendar Year Call, "F" Classification Calendar Year
Call, and the Underground Coal Mine Call to the carrier’s annual statement.

FILES/DATABASES:

Calendar Year Reconciliation Report Production File:

This file serves as the central repository for Calendar Year Reconciliation Report data.
This file contains all data received :from the carriers as well as corrections applied to this
data. Corrections to the file are made via ACS for data entry of revised reports with
electronic transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

The Calendar Year Reconciliation data is validated using automated reports when the
data is received from the carrier. The primary goal of this validation is to ensure the data
reported to NCCI ties back to the individual carrier’s annual statement. Particular
attention is paid to the amounts re, ported in Line 10 as well as the explanation line to
determine whether a company’s data is suitable for ratemaking. The aggregate total by
state for all carriers is reconciled to statewide figures provided by AM Best. This is to
verify NCCI’s database includes all significant data in each state where NCCI produces
rate levels.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

Carriers are sent written correspondence to resolve any errors identified during the
validation. As revised reports are received, they are checked for accuracy and then if
correct are sent to ACS for processing.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing unresolved
errors at the time of a state’s rate level production will be removed from the dataset if
remaining errors cannot be resolved within the rate level production schedule.
Unresolved errors require removal of a carrier’s Policy Year and Calendar-Accident Year
data from rate level calculations if they are of sufficient magnitude.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 2
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NAIC EXAJ41NATON OF NCCI
FILE DEFINITION - CALENDAR YEAR RECONCILIATION REPORT

DESCRIPTION ANO USE:

CALENDAR YEAR RECONCILIATION REPORT PROOUCTION FILE.

THIS FILE SERVES AS THE CENTRAL REPOSITORY FOR CALENDAR
YEAR RECONCILIATION REPORT FINANCIAL CALL DATA, THIS

FILE CONTAINS ALL DATA RECEIVED FRON THE CARRIERS AS ~/ELL

AS CORRECTIONS APPLIED TO THIS DATA.

FILE TYPE : SEQUENTIAL

DEVICE TYPE : TAPE

RETENTION : 10 YEARS

ELENENT DESCRIPTION

CALL YEAR
SERIAL NUNBER
STATE COOE
CARRIER COOE
NET DIRECT EARNED PRENIUN

(10 OCCURENCES)
DIRECT INCURRED LOSSES

(10 OCCURENCES)

ELENENT
ATTRIBUTE

ALPHA
ALPHA

NUNERIC
ALPHA

NUNERIC

NUNERIC

(V=VSAN, S=SequentiaL, P=PDS, I=IDNS)

(D=Oisk, T=Tape)

ELEMENT
LENGTH SOURCE

2
7
2
5

lo

lO

CALENDAR YEAR RECONCILIATIONCALL
CALCULATED
CALENDAR YEAR RECONCILIATIONCALL
CALENDAR YEAR RECONCILIATIONCALL
CALENOAR YEAR RECONCILIATIONCALL

CALENDAR YEAR RECONCILIATIONCALL
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

Part IV
Page 8:1

1st Re!~rlnt

CALL, FOR EXPERIENCE #8

RECONCILIATION REPORT

Back£:round and Purpose of the Report

The Reconcdiation Report is due at NCCI on or before April 15
of the year following the most recent Calendar Year. As an
example, the Reconciliation Call of 1990 captured Calendar
’;ear 1990 data. for submission to NCCI on or before
A0rit 15. 1991.

This Report is one of five standard annual calls for experience
subject to the Performance EvaluaOon Monetary Incentiv~ Pro-
gram ~,PEMIP).

For each Annual Call Year, the most recent Calenda,r Year
data rnust be reported on a state basis. Calendar Year Trans.
actions are those occurring during a particular yea~; with
Calendar Year 1990 being all those transactions occurring
from 1/1/90 through 12/31/90. As a result, Calendar Yea, r data
will include policy activity, both premium and claim, originat-
ing from prior policy years.

The in~ent of the Reconciliation Report, as the name susgests,
is to reconcile data reporled on various NCCI requested Calls.
Carriers are required to reconcile the Calendar Year Call, "F"
Class Calendar Year Call, Coal Mine Calls, National Defense
Projects and Excess Policy Data with the Insurance Expense
Exhibit (Part IV). If reconciliation to the Insurance Expense
Exhibit is not achieved, carriers are required to explain any
differe rices.

Data oollected in the Reconciliation Report includes I:xoth Net
Earned Premium and Incurred Losses on a direct basi~s with
regards to reinsurance.

Filing Requirements

Calendar Year Reconciliation Report by State of the Cur-
rent Calendar Year Calls to the Current Insurance Expense
Exhitlt--due April 15, of the following year

In accordance with the approved statistical program, you are
hereby requested to file with NCCI on or before April 15 of
each ’tear a reconciliation, by state, of data reported on the
variou;s Calendar Year Calls to the previous year’s Insurance
Expense Exhibit.

This Call is included in PEMIP (Performance EvaJuation Mone-
tary Incentive Program) and will be subject to assessments
for late and/or inaccurate reporting. Details of PEMIP are up-
~ated annually in January or each year.

Two reporting forms for the required reconciliation informa-
tion are provided in the package of forms sent to carriers in
October of each year. Since a separate form is required for
each ,state, carriers are asked to reproduce these forms with.
in their organization.

AI÷3 included will be two copies of the form for rel3orting In-
curred But Not Reported (IBNR) questionnaire information.
One copy is to ioe filed with NCCI and the other copy =s for
your records.

Questions regarding reporting requirements on com01etion
of the Calls should be directed to Aggregate RatemaKing at
(407) 997-4395.

Reconciliation Instructions

This Call must reconcile data reported in Part IV of the Insur-
ance Expense Exhibit with the data reported to the National
Council in the following Calls: Calendar Year Call, "F" Clas.
sification Calendar Year Call and Underground Coal Mine
Call. Additionally, calendar year experience for National
Defense Projects and Excess Policies must be separately
reported as reconciliation items since this experience is ,~ot
included in any Call reported to NCCI. If these reconciliation
items and the data reported on the above Calls do not eaual
that reported in Part IV of the Insurance Expense Exhibit, a
detailed explanation for the difference is requested.

Note that since the experience from large deductible
policies (over $100,000 per claim or accident) Is being ex-
cluded from the Calendar Year Call an extra line is need-
ed on the Reconciliation Report In order to reconcile to
Pert IV of the Insurance Expense Exhibit. Line (6) asks
for the data on a net basis (I.e., the claim amount above
the deductible) and Is used to reconcile to the Insurance
Expense Exhibit. Note that large deductible business is
being written by a small minority of companies and that
for most companies these lines should be left blank.

In order to facilitate reconciliation, the Insurance Expense
Exhibit, Calendar Year Calls, and Reconciliation reports
should be submitted on the same basis (group or Individu.
al company reports).

It is re¢luired to report this call for the same states that the
Policy Year and Calendar.Accident Year calls have been sub-
mitted.

Amounts to be reported for earned premiums and incurred
losses are to be on a direct basis with respect to reinsurance.
Amounts reported must be in whole dollars. Please note that
since amounts reported on the Insurance Expense Exhibit
are in thousands, you are required to enter the low order zeros
on Line (8) of the reporting form.

Additionally, please calculate the difference on Line (10)
exactly as indicated (Line 9 -Line 8). Indicate negative
amounts In parentheses.

Page 7
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

IBNR Questionnaire Instructions

The c~uestions on this form are designed to provide further
information as to the breakdown of total outstanding losses
between the two components "Outstanding Excluding IBNR"
and "IE~NFI" as reDorted on the Calls for Policy Year and
Calendar-Accident Year, evaluated as of December 31.

Listed on the attached forms are several types of reserves,
some of which your company may utilize as a portion of its
total outstanding losses. For each type of reserve that your
company carriers, please specify whether that reserve is
reported in the category "Outstanding Excluding IBNR" or
in the category "IBNR", or some portion of both. In the latter
case, please estimate the portion of that type of reserve which
is reported in the "IBNR" category. If your company had no
reserves for one or more of the types of reserves listed, please
marl( "X" in the appropriate category of response in most
instances.

Additional IBNR Reporting Notes

"None" place an "X" in this column only when
you have no portion of your total outstand-
ing losses attributable to this type of loss
reserve.

"Outstanding
Excl. IBNR" place an "X" in this column for a partic-

ular type of loss reserve only when the en-
tire loss reserve of this type is reported
as "Outstanding Excluding IBNR," i.e., is
included in the totals reported in Columns
11 and 12 of the Policy Year Call form.

"IBNR"

"E]oth"

"% in IBNR"

place an "X" in this c~lumn for a partic.
ular type of loss reserve only when tl’~e en-
tire loss reserve of this type =s rel:~rted
as "IBNFI," i.e., is included in the totals
re!~rted in Columns 13 and 14 of the
Policy Year Call form.

place an "X" in this column for a partic-
ular type of loss reserve when some por.
tion of that type of reserve is included in
"Outstanding Excluding IBNR" and some
portion is included in "IBNR."

when "Both" is marked for a particular
type of reserve, place in this column your
best estimate of the approximate propor-
tion of the reserves of the type that are
rel:~orted as IBNR on the Call form.

Please note that the date for reporting both the Recon-
ciliation and IBNR questionnaire data Is on or before
April 15 of each year.

Please mail this Call to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

AI-I’ENTION: FINANCIAL DATA

@ Colwrlght 1990 National Councl~ ~t Coenl~l~tlon Inlurlltge.                                                             Page 8
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1st Reprint

NATIONAL COUNCIL ON COMPENSATION INSURANCE

CALENDAR YEAR RECONCILIATION
REPORT

CARIqlER NAME"

SUBMIT’TED BY

TELEPHONE NO.

STATE

CARRIER CODE

TITLE

DATE SUBMITTED

STATE CODE

This is to certify the reconciliation of the current Calendar Year Data reported to NCCI and the data reported on the Insurance
Expense Exhibit--Part IV,

Direct
Net Direct Incurred

Earned Premium Losses

I. Data Reported to National Council

(1) Calendar Year Call--Excluding Large
Deductible Policies (Industrial Classes)

(2) "F" Classification Calendar Year Call

{3) Underground Coal Mine

(4) Subtotal (1) + (2) + (3)

II. Reconciliation Items

(15) National Defense Projects Experience

t16) Large Deductible PolicieswNet Basis

I,’D Excess Policies

1’,8) Total (4) + (5) + (6) + (7)

II1. 1Insurance Expense Exhibit

{9) Part IV~Column 2, Column 3

iV. Difference--explain below’"

(10) Calculate as indicated (9) - (8)

Reason for differences:

* If this is a group re!:>ort, lisl all carrier names or carrier codes for which any experience is reported.
°* An explanation is not necessary if the difference ie between ($1,000) and $I,000.

© C0~oyrtght 19~0 National Coun¢t~ o~ P-.oml=~ation Inlum~ce.                                                     Page 9
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Original PrlntinF

NATIONAL COUNCIL ON COMPENSATION INSURANCE

IBNR QUESTIONNAIRE
EVALUATED AS OF DECEMBER 31 OF EACH YEAR

CARRIER CARRIER CODE

SUBMITTED BY TITLE

TELEPHONE NO. DATE SUBMITTED

For each of the following types of reserves place an X in the column which indicates where the reserves were reported.

Type of Reserve

1. Reserves associated with specific
open claims

2. Additional bulk reserves for known
open claims

3. Reserves for closed claims that may
reopen

4. Reserves for anticipated claims not
yet reported

5. Reserves for claims reported to
company but not yet in reserve system

6. Additional statutor~ reserves required by
regulators

7. Other (specify)

(1) (2) (3) (4)
Outl~ndlng

None (Ex. IBNR) IBNR Both

xxx

XXX

xxx

xxx

xxx

(s)
% in
IBNR

8. Was the same definition of IBNR used in all states?

If No, please explain

[] Yes ~ No

9. Is IBNR reported direct or net of reinsurance?

If Net, please explain

[] Direct [] Net

10. Is direct IBNR greater than net IBNR?

11. Is direct IBNR calculated as a function of
A) direct incurred losses?           [] Yes

C) Other (please explain)

[] Yes ~ No [] Equa~

[] No B) net IBNR? Yes

© Co~w~ght 1990 Nat~omd Council on Compe~mabon In|umnce. Page 10
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Original Printing

TRANSMITTAL LETTER

CALL: CURRENT YEAR’S CALENDAR YEAR RECONCILIATION REPORT BY STATE OF THE CURRENT YEAR’S
CALENDAR YEAR CALLS TO THE CURRENT YEAR’S INSURANCE EXPENSE EXHIBIT

2. DUE DATE: April 15 of the following year

3. CARRIER NAME

5. FILING AS: ~ GROUP ~ INDIVIDUAL COMPANY

6. If filing as a group, list individual carrier names or carrier codes:

4. CARRIER CODE

10.

11.

SUBMISSION TYPE:

[] Original -] Correction

SUBMISSION CONTENT:

[] Full

Number of states included

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION ]INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

[] Partial and Not Final

[] Voluntary Resubmission

~ Partial and Final

10. Number of I~ages

NCCl USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

CALL: CURRENT YEAR’S CALENDAR YEAR RECONClUATION REPORT BY STATE OF THE CURRENT YEAR’S
CALENDAR YEAR CALLS TO THE CURRENT YEAR’S INSURANCE EXPENSE EXHIBIT

DUE DATE: April 15 of the following year.

DATE RECEIVED AT NCCI BY

MAIL RECEIPT TO: (Indicate specific individual)

© Copyrteht 1990 National Council o~ Compensation insurance.                                                          Pa~ 11



DESCRIlYrlON OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

"F" Classification Calendar Year Call For Compensation Experience (Call #9)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI I~SR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses for the specified calendar year. Each NCCI member carrier is
required to submit this information for each state in which they operate. Some states
require all carriers writing workers compensation policies to submit financial calls.

The "F" Classification Calendar Year Call for Compensation Experience is used to
reconcile workers compensation experience data reported in the "F" Classification Policy
Year Call to the carrier’s annual statement.

FILES/DATABASES:

"F" Classification Calendar Year Call Production File:

This file serves as the central repository for "F" Classification Calendar Year Call data.
This file contains all data received from the carders as well as corrections applied to this
data. Corrections to the file are made via ACS for data entry of revised reports with
electronic transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

"F" Classification Calendar Year data is not currently validated.

MODIFICATIONS TO DATA:

"F" Classification Calendar Year data is not currently modified.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effect~’ve January 1, 1990

Part IV
Page 9:1

1st ReDrin*

CALL FOR EXPERIENCE #9

"F" CLASSIFICATION CALENDAR YEAR CALL

Background and Purpose of the Report

The "F" Classifications Calendar Year Call is due at NCCI
on or before April 15 of the year following the most recent
Calendar Year. As an example, the 1990 "F" Class Calendar
’r~ar Call is due at NCCI on or before April 15, 1991.

For each annual call year, the most recent calendar year data
must De re~orted on a state basis, Calendar Year transactions
are those occurnng during a specific year. Calendar Year 1990
will be comprised of all premium and ~oss transactions oc-
curring from 1/1/90 through 12/31/90.

The specific data to be reoorted in this Call are 27 "F" Class-
es. identified on the first page of the cell for experience. The
call indicates that if a carrier is not able to report "F" Class
experience on a class-by-class basis, it is permissible to report
the total experience on risks in which the "F" Class is the
governing classification.

Data from this Call is currently used for "F" Class rate level
in the state of Louisiana. Also, this data has the potential of
being used in the ratemaking process for other states as well.

"F" Class data collected includes earned premiums and in-
curred losses on a state basis. Earned premiums are sepa-
rated between Standard At NCCI DSR Level, Standard At
Company Level and Net Earned. The incurred losses include
indemnity and medical benefits, along with IBNR.

The data reported in this call should exclude experience
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8) has.
been revised to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the targe deductible policies.

Filing Requirement

"F" Classification Calendar Year Call for Compensation
Experience by State--Current Calendar Year--due April
15 of the following year

In accordance with the approved statistical program, you are
hereby requested to file with NCC| on or before April 15 of
each year your "F" Classification compensation experience
for the previous calendar year. Exl:)erience included in this
Call should be for policies effective January 1, 1974 and
subsequent.

The specific "F" Classifications involved in this Call are:
6801F, 6803F, 6824F, 6825F, 6826F, 6827F, 6828F, 6829F,
6843F, 6845F, 6846F, 6869F, 6872F, 6873F, 6874F, 6875F,
7309F, 7313F, 7317F, 7323F, 7327F, 7350F, 7352F, 7366F,
87091=. 8726F, and 9077F

If a carrier is not able to report "F" Classificetion experience
on a classification-by-classification basis, it is permissible to
report the total experience on risks in which the "F" Classifi-
cation is a govermng classification. If this procedure is used

when rel:x:)rting data under this Call, both the orem=um and
incurred losses must be reported on a ris~: total basis. The
reporting of risk totat I~remium and in~ividua= c:ass=ficat~on
losses is not permitted.

Two copies of the reporting form for the required information
are provided in the package of reoorting forms sent to cart=-
ere in October of each year. One copy is to be flied wIth NCC~
and the other copy is for your records. The states (or lurisaic-
tions) for which requested data is to be filed are iisted on the
attached form.
Questions regarding reporting requirements on completion
of the Calls should be directed to Aggregate Ratamaking at
(407) 997-4395.

A. GENERAL INSTRUCTIONS
Group Report
Carrier name and five-digit code must be shown on
both sheets. If this is a group reborting, each carrier
writing compensation must be listed individually on the
form. With respect to affiliated carriers, it will be ap-
preciated if you will follow the same method of report-
ing for this Calendar Call for "F" Classification
experience (individual company basis or group basis)
as was followed in compliance with our Annual Call
for Calendar Year Experience. If this is not convenient,
kindly advise us when replying to this Call that you
have changed procedure. Please note, however, that
the experience of stock and non-stock carriers should
not be combined in a report.

Standard Earned Premiums at NCCI Designated
Statistical Reporting Level
Standard earned premiums shall be the entire "F"
Classification earned premium for the state resulting
from standard rating procedures after the application
of:
1. Experience rating plan adjustments (NOTE: Ex.

ce!~t for Michigan experience, experience rating
plan adiustments must reflect only NCCI published
modification factors.)"

2. Expense Constants (These are the Expense Cons-
tants published by NCCI or an independent
bureau. For Voluntary Business in pure premium
states, Expense Constants at the NCCI DSR levet
are 0.)

3. Loss Constants (These are the Loss Constants
published by NCCi or an independent bureau. For
Voluntary Business in pure premium states, Loss
Constants at the NCCI DSR level are 0.)

but prior to the application of:
1. Deviations from NCCI Designated Statistical

Reporting rates or 13ure premiums"
2. Deviations from published NCCI experience rat.

ing plan modification factors (Except MichiganF
3. Retrospective rating plan adjustments

Page 2
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Effective Janua~, 1, 1990

4 Other ~ividual risk rating plan adjustments’*"
(eg., Schedule Rating)

5. Premium discounts
6. Expense modification program adjustments
7. Payment of policyholder dividends
8. Premium credits for small deductible coverage

Carriers must report their Standard Earned Premium at
NCCI’s exoer~ence rating ptan bevel for all states exce!:)t
Michigan. If carriers use their own experience rating plan
in Michigan. they may report their Standard Earned Pre.
mium at their own experience rating plan bevel.

Rates: Arkansas, Connecticut, Georgia, Illinois, Indiana,
New Mexico, Rhode Island, Vermont
Pure Premiums: K~ntuck’y, Louisiana (policies effective
411/89 and subsequent), Maryland, Michigan, Oregon

Note that premium adjustments resulting from the appli-
cation ,of individual risk rating plans other than experience
rating must be excluded from both Standard Earned Pre.
mium at Com!~any Level and Standard Earned Premium
at NCCI Designated Statistical Reporting Level.

3. Standard Earned Premium at Company Level

The earned premium on all risks after the application
of:

4.

but

Deviations from NCCI Designated Statistical Re.
~orting rates or pure premiums"
Experience rating plan adjustments (NOTE:
cept for Michigan experience, experience rating
plan adjustments must reflect only NCCI published
modification factors.)*"
Expense Constants (Carrier.charged Expense
Constants)
LOss Constants (Carrier-charged Loss Constant:s)

prior to the application of:

1. Deviations from published NCCI experience rat-
ing plan modification factors (except Michigan)""

2. Retrospective rating plan adjustments
3. Other individual risk rating plan adjustments

(e.g., Schedule Rating)
4. Premium discountS
5. Expense modification program adjustments
6. Payment of policyholder dividends
7. Premium credits for small deductible coverage

For every state in which Standard Earned Preml.
um at DSR level Is reported, Standard Earned Pre-
mium at Company L~vel must be reported as welil.

Rates: Arkansas, Connecticut, Georgia, Illinois, Indiana,
New I~lexico, Rhode Island, Vermont

Pure Premiums: Kentucky, Louisiana (policies effective
4/1/89 and subsequent), Maryland, Michigan, Oregon

"" Carriers must re~ort their Standard Earned Premium at
NCCI’s experience rating p~an level for all states exce~
Michigan. If carriers use their own experience rating
in Michigan, they may report their Standard Earned Pre-
mium at their own experience rating plan level.

"’" Note that premium adjustments resulting from the
cation of individual risk rating plans other than exl:;er~ence
rating must be excluded from both Standard Earned Pre-
mium at Company Level and Standard Earned Premium
at NCCI Designated Statistical Re~orting Level.

5o

Carriers Writing tn Competitive Rating States
For Arkansas, Connecticut, Georgia, Illinois. Indiana.
Kentucky, Louisiana, Maryland, Michigan, New Mexi-
co, Oregon, Rhode Island and Vermont, carriers must
enter the Standard Earned Premium at NCCI Desig-
natad Statistical Reporting Level and at Company Lev-
el in the appropriate columns on the form. Please
reference the enclosed circular titled "Annual Update
on Designated Statistical Reporting Levels:’

Carriers Writing at Deviations from NCCI Rates in
Administered Pricing States
For State Funds and other carriers writing at devia-
tions from Bureau rates in non-competitive rating
states, the Standard Earned Premium must be adjust-
ed to Bureau rate level and reported in the column
baled "Standard Earned Premium at NCCI Designated
Stat~s’dcal Reporting Level:’ The Standard Earned Pre-
mium at the carrier rate level must be reported in the
column labeled "Standard Earned Premium at Com.
pany Level;’

Carriers that do not deviate from NCCI rates must enter
their Standard Earned Premium in the column labeled
"Standard Earned Premium at NCCI Designated
Statistical Reporting Level" and must enter the same
figure in the column labeled "Standard Earned Pre-
mium at Company Level."
AJso note that when premium creditS have been grant-
ed In connection with the transition program of I~ay-
roll limitation rules, both reported Standard Earned
Pmmlum figures shall be reduced by such credits.

6. Net Earned Premium
Net earned premiums shall be the actual "F" Clas-
sification earned premium on all risks prior to the pay-
ment of policyholder dividends, but after application
of any retrospective rating premium adjustments, af-
ter the application of premium discounts in accordance
with Manual Rules, after the expense modification pro-
gram, and after any deviation or "wrlte..offs" from
Bureau rates.

Incurred Losses
Losses reported by state should include compensa-
tion and medical incurred during this calendar year
~riod. For further details on the inclusion or exclu-
sion ot certain ~ossas andlor reserves, please refer to
the specific instructions below.

Page 3
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Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole dollars only. Count fift~ cents and over as an
extra dollar, and retect the cents if less than fifty. P~ease
show negative amounts enclosed within parentheses
so that they may I:~ handled properly in punching and
tabulating operations.

9. Total Experience

Kindly show the totals of all amounts reported on the
last line of sheet 2 cal~tioned "All States."

10. Signature Requirement
The person responsible for the completion and accura-
cy of this Call should sign and date the reporting form.

11. Full Submission
Report should include ALL States in which company
has data to report. Resubmission or correction must
also include all states, not just revised states.

B. SPECIFIC INSTRUCTIONS

1. "F" Classifications
This Call is exclusively for experience of the "F" Clas-
sifications for policies effective January 1, 1974 and
thereafter.

2. Excess Policies
Experience on excess policies MUST BE EXCLUDED.

National Defense Project=
Experience on National Defense Pro~ects written un-
der the old Comprehensive Rating Plan or the new Na-
tional Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurence
No deductions shall be made from ~rsmiums and loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
re!:>orting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY.

5o Assigned Risk
Experience for assigned risk policies must be IN-
CLUDED. Assigned risk policies must be reported at
the level of approved assigned risk rates.

6. IBNR
Losses reported by state should include an appropri-
ate reserve for incurred but not reported cases.

7. Reopened Cases

Include an appropriate loss reserve for reopened
cases.

8. Reserves for Specific Contingencies

Include medical and other loss reserves to meet specif-
ic contingencies.

9. Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned above.

10. Expenses

Exclude all expenses, either allocated or unallocated,
except allocated Coverage B loss adiustment expense.

11. Assessment= and Special Compensation Funds

The inclusion of assessments and other compensa-
tion special funds as incurred losses in the "F" Clas-
sification Calendar Year Call follows the same
instructions that apply in reporting ot experience un-
der NCCI’s Calendar Year Call for Compensation Ex-
perience.

12. Smell Deductible Programs

In states in which small deductible programs apply,
losses are to be reported on a gross basis inclusive
of the employer paid loss amount.

13. Alternate Procedure for Reporting "F" Classiflca-
lion Experience

In a meeting of the Special Committee on Ratemak-
ing held on May 1, 1974, it was agreed that when a
company is not able to make a report on a classifica-
tion by classification basis, an alternative procedure
would be the reporting of experience on risks when
an "F" Classification was a governing classification.
Note that both total risk premium and total risk Josses
must be reported if this option is used.

14. Taxes and Asses~’nent= in Kentucky

Taxes and assessments on premiums earned in
Kentucky on or after January 1, 1977 MUST BE
EXCLUDED.

15. Oregon Assessments

Assessments on premiums written or earned in Ore-
gon on or after July 15, 1982 must be excluded. This
is pursuant to the requirements of OAR 436-51.025 and
51-030(2) contained in WCD Administrative Order
8-1982.

Please note that the date for reporting this data Is on or
before April 15 of each year, It is urged that every effort be
made to comply with this reporting date as a delay in receiv-
ing this data will seriously hamper NCCI in its preparation ot
rate revisions. P~ease mail this Ca~l to:
National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Rorida 33487
ATTENTION: FINANCIAL DATA

© Copyright 1990 Nabonal Council o~ Cornpe~ilon Insurance. Page 4
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

"F" CLASSIFICATION CALENDAR YEAR CALL FOR
COMPENSATION EXPERllENCE BY STATE--CALENDAR YEAR BASIS

Page 1

CARF~IE~"

SUBMITTED BY

TELEPHONE NO.

CARRIER CODE

TITLE

DATE SUBMII-FED

State
Standard at NCCl

Designated Statistical
F:tel~orting Level

(1)

EARNED PREMIUMS

Stanc~ar~i at Company

01

54

02

o3 I

N~t Incurred Losses
(4)

21

¯ If z~is =s a group report, liS~ all career names or caner co~es SHOW AMOUNTS IN DOLLARS ONLY
for whicfi

© Copyright lggo National Council

I0

IL

IN

IA

KS

KY

LA

ME

MD

r AL

AK

AZ

AR

CA

CO

CT

~E

FL
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

"F" CLASSIFICATION CALENDAR YEAR CALL FOR
COMPENSATION EXPERIENCE BY STATE--CALENDAR YEAR BASIS

Page 2

CARRIER"

SUBMITTED BY

TELEPHONE NO.

State

MS 23

M0 24

MT 25

NE 26

NH 28

NJ 29

NM 30

NY 31

NC 32

~0K 35

OR 36

PA 37

RI 38

SC 39

SO 40

TN 41

"IX 42

UT 43

VA 45

WI 4~

All Other 99

TOTAL

CARRIER COI~E I i J

TITLE

DATE SUBMITTED

Standard at NCCI
Designated Statistical

Reporting Level
(1)

EARNED PREMIUMS

Standar~ at Company

(2)
Net
(3)

]r~curred ~sses
/4)

SHOW AMOUNTS IN DOLLARS ONLY

© Colwrtght 1990 National Council on Compensation Inlurlnce. Page
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TRANSMITTAL LETTER

CALL: "F" CLASSIFICATION CALENDAR YEAR CALL FOR COMPENSATION
EXPERIENCE BY STATE--CALENDAR ’YEAR BASIS

2. DUE DATE: A~ril 15 of the following year

3. CARRIER NAME

5. FILING AS: [] GROUP [] INDIVIDUAL COMPANY

6. If filing a,s a group, list Individual carrier names or carrier codea:

4. CARRIER CODE

7. SUBMISSION TYPE:

{’] Original Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

[] Voluntary Resubmission

NCCl USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8, CALL: "F" CLASSIRCATION CALENDAR YEAR CALL FOR COMPENSATION
EXPERIENCE BY STATE-.CALENDAR YEAR BASIS

9. I’)UE DATE: April 15 of the following year

10. DATE RECEIVED AT NCCI

11. MAIL RECEIPT TO: (Indicate specific individual)



DESCRIIrI’ION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

"F" Classification Policy Year Call For Compensation Experience (Call #11)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses by Policy Year for each state in which NCCI produces rate
levels. The Total Incurred Losses are broken down to Paid, Outstanding excluding
IBNR, and IBNR on page 1. Each of these components is further broken down into its
indemnity and medical components and reported along with the Indemnity Claim Count
on page 2. In addition, Indemnity and Medical Outstanding excluding IBNR are
separated into case and bulk reserves on page 3. Each NCCI member carrier is required
to submit this information for each state in which they operate and for which NCCI
produces rate levels. Some state,,; require all carriers writing workers compensation
policies to submit financial calls.

The "F" Classification Policy Year Call for Compensation Experience is used to
determine Industrial Classification market share for use in premium on-level calculations.

FILES/DATABASES:

"F" Classification Policy Year Call Production File:

This file serves as the central repository for "F" Classification Policy Year Call data.
This file contains all data received from the carriers as well as corrections applied to this
data. Corrections to the file are made via ACS for data entry of revised reports with
electronic transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

"F" Classification Policy Year data is not currently validated.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

MODIFICATIONS TO DATA:

"F" Classification Policy Year data is not currently modified.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2
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2. State

L,St both the name ot the state and the state code hum-
aer on each s~a~e s ~ata s~DmJss~on. Only one state
ser ,eDortlr~g sneer ~s a,;owed.

Accumulated Standard Earned Premium at NCCi
Des=ignated Statistical Reporting Level

As ir~ last year’s Call you are reouired to reoort the Ac-
cumulated Standard Earned Premium for each of the
indicated ~3oncy years. SI3ecfficatly, for any given poli-
cy year you are to report the entire "F" Classification
Star, dard Earned Premium since policy inception
through December 31 of the current year for those
c{es becoming effective during the policy year being
reported.

For each !policy year indicated, the Accumulated Stan-
darcl Earned Premiums shall be the "F" Classifica-
tion Accumulated Earned Premium for that particular
policy year resuiting from standard rating procedura’.’=
after the application of:

1. Experience rating plan adjustments (NOTE:
Except for Michigan experience, experience
rating plan adjustments must reflect only
NCCI published modification factors.)"

2. Expense Constants (These are the Expense
Constants published by the NCCI or an ir~-
dependent bureau. For Voluntary Business i~n
pure premium states, Expense Constants at
NCCI DSR level are 0.)

3. Loss Constants (These are the Loss Con-
stants published by NCCI or an independent
bureau. For Voluntary Business in pure pre-
mium states, Loss Constants at NCCI DSFI
level are 0.)

but prior to the application of:

1. Deviations from NCCI Designated Statistical
Reporting rates or pure premiums"

2. Oeviations from published NCCI experience
rating plan modification factors (Except
Michigan)"

3. RetrosDective rating plan adjustments
4. Other individual risk rating plan adjust-

merits’’° (e.g., Schedule Rating)
5. Premium discounts
6. Expense modification program adjustment~
7. Payment of policyholder dividends
8. Premium credits for small deductible

cove rag ¯

Carriers must reloort their Standard Earned Premium at
NCCI’s experience rating plan level for all states except
Michigan. If carriers use their own ex!~erience rating plan
in Michigan, they may re~ort their Standard Earned Pre.
mium at their own experience rating plan level.

*" Rates: Arkansas, Connecticut. Georgia, II!inois. i~Cia~a.
New Mexico, Rhode Island. Vermont
Pure Premiums: K,~ntuck~i, Lo~J~siana (13olicies effective
4/1/89 and sussequent), h’lary~ano, Michigan. Oregon

Note that premium acljustments resu=ting from the a~p~-
cation of individual r=sk rating plans other than experience
rating must be excluded from both Standard Earned Pre-
mium at Coml3any Rate Level and Standard Earned Pre-
mium at NCCI Designated Statistical Reporting Level.

4o Standard Earned Premium at Company Level

The earned prem,um on all risks after the appiication
of:

1. Deviations from NCCI Designated Statistical
Reoorting rates or toure premium"

2. Experience rating plan adjustments (NOTE:
Except for Michigan experience, experience
rating plan adjustments must reflect only
NCCI published modification factors)’*

3. Expense Constants (Carder-charged Expense
Constants)

4. Loss Constants (Carrier-charged Loss
Constants)

prior to the application of:but

1. Deviations from published NCCl experience
rating plan modification factors (Except
Michigan)’"

2. Retrospective rating plan adjustments
3. Other individual risk rating plan adjust-

ments’" (e.g., Schedule Rating)
4. Premium discounts
5. Expense modification program adjustments
6. Payment of policyholder dividends
7. Premium credits for small deductible

coverage

For every policy year In which Standard Earned
mlum at DSR Level Is reported, Standard Earned
Premium at Company Level must be reported as
well.

Rates: Arkansas, Connecticut, Georgia, Illinois, Indiana,
New Mexico, Rhode island, Vermont

Pure Premiums: Kentucky, Louisiana (policies effective
411189 and subsequent), Maryland, Michigan, Oregon

Carriers must report their Standard Earned Premium at
NCCI’s experience rating plan level for all states except
Michigan, If can’iers use their own experience rating plan
in Michigan, they may report their Standard Earned Pre-
mium at their own experience rating plan level.

Note that premium adjustments resulting from the appli-
cation of individual risk rating plans other than experience
rating must be excluded from both Standard Earned Pre-
mium at Company Level and Standard Earned Premium
at NCCI Level.

© Col~yrtgh! 1990 Nattonll Council o~ COml~efll|t~ofl Inlurlncl.
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CALL FOR EXPERIENCE #11

"F" CLASSIFICATION POLICY YEAR CALL

Background and Purpose of the Report

The "F" Classification Policy Year Call is due at NCCI on or
before April 15 of the year following the most recent !:x:)licy
year. As an example, the "F" CIass Policy Year Call valued
as of 12/31/90 is due at NCCI on or before April 15, 1991.

!n the past, for each annual call year, the most recent eight
!8) fu}l years of individual policy years must be reported
separately by state. Prior to the eight (8) most recent full years,
the total of all "prior to" I:~Olicy years are grouped together.
However, effective with Calls valued as of December 31, 1987,
this call will retain the oldest data year. As an examr~le, the
Policy Year Call valued as of 12/31/87 will retain the 1978 and
prior to data as well as requesting data for 1987. This phased-in
:etention will result in the collection of 15 full underwriting
years of data with calls re~rted in 1994. The definition of POli-
CY Year refers to a way of organizing financial data based Ul:~n
policy effective date. As an example, Policy Year 1990 is com-
prised of all policies with effective dates initiating in 1990 from
1/1/90 to 12/31/90. Additionally, all claims which develop for
these policy years re!~orted back to the policy effective year,
:,rres~ective of the year the claim arose.

The specific data to be reported in this Call are 27 "F" Class-
es, identified on the first page of the call for experience. The
call indicates that if a carrier is not able to report "F" Class
experience on a class-by-class basis, it is permissible to report
the total experience on risks when the "F" Class is the govern-
~ng classification.

Currently, this "F" C~assification data is used for "F" Class
rate level analysis in the state of Louisiana. This data also
has the potential to be used in the ratemaking process for
other states as well.

Data collected in the "F" Classification Policy Year Call in-
cludes earned premium and incurred losses on a state ba-
sis. Policy Year Earned premiums are separated between
Standard At NCCI DSR Level, Standard At Company Level,
and Net Earned. Policy Year incurred losses include incurred
indemnity claim count and indemnity and medical total for
paid losses, outstanding !osses excluding IBNR, case and
bulk reserves in the outstanding losses excluding IBNR, IBNR
and total incurred losses.

The data reported in this call should exclude experience *
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8) has*
been revised to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the large deductible policies.

Filing Requirements

"F" Classification Policy Year Call for Compensation Ex-
perience by State Valued as of December 31 of the Cur-
rent Year--due April 15 of the following year

in accordance with the approved statistical program you are
hereby requested to file with NCCI on or before April 15 of
each year your "F" Classification experience 10y poiicy year
valued as of December 31 of the Dr!or year. ExDerience in-
cluded in this Call should be for policies effective January 1,
1974 and subsequent.

This Call continues the phased-in expansion of the "F"
Classification Policy Year Call to ultimately collect 15 full
underwriting year= of data. This "F" Classification Poli-
cy Year Call to be reported In 1990 retains the oldest data
year (1978) and includes the current year, thus requiring
the collection of a total of 11 full underwriting years of
data to be reported In 1990. This phased-in retention will
continue until 15 full underwriting years of data are
collected.

The specific "F" Classifications involved in this Call are:
6801F, 6803F, 6,824F, 6825F, 6826F, 6827F, 6828F, 6829F,
6843F, 6845F, 6846F, 6869F, 6872F, 6873F, 6874F, 6875F,
7309F, 7313F, 7317F, 7323F, 7327F, 7350E 7352F, 73661=,
8709F, 8726F, and 9077F.

If a carrier is not able to report "F" Classification experience
on a classification-by-classification basis, it is permissible V
report the total experience on risks when the "F" Classifica
tion is a governing classification. If this procedure is used
when reporting data under this Call, both the premium and
incurred losses must be reported on a risk total basis. The
reporting of risk total premium and individual classification
losses is not porto!tied.

Two copies of the reporting form for the required information
are provided in the package of reporting forms sent to carri-
ere in October of each year. Since a separate form is required
for each state, carrier= are asked to reproduce these forms
within their organizations.

Questions regarding reporting requirements on completion
of the Calls should 10e directed to Aggregate Ratemaking at
(407) 997-4.395.

A. GENERAL INSTRUCTIONS

Group Report
Carrier name and five-digit code must be shown on
each reporting form. If this is a group reporting, each
carder writing combensation must be listed individu-
ally on the reporting form. LiSt the carrier names or
carrier codes of those companies that have direct
business during at least one of the Dolicy years for
which data is required in a given state. Carriers are
recluested to submit the "F" Classification Policy Year
Call on the same basis (i.e., group repor~ or individual
company report) as the "F" Classification Calend~
Year Call. This will facilitate reconciliation of cart.
data.

,~ Col~/rtgh! 1990 National Council o~ Compermat~on Insurance. Page 4
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5. Carriers Writing In Competitive Rating States

For Arkansas. Connecticut. Georgia, Illinois, Indiana,
Kentucky, Louisiana, Maryland, Michigan, Oregon,
P~hode Island and Vermont, carriers must enter the
Standard Earned Premium figures at NCCI Designated
Statistical Rel:~rting Level and at Company Level in
the appropriate columns on the fonm. Please reference
the enclosed circular titled "Annual Update on Desig-
nated Statistical Reporting Levels."

Carriers Writing at Deviations from NCCl Rates In
Administered Pricing States

For State Funds and other carriers writing at devia-
tions from Bureau rates in non-competitive rating
states, the Standard Earned Premium must be adjust-
ed to Bureau rate level and reported in the column
baled "Standard Earned Premium at NCCI Desi~jnated
Stat. Reporting Level." The Standard Earned Premi-
um at the carrier rate level must be reported in the
column labeled "Standard Earned Premium at Com-
pany Level."

Carriers that do not deviate from NCCI rates must enter
their Standard Earned Premium in the column labeled
"Standard Earned Premium at NCCI Designated Star.
Reporting Level" and must enter the same figure in
the column labeled "Standard Earned Premium at
Company Level."

Note that when premium credits have been !;]ranted
in connection with the Transition Program of payroll
limitation rules, both reported Standard Earned Pre-
mium figures shall be reduced by such credits.

7. Accumulated Net Earned Premium

As in last year’s Call, you are required to report the
accumulated net earned premium for each ~t the in-
dicatod policy yeats. Specifically, for any given policy
year, you are to report the entire "F" Classification net
earned premium since policy inception ~Ihrough
December 31, 1988 for those policies becomir~J effec-
tive during the policy year being reported.

For each policy year indicated, the accumulated net
earned premium shall be the "F" Classification ac-
cumulated actual earned premium on aJl risks prior
to the payment of policyholder dividends; but after
plication of any retrospective rating premium adjust-
merits, after the application of premium discounts in
accordance with Manual rules, after the expense
modification program, after ~y deviations or "write-
off=" from Bureau rates or pure premiums and af-
ter the application of any schedule rating prernium ad-
justments.

Accumulated Incurred Losses

As in previous "F" C~assification Policy Year Calls, you
are required to report "F" Classification accumulat-
ed total incurred losses (i.e., from date of inception
through December 31 of each year). The Call further

© C(~oyrtght lgg0 NsUonal Council o~ ComllemmUon Insurance.

requires that accumulated total incurred losses be s~:=t
into the following components: accumulated tndem.
ntty losses (separately for paid, Outstanding ExcluC-
ing IBNR--Case and Bulk, and IBNR) and accu-
mulated medical losses (separately for pa~d, Outstancl-
ing Excluding IBNR Case and Bulk, and IBNR). It
should be noted that all carriers are required to report
incurred losses split between indemnity and medical
on a mandatory basis.

The Outstanding Excluding IBNR category is designed
to capture case reserves and bulk reserves. For the
purposes of this Call, the following working definitions
may be used by carriers:

Case Reserves--Those outstanding reserves es-
tab,shed for specific known cesea that would be
reported in an aggregate amount to reflect the to-
tal case reserve for the company.

Bulk Reserves--Those outstandlng reserves for
general case reserve Inadequacy, aupplemental
case reserves, cases that may reopen, or other
reserves which are not associated to specific
clalms.

The goal of this reporting is to clearly isolate case
reserves without impacting the carrier methodolo<:jy
of reporting IBNR. Carriers should not alter the mix
of data that has historically been allocated to IBNR.
since doing so would adversely impact the NCCI de-
veloDment of IBNR data.

For this reason, carriers reporting bulk reserves in
IBNR should continue to do so. On the Outstanding
Excluding IBNR Page 3 Reporting Form, these carri-
ers should respond "Yes" to the question in Note A.
In addition, carriers with no bulk reserves should also
respond "Yes" to the question in Note A.

Those carders re!:x)rting bulk reserves in th~ Outstand-
ing Excluding IBNR category, should respond "No"
to the question in Note A of the Outstanding Exclud-
ing IBNR Page 3 Reporting Form. These carriers
should have data reported in both the case reserves
and bulk reserves.

The Case and Bulk Reserve Reporting Form accom-
modates carders allocating this data on an ACTUAL
basis as well as ESTIMATED basis. The re!:xxting fon~
contains a coding box to indicate the actual versus es-
timated method of allocation.

9. Incurred Indemnity Claim Count

The incurred indemnity claim count (i.e., the accumu-
lated number of claims for which an indemnity Day-
ment has been made andlor an outstanding reserve
exists) must be reported on a mandatory basis for poli-
cy years 1981 and subsequent. (Those carriers that
are in a.position to do so are requested to rel:~rt t~e
incurred indemnity claim count for as many rx~licy

Page 5
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years I~rior to 1981 as I~Ossible.) The indemnity claim
counts should exclude claims that start out with an
demnity reserve, but were resolved as medical only
claims or closed without payment. Also, indemnity
claim count should include ¢taims that start out as
medical only but are resolved as indemnity at future
evaluations. If indemnity claims are reOl:)ened, they
should not be added to the claim count.

10. No Experience

11.

State reports should not be submitted for any state
in which the carrier(s) has (have) never had ex.
perience. In instances that for one or more, but not
all, of the 1978-1989 Policy Years the carrier(s) failed
to have experience in a given state, indicate "NO "F"’
CLASSIFICATION EXPERIENCE" across the ap-
propriate Policy Year line(s) on that state.

Questionnaire

The questionnaire must be completed. Submit only
one questionnaire per submission. A separate ques-
tionnaire per state is no longer required.

12. Slgnature Requirement

13.

14,

The bemon responsible for the completion and accura-
cy of this Call is only required on the first state’s re-
porting form and does not have to be repeated on
every state’s form.

States for Which the Reporting of "F" ClaasJflca-
tlon Experience is Required:
State Code State Code
Alat~ama 01 Michigan 21
Alaska 54 Mississippi 23
Arizona 02 Missouri 24
Arkansas 03 Montana 25
Colorado 05 Nebraska 26
Connecticut 08 New Hampshire 28
Dist. of Columbia 08 New Mexico 30
Florida 09 North Carolina 32
Georgia 10 Oklahoma 35
Hawaii 52 Oregon 35
Idaho 11 Rhode Island 38
Illinois 12 South Carolina 39
Indiana 13 South Dakota 40
Iowa 14 Tennessee 41
Kansas 15 Texas 42
Kentucky 16 Utah 43
Louisiana 17 Vermont 44
Maine 18 Virginia 45
Maryland 19 Wisconsin 48

Rounding Procedure and Reporting of Credits

Please report amounts of premiums and losses in
whole dollars only. Count fifty cents and over as an
extra dollar, and reject the can= if less than fifty. Plesse
show negative amounts enclosed within parentheses
so that they may be handled pmper~y in punching and
tabulating operations.

15. Complete Submission

A complete call submission t~er state must include all
three pages. Page 3 must be completed for each state
in which the carrier reports experience.

B. SPECIFIC INSTRUCTIONS

1. "F" Classifications
This Call is exclusively for exberience of the "F" Clas-
sifications for policies effeclive January 1, 1974 and
thereafter.

2. Excess Policies
Experience on excess policies MUST BE EXCLUDED.

3. National Defense Projects

Exl:)erience on National Defense Projects written un-
der the old Comprehensive Rating Plan or the new Na-
tional Defense Projects Rating Plan MUST BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance

No deductions shall be made from premiums and loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
reporting company shall be excluded from the ex-
patience, Experience reported should be DIRECT
BUSINESS ONLY.

S. Aselgned Risk
Experience for assigned risk pollctas must be IN-
CLUDED. Assigned risk policies muat be reported at
the level of ~oproved reigned dsk rates.

6. IBNR
Losses reported by state should include an N:)proprl-
ate reser~/e for incurred but not reported cases. The
IBNR reserve must be reported separately for Indem-
nity and medical.

Commencing with "F" Classification Policy Year Call
valued as of December 31, 1986, the Outstanding Ex.
cludlng IBNR cat~:)ry has been further refined ~o cap-
ture case reserves end bulk reserves.

This reporting cleady Isolates case reserves without
impacting the carrier methodology of reporting IBNR.
Carders should not alter the mix of data historically
allocated to IBNR, since doing so would adversely ira-
pact the NCCI development of IBNR data.

For this reason, carriers who have reported bulk
reas~s in IBNR should continue to do so. On the Out.
stancling Excluding IBNR Page 3 Rel:>ortlng Form,
these carriers should respond "Yes" to the question
in Note A.
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10.

Reopened Cases

I~clu~e an a~ropriate toss rese~e for reopened
cases.

Reserves for Specific Contingencies

Include medical and other loss reserves to meet sl:)ecif-
ic contingencies.

Other Voluntary Reserves

Exclude voluntary reserves other than those men-
tioned al:x)ve.

Expenses

Exclude all exbenses, either allocated or unallocated,
except a~located Coverage B loss adjustment expense.

11. Assessments and Special Compensation Funds

12.

The inclusion of assessments and other compensa-
tion special funds as incurred losses in the "F" Clas-
sification Policy Year Call follow the same instructions
that apply in reporting of experience under NCCrs
Calendar Year Call for Compensation Experience.

Small Deductible Programs

In states in which small deductible programs apply,
losses are to be reported on a gross basis inclusive
of the employer paid loss amount.

13. Alternate Procedure for Reporting "F" Classifica-
tion Experience

In a meeting of the Special Committee on Ratema~<-
ing held on May 1, 1974, it was agreed that when a
company is not able to make a report on class=fica-
lion by classification basis, an alternative procedure
would be the reporting of experience on risks in which
an "F" Classification was a governing classification.
Note that both total risk premium and total risk ~osses
must be reported if this option is used.

14. Taxes and Assessments in Kentucky

T~xes and assessments on premiums earned in
Kantuck"y on or after January 1, 1977 MUST BE
EXCLUDED.

Please note that the date for reporting this data is
April 15 of each year. It is urged that every effort be
made to comply with this reporting date as a delay in
receiving this data will seriously hamper NCCI in its
preparation of rate revisions. Please mail this Ca{I to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

ATTENTION: FINANCIAL DATA

"~ Copyright 1990 Nal~onal Council o~1 Compenla0on Insurance. Page 7
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

"F" CLASSIFICATION POLICY YEAR CALL FOR COMPENSATION EXPERIENCE
BY STATE VALUED AS OF DECEMBER 31 OF EACH YEAR

Page 3

CARRiER(S)
STATE NAME

CARRIER CODE NUMBER

STATE CODE NUMBER

Outstanding Excluding IBNR Outstanding Excluding IBNR
Indemnity Medical

Policy Year Case Bulk Ca~ Bulk
(lS) (16) (17) (18)

A. Prior to 1978

B. 1978

C, 1979

0. 1980

E. 1981

F. 1982

G. 1983

H. 1984

I. 1985

J. 1986

K. 1987

L. 1988

M. 1989

N. 1990

O. 1991

P. 1992

Q. 1993

R. TotaJ to
Cun’ent Year

S. Total to
Las~ Year

T. Current Calendar
Year Ex~ene~c~
(R-S)

NOTE:
A. Does your company curren~

report ~tl bulk reser~s for in-
demnity an meOical under
the IBNR columns o~ page 2?
Indicate by placing an "X" in
the &opropnate space below.
~ No ~ Yes

If "No," data ~ould be
report~ in Columns 15
through 18. If "Yes," Columns
15 through 18 should be left

B. If your compa,’ly curren~
reports ~f ~lk reser~s for
indemnity and medical under
the ot~’tanding excluding
IBNR colun’~ of page 2 ~en:
1. Columns 15 + 16

page must e~ual
Column 11 o~ page 2.

2. Columns 17 + 18 o~ ~is
page must equal
Column 12 o~ page 2.

Please indicate if the amounts
sl~ow~ oa ~s page are actual or
e,~dmated by plaang an "x" in
the aopropnate space pro~ed
below.

__ Actuat __ Es~mateO
C. ff you ha~e provided es~mat-

e~ amounts, will your compa-
ny be a~e to pro~de NCCI
w~th actual amounts in sub-
sequent reports?.

Page 10
© Co~yrtght 1990 NIUonll Council on CompermaUon Insurance.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

"F" CLASSIFICATION POLICY YEAR CALL QUESTIONNAIRE
Page 4

CARRIER NAME CARRIER CODE

1. Does Line R from the previous call correspond to that reported on Line S from the current catl?

~m Yes ~ No. if no, please explain why for every state.

r’)oes Line T agree with the current years’ Calendar Year Call submitted by your company for all states?

[] Yes Q No, If no, please reconcile every state.

3. tf a credit a!3pears in Columns (1) through (5), (7) through (12), or (15) through (18) on Lines E through M, !31ease explain why
for every state.

© Copyt~ght 1990 National Council o¢~ Compemlation Intum=~c|.                                                       Page 11



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

Part IV
Page 11:15

Original Prlnttr~

TRANSMITTAL LETTER

1. CALL: "F" CLASSIFICATION POLICY YEAR CALL FOR COMPENSATION EXPERIENCE BY
STATE VALUED AS OF DECEMBER 31 OF EACH YEAR

4. CARRIER CODE

DUE DATE: Al~ril 15, of the following year

CARRIER NAME

FILING AS: ~ GROUP ~.’ INDIVIDUAL COMPANY

If filing as a group, list individual carrier names or carrier codes:

SUBMISSION TYPE:

~ Original [] Correction

SUBMISSION CONTENT:

[] Full

Number of states included

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 334r/

ATTN: FINANCIAL DATA

[] Partial and Not Final

[] Voluntary Resubmission

[] Partial and Final

10. Number of pages

NCCl USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. CALL: "F" CLASSIFICATION POLICY YEAR CALL FOR COMPENSATION EXPERIENCE BY
STATE VALUED AS OF DECEMBER 31 OF EACH YEAR

9. DUE DATE: April 15 of the ~llowing year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

Page 12
© Coiwrlght 19S0 NaUonal Council o~ C~m~em~Uon ~nsumn~e.



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Calendar Year Expense Call (Call #14)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation premiums, losses and
expenses. Each NCCI member cartier is required to submit this by state for all the states
in which they operate. Some states require all carriers writing workers compensation
policies to submit financial calls.

The Calendar Year Expense Call is used to determine target cost ratios and to help
support expense allowances in rate filings.

FILES/DATABASES:

Calendar Year Expense Call Production File:

This file serves as the central repository for Calendar Year Expense Call data. This file
contains all data received from the carriers as well as corrections applied to this data.
Corrections to the file are made via ACS data entry of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Calendar Year Expense data is validated using automated reports when the data is
received from the carrier.

Carriers are sent written correspondence to resolve any errors identified during
validation. As revised reports are received, they are checked for accuracy and then if
correct are sent to ACS for processing.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which can
not be resolved in a timely manner are removed from the dataset.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I May 15, 1991 Page 2
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CALL FOR EXPERIENCE #14

CALENDAR YE:AR EXPENSE DATA BY STATE

Part IV
Page 14:1

1st Reorint

Background and Purpose of the Report
The Calendar Year Expense Data by State is due at NCCI
~n or ~efore May 15 of ,,he year following the most recent
calendar year. As an example, the 1990 Call is due at NCCI
on or betore May 15, 1991,
;or each annual call year. the most recent calendar ye;=~r ex-
dense data must be reported on a state basis. Additionally,
an addendum to this call requires the reporting of Maine ex-
penses, for the purpose of capturing Safety Engineering and
Loss C~3ntrol expenses separately from other General ex-
penses.
The purpose of collecting this data is to help support expense
al;owances =n rate filings, in selected jurisdictions, data, from
this carl is orovided to regulators in conjunction with r;ite fil-
ings. Also, this expense data has been used in research such
as studies of allocated Loss Adjustment Expense by state.
The data reported In this call should Include expenses.
related to large deductible policies (deductible arnount
over 5100,000 per claim or per accident).

Call for Current Calendar Year Expense Data by State--
Due IVlay 15 of the following year
in accordance with the approved statistical program you are
hereby requested to file with NCCI on or before May 15 of
each year your Workers Compensation expense data I~, state
for the previous calendar year. Additionally, addendums to this
Call must be reported for:

1. The state of Maine oursuant to Maine House Bill 605
2. The state of Rhode Island pursuant to House Bill 6172

Attached are two sets of the reporting form for the required
information. Since a separate form is required for each state,
carriers are asked to reproduce these forms within their or-
ganization.
Questions regarding reporting requirements on completion
of the calls should be directed to Aggregate Ratemaking at
(407) 997-4395.

A. GENERAL INSTRUCTIONS
The Call for this data should be completed to include:
1. A copy for each state listed under item (14) of the in.

structions for those states in which your company
writes workers compensation insurance,

2. A copy of ALL OTHER states combined (i.e., all juris-
dictions not in 1), and

3. A cow of a total for all states combined (sum of 1 and
2). The latter should reconcile with your Country,vide
Insurance Expense Exhibit.

SPECIFIC INSTRUCTIONS
1. Direct Written Premiums

To agree with Page 14 of the Annual Statement.
2. Direct Net Earned Premluma

To agree with Part IV of the Insurance Expense Exhibit.

3. Dlrect Standard Earned Premiums
This shall be the entire earned premiums for the state
resulting from standard rating procedures Dr=or to Day-
merit of policyholder dividends; prior to the ap;~ca-
tion of premium discounts, prior to any apDiica~te
expense modification program, prior to apDiication
any sclnedule rating modification, prior
retrospective rating adjustments, and prior to the ef-
fects of any deviations or "write-offs" from E~ureau
rates or pure premiums.
In other words, report the Standard Earned Premium
at NCCI Designated Statistical Reporting Level as
described on the Calendar Year Call and the "F" C:ass
Calendar Year Call for C~mpensation Experience ~y
State.

Direct Acquisition, Field Supervision and Collec-
tion Expensee Incurred

Commission and Brokerage
Show amounts of Commission and Brokerage ex-
penses incurred on the state’s business, reflect-
ing each state’s Commission and Brokerage rates.
subject to the Rules in Regulation 30. Indicate the
basis of allocation using the allocation codes
described in item (12) below.

All

0)
Other
Branch Office--State’s Share
Show actual expenses if you maintain an
office within the state involved that l~rocessed
only this state’s business. Allocation by line
of insurance must be made in accordance
with Re~julation 30. If you maintained a region-
al branch office in the state involved or any
other state that processed this particular
state’s business along with business of other
states, use the actual branch office expenses
and determine the individual state’s portion
by appropriate allocation. In either case, ~n-
dinate the basis of allocation using the allo-
cation codes described in item (12) below.

(II) Home Office--State’s Share
Determine by appropriate allocation and in-
dicate the basis of allocation using the a~lo-
cation codes described in item (12) below

5. Direct Losses

6o

Both paid and incurred losses are actual amounts.
Incurred should agree with Part IV of the Insurance
Expense Exhibit.

Direct Unallocated Loss Adjustment Expense

Determine by appropriate allocation if the state’s ac~ua~
data is not available. In either case, p=ease md~ca~e

Page 3
~ Copyright 1990 National Council o~t CornpeneatJon Inlumn©e.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective January 1, 1990

8A.

8B.

the basis of a~iocation using the ailocation codes
descr=~ed in =tern (12) below,

7. Direct Allocated Loss Adjustment Expense

Determine by aDDropriate allocation ~f the state’s ac-
tual data ~s no~ available, m either case, please indi-
cate the basis of allocation for incurred allocated loss
adjustment expenses using the allocation codes
described in item (12) b~low. (Note: report actual
amounts for paid allocated loss adjustment expense.)

Direct Boards and Bureaus Expense

Determine all fees paid to Boards and Bureaus by a~-
propriate allocation if the state’s actual data is not avail-
able. In either case, please indicate the basis of
allocation using the allocation codes described in item
(12) below.

Dtrect Audit, Inspection and Other General
Expenses

This item includes all Generat Expenses other than
Boards and Bureaus Expense. Determine by appropn-
ate allocation if the State’s actual data is not available.
~n either case, p~ease indicate the basis of allocation
using the allocation codes described in item (12) below.

9. Direct Taxes, Licenses and Fees

Show the actual state’s data. This item includes the
appropriate state’s Premium Tax, Miscellaneous Tax-
es, Licenses and Fees.

10. Type of Insurer

11,

Please identify carrier in accordance with the follow-
ing table:

N--Non-Participating Stock Companies
P--Participating Stock Companies
M--Mutual Companies
R--Reciprocal Exchanges
F--State Funds
X--Miscellaneous Companies

Note: If this report IS for a group with both participat-
ing and non-participating stock companies,
please indicate the predominant type of
insurer.

All amounts must be reported in whole dollars. Count
fifty cents and over as an extra dollar, and reject cents
if less than filly.

12. Allocation Codes

Method of determining reported expense. Below is a
table of allocation codes. For each item allocated, enter
the code number of the basis that best describes the
method used. When none of the listed bases are suit-
able, enter code number 7, and include an expla-
nation of the method used on reverse side of each
form. Exactly one code number should be entered in

the aol3ropriate box for each of the items 4A, 4Bi. 48ii,
6, 7, 8A and 88.

Please use Actual expenses (code number 1)
whenever possible

Allocation Code Allocation Basis

1
2
3
4
5
6
7

Actual Expenses
Written Premium
Earned Premium
Losses
Salaries
Time Studies
Other, please explain
on reverse side of
each form.

13. Signature Requirement

The person responsibfe for the completion and accura-
cy of the Call should sign and date only the "All States
Combined" page.

14. States for which Reporting on an Individual Basis
Is Required

Code Code
State No, State No.
Alabama 01 Mississippi 23
Alaska 54 Missouri 24
Adzona 02 Montana 25
Arkansas 03 Nebraska 26
Colorado 05 New Hampshire 28
Connecticut 06 New Mexico 30
Dist. of Columbia 08 North Carolina 32
Florida 09 Oklahoma 35
Georgia 10 Oregon 36
Hawaii 52 Rhode Island 3,8
Idaho 11 South Carotina 39
Illinois 12 South Dakota 40
Indiana 13 Tennessee 41
Iowa 14 Texas 42
Kansas 15 Utah 43
Kentucky 16 Vermont 44
Louisiana 17 Virginia 45
Maine 18 Wisconsin 48
Maryland 19 All Other 99"
Massachusetts 20 All States 00
Michigan 21

¯Include all jurisdictions not specifically listed (such as Min-
nesota, New York, New Jersey, etc.) under this code.

Please note that the due date for this Call Is May 15 of
each year, Please mail this Ca~l to:

National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Rodda 33487

ATt’ENTION: FINANCIAL DATA

~ Co!~yngbt 1990 National Council ~ Coml~n~l~on Insurance.                                                       Page 4
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MAINE ANr) RHODE ISLAND ADDENDUM
CALENDAR YEAR EXPENSE DATA

REPORTING INSTRUCTIONS

Part IV
Page 14:3

Original Printing

I. CALENDAR YEAR EXPENSE DATA FORM

A. OVERVIEW
This form must foe coml3ieted for the States o:! Maine
and Rhode Island only, by all insurers writing Work-
ers Compensation Insurance in Maine and Rhode
Island, to comply with Maine House Bill 635 and
Rhode Island House Bill 6172.

The requirements of this addendum are due
May 15 of each year. Maine and Rhode Island data
must be completed separately.

B. CALENDAR YEARS TO BE REPORTED
Separate Calendar Year Expense Data Forrns must
be com01eted for Calendar Year 1989 for Maine and
Rhode Isiand.

REPORTING FORM DATA ELEMENTS
1. Loss Control Services Expense--Those ex-

penses recurred in carrying out recommenda.
tions made to improve the Quality of a risk as
a result of safety engmeering surveys or other-
wise, including such programs as employee
training seminars, equipment maintenance pro-
grams, safety incentive programs, etc.

2. Safety Engineering Expense--Those ex-
penses incurred in thorough on-site inspections
and review of an insured’s operations in an effort
to formulate a program to improve the quality
of the risk.

3. Remaining General Expenses--That portion
of General Expenses not allotted to Loss Con-
trol and Safety Engineering expense.

Total General Expenses--Those expenses
incurred for fees paid to Boards and Bureaus
plus Direct Audit, Inspection and all Other
General Expenses. This item shows balance to
Maine and Rhode Island eXl:~rience ret:~rted
on lines 8(A) plus (+) 8(B) on the Calendar Year
Ex~:~nse Data by State.
Type of Insurer--Please identifi/ carrier in
accordance with the following table:

N--Non-Participating Stock Companies
P--Participating Stock Companies
M--Mutual Companies
R--Reciprocal Exchanges
F--State Funds
X--Miscellaneous Companies

Note: If this report is for a group with both par-
ticipating and non-participating stock
companies, please indicate the pre-
dominant type of insurer.

D. REPORTING NOTES
1. Expense data reported should be i~ whole

dollars only, no cents reported.

~ Copyr|ght 1990 National Council o~ C~mpetmatlon Inlurlnce.

II.

III.

IV.

Vo

2. The sum of Loss Control Expenses (11. Safety
Engmeermg Expenses !2), and Rematmr~
General Expenses (3) snoutd e~ua= T:~’.
General Expenses (4)

3. Total General Expenses (4) should eoual Gerer-
al Ex0enses as reported on ~mes t8A/ant ~
of the Catl for Calendar Year Ex0ense Data

4. Report separate forms for the current ca:encar
year.

LOSS CONTROL AND SAFETY ENGINEERING
QUESTIONNAIRE
This Questionnaire requests information on changes and
~mprovements in loss control and safety engineering 0y
each carrier writing in Maine and Rhode Island. Answer
all questions, with separate Maine and Rhode Island
responses required for each calendar year.

EXPLANATION OF LOSS RESERVING
QUESTIONNAIRE
This questionnaire requires carriers to document the re-
serving po[ic’y used for Maine and Rhode Island Wor~<-
ers Compensation loss reserves. Also included are the
interest rates accessed in determining present value to
the reserves for which they apply. Separate Maine and
Rhode Island responses are required for loss reserves
valued as of December 31 of each year.

RHODE ISLAND INTEREST AND PENALTIES
QUESTIONNAIRE
This questionnaire requires carriers to provide informa-
tion on the amount of money expended to pay back (ac-
crued) interest to claimants and the amount of money
expended to pay all penalties required by the Workers’
Compensation Act. The information reported ShOUld
reflect all monies expended for interest and penalties dur-
ing calendar year 1990.
This questionnaire is mandated for all carriers that had
premium writings in Rhode Island in the year reported.
If no interest or penalties were paid, complete the top
of the questionnaire and indicate this by checking the
no interest or penalties to report box.
If you do not write workers compensation insurance ~n
Rhode Island and had no interest or penalties pa~d on
previous policy years, please complete the carrier ~nfor-
mation on the top of the questionnaire and check the box
that indicates no workers compensation premiums were
written in Rhode Island in the year shown on the form.

REPORTING DUE DATE AND NCCI MAILING
ADDRESS

The complete Maine and Rhode Island Calendar Year
Expense Data .,~ldendums and the Rhode Island In-
terest and Penalties Questionnaire for Calendar Year
are due at NCCI no later than May 15 of the following
year.

These addendums to the Calendar Year Expense Oa,,a
Call should be mailed along w~th Call for Experience ~14

Page
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

CALL FOR CALENDAR YEAR EXPENSE DATA

CARRIER*

SUBMITTED BY

TELEPHONE NUMBER

STATE

CARRIER C, ODE !,

TITLE

DATE SUBMITTED

STATE CODE

(1) Direct Written Premiums ................................... (1)

(2) Direct Net Earned Premiums ................................ (2)

(3) Direct Standard Earned Premiums ........................... (3)

(4) AcQuisition, Field Supervision
Collection Expenses

A. Commission and Brokerage ............................. (4&)

B. All Other (i) Branch Office--State Share .................. (4Bi)

(ii) Home Office--State Share .................. (4Bii)

(5) Direct Losses ............................................ (5)

(6) Unallocated Loss Adjustment Expenses ....................... (6)

(7) Allocated Loss Adjustment Expenses ......................... (7)

(8A) Boards and Bureau Expense .............................. (8A)

(SB) Audit, Inspection and Other General Expenses ............... (88)

(9) Taxes, Licenses and Fees .................................. (9)

AIIoc,
Code Paid Incurred

XXX

XXX

XXX

XX

XXX

XXX

XXX

(10) Type of Insurer
PIeas~ use Code) ..................................................................... (10)

¯ If this is a group report, fist all carrier names or carrier codes for which any experience is reporled.

~ Co~rlght 1990 National C~uncll on Compensation Insunlnce.                                                           Page



NATIONAL COUNCIL ON COMPENSATION IN’SURANCE
Reporting Guidebook for the Annual Calls for Experience

Effe, ctJve January, 1, 1990

NATIONAL COUNCIL ON COMPENSATION INSURANCE

MAINE CALENDAR YEAR EXPENSE DATA FORM
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CARRIER"

SUBMITTED BY

TELEPHONE NUMBER

CARRIER CODE!

TITLE

DATE SUBMITTED

TO BE COMPLETED FOR THE STATE OF MAINE
IN ORDER TO COMPLY WITH MAINE HOUSE BILL NO. 605

1. Loss Control Expenses

2. Safety Engineering Exi:~nses

3, Remaining General Expenses

4. Total General Expenses" (1) + (2) + (3)

5. Type of Insurer (Please use Code)

(1)

(2)

(3)

(4)

(5)

¯ If tl’~is is a group recK)n, lis~ all carrier names or carrier codes for which any ex!:)erience is reported.
"" To ,agree with the sum of lines (SA) and (8B) on Call for Calendar Year Expense Data for the state of Maine.

.~ Copyrtght 1990 N,,tlonal Council on Com!~en~ltlon Inlumnce.
Page 7
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CARRIER*

SUBMITTED BY_

TELEPHONE NUMBER

CARRIER CODE!

TITLE.

DATE SUBMITTED

TO BE COMPLETED FOR THE STATE OF RHODE ISLAND
IN ORDER TO COMPLY WITH RHODE ISLAND HOUSE BILL NO. 6172

1. Loss Control Exl:>enses

2. SafeW Engineering Expenses

3. Remaining General Expenses

4. Total General Expenses*° (I) + (2) + (3)

5. Type of Insurer (Please use Code)

(1)

(2)

(3)

(4)

(5)

¯ tf this is a groul~ report, lis~ all carrier names or carrier codes for which any ex~)erience is re~orted.
"" To agree with the sum of lines (8A) and (SB) on Call for Calendar Year Ex,oenee Data for the state of Rhode Island,

Page 8
© Copyright 1990 NaUonal Council o~ CompenlalJon Insurance.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

MAINE LOSS CONTROL AND SAFETY ENGINEERING QUESTIONNAIRE--TO BE ANSWERED BY
ALL CARRIERS WRITING IN MAINE AS OF THE CURRENT CALENDAR YEAR

CARFRtEIR" CARRIER CODE

Describe the i~ersonnel and other resources thal were available for toss control and safety engineering for Workers Comcec-
s.at~on r~SK.S ,n Maine for the previous Calendar Year. Attach responses to this questionnaire.

[)escr~be the changes and improvements that ~lere effected during the repeated Calendar Year. If no changes or =m#rove-
rnents were made, indicate "NONE." Attach response to this questionnaire.

¯ If this =s a group report, list all carrier names or carrier codes for which any experience is reported.

Co, Wright 1990 Natton=l Council on Compensation Insurtr~¢e.                                                           Page
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

MAINE EXPLANATION OF LOSS RESERVING QUESTION~ JRE--TO BE ANSWERED BY ALL CARRIERS
WRITING IN MAINE AS OF 12/31 OF THE CURRENT YEAR

CARRIER CODE

Exl~lain the reserving policy used for Maine Workers Compensation loss reserves valued as of 12/31 of the current year.
This Should inciude:

A. Ir~itial reserve procec[ure.

B. Interest rates used for discounting losses.

C. Oescrilotion of reserve procedure for incurred but not reported (IBNR) reserves, bulk reserve adjustments not associated with
a sl3ecific case.

D. Identification of mortality, morbidity, remarriage and other tables.

Attach responses to this questionnaire.

¯ If this =s a group report, list all carner names or carrier codes for which any experience is reDorled,

Page 10
© Copy~ght 1990 NatJonal Council o~ ComN#o~ In,,umrme.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

RHODE ISLAND LOSS CONTROL AND SAFETY ENGINEERING QUESTIONNAIRE--TO BE ANSWERED BY
ALL CARRIERS WRITING IN RHODE ISLAND AS OF THE CURRENT CALENDAR YEAR

CARR ER* CARRIER CODE

Oescribe the personnel and other resources that were available for loss control and safety engineering for Workers Compen.
s~-=tion risK.s in Rhode Isiand for the prewous Calendar Year. Attach responses to this questionnaire.

Describe the changes and improvements that were effected during the current Calendar Year. If no changes or imorovements
were made. indicate "NONE." Attach respon~ to this questionnaire.

"If this =s a group report, list all carrier names or carrier c¢~es for which any ext:|erience is repotted.

Page tl
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

RHODE ISLAND EXPLANATION OF LOSS RESERVING QUESTIONNAIRE--TO BE ANSWERED BY ALL CARRIERS
WRITING IN RHODE ISLAND AS OF 12/31 OF THE CURRENT YEAR

CARRIER* CARRIER CODE

Exptain the reserving poiicy used for Rhode Island Workers Compensation loss reserves valued as of 12/31 of the current year.
This should inciuc~e:

A. initial reserve Drocedure.

B. Interest rates used for discounting losses.

C. Description of reserve procedure for incurred but not re!:x~rted (IBNR) reserves, bulk reserve adjustments not associated with
a s!~ecific case.

D. Identification of mortality, morbidity, remarriage and other tables.

Attach responses to this questionnaire.

"tf Ibis is a group report, list all carrier names or carrier codes for which any experience is rel:)orted.

© Colwrtght 1990 Natlonat Council olt COmlletllallon Insurance,                                                       Page 12
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CARRIER"

SUE~MITTED BY

TELEPHONE NUMBER

CARRIER CODE~

TITLE

DATE SUBMITTED

TO BE COMPLETED FOR THE STATE OF RHODE ISLAND
REQUIRED TO COMPLY WITH RHODE ISLAND-RELATED LAWS TO INSURANCE CODE, CHAPTER 35

1, Amount of Back Interest Paid to Claimants

2. Amount Required to Pay Penalties

3. Total Interest and Penalties Paid (1 + 2)

(1)

(2)

(3)

If any interest or penalties are being reported on line 3, please answer the following questions,

(a) How does your company report the amount of money paid for back interest?

:~ Losses ~] Expenses [] Charged against surplus ~ Other (Explain)

(b) How are penalties re!:x:~rted?
[] Losses       ~ Expenses       [] Charged against surplus       [] Other (Explain)

We do not write compensation insurance in Rhode Island
and did not I~ay any interest or ~enatties for any previous
policy years.

We do write workers compensation insurance in Rhode Is-
land. However, we did not pay any interest or penalties last
year.

If this is a group report, list all carr=er names or carrle.r codes for which any eXl~erience is red, stied.

Page 13
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Ortginai Prlntln.c

TRANSMITTAL LETTER

CALL: CURRENT CALENDAR YEAR EXPENSEDATA BY STATE

2. DUE DATE: May 15 of the following year

3. CARRIER NAME

5. FILING AS: ~ GROUP r~ INDIVIDUAL COMPANY

4. CARRIER CODE

6. If filing as a group, list individual carrier names or carrier codes:

SUBMISSION TYPE:

~ Original ~ Correction

SUBMISSION CONTENT."

~ Full

Number of states included.

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

[] Partial and Not Final

~ Votuntary Resubmission

[] Partial and Final

10. Number of I~ages.

NCCi USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8, CALL: CURRENT CALENDAR YEAR EXPENSE DATA BY STATE

9. DUE DATE: May 15 of the following year

10, DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

1990 N~tlonaJ Council o~ Cofft~llon IIt~urafl~e.                                                     Page 14



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Semiannual Call For Compensation Experience (Call #17)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Standard Earned Premium at
NCCI DSR level, Standard Earned Premium at Company level, Net Earned Premium,
and Total Incurred Losses for the first half of the specified calendar year. Each NCCI
member carrier is required to submit this information for each state in which they
operate. Some states require all carriers writing workers compensatioh policies to
submit financial calls.

The Semiannual Call for Compensation Experience is used to derive 1/1 through 6/30
Calendar Year data. This allows semiannual updates of exhibits utilizing Calendar Year
data which would be limited to annual updates if the Semiannual Call for Compensation
Experience were not collected.

FILES/DATABASES:

Semiannual Call Production File::

This file serves as the central repository for Semiannual Call data. This file contains all
data received from the carriers as well as corrections applied to this data. Corrections to
the file are made via ACS for data entry of revised reports with electronic transfer of the
data to NCCI for incorporation into the production file.

Semiannual Call SAS Dataset:

This dataset serves as the work file for producing exhibits utilizing this data. Actuarial
analysis and reporting programs are executed using the data in this file.

SAS datasets are created for only those states for which exhibits are produced. The SAS
dataset only contains data for the specified state. This file is created through an
extraction from the Calendar Year Call production file.

NAIC Examination of NCCI -.Section I    May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

DESCRIPTION OF ERROR HANDLING:

Semiannual data is validated using automated reports as the data is received from the
carrier.

Carriers are sent written correspondence to resolve any errors identified during
validation. As revised reports are received, they are checked for accuracy and then if
correct are sent to ACS for processing.

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing unresolved
errors will be removed from the dataset if resolution of the remaining errors is not
possible within the framework of the production schedule.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response, telephone
responses are accepted with the stipulation that a written conf’trrnation of the changes also
be submitted.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls ~or Experience

Effective January 1, 1ego

CALL FOR EXPERIENCE #17

SEMI-ANNUAL CALENDAR YEAR CALL

Part IV
Page 17:1

1st Reprint

Background and Purpose of the Report

The Semi-Annual Calendar Year Call is due at NCCI on or
.~efore August 15 of the same year as ~l~e experience being
co,lee’ted. As an example, the Semi-Annual Call for January 1,
1990 ’.hrough June 30, 1990 Calendar Year Expenence ~s due
at NCCI on or ~efore August 15, 1991.

This ca~l is one of the five standard annual tails for expe.r~ence
subject to the Performance Evaluation Monetary Incentive Pro-
§ram ~PEMIP).

For each Semi-Annual Call Year, the first six.months of data
must be reported on a state basis. The Semi-Annual Call is
reported only once every year, with the current Calendar Year
January-June data the reportable experience. Semi-Annual
Calendar Year Transactions include all premium and ciaims
transactions that occurred in the first six.months of tl~e cur-
rent year. As a result, this six-months of Calendar Year data
will include policy activi~, both premium and claim which origi-
nated from brlor policy years.

The Semi-Annual Call is no longer used by NCCI Actuarial
for ratemaktng as it has been replaced by the Calen-
dar/Accident Year Call. However, this Call is used occasion-
atly to support rate level filings, proving useful. Results for
this call are still distributed to Members and Subscribers. It
is also ~sed internally to recognize and analyze state and in-
dustry trends.

Data collected in the Semi-Annual Calendar Year Call inc{udes
earned premium and incurred losses on a state basis. Earned
Premiums are separated between Standard At NCCI DSR
Level and Standard At Company Level. The incurred losses
include indemnity and medical benefits, along with IBNR.

The data reported in this call should exclude experience ¯
developed under large deductible policies (deductible
amount over $100,000 per claim or per accident).

The Calendar Year Reconciliation Report (Call #8) has.
been rm~tsed to add lines to reconcile premium and losses
to Page 14 of the Annual Statement due to the exclusion
of the large deductible policies.

Filing Requirements

Semiannual Call for Compensation Experience by State--
Calendar Period January 1 through June 30 of the Cur-
rent Year--Due August 15 of the same year

In accordance with the approved statistical program, you are
hereby requested to file with NCCI on or before August 15
of each year your compensation experience for the Calen-
dar Year period from January 1 to June 30 of the same year.

This Call is included in PEMIP (Performance Evaluation Mone-
racy Incentive Program) and will be suDieCt tO assessments
for tare and/or inaccurate re!~orting. Details of PEMIP are up-
dated annually in January of each year.

Note that the data recluired on the Semiannual Calendar
Year Call Is now identical to that required on the annual

~ Cooyrlghl 1990 Nltlon|l Council O~ Competent|on Insurance.

Calendar Year Call (Call #2). Net Earned Premtum has been
added to the Call and the Loss Ratio eliminated.
Two copies of the form for reporting the required infc~rmatio~
are provided in the package of calls sent to carriers in Oc-
tober of each year. One copy is to be filed with NCCI a~,d ~r,e
other copy ~s for your records. The states (or jurisdictions) for
which the requested data is to be filed are ~isted on ~e at-
tached forms.

Questions regarding reporting requiremenLs on comfier;on
of the Calls should be directed to Aggregate Ratemaking at
(407) 9974395.

A. GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on re-
porting forms. If this is a group reporting, each carrier
writing compensation must be listed individually on t~e
form. With respect to affiliated carriers, it will be ap-
preciated if you will follow the same method of report-
ing for this Call (~ndividual combany basis or grouc~
basis) as was followed in compliance with Call for
perience #2, the Calendar Year Call. If this is not con-
venient, please advise us that you have changed
procedure.

Standard Earned Premiums at NCCI Designated
Statistical Reporting Level

Standard earned premiums shall be the entire earned
premium for the state resulting from standard rating
procedures after the application of:

!. Experience rating plan adjustments (Note: Except
for Michigan experience, experience rating plan ad-
justments must reflect only NCCI published modifi-
cation factors.)"

Expense Constants (These are the Expense Cons-
tants published by NCCI or an independent bureau.
For Voluntary Business in pure !~remium states, Ex.
pense Constants at NCCI DSR level are 0.)

Loss Constants (These are the Loss Constants pub-
lisbed by NCCI or an independent bureau. For
Voluntary Business in pure premium states, Loss
Constants at NCCI DSR level are 0.)

but prior to the application of:

1. Deviations from NCCI designated Statistical Fie-
porting rates or pure premiums"

2. Deviations from published NCCI experience rat-
ing plan modification factors (except Michigani"

3. Retrospective rating plan adjustments

4. Other individual risl~ rating plan adjustments*"
(e.g., Schedule Rating)

Page 3
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Experience

Effective Janua~ 1, 1990

5 Premium discounts

6. Expense modif=cat~on program adjustments
7 Payment of oolicynotder dividends
8. Premium credits for small deductibie

coverage
Corners must report their Standard Earned Pre-
mium at NCCI’s exl3er~ence rating plan level for
all states exce!3t Michigan. For Michigan, carriers
may report their Standard Earned Premium at
their own experience rating ptan tevel if they use
their own experience rating plan.
Rates: Arkansas. Georgia, Illinois, Indiana, Rhode
Island, and Vermont
Pure Premiums: Connecticut (for policies effec-
tive 111190 and subsequent), Kentucky, Louisiana,
Maryland, Michigan, New Mexico (for policies el-
fective 1/1/90 and subsequent), Oregon
Note that premium adjustments resulting from the
application of individual risk rating plans other
than experience rating must be excluded from
both Standard Earned Premium at Company Rate
Level and Standard Earned Premium at NCCI
Level.

Standard Earned Premium at Company Level
The earned premium on all risks after the application
of:
1. Deviations from NCCt Designated Statistical Re.

porting rates or pure premiums"
2. Experience rating plan adjustments (Note: Except

for Michigan experience, experience rating plan
adjustments must reflect only NCCI published
modification factors.)"

3. Expense Constants (Carrier charged Expense
Constants)

4, Loss Constants (Carrier charged Loss Constants)
but prior to the application of:
1. Deviations from published NCCI experience rat-

ing I:)lan modification factors (Except Michigan)’"

2. Retrospective rating plan adjustments
3. Other individual risk rating plan adjustments’"

(e.g., Schedule Rating)
4. Premium discounts
5. Expense modification program adjustments
6. Payment of policyholder dividends
7. Premium credits for small deductible coverage
Rates: ArKansas. Georgia, Illinois, Indiana, Rhode Is-
land, and Vermont
Pure Premiums: Connecticut (for policies effective
1/1/90 and suOsequent), Kentucky, Louisiana,
Maryland, Michigan, New Mexico (for policies effec-
tive 1/1/90 and sul:sequent), Oregon
Carriers must report their Standard Earned Premium
at NCCI’s experience rating plan level for all slates ex-
cept Michigan. For Michigan, corners may report their

4o

Standard Earned Premium at their own experience rat-
mg plan ~evei ~f they use their own exl3enence rat~r,g
131an
Note tl-=at Drem=um adjustments resulting from the a~-
#hcation of individual rtsK rating plans other than ex-
9enence rating must be excluded from both Standard
Earned Premium at ComDany Rate Level and Stan-
dard Earned Premium at NCCI Rate Level.
For ever~ state In which Standard Earned Preml.
um at DSR Level Is reported, Standard Earned Pre.
mium at Company Level must be reported as well.

Carriers Writing at Deviations from NCCI Rates in
Administered Pricing States
For State Funds and other carriers writing at devia-
tions from Bureau Rates in non-competitive rating
states, the Standard Earned Premiums must be ad-
justed to Bureau rate level and must be reported in
the column labeled "STD NCCI Designated Star.
~:xorting Level:’ The Standard Earned Premiums at the
carrier rate level must De reporled in the column
beled "Standard Earned Premium at Company Level."
Carriers that do not deviate from NCCI rates must enter
their standard earned premium in the column ~abeled
"STD NCCI Designated Star. Reporting Level" and
must enter the same figure in the column labeled
"Standard Earned Premium at Company Level."

Competitive Rating States
For Arkansas, Connecticut, Georgia, Illinois, Indi-
ana, Kentucky, Louisiana, Maryland, Michigan, New
Mexico, Oregon, Rhode Island and Vermont, carri-
ers must enter the standard earned premium figures
at NCCI level and company level in the appropriate
columns on the form.

Net Earned Premium
Net earned premium shall be the actual earned pre-
mium on all risk~ prior to the payment of policyholder
dividends, but after application of any retrospective rat-
ing premium adjustments, after the application of pre-
mium discounts in accordance with Manual Rules,
after the exl~ense modification program, after any
deviations or "wrlte..offs" from Bureau rates or
pure premiums, and after the effect of any sched-
ule rating premium adjustments.

7. Incurred Losses

8o

Losses reported by state should include compensa-
tion and medical incurred during this calendar year
;:)eriod. For further details on the inclusion or exclu-
sion of certain tosses andlor reserves, please refer to
the specific instructions below.

Rounding Procedure and Reporting of Credits
Ptease reoort amounts of premiums and losses in
whole dollar= only. Count fifty cents and over as an
exlra dollar, and re)ect the cents if less than fit~/. Please
sP, ow negative amounts enclosed within parentheses
so that they may be I~andled properly in data er~tr’y
operations.

Copyright 1990 NIUonII Council o*t Co~l!)enl,,tJon Inlumnce. Pa~e 4
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1st Reprint

10,,

11.

Total Experience
Kindly show the totals of all amounts reported on the
last line captioned "Countrywide Total."
Signature Requirement
The person responsible for the completion and accura-
cy of this Call should sign and date the reporting form.
Full Submission
Report should include ALL States in which company
has data to report. Resubmission or correction must
also include all states, not just revised states.

B. SPECIFIC INSTRUCTIONS
1. "F" Cla~sifications

Experience of the "F" Classifications for policies ef-
fective January 1, 1974, and thereafter, MUST BE EX-
CLUDED.
Coal Mine Experience
Underground Coal Mine experience MUST BE EX-
CLUDED in all states except Pennsylvania and Vir-
ginia. In Pennsylvania and Virginia ALL Coal Mine
Experience MUST BE EXCLUDED.

3, Excese I~ollcles
Experience on excess policies MUST BE EXCLUDED.

National Defense Project=
Experience on National Defense Projects written un-
der the o~d Comprehensive Rating Plan or the new Na-
tional Da{~nse Projects Rating Plan MU~ BE
EXCLUDED. Experience incurred on a Defense Base
should be included unless written under the National
Defense Projects Rating Plan.

Reinsurance
No deduclJons shall be made from premiums ard loss-
es for or on account of reinsurance ceded. Premiums
and losses arising from reinsurance received by the
reporting company shall be excluded from the ex-
perience. Experience reported should be DIRECT
BUSINESS ONLY.

6o Aseigned Risk
Experience for assigned risk policies must be IN-
CLUDED. Assigned risk policie,’~ must be reported at
the level of approved assigned dsk rates.
Experience |ncurmd Under Occupational Disease

Experience incurred under any Occupational Disease
Act which is separate and distinct from the Compen-
sation Act for the state shall be combined with tl’e trau-
rustic experience under the State Coml~ensation Act,
and the total of suc~ combined experience sl~all be
reported.

IBNR
Losses reported by state should include an appropri-
ate reserve for incurred but not reported cases.

9. Reopened Cases
Include an appropriate loss reserve for reopened
cases.

10. Reserves for Specific Contingencies
Include medical and other loss reserves to meet specif-
ic contingencies.

11. Other Voluntary Reserves
Exclude voluntary reserves other than those men-
tioned above.

12.

13.

14.

15.

Expenses
Exclude all expenses, either allocated or unallocated
except allocated Coverage B loss adjustment expense.

Assessments and Special Compensation Funds
The inclusion of assessments and other compensa-
tion special funds as incurred losses in the Calendar
Year data follows the same instructions that apply in
reporting of experience under the NCCI Workers Com-
pensation Unit Statistical Plan Manual. Specifically,
when the compensation law states that, in connection
with certain types of Injury a specified amount sha~l
be paid into SpeCial funds (eg., a Second Injury Fund),
and that such amounts are in addition to the compen-
sation payable to the injured worker or his dependents,
then the combined total amount shall be reported as
incurred indemnity losses. Examples are: (1) payments
in no-dependent death claims, and (2) a specified per.
centage ot the permanent partial award. However, any
special payments to the states that are assessed on
total premium writings, total losses paid or incurred,
or total indemnity losses paid or incurred instead of
on a per c~aim basis, shall not be reported as losses
to the rating bureau. Assessments on USL&HW Act
cases ss required by the U.S. Department of Labor
should also be excluded. In other words, special funds
or assessments are reported as incurred losses only
when the assessment is levied on certain types of in.
juries.
A list of specific assessments and other compensa-
tion special funds for each state and the proper treat-
ment for including these assessments in calendar year
submissior~ is attached.

Small Deductible Programs
in states in which small deductible programs apply,
losses are to be reported on a gross basis inclusive
of the employee paid loss amount.

Taxes and Assessment= In Kentucky
Taxes and assessments on premiums earned in K~n-
tucky on or after January I, 1977 MUST BE EX-
CLUDED.
Please note that the date for reporting this data Is
on or before August 15 of each year. It is urged that
every effort be made to comply with this reporting date,
as a delay in receiving this data will seriously hamber
NCCI in its preparation of rate revisions. Please mail
this Call to:
National Council on Compensation Insurance
750 Park of Commerce Drive
Boca Raton, Florida 33487
ATTENTION: FINANCIAL DATA

~ Cogydght 19~0 Nltlonll Council oct Com!)enlil~on Insurance. Page
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Original Prin’~

NATIONAL COUNCIL ON COMPENSATION INSURANCE
SEMIANNUAL CALL FOR COMPENSATION EXPERIENCE BY STATE--
CALENDAR PERIOD JANUARY 1 THROUGH JUNE 30 OF EACH YEAR

Page

CARRIER"

SUBMITTED BY

"ELEPHONE NO.

AL 01 !

’AK 54 t

~. 02

AR 03

CA 04

CO 05

:CT 06

0C 08 i

FL 09

HI 52

!IL 12 !

IN 13 i

IA 141

~r’ 16

LA 17

;ME 18

CARRIER CODE

TITLE

DATE SUBMITTED

EARNED PREMIUMS

Standard at NCCl
0estgnated Statistical

Reporting Level
(1)

Standard at Company
Level Net

(3)
Incurred Losses

(4)

’MI 21

If this LS a group rep0rL list all earner names or carrier codes SHOW AMOUNT$ IN DOLLARS ONLY
for which any experience is reported. Page 6

Copyright 1990 National Council on Compensation
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

SEMIANNUAL CALL FOR COMPENSATION EXPERIENCE BY STATE--
CALENDAR PERIOD JANUARY 1 THROUGH JUNE 30 OF EACH YEAR

Part IV
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Original Printing

Page 2

CARRIER"

SUBMITTED BY

-ELEFHONE NO.

Standard at NCCI
Slate Designated Statistical

; Reporting Level
(1)

EARNED PREMIUMS

MT 25

t~E 26

Standarg at Company
b.wel

CARRIER CODE

TITLE

DATE SUBMITTED

Net
(3)

Incurred Losses
(4)

!MS 23

~MO 24

NH 21]

NJ 291

NY 31

NC 32 I

~OK 35 i

OR 36 t

’SO 40 1

TN 41 I

TX 42 ,

’ UT 43

, VA 45

, Wl    48

=~,ll Oir~er 99

TOTAL O0
SHOW AMOUNTS IN DOLLARS ONLY

~ Co~,rtgl~t 1990 National Council o~t CompenzatJon Inaumn¢ll.                                                             Page
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Original Print:

TRANSMITTAL LETTER

CALL: SEMIANNUAL CALL FOR COMPENSATION EXPERIENCE BY STATE--
CALENDAR PERIOD J~NUARY 1 THROUGH JUNE 30 OF EACH YEAR

~UE DATE: Augus~ 15 of the same year

CARRIER NAME

FILING AS: - GROUP -- INDIVIDUAL COMPANY

4. CARRIER CODE

If filing as a grouo, {ist individual carrier names or carrier codes:

SUBMISSION TYPE:

~ Original ~ Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

Voluntary Resubmission

NCCI USE ONLY
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

CALL: SEMIANNUAL C~LL FOR COMPENSATION EXPERIENCE BY STATEm
CALENDAR YEAR PERIOD J~NUARY 1 THROUGH JUNE 30 OF EACH YEAR

9. DUE DATE: August 15 of the same year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate sl~ecific individual)



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

STATISTICAL CALL NAME:

Loss Adjustment Expense Call On Countrywide Direct Workers Compensation Business
(Call #19)

DESCRIPTION OF CALL:

This call contains dollar amounts for workers compensation Incurred Losses, Allocated
Loss Adjustment Expense, Unallocated Loss Adjustment Expense, and Total Loss
Adjustment Expense separated into indemnity and medical components by Accident
Year. Each NCCI member carrier is required to submit this in aggregate for all the states
in which they operate. Some states require all carriers writing workers compensation
policies to submit financial calls.

The Loss Adjustment Expense Call is used to determine Loss Adjustment Expense
provisions included in NCCI manual rates and advisory rate filings.

FILES/DATABASES:

Loss Adjustment Expense Call Production File:

This file serves as the central repository for Loss Adjustment Expense Call data. This
file contains all data received from. the carriers as well as corrections applied to this data.
Corrections to the file are made via ACS for data entry of revised reports with electronic
transfer of the data to NCCI for incorporation into the production file.

DESCRIPTION OF ERROR HANDLING:

Loss Adjustment Expense data is validated using automated reports when the data is
received from the carrier.

Carriers are sent written corre,,;pondence to resolve any errors identified during
validation. As revised reports are received, they are checked for accuracy and then if
correct are sent to ACS for keypunching.

NAIC Examination of NCCI- Section I May 15, 1991 Page 1



DESCRIPTION OF DATA COLLECTION AND DATA HANDLING

Statistical Call Overview Document

MODIFICATIONS TO DATA:

Revised reports are processed as they are received. Any data containing errors which can
not be resolved in a time for rate filing deadlines is removed from the dataset.

All revised data is requested to be submitted on revised reports or via written
correspondence. When production deadlines require an immediate response telephone
responses are accepted with the stipulation that a written confirmation of the changes also
be submitted.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 2



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Calls for Exl:)erlence

Effective January 1, 1990

CALl.. FOR EXPERIENCE #19

CALL FOR LOSS ADJUSTMENT EXPENSE

Part I V
Page 19:1

Original Printing

Background and Purpose of the Report

The Call for Loss Adjustment Expense-C43untrywide Direct
Work..=rs Compensation Business is due at NCCI on June 1
of the current year for toss adiustment expense data valued
as of December 31 of the previous year.

At its October 12. 1988 meeting, the Actuarial Committee
rewewed the latest available loss adjustment ex!3ense data.
Currently, Staff has the following data available concermng
;des acljustment expense:

1. Calendar year loss adjustment data on a direct basis,

2. Accident year allocated and unallocated loss adjustment
expense data on a net basis.

The (~mmittee wants to collect accident year loss adjustment
expense information on a direct basis for the purpose of bet-
ter analyzing loss adjustment expenses.

The data for completing Call #19 is similar to the data from
Schedule ’P’ Part 1D of the carrier’s Annual Statement;
cept the data for this Call is on a direct basis,

The Call contains the same amount of accident y,~ars as
Schedule ’P’ of the Annual Statement. The carrier’,,i defini-
tion of allocated loss adjustment expense is to be consistent
with the definition adhered to in Schedule ’P.’ The Call in-
cludes total paid and total outstanding loss adjustment ex-
penses. Unallocated loss adjustment expenses are reported
for all accident years.

The intent of this Call is to collect accident year loss; adjust-
men~I expense information on a direct basis. This data is used
for calculating the loss adjustment expense included in the
NCC.I manual rates.

Filing Requlrement~

Call for Loss Adjustment Expense--Country-wide Direct
Wor!KePs Compensation Business as of December 31 of
each year--Due June 1 of the following year

In accordance with the a!3proved statistical !~rogram, you are
hereby requested to file with NCCI on or before June 1 of each
year, your loss adjustment expenss--<~untn/wide direct work.
ere compensation business valued as of December 31 of the
previous year.

Two copies of the reporting form for the required information
are provided in the package of reporting forms sent to carri-
ers in October of each year. One copy is to be filed with NCCI
and the other copy is for your records.

Questions regarding reporting requirements on completion
of the Call should be directed to Claims Cost Analysis at
(4.07) 997.4347.

Copyright 1990 NaUonei Council oa CompensilJon Insurance.

GENERAL INSTRUCTIONS

1. Group Report

Carrier name and five-digit code must be shown on
the reporting form. If this is a grouo reporting, each
carrier writing compensation must be listed individu-
ally on the reporting form. List oniy the names or car-
rier codes of those carriers that have direct business
during at least one of the !:)olic’y years for which data
is required.

2. Accident Year Losses

(~) Paid: Enter all Workers Compensation loss pay-
ments figures. This is similar to item #3 of Sched-
ule ’P’ Part 1D for the required years, exce!3t this
Call requires direct business information.

(2) Outstanding: Enter all Workers Compensation
losses unpaid. This is similar to item #9 of Sched.
ule ’P’ Part 1D for the required years, excelot this
Call requires direct business information.

LOSS ADJUSTMENT EXPENSE

3. Accident Year Allocated

(3) Paid: Enter all Workers Compensation allocated
loss expense payment figures. This is similar to
column #.4 of Schedule ’P’ Part 113 for the required
years, except this Call requires direct business in-
formation.

(4) Outstanding: The method for calculating the
figures to be reported in this column is to be con-
sistent with the method used for splitting paid el.
located and unallocated loss adjustment expense
on Schedule ’P,’

4. Accident Year Unallocated

Paid: Enter all Workers Compensation unallocat-
ed loss expense payment figures. This is simi-
lar to column #5 of Schedule ’P’ Part 10 for the
required years, except this Call requires direct
business information.

(6) Outstanding: The method for calculating Ihe
figures to be reported in this column is to be con-
sistent with the method used for splitting paid al-
located and unallocated loss adjustment expense
on Schedule ’1~’.

5. Accident Year Total

(7) Paid: Enter the sum of the figures reported in
column #3 (paid allocated LAE) and column ~5
(paid unallocated LAE) for the years required.

Page 3
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Effective January 1, 1990

Outstanding: Enter the sum of the figures report.
ed in column #4 (allocated outstanding LAE) and
column #6 (unallocated outstanding LAE) for the
years required.

5a. Total (of A to L)

Enter the sum of lines a to I for each column (1 to 8).

6. Current Calendar Year

The last line of the call for Loss Adjustment Expenses
asks for LAE data for the calendar year being report-
ed. The required information is defined as follows:

COLUMN
NUMBER

(1)

(2)

DATA DEFINITION
Enter the amount paid in Workers Compensa-
tion losses for the year being reported.
Enter the amount of change in Workers Com-
pensation loss reserves for the year being
reported.

(3)

(,~)

(5)

(6)

(7)

(8)

Enter the amount paid in allocated loss aCjust-
merit ex!oense for the year being reported.
Enter the amount of change in allocated loss
adjustment expense reserves for the year be-
ing reported.
Enter the amount !~aid in unailocated loss ad-
j=~stment expense for the year being reported.
Enter the amount of change in unallocatecl loss
adjustment expense reserves for the year be-
ing reported.
Enter the total paid Loss Adjustment Expense
for the year being reported.
Enter the change in Loss A~justment Expense
reserves for the year being reported.

Please note that the date for reporting this data Is on or
before June 1 of each year.

Page 4
© COlWdght 1N0 Nltlorl=l Council o~ Co~pensaUo=t Iflm~lmee.



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Rel~ortlng Guidebook for the Annual Calla for Experience

Effective January 1, 1990

Part IV
Page 19:3

Original Printing

~ Copyr~gflt 1990 Natlon=t Council on Coml~eneatJon Insum,~ce. Page



NATIONAL COUNCIL ON COMPENSATION INSURANCE
Reporting Guidebook for the Annual Cells for Experience

Effects January 1, 1990

Part IV
Page 19:5

Original Printing

3.

5.

6.

TRANSMITTAL LETTER

CALL: CALL FOR LOSS ADJUSTMENT EXPENSEwCOUNTRYWIDE DIRECT WORKERS COMPENSATION
BUSINESS AS OF DECEMBER 31 OF EACH YEAR

DUE DATE: June 1 of the following year

CARRIER NAME

FILING AS: [] GROUP E] INDIVIDUAL COMPANY

If filing as a group, list individual carrier names or carrier codes:

SUBMISSION TYPE:

[] Original C] Correction

MAIL CALL AND TRANSMITTAL LETTER TO:

NATIONAL COUNCIL ON COMPENSATION INSURANCE

750 PARK OF COMMERCE DRIVE

BOCA RATON, FL 33487

ATTN: FINANCIAL DATA

Voluntary Resubmission

NCCl USE Oh=
Date Received

Receipt Mailed

NATIONAL COUNCIL ON COMPENSATION INSURANCE
RECEIPT OF CALL NOTIFICATION

8. CALL: CALL FOR LOST ADJUSTMENT EXPENSE--COUNTRYWIDE DIRECT WORKERS COMPENSATION
BUSINESS AS OF DECEMBER 31 OF EACH YEAR

9. DUE DATE: June 1 of the following year

10. DATE RECEIVED AT NCCI BY

11. MAIL RECEIPT TO: (Indicate specific individual)

© Co~y~ght 1~0 National Council on Compensation Inmu~n~e.                                                   Page 6
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

A. Area Overview

The Overall Rate Level area collects aggregate premium, loss and expense data
from each carder on forms referred to as financial calls. NCCI receives
approximately 95% of financial calls on hardcopy. The remaining calls are
submitted by carriers on microcomputer diskette.

Aggregate premium, loss and expense data is combined with data from prior
years to produce an overall rate level change recommendation for the industrial
classes in each state. The proposed overall rate level change is delivered to Class
Ratemaking for use in deriving rates by class and is included as part of the annual
state rate filing.

For a more detailed description of the Overall Rate Level area, refer to Volume
II, Section I, Description of Data Collection and Data Handling. Detailed flow
diagrams for this area are included in the Volume II Appendix.

B. Area Evaluation

Key Strengths:

o NCCI accurately processes the aggregate premium and loss amounts
reported by carders for use in the calculation of overall rate level
indications.

o NCCI consistently uses more than 98% of the premium written in a state
to calculate the overall rate level.

o NCCI’s Quality Control department provides an independent check of
critical validations and calculations used to determine the overall rate
level.

o NCCI performs extensive actuarial analysis of the financial call data as
reported by the carriers.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 1



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

Key Weaknesses:

o Current NCCI policy, procedures, and systems place too much of the
burden of data verification and error correction on NCCI, and not enough
on the carders.

o NCCI has limited controls over its end user systems. These systems
account for the majority of overall rate level processing.

o NCCI collects F-Class financial call data which is not used to determine
rate level changes and is not currently validated.

o The fines assessed through NCCI’s current monetary incentive program do
not provide significant financial incentive to improve carder performance.

Key Recommendations:

o NCCI should place more of the burden of the correction and validation of
financial call data on the carriers.

NCCI should develop, establish, and strictly enforce standards for
developing, executing, and maintaining end user applications.

NCCI should examine their current list of financial calls. Calls which are
not validated or required should be eliminated.

Fines for late submissions and errors should be more significant and
should also be assessed for failure to respond to NCCI inquiries about
possible errors. This would encourage carriers to submit quality data on
time and to respond promptly to NCCI requests for additional
information.

Co Testing Objectives

To evaluate the quality
Overall Rate Level.

and adequacy of financialcall data validation in

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 2



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

To evaluate the controls over completeness of financial call data used to
produce overall rate level indications.

To verify that all corrections made to financial call data are documented and
authorized by the appropriate cartier.

To evaluate the accuracy of financial call data used to determine overall rate
level indications as compared to the data reported by carders.

D. Testing Methods

The evaluation of Overall Rate Level was accomplished through control
procedures review, systems review and analysis, and statistical sampling. These
techniques are described in the Evaluation Approach section of Volume I, Part C
of this report.

E. General Observations & Recommendations

1) NCCI has limited controls over its end user systems in Overall Rate Level.

The Overall Rate Level area currently performs a great deal of its
automated processing using systems controlled by actuarial personnel.
These systems perform functions critical to NCCI’s ratemaking function.
They perform extensive financial call data validation, data correction and
actuarial analysis and produce major components of rate filings. While
these systems seem to operate adequately and the results are carefully
checked by the Quality Control function, they do not have systems
controls commensurate with their importance to NCCI’s business
objectives.

Key deficiencies include:

o There are no processing control reports or audit trails which document
the activity of extraction and update programs.

o Documentation of existing applications is limited.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 3



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

o There are no standards for testing new application programs or making
changes to existing application programs.

Given the importance of end user computing to the Overall Rate Level
process, NCCI is incurring significant risks due to their current lack of
controls.

NCCI should implement more stringent controls over its end user
computing environments. Standards for developing, executing, and
maintaining end user applications should be established and strictly
enforced.

We understand that NCCI is now developing an end user computing
policy which is intended to address data processing controls.

2) Many of NCCI°s end user systems in the Overall Rate Level area could
moved to a production environment.

The vast majority of validation of and correction to financial call data
used to produce overall rate level indications is accomplished through the
execution of end user controlled applications. Many of these applications
are executed every year for each state.

Some of the validation processes performed through end user computing
for each state are:

0

0

o

Policy Year and Accident Year Validation error reports which identify
reporting errors that will have a net effect on the state rate level.

Deviation Analysis reports which compare the ratio of Standard
Premium at NCCI Designated Statistical Reporting (DSR) Level to
Standard Premium at Company Level on the Policy Year Call to
NCCI’s estimate of the ratio.

The Reconciliation Report which reconciles data used in the rate level
calculations to the annual statement.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 4



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

o Policy Year and Accident Year Check Reports which check to see that
the allocation of losses to the Policy Year and Accident Year is
consistent.

NCCI actuarial personnel currently maintain and execute these
applications. Some of the types of modifications recently made to the
validation and deviation analysis programs by end users are:

o The validation programs were modified to allow validation of the new
Assigned Risk Calls.

o New edits were created to check for 8th-to-Ultimate development and
separate indemnity and medical developments.

Enhancements were made which enabled more accurate validation of
the Designated Statistical Reporting Level premium by utilizing the
new Assigned Risk Financial Call.

o The 8th-to-Ultimate development edit was changed to
10th-to-Ultimate, to reflect the collection of 10th-to-Ultimate data.

The "basic" and "general" edit functions do not change significantly from
one year to the next and could be supported by NCCI’s data processing
department. Some functions, such as actuarial analysis, are better suited
to an end user computing environment.

NCCI should move stable, regularly executed end user applications
into a production environment where they can be maintained and
executed by NCCI’s data processing department. This will reduce the
risk of processing errors by taking advantage of a more tightly
controlled environment.

3) NCCI collects F-Class financial data which is not used to set rate levels and
i~ nQ[ ~0rrently validated.

Each year, NCCI distributes twenty-two requests for financial data
(financial calls) to member carriers. These financial calls provide NCCI
with information necessary to determine overall rate level indications and
to respond to state specific information requirements.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 5



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

The two "F-Class" calls collected by NCCI are not used to set rate levels
or to respond to state insurance commission requests for information.

The F-Class Calendar Year Call and the F-Class Policy Year Call were
originally distributed in 1974. In 1978 it was determined that most of the
carriers had problems reporting F-Class financial data. NCCI decided to
try to use statewide development factors or to use WCSP data to come up
with a trending model. To NCCI it appears that trending using WCSP
data is more accurate.

In 1986 an attempt was made to produce F-Class rate levels using the
F-Class financial call data, but quality problems as well as the relatively
low premium volume in most states led to results of questionable value.
In the eight years between 1978 and 1986 no significant improvement was
noted in F-Class data quality.

F-Class calls have never been consistently validated. Currently there are
only two identified uses of the F-Class calls. The first use is to determine
assigned risk market share. This figure is used as part of the calculation
of on-level factors. An on-level factor is a factor that adjusts premiums
(losses) to the current premium or law level. The second use is part of a
reconciliation of financial call data to page 14 data in the insured’s annual
statement, During this process, the F-Class Calendar Year Net Direct
Earned Premium and Direct Incurred Losses are used to verify the
insured’s reported data on the Calendar Year Reconciliation Report.
F-Class calls will no longer be used when data from the newly
implemented Assigned Risk calls is deemed mature.

NCCI should examine their current list of financial calls. Calls which
are not required should be eliminated. Carriers should be required
to submit quality data for any remaining calls. Likewise, NCCI
should fully validate any financial data they continue to request from
the carriers.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 6



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

4) The fines assessed through NCCI’~ current monetary_ incentive pro~am are
not large enough to provide an effective incentive to improve carrier
reporting.

NCCI currently distributes twenty-two financial calls to over 400
carriers/carrier groups. NCCI procedures indicate that carriers are fined
for:

o Late financial call submissions.

o Data submitted in error.

o Late responses to NCCI requests for additional information.

o Financial call submissions which are not reported in sequential page
order.

We observed that NCCI assesses fines according to their procedures
except for fines for late responses to requests for additional information.
NCCI requests this information from carriers to explain unusual shifts in
financial call data or to correct identified errors. NCCI procedures allow
carriers two weeks to respond. Although carriers are often delinquent in
responding, NCCI is not currently assessing any fines for late responses.

In a 1990 rate filing, a carrier’s financial call data was not available at the
time of preparation of the policy year and accident year rate filing
calculations. This carrier wrote approximately 5% of the state’s direct
written premium. The carrier originally submitted its financial calls to
NCCI, but additional information was requested before the data was to be
used in the rate filing calculations. Unfortunately, the carrier did not
respond to several requests by NCCI for additional information and its
data was omitted from last year’s rate filing.

Even the fines that NCCI does assess do not appear to be effective in
encouraging timely, quality data submissions from carriers.

Fines assessed for errors in submitted data are based on three levels of
editing:

NAIC Examination of NCCI - Section I May 15, 1991 Page 7



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

o General Edits - identify errors that will result in NCCI’s inability to
process the data (e.g. a missing state code).

o Basic Edits - identify validation checks that identify conditions that
can occur as the result of an error or omission and can be determined
on a comparison of data elements on one or more calls. A major
source of Basic edit errors is incorrect arithmetic or careless data entry
(e.g. total line for IBNR losses does not equal the sum of the
individual line items).

o Actuarial Edits - identify those checks performed on a carrier’s data
designed to verify the accuracy and reasonableness of the data
submitted (e.g. loss development for a policy year is unusual).

In addition to fining carriers for data errors and late submissions, NCCI
charges carriers a $50 reformatting fee for submissions which are not
sorted in the standard NCCI sequence. Many carriers incur the $50 charge
rather than have their staff reformat the data.

In any given year, the total fines that can be assessed for a single
carrier/carrier group is limited to 1/10 of 1% of the carrier/carrier group’s
prior calendar year net direct workers compensation premiums.

In 1990, 565 carriers were fined for late submissions and for failing
"Basic" and "Actuarial" edits for their five PEMIP financial calls. There
was a total fine assessment of $72,800 for 449 "Basic" edit errors and
$77,380 for 203 "Actuarial" edit errors. Carriers were assessed $214,122
in fines for submitting their PEMIP financial calls a total of 2,030 days
late. The total fines assessed in 1990 were $364,272, approximately 6/10
of 1% of NCCI’s carrier contributed operating budget. NCCI will bill an
estimated $245,141 of this total. $54,806 of the remaining $119,131 is
applicable to state funds. As a matter of policy, state funds do not pay
fines. The remaining discrepancy is due to limitations of fines assessed
against carriers.

NCCI should strongly encourage carriers to submit quality financial
call information. The first step in this process is to establish precise
quality and timeliness standards and to obtain carrier commitment to
meet those standards. The second step is to measure and report
results. Establishing consistent and regular carrier performance

NAIC Examination of NCCI - Section I    May 15, 1991 Page 8



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

reporting will help measure data quality and timeliness and
communicate the results. Reports of carrier data quality and
timeliness performance should be distributed to the carrier and to the
industry as a whole. Peer reporting would assist NCCI in improving
overall carrier performance. Financial incentive programs and/or
fines should be more significant to encourage carrier compliance with
the established quality and timeliness standards.

5) NCCI spends a significant amount 9f time performing basic and ~¢tuarial data
edits which are intended to verify that carders report data accurately and
eQnsistently, This redoces the time available to perform actuarial analysis.

Each year, NCCI receives financial calls from over 400 carriers/carrier
groups. All financial call data is subjected to basic edits to ensure that all
required fields are completed, detail amount fields add up to total amount
fields, amounts are within acceptable limits, and data from one financial
call is consistent with data reported on other financial calls. All of these
edits must be performed before the actuarial analysis of the data begins.

When financial calls are received, NCCI clerks perform manual and
automated processing to identify basic errors in financial data submitted
by carriers. In addition, NCCI actuaries spend an average of two to three
weeks per state identifying data that fails data edits.

NCCI has developed a PC edit package known as Financial Calls on
Diskette (FCOD). This package provides carriers with the option of
prevalidating their financial call data and submitting it on microcomputer
diskette. The FCOD system package performs basic edits on financial call
data, thus allowing carders to correct the data before submitting it to
NCCI. It also allows carriers to submit financial data on an electronic
medium (diskettes), eliminating the need for manual entry of this data.
The FCOD system does not provide a medium for carrier submitted
corrections to financial call data. Only 34 of over 400 carriers/carrier
groups currently submit financial call data through the FCOD system.

There are currently no carrier performance statistics available indicating
the quality of the financial call data submitted on FCOD versus the data
previously submitted on hard copy financial calls.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 9



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

NCCI should institute procedures to require carriers to validate and
correct their own financial call data. While the current FCOD system
is an excellent first step, more significant carrier participation and a
mechanism for carrier submitted corrections are required to make it
effective. The FCOD system should be enhanced and required. More
significant fines should be assessed against carriers for all data
submitted in error.

NCCI will still be required to validate carrier data, but by placing
more of the burden of correction and validation of financial data on
the carriers, NCCI actuaries will have more time to perform actuarial
analysis.

6) NCCI eliminates financial call data from rate level calculations.

Each year NCCI eliminates ("zeros out") financial call data from rate level
calculations. This is done to reduce distortion in rate level indications
caused by unusual, inaccurate, or incomplete data. In our random sample
three out of 180 Policy Year calls were "zeroed out", and eight out of 180
Calendar-Accident Year calls were "zeroed out".

NCCI personnel indicate there are several reasons why carrier submitted
data may be excluded or "zeroed out". Among these are:

o Policy year losses and/or premiums are reported as negative.

o Losses are reported without corresponding premiums.

o Reported losses do not accurately reflect the split between medical and
indemnity components.

o Reported data reflects significant, unreconcilable increases or
decreases in reserves. An example of this would be unusual changes
in outstanding losses.

O Reported data is missing certain components because the acquiring
company in a merger or buyout situation does not provide the carrier
with premium information related to the acquired company.

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 10



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

NCCI attempts to resolve problems with data before excluding it. In
reviewing 38 NCCI state rate filings for 1990, 39 carriers in total had their
data "zeroed out". This was the result of 100 exclusions of specific
figures relating to policy year data from rate filings and 82 exclusions of
specific figures relating to accident year data.

NCCI should continue to eliminate data if it is inaccurate and will
significantly distort rate level calculations. Carriers should be
strongly encouraged to submit quality data and to respond promptly
to NCCI requests for additional information. A more effective fining
procedure that includes more significant fines for data submitted in
error would help in this regard.

7) NCCI’s Ouali_ty Control department provides an independent and thorough
check of critical calculations used to determine the overall rate level.

The Quality Control department (QC) is responsible for assuring the
accuracy and reasonableness of the data that affects the overall rate level.
QC provides an independent check intended to verify most overall
ratemaking procedures. QC performs and independently recalculates the
on-level factors using the input parameters and other supporting
documentation provided by the Overall Ratemaking area. An on-level
factor is a factor that adjusts premiums (losses) to the current premium or
law level.

QC documents the data which they review with a red dot. This red dot
signifies that the value reviewed reconciles to its supporting ("backup")
documentation. The review mark is also placed by any recalculations that
are performed by QC.

After QC has finished their review of the overall rate level data, a Rate
Level Review Form is completed. Errors that QC has identified are
designated with an asterisk on a draft of the rate level filing. The rate
level filing is returned to Overall Ratemaking supervisors, who ensure that
all identified errors are investigated and corrected.
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Specific Tests Performed

1) Evaluated the controls over receipt and data entry_ of hard copy financial calls.

Determined whether existing controls over carrier submission of
financial calls are being executed.

Evaluated the adequacy of existing controls over carrier submission of
financial calls.

Determined whether existing visual edits of financial calls are
performed and that identified errors are cleared.

Evaluated the manual sorting process for hard copy financial calls.

Evaluated whether General edit errors are cleared properly and on a
timely basis.

2) Evi~l~llated procedures in place to validate and correct financial call data by

Determined whether corrections identified were applied to the
Financial Call Production File.

Determined whether all corrections made to the financial call data had
supporting documentation to explain any changes made.

3) Evaluated procedures in place to identify on¢l Clear errors using the Loss
Analysis Report.

Evaluated whether those exceptions identified using the Loss Analysis
Report were corrected and cleared on a timely basis.

Evaluated the procedures that ensure that carriers who reported total
losses incurred which do not reconcile to their medical and indemnity
amounts are identified and corrected.
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Determined whether the proper level of management reviews this
report.

4) Evaluated procedures in place to identify and clear errors using the Policy
Year Validation, Accident Year Validation. and Deviation Analys.is reports.

Evaluated whether error messages are properly investigated and
corrected on a timely basis.

Determined whether errors that were cleared or explained are
supported with sufficient documentation.

Reviewed the documentation sign-off procedures to ensure that all
errors have been addressed.

Evaluated whether sufficient documentation exists to explain
discrepancies or changes in the rate level package.

5) Evaluated procedures to reconcile Policy Year and Accident Year information
included in. the final rate filing.

Reconciled Policy and Accident year summaries to Policy and
Accident year Early Warning reports.

Reconciled Policy and Accident year Early Warning reports to the
Rate Level Including IBNR report.

6) Ev~,luated controls to ensure the accuracy of development factors used in
�letermining overall rate level~.

Determined whether the Development Checksheet Report identifies
carriers that have contributed to any differences between this and last
year’s Policy Year Development Factors.

Determined whether development factors from the Policy Year
Summary and Accident Year Summary Reports were used in last
year’s rate filings.
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7) Evaluated the effectiveness of the Ouality Control Department in ensuring the
accuracy of overall rate level indications:

Determined whether Quality Control provides an independent check of
the critical validations and calculations used to determine the
aggregate ratemaking level.

Determined whether the input financial data used in the aggregate rate
level calculations are correct.

Evaluated whether an adequate audit trail exists to determine what has
been reviewed by Quality Control.

Determined whether the new on-level factor calculations are being
computed properly.

Evaluated whether procedures exist to ensure that discrepancies
identified by Quality Control are cleared on a timely basis.

8) Statistically sampled financial call data and compared it to originally
submitted financial call forms and documented corrections.

An attribute sampling approach was used. This approach measures
frequency of errors rather than size of errors.

Five populations were defined. The Policy Year and Calendar-
Accident Year populations consisted of all records submitted in 1987,
1988 and 1989. The Calendar Year, Insurance Expense Exhibit and
Calendar Year Reconciliation Report By State populations consisted
of all records submitted in 1989.

A confidence level of 95%, an expected error rate of 2% and a
tolerable error of 5% were used to determine the sample sizes.

Samples were extracted from NCCI’s computerized files used for
overall ratemaking.

NAIC Examination of NCCI - Section I    May 15, 1991 Page 14



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Overall Rate Level

These samples were verified by comparing the original financial call
to it’s corresponding file record. The specific fields tested for each
call were:

o

o

0

o

Calendar-Accident Year - State Code, Standard Premium,
Company Premium, Net Premium, Total Losses Paid, Total Losses
Outstanding excluding IBNR, Total IBNR, Total Incurred Losses
including IBNR, Incurred Indenmity Claim Count, Paid
Indemnity, Paid Medical, Outstanding excluding IBNR Indemnity,
Outstanding excluding IBNR medical, IBNR Medical, and IBNR
Indemnity.

Policy Year - State Code, Standard Premium, Company Premium,
Net Premium, Total Losses Paid, Total Losses Outstanding
excluding IBNR, Total IBNR, Total Incurred Losses including
IBNR, Incurred Indemnity Claim Count, Paid Indemnity, Paid
Medical, Outstanding excluding IBNR Indemnity, Outstanding
excluding IBNR medical, IBNR Medical, and IBNR Indemnity.

Calendar Year - Net Direct Earned Premium, Direct Incurred
Losses, State Code, Standard Premium and Company Premium.

Calendar Year Reconciliation Report By State - Code, Net Direct
Earned Premium and Direct Incurred Losses.

O Insurance Expense Exhibit - Net Premiums Written, Net Premiums
Earned, Net Losses Incurred, Loss Adjustment Expenses,
Acquisition Field Supervision and Collection Expenses, General
Expenses, Taxes, Licenses and Fees, Net Investments and Total
Expenses.

All identified discrepancies were discussed and researched with NCCI
personnel. Results were summarized and included in the Appendix of
this volume.
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9) Judgmentally sampled carder submitted financial calls and compared them to
~h~ FinanCial Call Production File.

A judgmental sample of fifty cartier submitted financial calls was
selected from the financial calls received in 1988, 1989 and 1990.
Twenty-five Policy Year and Twenty-five Accident Year financial
calls were selected from microfilm records.

The financial calls selected were compared to data contained on the
Financial Call Production File to determine whether the data existed
on the file.

All identified discrepancies were discussed and researched with NCCI
personnel. Results were summarized and included in the Appendix of
this volume.

G. Specific Findings & Recommendations:

1) Agffegate premium and loss amounts reported by carders are accurately
processed for use in the calculation of overall rate level indications.

NCCI’s electronically stored financial call data was compared to carrier
submitted source documents. This comparison was performed for five
financial calls collected by NCCI. A summary of the results follows:

o In a random statistical sample of 180 Calendar-Accident Year
financial call records, one error which affected three premium fields
was noted. This error was caused by receipt of a correction call after
the overall rate levels had been produced. In addition, NCCI actuarial
personnel zeroed out data for eight carriers. While eliminating data is
warranted in many cases, these eliminations were considered to be
errors for the purpose of quantifying the sample test results.

o In a random statistical sample of 180 Policy Year financial call
records, data for three carders had been zeroed out.

o In a random statistical sample of 176 Calendar Year financial call
records, one error in a premium field was noted. This was caused by
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receipt of a correction call after the overall rate levels had been
produced. In addition, data for two carders had been zeroed out.

In a random statistical sample of 177 Reconciliation Report records,
no errors were noted.

2)

o In a random statistical sample of 181 Insurance Expense Exhibit
records, one error was noted.

In all of these samples, errors were defined as discrepancies greater than
$5,000 between the originally submitted financial call and its
corresponding data record used to calculate last year’s aggregate rate level.

The results from these tests indicate that aggregate financial data is
accurately processed for use in calculating overall rate levels.

Detail sampling results are included in the Appendix to this volume.

Limited testing indicates that financial call data files include all carrier
submitted financial call data received by NCCI.

In a judgmental sample of fifty carrier submitted financial calls, no
indication was found that data which should have been present on the
Financial Call Production File was not.

In this sample, discrepancies were defined as differences between what
was reported by carriers on financial calls and what was resident on the
Financial Call Production File.

3) The current control mechanism to ensure that all member carders submit
financial call data is not based on an authoritative list of carders.

Each year, NCCI receives financial call data from over 400 carriers or
carder groups. At the end of each year, NCCI sends out a financial call
questionnaire to each member and subscribing carrier. On the
questionnaire, carriers request that the financial call packages be sent
during the coming year. NCCI uses this information as the basis to send
out financial calls and acknowledgement letters.
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The log of expected financial calls is developed from the
acknowledgement letters sent by the carriers and from a list of large
carriers. Carriers who do not return the acknowledgement letter may not
be included in this log.

For the 1990 financial calls, we observed that a subscribing carrier failed
to indicate on the questionnaire those calls to be submitted, and
consequently did not receive its package of financial calls in time to
comply with the submission schedule. (The carrier apparently assumed
that the calls would be sent automatically.) Subsequent follow-up, by the
carder, resulted in NCCI mailing the calls much later to the carrier.
Without that carrier follow-up, the calls would not have been received.
The carder operates in only one state and did submit 1988 and 1989
financial calls.

If a carder’s financial calls are not received in time for the start of the
overall ratemaking process, NCCI will, in theory, identify the problem
during rate level processing. Year-to-year comparisons of data should
reveal the possibility of an omission. If the data cannot be obtained
within the rate filing schedule conslraints, NCCI eliminates the data from
development patterns and in calculating cost ratio calculations.

This situation highlights a control inadequacy. Any small or medium size
carrier that does not return the questionnaire will not be expected to
submit financial call data. This missing data may be identified later via
reasonableness tests performed during a state’s overall rate level
processing, but will often result in eliminating related data rather than
obtaining the missing data. Carders that do not submit for several years in
a row may not be missed.

NCCI should implement a front-end financial call tracking
mechanism based on the assumption that all carriers writing workers
compensation policies in a state will submit all financial calls required
for that state. Carriers who do not submit a call should be required
to submit an explanation letter. A carrier’s submission requirements
will not be fulfilled until all financial calls and/or explanation letters
have been received. The tracking mechanism would also denote those
carriers that are in liquidation or receivership, or no longer write
workers compensation coverage. Such front-end monitoring at the
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workers compensation coverage. Such front-end monitoring at the
carrier submission level would reduce some of the basic edit
validation effort performed by actuarial personnel during the state
rate level processing.

This tracking system should be integrated with NCCI’s policy
database.

4) NCCI’s current Carrier Corr.esp0ndcnce files do not documen[ 811
authorized by the carrier.

NCCI performs validation procedures to identify errors and unusual shifts
in financial data. NCCI contacts carriers with requests for additional
information when inconsistencies are identified in their financial data.
Carriers are required to respond in writing to such requests within a two
week period. These responses often result in modification to previously
submitted financial call data. Frequently, NCCI personnel will elicit
carrier responses over the telephone in order to expedite the production of
overall rate levels.

Written correspondence is documented for each carrier in a Carrier
Correspondence file. This documentation serves as an audit trail for
carrier authorized modifications to financial call data.

Not all authorized changes are documented in the correspondence file.
NCCI does not usually adequately document phone conversations made
with the carrier which may result in modifications to financial data. There
is no standard form or standard policy. Specific actions which the carrier
agrees to take may not be followed up on or documented.

NCCI should document carrier authorization for all changes to
financial call data. Phone conversations resulting in modifications to
data should be documented on a standard form. Any follow up
action agreed to by the carrier should be tracked to ensure its timely
and successful completion. A log of written correspondences and
detailed accounts of phone conversations should be stored on a
centralized carrier correspondence database which could be accessed
on-line.
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In the long term, carriers should be required to correct their own
financial data through data resubmission. Carrier performance
reports should be regularly distributed. More significant fines should
be assessed against carriers for any data submitted in error.

5) NCCI r~[~ filings do not indicate all exclusions of data from overall rate level
calculations.

Each year NCCI eliminates some carrier submitted financial call data
from rate level calculations. This action reduces the distortion caused by
unusual, inaccurate, or incomplete data in actuarial analysis.

In state rate filings, NCCI identifies carriers with data excluded from cost
ratio calculations if they write more than $10,000 in premium in the state.
The premium as a percent of market share is shown. Appendix A-VI
from the thirty-seven state rate filings in 1990 indicated that between
0.0% and 5.2% of state premium volume was excluded depending on the
state.

Rate filings do not indicate the dollar amounts of excluded losses and
premiums or the percentage of total incurred loss data excluded. Data
exclusions for carriers writing less than $10,000 in premium are not noted.

NCCI should document all exclusions of data in state rate filings.
This documentation should indicate all carriers excluded, the dollar
amount of losses and premiums excluded, and the percentage of total
losses and premiums. For those carriers writing less than $10,000 in
premium in a state, the amount of data eliminated should be shown in
aggregate. Such documentation would then display both the market
share proportion and magnitude of the excluded data.

NCCI should consider distributing a yearly carrier performance
report to the NAIC indicating all carriers whose data has been zeroed
out because of substandard reporting.
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6) NCCI rate filings do not explain differences in premium or loss amounts.
vglued as of the same point in time. in consecutive year’s rate filings.

As part of state rate filings, NCCI includes development triangles. These
development triangles include three evaluation years of data by accident
year and policy year, and display changing valuations over time for
reported losses. Loss development data contains cumulative payments,
and may contain case reserves or case reserves plus IBNR depending upon
the actuarial methodology being used. A sample of a development
triangle is shown below.

Premium and Indemnity & Medical Paid Losses for Matching Companies As Per:

Valuation
Policy 1st Rpt 2nd Rpt 3rd Rpt 4th Rpt Dev
Year Factor
1983 Std Pt~rn. xxx xxx 618,728,661 620,373,796 1.003

lnaPd.Losses xxx xxx 173,256,798 213,833,383 1.234
Med.Pd.Losses xxx xxx 197,519,536 210,036,314 1,063

1984 Std Pr~m xxx xxx 776,498,413 776,258,920 1,000
IndPd.Losscs xxx xxx 229,006,153 279,300,997 1.220
Meal.Pal.Losses xxx xx x 227,879,545 244,561,057 1.073

1984 Std Pt~m. xxx 770,595,025 771,705,886 xxx 1.001
lnd.Pd.Losses xxx 159,459,468 225,299,150 xxx 1.413
Meal.Pal.Losses xxx 203,482,534 226,825,872 xxx 1.115

1985 Std Pr~m. zxx 968,285,939 966,377,985 xxx .998
had.Pal.Losses xxx 199,060,751 281,345,101 xxx 1.413
Med.Pd.Losses xxx 225,353,862 257,587,536 xxx 1,143

1985 Std P~m. 920,763,764 961,567,704 xxx xxx 1.044
lad.Pal.Losses 111,630,649 195,164,743 xxx xxx 1.748
Med.Pd.Losses 173,71Ri,258 223,666,728 xxx xxx 1.288

1986 Std Prera. 1,052,479,864 1.104,574,907 xxx xxx 1.049
Ind.Pd.Lo~ses 124,868,768 228,163,337 xxx xxx 1.827
Meal.Pal.Losses 180,682,687 243,830,361 xxx xxx 1.349

The reported loss amount as of a specific valuation year for a policy year
or accident year is, in effect, a "snapshot" of losses and would be expected
to remain constant over time. However, rate filings often list different
values from one filing year to the next. This difference is due either to
corrections received during the year or to data excluded one year that was
not excluded in the previous year. The second cause can lead to an
apparent anomaly where the total loss amount for a given policy year
valued as of a third report, for example, will be different when used for
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development from the second to third report than when used for the
development from the third to fourth report in the same rate filing.

These differences are neither noted nor explained in the rate filing. The
differences investigated during testing were legitimate. There were two
reasons for the differences.

First, some data corrections were received after the corresponding rate
filing had been completed; if the corrections had been received earlier, the
corrections would have been part of the data in that rate filing. Instead,
the corrections were part of the data in the next rate filing.

Second, carrier data was eliminated from a particular loss development
calculation if there was a major change in reserving or settlement
procedures that was judged to distort loss development patterns. An
example is negative IBNR which cannot be reconciled. Thus, if there is a
major change in the reserving practices between the third and fourth
report of a policy year for a particular carder, the amounts valued as of
the third report will be included in the development factor calculation
from the second to third report, but may be excluded from the third to the
fourth report.

NCCI should explain any major differences in data used from one
year to the next. A summary paragraph should be sufficient.

7) NCCI’s method for applying corrections to financial call data requires
redundant data entry_.

At the beginning of the rate filing process for a state, all financial call data
for the state is extracted from repositories of financial call data called
"Production" files. Policy Year and Accident Year data extracted in this
manner is stored in state specific SAS files called "Frozen" files. During
the rate filing process, NCCI’s actuarial staff correct errors in Policy Year
and Accident Year data through a mechanism known as the "Corr" file.
This file is merged with the Frozen files in order to apply the corrections.

Corrections are entered into two versions of the Corr file independently
and the results are compared. Any differences in the two versions are
resolved before the corrections are applied to the data. In this way, NCCI
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staff are assured that no mistyped corrections are applied to the Frozen
file financial call data.

At the end of the rate filing process, NCCI prints the contents of the Corr
file. This printout is sent to ACS for data entry and the resulting
correction file is merged with the original Production file.

NCCI should automate the application of Corr file corrections to the
Production file.

8) NCCI’s documentation of state rate filing production is inconsistent.

NCCI retains a "state folder" for each state in which it files workers
compensation rates. These folders contain system generated reports, notes
indicating special circumstances encountered, and documentation
indicating modifications to carrier submitted data. Written procedures
provide guidelines for producing and maintaining the documentation in
these folders. These procedures are documented in a letter distributed to
aggregate ratemaking personnel.

While NCCI procedures encourage consistent production notes,
signatures, data notations, and documentation of data changes in state
folders, the actual format and content of state folders vary from one
supervisor to the next.

The same actuaries do not always validate a particular state’s financial call
data from one year to the next. A consistent state folder format would
provide an informative documentation file of any problems or questions
identified during the previous production year. Currently, actuaries
processing a state for the first time must rely on the actuary who processed
the state during the previous year to fully understand state specific issues.
By providing consistent documentation, NCCI would encourage
consistent rate filing procedures each year, regardless of the actuary
performing the work.

NCCI should enforce their standards for documentation in state
folders. This would ensure that any special knowledge required to
validate a particular state’s data is retained from one year to the next.
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A. Area Overview

The Unit Card Data Conversion area collects payroll, premium and loss data for
each insured from insurance carriers on a standard form referred to as a unit
report. This data is often referred to as Workers Compensation Statistical Plan
(WCSP) data.

Carriers are required to submit unit reports for each workers compensation policy.
First reports are valued as of eighteen months from the policy effective date and
are due at NCCI at twenty months. Subsequent reports, valued at twelve month
intervals after the f’n’st report, must be submitted for all policies which have open
claims. Up to five unit reports (first and subsequents) may be submitted for a
single policy.

Carriers may submit WCSP data on either hard copy unit cards or magnetic tape.
Each year, NCCI receives about 1.2 million hard copy and 1.8 million magnetic
tape unit reports. All unit report data received by the Data Conversion area is
converted to electronic format, verified for completeness, and sent to the Unit
Card Data Administration area for further validation in preparation for the
development of insurance rates. In addition to being sent to the Data
Administration area, unit report data for experience rated policies is sent to the
Experience Rating area.

For a more detailed description of the Unit Card Data Conversion area, refer to
Volume II, Section I, Description of Data Collection and Data Handling.
Detailed flow diagrams for this area are included in the Volume II Appendix.

B. Area Evaluation

Key Strengths:

60% percent of unit report data is received on magnetic tape. This
reduces manual effort required to process WCSP data and increases data
accuracy.

Statistical sampling of Data Administration and Experience Rating files
suggests that NCCI accurately converts WCSP data reported by the
carriers into NCCI computer files.
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o

Statistical sampling of Experience Rating files suggests that NCCI
accurately associates unit report experience data with the correct insured.

Current NCCI system initiatives will address many of the current
shortcomings of unit report processing.

Key Weaknesses:

o There are currently no controls in place to ensure all unit reports are
submitted by carriers.

o NCCI’s current systems do not thoroughly validate unit report data at the
time it is received.

o There is no centralized database of WCSP data. As a result, NCCI retains
substantial amounts of hard copy, microfilm, and microfiche to document
carrier submissions of WCSP data.

o NCCI’s Risk Identification Number (Risk ID), used to identify WCSP
experience with a specific insured, is frequently reported inaccurately by
carriers.

Ongoing system initiatives at NCCI are intended to resolve the first three of
these weaknesses.

Key Recommendations:

o NCCI should implement a system which tracks the due date and receipt of
unit reports for each workers compensation policy.

o NCCI should perform more extensive validation at the time of unit report
receipt.

o NCCI should develop a centralized unit report database.

NAIC Examination of NCCI - Section 1 May 15, 1991 Page 2



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Unit Card Data Con version

o NCCI should consider using industry established risk identification
information such as Federal Employer’s ID Number (FEIN).

NCCI has development projects underway which, if successful, will satisfy
the first three of these recommendations. These projects are described in
Volume I, Part C of this report.

C. Testing Objectives

To evaluate the controls over the timeliness and accuracy of receipt of
information received from carriers.

To evaluate the controls over the conversion of unit report data into an
electronically stored format.

To evaluate the process of associating policy experience reported on unit
reports with the appropriate policy and insured. This is accomplished through
the use of a Risk Identification Number (RisklD) for experience rated
policies. Data for non-rated policies is not currently identified with a risk ID.

To evaluate the quality of unit report data validation performed by the Data
Conversion area.

D. Testing Methods

The evaluation of the Data Conversion area was accomplished through control
procedure reviews and systems review and analysis. These techniques are
described in the Evaluation Approach section of Volume I, Part C of this report.
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E. General Observations & Recommendations:

1) Tl~ere are currently no controls in place to ensure unit reports for non-
experience rated risks are submitted by carriers.

Carders are required to submit unit reports to NCCI for every workers
compensation policy they write. The first unit report for a policy is due
twenty months after the policy effective date. This time allows six
months of loss development from the policy expiration date (most policies
are twelve months) and two months for carrier processing time.
Subsequent reporting for the policy is due every twelve months after the
fh’st report. Carders are required to submit up to four subsequent reports
for each policy. If all claims for a policy have been closed, the carrier is
not required to submit additional reports.

NCCI receives approximately 250,000 unit reports per month from
carders, but does not currently have a system in place to identify all of the
unit reports which are due each month.

The Experience Rating system does Irack unit reports due by insured for
those businesses that are experience rated. NCCI personnel estimate that
experience rated policies represent approximately 25% of workers
compensation policies written.

There is no process in the Class Ratemaking systems to track unit reports
by risk. Instead, NCCI personnel perform reasonableness checks to
identify significant omissions of data.

NCCI should implement a system which tracks the due date and
receipt of unit reports for each workers compensation policy. Such a
system would greatly improve NCCI’s control over the timely and
complete submission of Workers Compensation Statistical Plan
(WCSP) data.

We understand that NCCI is currently implementing the Unit Report
Control (URC) system which will initially track the due date and
receipt of unit reports for experience rated and rated size policies
only. Rated size policies are large enough (or within $500) to be
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experience rated, but were not experience rated in the previous two
years.

NCCI plans to expand URC tracking to non-rated unit reports by the
fourth quarter of 1992. The URC tracking mechanism is driven by
policy information received from carriers. NCCI began retaining
policy information for all non-rated policies in April of 1991. Unit
reports for these policies will not be due until late in 1992.

2) NCCI’s current system,,do not thoroughly validate unit report data at the time
it is received.

Data Conversion receives unit report data from carriers, converts it to
electronic format, associates experience rated WCSP data with a risk
identification number (risk ID), and then forwards the data to Experience
Rating and/or Unit Card Data Administration. Limited data validation is
performed in Data Conversion. The majority of WCSP data validation is
performed independently by the Experience Rating and Data
Administration areas. This current procedure results in significant delays
in data verification in Data Administration and duplication of validation
effort.

NCCI should perform more extensive validation at the time of unit
report receipt. This validation should include field level edits (e.g.
class codes are valid), field relationship edits (e.g. losses cannot be
reported without corresponding payroll and premium), and risk
validation (e.g. the class codes reported are consistent with the risk’s
policy specifications and inspection reports).

Carriers should he required to correct data submitted in error
themselves through data resubmission.

NCCI should consider distributing a unit report edit software
package to carriers. This would allow carriers to pre-validate their
submissions of WCSP data. This should significantly reduce the
number of WCSP errors requiring identification and correction by
NCCI.
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We understand that NCCI has plans to implement the Unit Report
Control (URC) and the Unit Report Quality (URQ) systems which are
intended to perform extensive front-end WCSP data validation and
provide a mechanism for carrier corrections. Field level validation is
targeted for implementation in August of 1991. The implementation
of additional, more complex validation has not been scheduled.

NCCI plans to distribute a unit report edit software package to
carriers by the fourth quarter of 1992.

3) NCCI retains substantial amount~ of hard copy, microfilm and microfiche to
~locument Carrier ~ubmissions of WCSP data.

NCCI currently receives WCSP data on unit reports and magnetic tape.
Hard copy unit reports are microfilmed, keypunched and sent to the
appropriate field office. Magnetic tapes are processed and the data is then
printed and microfiched. Microfiche and microfilm copies of the unit
report data are sent to each field office. The hard copy, microfilm and
microfiche copies of unit reports are used for research and verification of
input WCSP data.

NCCI should develop a centralized unit report database. Such a
database would eliminate the need for hard copy, microfilmed and
microfiched unit reports. It would also facilitate the validation, use
and correction of WCSP data.

NCCI should also develop an electronic data transfer mechanism for
transmitting WCSP data between the carriers and NCCI. NCCI
should strongly encourage carriers to submit data through this
mechanism by offering financial incentives for doing so. Such a data
transfer would reduce the cost of manual handling and data entry of
unit reports, eliminate data entry errors and speed the processing of
WCSP data.
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We understand that NCCI has plans to implement the URS system
which is intended to provide a centralized database for WCSP data.
This database is scheduled for initial production in August 1991.

F. Specific Tests Performed

1) Evaluated the controls over receipt and processing of magnetic tapes received
from ¢~rier~.

Examined and verified the Magnetic Tape Control Log which records
all magnetic tapes received.

Compared carrier transmittal letters to the Magnetic Tape Control Log
for agreement.

Examined and verified the Magtape Records Control Log for
agreement with system generated record counts.

Examined the Record Count Exception Report and procedures in place
to return faulty tapes to the carrier and track their resubmission.

Examined procedures intended to ensure that all unit report data due
on magnetic tape is received on a timely basis.

Evaluated the control procedures intended to ensure that all unit report
data received is processed into NCCI systems.

Evaluated the use of error reports generated by magnetic tape
automated processing.

Evaluated controls over receipt, sorting, batching, and microfilming of hard
~opy unit cards received from carriers.

Examined procedures intended to ensure that all unit report data due
on hard copy is received on a timely basis.
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Evaluated control procedures intended to ensure hard copy unit cards
are not lost during sorting and batching.

Evaluated the accuracy of the manual sorting process.

Evaluated the effectiveness of the Micrographics Daily Log as a
control for unit card batches sent to an external microfilming service.

3) Evol~ated effeCtiveness of visual edits for hard copy unit cards and controls
over unit cards sent to the external data entry_ service.

Determined whether the 11 documented visual edits for hard copy unit
cards are properly performed.

Evaluated the effectiveness and completeness of the documented
visual edits.

Determined whether the Transmittal Sheets accompanying the hard
copy unit card batches sent to the data entry service are accurately
completed.

Evaluated the effectiveness of the ACS Daily Log as a control for unit
card batches sent out for data entry. Appalachian Computer Services
(ACS) is the data entry service used by NCCI.

Evaluated the tracking and handing of unit cards which were sent to
ACS, but could not be keypunched. These unit cards are removed
from the batches for further follow-up.

4) Evaluated the unit report indexing process. This process associates policy
experience reported on unit reports with the appropriate policy and insured.
This is accomplished through the use of a Risk Identification Number (Risk
ID) for experience rated policies. Data for non-rated policie~ is not currently
iOentifieO with a risk ID,

Observed clerks researching indexing error reports.
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Evaluated the efficiency of the indexing process.

Determined whether corrections indicated on indexing error reports
are successfully processed into the electronically stored unit report
data.

Evaluated the review procedures in place for on-line indexing
corrections.

5) Evaluated the process of combining unit report data received on hard copy
with ~lnit report data received on magnetic tape.

Reviewed program logic and determined the criteria for combining
and generating unit report records.

Evaluated the control procedures intended to ensure that data is not
lost during the execution of this process.

G. Specific Findings & Recommendations:

1) The risk identification numl~er (Risk ID~ is freo_uently reported inaccurately
by carriers submitting WCSP data.

The risk ID is assigned to each insured to identify the insured’s WCSP
experience. This relationship is critical for developing experience
modification factors for each insured. This association could be very
useful in identifying and researching missing unit reports for ratemaking
purposes. If all unit reports were associated with a unique risk, it would
be possible to identify those risks with incomplete WCSP data. Currently
risk IDs are used only for WCSP data associated with experience rated
risks.

The risk ID is an NCCI generated number. It is not widely used or
recognized in the insurance industry. Because of this, carriers frequently
do not include the risk ID with the WCSP data or they report it
inaccurately. Based on a three month sample of NCCI indexing reports,
45% of unit reports requiring risk IDs are submitted with inaccurate or
missing risk IDs or require research to verify the risk ID. Five full time
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indexing clerks are currently employed to research and resolve risk ID
problems. In 1990, these clerks reviewed over one million risk IDs.

NCCI should explore other possibilities for an insured’s identification
number. Federal Employer’s ID Number (FEIN) is one possibility.
This number is widely available to carriers, easily auditable, and
would eliminate many of the inaccuracies and omissions in reporting
the risk ID. Federal tax IDs could also be used to identify data
associated with non-experience rated risks. This would facilitate
tracking all unit reports due and would help to identify those risks
with incomplete WCSP data.

We understand that differences between experience rating and
Federal tax ownership rules may require grouping FEINs for the
purposes of experience rating.

An alternative to associating WCSP data directly with a risk
identifier is to focus on associating the data with the policy number
which is submitted on all unit reports. Policy information is initially
received by NCCI during the effective life of the policy. The policy
should be accurately associated with the correct risk before the first
unit report arrives, eight months after the policy expiration date. By
associating the unit report to the policy and the policy to the insured,
the necessary relationships will be established to control unit report
receipt and to support experience rating.

There ~ no ~:0ntr01s in place to ensure that all WCSP magnetiC tape~ sent by
carriers are received bv NCCI.

Carriers send WCSP magnetic tapes to NCCI via different delivery
services. Confirmation notices are not sent to NCCI by the carrier
indicating tapes have been mailed. If a tape is lost in transit, NCCI may
not be aware of it.

NCCI should implement controls to ensure all WCSP tapes are
received. A separate transmittal letter from the carrier may satisfy
this requirement.
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3) NCCI ¢!oes not follow-up with the carder when magnetic tape record counts
per the carrier do not a~ee with NCCI system generated record counts.

The WCSP Magtape Records Control Log lists WCSP tapes received from
carders. Clerks compare record counts per the transmittal letters received
with the tapes to system generated record counts. In a review of the
WCSP Magtape Records Control Log, the carders’ record counts for 10 of
35 WCSP tapes did not agree with system generated counts. In all cases,
the carrier transmittal letter indicated more records than the NCCI system
count. This is possible due to non-WCSP records on the tape which
cannot be identified and processed by NCCI.

The WCSP data on these tapes is processed normally. All tapes are
returned to the carrier with reports listing processed record counts. No
follow-up is performed by NCCI for those tapes with record count
discrepancies.

NCCI should implement follow-up procedures or a fining system
which encourages carriers to submit only valid WCSP records and
verify record counts. Carrier submitted tapes include trailer records
which indicate the number of records on the tape. NCCI systems
should reconcile valid NCCI records against the record counts
indicated on the trailer record.

4) Magnetic tape8 that cannot be processed are returned to carriers without NCCI
follow-up.

In 1990, Data Conversion processed 758 WCSP magnetic tapes; 23 of
these tapes were returned to carriers because they could not be processed.
This situation occurs if a tape contains incomplete carrier information or
is physically damaged.

Before an unprocessed tape is sent back to the cartier, procedures indicate
that the carrier is to be contacted and advised of the problem. There are
no follow-up procedures or additional measures taken by NCCI to ensure
the magnetic tape is resubmitted.
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NCCI should track all unprocessed tapes returned to the carriers. A
log indicating when the tape was returned along with follow-up
procedures would ensure that the carriers resubmit the data on a
timely basis. This control mechanism should be integrated with
NCCI’s Unit Report Control (URC) system currently being
implemented.

Carrier performance reporting and fining procedure for returned
tapes would encourage carriers to submit only quality tapes and data.

5) Unnecessary_ processing occurs in the automated procedure which loads
WCSP magnetic tapes into NCCI files,

NCCI inputs carrier submitted magnetic tapes to an automated procedure
which loads the data into NCCI files. This procedure performs steps
which are obsolete. Specifically, the procedure separates WCSP data into
header data, detail data, and errors. Header and detail data are then
recombined and input to magnetic tape format and print processing.

The split of header and detail data was intended to facilitate reporting and
the application of ACS keyed corrections. Neither function is used at this
time and there is no apparent reason for separating header and detail data
only to recombine them in the next processing step.

The procedure described is IMGR01PA. The program which separates
the data is IMG0100 and is executed as step PS 10 of the procedure.

This process should be examined and redesigned to eliminate
processing and storage inefficiencies.

6) The report entitled "Risks Not Identified As Interstate Or Intrastate With
Manual Premium Greater Than $2,000" is produced but not reviewed.

As indicated, this report lists errors, however it is not reviewed by NCCI
personnel or carders.
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The report ID number is IMG0110-1 and is produced by procedure
IMGR01PA, step PS20, program IMG0110P.

NCCI should determine the purpose of this report. If it provides
useful information it should be reviewed regularly. If it does not, it
should be eliminated from the system.

7) There are no controls to ensure that all hard copy unit card batches sent by
carriers are received by NCCI.

Carriers mail hard copy unit cards to NCCI. Contrtrrnation notices are not
sent to NCCI by the carrier indicating hard copy unit cards have been
mailed. If unit cards are lost in transit, NCCI may not be aware of it.
NCCI should implement controls to ensure all hard copy unit cards
are received. A separate transmittal letter from the carrier may
satisfy this requirement.

In the long term, NCCI should provide software and incentives to
encourage carriers to transmit data electronically or by magnetic
tape.

8) Hard copy unit cards are not adequately controlled before the assignment of
sequential administration numbers.

NCCI receives, on average, 4000 to 5000 hard copy unit cards each day.
These cards are sorted, batched, and left in an unrestricted area overnight.
The following day, sequential administration numbers are manually
stamped on individual cards to track them and the unit cards are sent to
ACS for data entry. The unit cards are not adequately controlled prior to
the assignment of the administration numbers.

NCCI should implement procedures to track and control unit cards
immediately upon receipt. Prior to the assignment of administration
numbers and data entry, unit cards should be stored in a secure area.
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In the long term, NCCI should provide software and incentives to
encourage carriers to transmit data electronically or by magnetic
tape.

9) Of eleven visual unit card edits required by NCCI’s written procedures, eight
are actually performed.

Data Conversion procedures specify that clerks perform eleven visual
edits to ensure that hard copy unit cards are properly completed prior to
data entry. Three of these edits are not actually performed. The three
edits not performed are:

o Verify that the condition code is entered on the unit card

o Verify that the risk ID is entered on the unit card, as applicable

o Verify that the experience modification factor is entered on the unit
card, as applicable

Of 119 unit cards reviewed, 101 were missing at least one of the above
three data elements.

NCCI should reevaluate its procedures. If the three omitted edits are
unnecessary, NCCI should revise the written procedures. If the edits
are necessary, they should be performed.

In the long term, NCCI should perform WCSP data edits in an
automated fashion at the time of unit report receipt.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and the UnitReport Quality (URQ) systems which are
intended to perform extensive automated front-end WCSP data
validation and provide a platform for carrier corrections. Field level
validation is targeted for implementation in August of 1991. The
implementation of additional, more complex validation has not been
scheduled.
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10) The current procedure for correcting unit report data which has n9~ been
associated with the proper insured involves unnecessary paper flow and
manual intervention.

The Unidentified Interstate Risks and Unidentified Intrastate Risks reports
list WCSP data for experience rated policies that could not be associated
with its insured through the use of a risk ID. These reports are received
by Data Conversion clerks located in Boca Raton. These hardcopy reports
are batched, logged and sent to the appropriate field offices where field
office clerks review them. The purpose of the review is to identify unit
report data that is not properly associated with an insured. Clerks research
the errors and mark corrections on the reports. The reports are sent back
to Boca Raton where they are checked in and forwarded to the indexing
department. Indexing clerks key the corrections as indicated on the
hardcopy reports into the on-line correction system. Approximately 40%
of unit reports requiring risk IDs or risk ID verification or approximately
400,000 unit reports per year appear on this report. Field office clerks
correct about 5% of these unit reports.

Fifteen corrections noted by field office clerks were compared to the
corresponding correction entered on-line by indexing clerks. Two of the
fifteen were entered incorrectly. The errors were caused by
misunderstanding the indicated correction on the report.

Nine reports with corrections indicated by field office clerks were
examined for appropriate sign off of the individual at the field office who
recommended the indicated correction. None of the nine reports were
initialed or signed off.

At a minimum, standard~ should be established for documenting
required corrections on the hardcopy reports. Field office clerks
should sign and date corrections to provide an audit trail.

These reports should be printed at the various field offices. Field
office clerks should make indexing corrections through the on-line
Indexing System known as IDV. The field offices have on-site
printers and computer terminals to facilitate this change.
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An automated audit trail based on a clerk’s user ID should be
implemented for all on-line corrections.

In the long term, the process of associating WCSP experience with an
insured should be almost completely automated. A risk identifier
which is more readily available to carriers should be used. (see
Finding #1 in this section)

11) Data Conversion personnel undermine system security_ by sharing on-line user

On-line user IDs and passwords are widely shared between clerks and
supervisors. This represents a violation of established system security
policy and a risk to data integrity.

NCCI employees should not share on-line user IDs and should keep.
passwords confidential. Management should establish strict security
policies and enforcement measures.

12) No audit trail exists for WCSP records which are discarded by the application
pro_wram which combines magnetic tape data and ke_vp_ unched hard copy data.

The automated process (IDV0100P) which combines WCSP data
submitted on magnetic tape with WCSP data submitted on hard copy
discards records. This program also combines records and generates
records. This process results in a change in record counts. In a review of
one control report generated by this program, 75,655 total records were
input, 104 additional records were generated, and 2,281 records were
bypassed or combined.

A record is discarded by this program if it cannot be processed because it
is an address record, non-WCSP data or an invalid record type. Records
are combined if they report payroll for the same class code, risk or f’wm.
Records are generated when unit report detail records span more than one
page when printed. In this case, additional unit report header records are
created and each page of the unit report is treated as a separate card.
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There is currently no audit trail documenting the detail records discarded
or generated by this program. If a problem or question arises as a result
of this processing, there is no medium for research. The program does
provide for an audit trail, but this function has been inactivated.

NCCI should print an error report from this program listing the
records discarded, bypassed, and combined. This report should be
distributed to the appropriate carriers and a fining procedure
established to encourage carriers to supply only valid records.

This process should be integrated with NCCI’s current systems
initiatives Unit Report Control (URC) and Unit Report Quality
(URQ) and should be implemented under a pervasive policy of
carrier performance reporting and financial incentives.

13) The Carder Performance Statistics process is not widely accepted and
therefore not effective.

The Carrier Performance Statistics process was designed to provide
feedback to carriers on their performance with regard to accurate and
timely submission of WCSP data. While over 400 of the 700 carders who
submit WCSP data to NCCI subscribe to this report, some of the largest
carriers do not.

NCCI should determine the carriers’ concerns regarding the Carrier
Performance Statistics process. The process should then be
redesigned or replaced. NCCI should consider distributing carrier
performance information to State insurance departments.

We understand from our discussions with NCCI management that
Unit Report Control (URC) and Unit Report Quality (URQ) may
provide better mechanisms for reporting carrier performance than
are currently available.
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A. Area Overview

The Unit Card Data Administration area receives WCSP data by state from Unit
Card Data Conversion. A series of automated and manual edits is performed on
this data. This validation includes: payroll comparisons by class code from one
year to the next, loss development reasonableness checks, duplicate data
identification, and various other edits. Identified errors are corrected either
on-line or through NCCI’s data entry service (ACS).Validated data is
summarized by class code and passed to Class Ratemaking.

For a more detailed description of the Data Administration area, refer to Volume
II of this report.

B. Area Evaluation

Key Strengths:

o NCCI is committed to improving the integrity of data used in ratemaking.

o On the whole, data provided for use in ratemaking accurately reflects data
submitted by carriers.

Key Weaknesses:

o NCCI validation of WCSP data involves manually intensive procedures.

o NCCI does not validate ratemaking data at the time of receipt. A year or
more may pass before this validation occurs.

o NCCI performs separate validation of the same WCSP data in Experience
Rating and in Data Administration.

o Current NCCI policy, procedures, and systems place too much of the
burden of data verification and error correction on NCCI, and not enough
on the carriers.

o NCCI procedures allow changes to WCSP data without direct carrier
approval.
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o Many Data Administration application programs are old, poorly structured
and undocumented.

Key Recommendations:

o NCCI should validate WCSP data at the time of unit report receipt.

o NCCI should place the burden of WCSP data correction on the carriers.

o NCCI should implement a centralized WCSP data repository. All
applications requiring WCSP data for processing should access this
database.

o NCCI should use modern software engineering techniques and follow
strict structured programming techniques and documentation standards
when rebuilding Data Administration applications.

C. Testing Objectives

To evaluate the quality and adequacy of WCSP data validation in Data
Administration.

To evaluate the controls over completeness of WCSP data delivered to Class
Ratemaking.

To verify that all corrections made to WCSP data are authorized by the
appropriate carrier.

D. Testing Methods

The evaluation of Unit Card Data Administration was accomplished through
control procedures review, systems review and analysis, and statistical sampling.
These techniques are described in the Evaluation Approach section of Volume I,
Part C of this report.
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E. General Observations & Recommendations

1) NCCI exoends extensive time and effort in validating WCSP data used to
produce Class Rates.

NCCI spends a considerable amount of time and effort validating and
correcting WCSP data used for Class Ratemaking. Approximately 3
million unit reports are received by NCCI each year. An average of 7.5
WCSP data records result from each unit report received. This amounts to
22.5 million new WCSP data records which must be validated by NCCI
each year.

NCCI currently validates WCSP data for 37 states and acts as the
ratemaldng bureau for 33 of these states. NCCI requires two to three
months to validate WCSP data for a small state, four to five months for a
medium size state, and five to six months to validate data for a large state.

A great deal of the WCSP validation process is performed manually by
Data Administration clerks. The State Validation Procedure provides an
example of the extensive manual effort required to execute the current
validation procedures.

The State Validation Report is one of the primary tools for identifying
WCSP errors in Data Administration. This report is run twice for each
state served by NCCI. Data Administration clerks manually review every
page of this report in order to make corrections.

This year the first State Validation Report for Missouri is 5,420 pages or
about three boxes of computer paper. The Florida report is about six
boxes of paper or approximately 10,000 pages.

Many of the potential errors listed on the State Validation Report do not
actually require corrections. However, all potential errors must be
reviewed.

NCCI should further automate its WCSP validation and correction
procedures. Many decisions currently made by clerks could be made
by application programs.
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NCCI should place the burden of data correction on the carriers.
WCSP data should be validated at the time of unit report receipt.
NCCI should require carriers to resubmit data found to be in error.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems. These
systems, described in Volume I, are intended to perform front-end
WCSP data validation and provide procedures for carrier
corrections.

The URC system is currently being tested with selected carriers;
industry-wide phased implementation is scheduled to be completed by
July of 1992. The URQ system is scheduled for a phased
implementation to be completed in October of 1992.

NCCI performs separate validation and correction of the same WCSP data in
Experience Rating and Data Administration.

NCCI receives WCSP data in Data Conversion. Limited validation is
performed at this time. This data is routed separately to Experience
Rating and Data Administmtiort/Class Ratemaking. The majority of
WCSP data validation is performed in these areas. Experience Rating and
Data Administration validate, correct, and use their versions of the data
independently from one another with potentially inconsistent results.
NCCI does not attempt to reconcile Experience Rating and Data
Administration WCSP data or corrections.

NCCI should implement a centralized WCSP data repository. WCSP
data should be validated immediately upon receipt and included in
this database. Applications requiring WCSP data for processing
should access this database.

We understand that NCCI plans to implement the URQ system which
is intended to validate WCSP data upon receipt. We also understand
that NCCI plans to implement the URS database which is intended to
serve as a centralized repository of validated WCSP data. The URQ
system is scheduled for a phased implementation to be completed in

NAIC Examination ofNCCI - Section I May 15, 1991 Page 4



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Unit Card Data Administration

October of 1992. The URS database will begin capturing new unit
reports in September of 1991.

3) NCCI data collection systems and procedures g-ive rise to duplicates in WCSP

NCCI receives WCSP data from carders in the form of hard copy unit
reports and on magnetic tape. All carder submissions are processed
through Data Conversion and stored on magnetic tape by month of
receipt.

NCCI performs a rate revision every 12 to 24 months for each of the 33
states for which it serves as the ratemaking bureau. At the start of each
state rate revision, Data Administration extracts unit reports for the state
from Data Conversion files. The extract includes any unit reports
received since the prior rate revision’s extract was performed. The
extracted data is combined with data in the previous revision’s Data
Administration file. This combination forms the current revision’s Data
Administration file. Unit reports received for the state after this
extraction/combination process require special handling in order to be
included in the current revision’s Data Administration file.

Late unit reports sometimes arrive in Data Conversion after the extraction
has been performed. If identified as missing by Data Administration,
these late arriving unit reports are incorporated into Data Administration
files through a special process known as "Unit Add". The Unit Add
process copies WCSP data from Data Conversion files into Data
Administration files. The same data then exists in both Data Conversion
and Data Administration. This allows late arriving data to be included in
the current revision’s Data Administration file after the extract has taken
place.

During the state’s next rate revision, Data Administration will extract unit
report data from Data Conversion and combine it with the previous
revision’s Data Administration file. Any unit reports that were processed
through Unit Add will be present in both the extract and the previous
revision’s Data Administration file. Combining the extract with this file
will result in duplicates.
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In a population of 20,218,299 Data Administration payroll and loss
records with policy effective dates of 1986 and 1987, 39,538 records, or
0.2% of the records, were identified as records that entered the system late
by way of the Unit Add process. These records result in duplicates which
NCCI’s processing is designed to identify and remove.

Duplicates can also result from Data Administration corrections. Data
Administration clerks enter corrections to the Data Administration file
using either an on-line facility or a data entry service. Carriers submit
corrections known as "C" reports through Data Conversion. If a
correction is entered by Data Administration clerks and is submitted by a
carrier through Data Conversion, a duplicate will result.

In both duplicate data examples described above, the problem is caused by
dual points of WCSP data entry into NCCI?s systems.

In a population of 20,218,299 Data Administration payroll and loss
records with policy effective dates of 1986 and 1987, 26,687 records, or
0.1% of the records, were identified as duplicates during validation of
Data Administration files.

Duplicate data is also produced when carriers submit the same WCSP data
to NCCI more than once. Each time NCCI performs a rate revision for a
state, Data Administration extracts data for that state from Data
Conversion files. Before the extracted data is combined with prior year
data to create the current revision’s Data Administration file, the extract is
checked for duplicates. The first step in the validation process identifies
and removes carrier submitted duplicate records. This application
program produces a control report which lists the number of duplicates
removed from the extracted data.

In a judgmental sample of 34 control reports, representing 34 states
processed during the 1990 rate revision, 3% of records were identified and
removed as duplicates by this program. Because this program may have
missed some duplicates, 3% is a conservative estimate of the percentage
of duplicates actually contained in carder submitted WCSP data.
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NCCI should implement a centralized WCSP data repository. WCSP
data should be validated immediately upon receipt and included in
this database through a single point of entry. Duplicate data should
be identified and eliminated at this time. Applications requiring
WCSP data for processing should access the database.

We understand that NCCI plans to implement the URQ system which
is intended to validate WCSP data upon receipt. We also understand
that NCCI plans to implement the URS database which is intended to
serve as a centralized repository of validated WCSP data. The URQ
system is scheduled for a phased implementation to be completed in
October of 1992. The URS database will begin capturing new unit
reports in September of 1991.

4) Duplicate unit report submissions are identified at the time of unit report
l~¢¢ipt, but no action is taken at that time.

A unit report is uniquely identified by Carrier Number, Policy Number,
Policy Effective Date,and Unit Report Number (e.g. 1st, 2nd, 3rd report).
At the time of unit report receipt, this identifying information is logged
into the Unit Card Tracking System, also known as "ICT". Duplicate unit
reports are identified in this system by adding a suffix to the report
number. An original 1st report would have a report number of "1". A
duplicate 1st report would have a report number of "IDI". If a second
duplicate 1st report was received it would be denoted "1D2".

Although the ICT system clearly identifies duplicate unit reports at the
time of receipt, no action is taken to remove or segregate duplicate data at
that point. Instead, data is forwarded to Data Administration where
extensive efforts are undertaken to identify and remove duplicate data.

In the short term, NCCI should use the ICT system to help identify
duplicates during Data Administration processing. A simple report
program should be developed to list all instances of duplicates
identified in ICT. This report should be used by Data Administration
during the duplicate removal process.
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In the long term, NCCI should identify and eliminate duplicate unit
reports at the time of unit report receipt.

We understand that NCCI has plans to implement the Unit Report
Control (URC) system which is intended to identify duplicate unit
report submissions at the time of receipt. The URC system is
currently being tested with selected carriers; industry-wide phased
implementation is scheduled to be completed by July of 1992.

5) WCSP data used for Class Ratemaking may be validated a year or more after
~nit repor~ receipt,

Unit reports are received throughout the year in Data Conversion.
Limited validation is performed by Data Conversion. For each state rate
revision, WCSP data is extracted for validation and correction in Data
Administration and eventual use in Class Raternaldng. While data
received shortly after the extraction process is used almost immediately
for experience rating, it remains unused and unvalidated for ratemaking
purposes until the following year. The next year, Data Administration
performs an extraction of WCSP data. Extensive validation is performed
at that time.

NCCI should fully validate WCSP data at the time of unit report
receipt. Carriers should be contacted immediately for resolution of
any identified errors.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems. These
systems, described in Volume I, are intended to perform front-end
WCSP validation and provide procedures for timely carrier
corrections. The URC system is currently being tested with selected
carriers; industry.wide phased implementation is scheduled to be
completed by July of 1992. The URQ system is scheduled for a
phased implementation to be completed in October of 1992.
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6) Data Administration WCSP validation procedures include many "rules of
thumb".

NCCI receives approximately 3 million unit reports each year. This
translates to approximately 22.5 million new WCSP data records each
year. To facilitate validation of this large volume of data, Data
Administration has implemented many "rules of thumb" in WCSP data
validation procedures. The need for time saving "rules of thumb" does not
mean that such rules are acceptable and instead highlights flaws in the
overall design of the validation and correction process. A few examples
of these rules are:

o Eliminate losses with no related payroll information without further
research if there are five or fewer occurrences of such losses for a
single carrier.

o If two exposure records are identical except for the experience mod,
keep the record with the higher mod and delete the other record. If the
higher experience mod is 1.000, delete the record with the higher
experience mod and keep the other record.

o Identical exposure records should not be treated as duplicates if the
payroll amount is divisible by 100.

O For temporary total and temporary partial disability claims, 80% of
unreasonable fluctuations in loss development within an injury type
must be explained. For permanent partial disability claims, 75% must
be explained, and for medical only claims, 70% must be explained.

Most of these rules evolved in an effort to reduce the monumental task of
validating WCSP data.

At a minimum, NCCI should reevaluate these rules.

In the long term, rules such as these should be eliminated. If the
burden of data correction is placed on the carrier, NCCI will no
longer be in the position of modifying data based on potentially
inaccurate assumptions or incomplete evaluations.
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7) NCCI does not perform risk level validation of WCSP data used in Class
Ratemaking.

Data Administration validates WCSP data by performing field edits,
checking relationships within unit reports, and checking aggregate data for
reasonableness. These efforts are designed to ensure that items such as the
following hold true for WCSP data used in Class Ratemaking:

o The case count field on a loss record is not equal to zero. This is a
field edit.

O The case count field on a loss record does not contain a value greater
than the indemnity or medical amount reported on that record. This is
a verification of relationships within a data record.

o Loss records on a unit report are accompanied by associated payroll
records. This is a verification of relationships within a unit report.

o Total payroll for a class code this year is reasonable compared to total
payroll for that class code last year. This is a verification of aggregate
data reasonableness.

o Total losses for an injury type valued as of this year are reasonable
compared to those losses valued as of last year. This is a verification
of aggregate data reasonableness.

Validation does not currently exist to ensure that data for a specific risk is
reported consistently with policy specifications, risk inspections, or
previously submitted data for that risk.

NCCI should implement risk specific WCSP data validation. WCSP
data for a risk should, at a minimum, be compared to policy
specifications, risk inspections, and previously submitted data for that
risk. Comparisons should include: reported class codes, payroll,
standard premium, experience modification, and loss development.
Verification and correction of WCSP data at the risk level will
eliminate most of the effort required to verify and correct data in
aggregate.
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8) Many Data Administration application pro_re’ares are old. poorly structured
ilnd undocumented.

Applications should be documented and programs should contain
comments in order to provide systems personnel and end users with easily
understood explanations of program functions and logic. When little
documentation exists and programs contain few comments, systems
personnel must decipher computer code in order to understand programs.

Much of the current Data Administration system was developed during the
mid 1970s. NCCI has almost no documentation for Data Administration
applications developed during that time. The source code for these
programs is generally unstructured and contains few comments. These
conditions make the programs very difficult to maintain, especially since
most of the systems personnel who created these programs are no longer
employed by NCCI.

Because programs are difficult to maintain, known program deficiencies
are circumvented through manual intervention rather than addressed
through proper program maintenance.

For example, the Administration Number, a unique identifier for unit
reports, is truncated in the Payroll/Loss (P/L) Detail file forcing Data
Administration personnel to perform additional steps when retrieving unit
reports. This problem has existed at least since July of 1987, the last time
major changes were made to the format and content of the P/L Detail file.

NCCI should use modern software engineering techniques and follow
strict structured programming techniques and documentation
standards when rebuilding Data Administration applications.

NCCI should document existing applications using the standards
which are to be applied to new development.

We understand that the new DCI system was recently developed
using modern software engineering techniques and that strict
structured programming techniques and documentation standards
were followed. We also understand that a current management
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objective for the Applications Support Department is to document
existing application programs by the end of 1991.

9) Data Administration orocedures allow changes to WCSP data without direct
~arrier avDroval.

Data Administration correction procedures instruct clerks to modify
WCSP data believed to be in error. In many cases, these procedures do
not require any contact with the carder. Examples of cases where carder
contact is not required before changing data include:

o Removal of duplicate payroll records.

o Removal of duplicate loss records.

o, Elimination of loss data without corresponding payroll information.

o Replacement of invalid case count information.

Some of these corrections do not warrant contact with the carder, e.g.
NCCI can reliably confirm that a duplicate exists by tracing suspect data
back to hard copy unit reports. When a duplicate is identified the
appropriate correction is always to remove the duplicate and carrier
comment or approval is unnecessary.

In a population of over 20 million Data Administration payroll and loss
records with policy effective dates of 1986 and 1987, 1.1% of the records
were correction records created by NCCI. The serial number on these
correction records indicates the type of correction. Based on the serial
numbers observed, it appears that approximately 45% of the corrections in
this population could have been reliably made without contacting the
carder. Examples of these corrections include removal of verifiable
duplicates and correction of keypunch errors.

NCCI’s Data Administration department made approximately 513,000
corrections to unit report data last year. Although sample results suggest
that 55% of corrections should involve carder contact, NCCI contacted
carders to resolve only about 1,000 errors last year. While one error may
lead to multiple corrections on NCCI’s systems, it is clear that NCCI
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contacted carders for only a very small percentage of corrections made to
unit report data last year.

NCCI should place the burden of WCSP data correction on the
carriers. WCSP data should be validated at the time of unit report
receipt. NCCI should require carriers to resubmit data found to be
in error.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems. These
systems, described in Volume I, are intended to perform front-end
WCSP validation and provide procedures for timely carrier
corrections.

I0) NCCI data files are unnecessarily complex and voluminous due to the use of a
credi~ offset method for updating and correcting WCSP data.

NCCI receives WCSP data from carders and stores this data in computer
files. Data for a new policy is stored in the form of debit records. Debit
records reflect WCSP data using positive values for information such as
payroll, losses, and number of cases.

Over time, carders submit more current WCSP data to update policy
information. NCCI requires that carriers identify the existing data and
specify how the revised data should appear after the update. NCCI offsets
the existing data by creating a negative, or credit entry. A new debit
record is then created to reflect the revised information. Similarly, any
corrections made to WCSP data by NCCI are recorded by offsetting the
data in error with a credit record, and creating a new debit record to
reflect the correct information.

Updates and corrections require a minimum of two records: a credit
record offsetting the original data, and a debit record containing the
revised data. Data that has been modified once will therefore be
represented by three records:

o The original debit record.
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o The offsetting credit record.

o The current debit record.

To determine correct data values, the current debit record must be
identified from among these other records.

While use of this credit offset method provides NCCI with an audit trail
for tracing changes made to WCSP data, it hinders processing by
increasing data volume and making interpretation more difficult.

NCCI should implement a centralized WCSP database. When
updating information, instead of adding credit records to the
database to offset non-current data records, a status fidd within each
data record should be used to differentiate current from non-current
data. This would decrease the volume of data records while
maintaining historical data to provide for analysis of trend and
development. Corrections should be made by changing records in the
database. A separate history of these changes should be maintained
to provide an audit trail.

We understand that NCCI plans to implement the URS database
which is intended to serve as a centralized repository of validated
WCSP data. We also understand that the credit offset method will
not be used to update or correct information in this database. NCCI
plans to capture new unit reports in the URS database in September
of 1991.

F. Specific Tests Performed

1) Evaluated the effectiveness of the State Validation process. The State
Validation process consists of computerized identification and manual
correction of WCSP data errors.

Observed procedures used for clearing errors on the State Validation
report.

NAIC Examination of NCCI - Section I May 15, 1991 Page 14



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Unit Card Data Administration

Determined whether actions taken by clerks to correct errors were
supported by documented procedures.

Reviewed documented procedures for cleating errors to assess the
reasonableness of the procedures.

Determined whether documentation accompanyingcorrections
sufficiently supported the corrective action taken.

Reviewed procedures used to research WCSP data.

2) Evaluated the effectiveness of efforts to identify and remove duplicate WCSP

Observed procedures used for identifying and clearing duplicate data.

Determined whether actions taken by clerks to identify and remove
duplicate data were supported by documented procedures.

Reviewed documented procedures for clearing duplicates to assess the
reasonableness of the procedures.

Reviewed program logic and control reports and interviewed data
processing personnel to determine the effectiveness of duplicate
removal programs. (RP10100P, RP10102P, RP10103P).

Reviewed statistically sampled data to identify duplicates missed by
both automated and manual duplicate removal processes.

3) Evaluated the controls in place to ensure that corrections sent to ACS are
accurately keyp_ unched and inco _rpomted into the P/L Detail file.

Determined whether intended corrections as listed on the Payroll/Loss
Detail Correction forms were present on the RCDUPDATE listing of
corrections applied to the P/L Detail file.
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4) Evaluated the controls in place to ensure that corrections made on-line are
accurately incorporated into the P/L Detail file.

Determined whether intended corrections as noted on the State
Validation report were present on the RCDUPDATE listing of
corrections applied to the P/L Detail f’de.

5) Evaluated the effectiveness of the Reasonableness Test. The Reasonableness
Test identifies unreasonable fluctuations in reported losses from one valuation
point to the next.

Observed procedures used to research and explain unreasonable
fluctuations in loss development.

Reviewed documented procedures to assess their reasonableness.

Determined whether sufficient documentation existed to support the
explanations provided.

Observed the quality control review of the reasonableness test to
assess its adequacy.

6) Evaluated the effectiveness of the Class Payroll Fluctuation Investigation.
This investigation is used to identif_v unreasonable fluctuations in payroll
class between t~olicv t~eriods.

Reviewed documented procedures to assess their reasonableness.

Determined whether actions taken to explain unreasonable fluctuations
were supported by documented procedures.

Determined whether the explanations provided for fluctuations in
payroll were reasonable.

Determined whether sufficient documentation existed to support the
explanations provided.
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7) Statistically sampled Data Administration pa_vroll and loss records and
compared them to the ori~nally submitted unit reports and documented
corrections.

Two populations were defined. The first was all payroll records in the
Payroll/Loss Detail file having a policy effective date of 1986 or 1987.
The second population was all loss records in the Payroll/Loss Detail
file having a policy effective date of 1986 or 1987.

Data for policies with effective dates after 1987 had not yet been
incorporated into the Payroll/Loss Detail file at the time of this
sample. This is because data for a policy is not due at NCCI until 20
months after the effective date. Once received, this data does not enter
Data Administration for validation until a year or more has passed.
Then depending on the volume of data being validated, two to six
months can pass before validation is complete and the data is included
in the final Payroll/Loss Detail file.

An attribute sampling approach was used. This approach measures
frequency of errors rather than size of errors.

A confidence level of 95%, expected error rate of 2%, and tolerable
error of 5% were used to determine the sample sizes.

The payroll and loss records selected were compared to carder
submitted unit reports and any documented corrections. The specific
fields tested were: State Code, Class Code, Payroll Amount, Premium
Amount, Injury Code, Indemnity Amount, and Medical Amount.

All identified discrepancies were discussed and researched with NCCI
personnel. Results were summarized and included in the Appendix of
this volume.

8) Judgmentally sampled carder submitted unit reports and compared them to
Data Administration pa_vroll and loss records.

A judgmental sample of fifty carrier submitted unit reports was
selected from unit reports received in 1990 and 1991. Twenty-five
unit reports submitted on hard copy were selected from microfilm
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records. Twenty five unit reports submitted on magnetic tape were
selected from microfiche records.

The unit report data selected was compared to data contained in
payroll and loss records extracted from the Data Administration P/L
file. The specific fields tested were: State Code, Class Code, Payroll
Amount, Premium Amount, Indemnity Amount, Medical Amount,
Policy Number, Policy Effective Date, Carder Code, and Claim
number.

All identified discrepancies were discussed and researched with NCCI
personnel. Results were summarized and included in the Appendix of
this volume.

9) l~v~luated the accuracy of the process used to summarize unit report data by
class code.

Developed a program to summarize payroll and loss detail data by
class code.

Determined the accuracy of NCCI’s summarization process. This was
accomplished by comparing output from our test program with output
from NCCI’s summarization process.

10) Verified that the loss limitation pro_crams limit losses according
documented t~rocedures.

to

Developed a program to identify loss records to be considered for loss
limitation.

Compared output from this program to output from NCCI’s loss
limitation programs.

Determined whether loss limitation techniques applied were. supported
by documented procedures.

Reviewed procedures for loss limitation to assess their reasonableness.
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G. Specific Findings & Recommendations:

1) WCSP exposure and loss amounts reported bv carders are accurately
processed for use in calculation of Class Rates.

NCCI’s electronically stored WCSP data used for calculating class rates
was compared to carder submitted source documents. A summary of the
results follows:

o In a random sample of 181 payroll records, one error in payroll
amount was noted. This was caused by a duplicate record in the P/L
detail file. In addition, four hard copy unit reports could not be
located. Data for which supporting documentation could not be
located was considered an error for the purposes of quantifying the
sample test results.

o In a random sample of 181 loss records, four errors in medical loss
amount were noted. These were caused by a data entry transposition
error, a duplicate record and two records on the P/L detail file which
could not be supported by unit report data provided by state funds. In
addition, three hard copy unit reports could not be located.

In these samples, exceptions were defined as differences between what
was reported by carders on unit reports and what was resident in detail
payroll and loss data files that are summarized for use by Class
Ratemaking. Errors were defined as those exceptions which could not be
attributed to acceptable WCSP data processing practices.

The results from this test indicate that WCSP exposure and loss amounts
reported by carriers are accurately processed for use in calculating class
rates.

Detail sampling results are included in the Appendix to this volume.
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2) Testing indicates that WCSP data files include all carder submitted WCSP
data received bv NCCI.

In a judgmental sample of fifty carrier submitted unit reports, no
indication was found that data which should have been present in Data
Administration files was missing.

In this sample, discrepancies were defined as differences between what
was reported by carders on unit reports and what was resident in Data
Administration files.

3) Carriers periodically fail to submit WCSP data on a timely basis, fail to
submit particular units of data. and fail to reply to NCCI’s requests for
missing data or data clarification.

Data Administration compares aggregate WCSP data with data from
previous reporting periods and previous policy periods. When
unreasonable fluctuations in the aggregate data are observed, Data
Administration investigates the underlying detail. Detailed investigations
sometimes reveal that WCSP data for a particular risk is missing or
incomplete.

When Data Administration finds that WCSP data for a risk is missing or
incomplete, an analyst sends a research letter to the carder who wrote the
policy. The research letter specifies the risk name, policy number,
effective date, class code, and a statement of the problem.

The Data Administration Analyst allows approximately fifteen days for
carder response before issuing a follow-up letter or phone call.

The effect of missing and incomplete WCSP data on ratemaking is
difficult to quantify. The dollar amount of missing WCSP data is
significant only in terms of its relative effect on the experience available
for making rates in a given class.
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In a recent rate revision, one class for one state showed a decrease of $8.7
million in reported payroll between policy periods. Data Administration
suspected that the decrease was due to missing WCSP data for a single
risk. Although efforts were made, contact with the carrier failed to
resolve the problem.

The missing data caused at least an 18% decrease in the state experience
available for making rates for that particular class. This exclusion of data
resulted in more credibility being given to nationwide experience than
would have been warranted if all state experience had been available. It is
difficult to quantify the effect of this missing data on class rates.

NCCI is sometimes forced to remove WCSP data because it is obviously
incomplete. In a recent rate revision, $16.5 million was reported as
payroll for a risk, but there were no losses reported for that risk. Research
letters and follow-up efforts brought no response from the carrier. NCCI
removed the payroll data to avoid potentially distorting the database. The
effect on rates in this instance is difficult to quantify.

Carriers should be held to strict reporting standards. They should be
made aware of their performance with regard to these standards, and
fined for any deviations from them.

We understand that NCCI has plans to implement the Unit Report
Control (URC) system which will help ensure the timeliness and
completeness of data. The URC system is currently being tested with
selected carriers; industry.wide phased implementation is scheduled
to be completed by July of 1992.

4) WCSP data reflecting losses without pa_vroll for an insured is eliminated
without contacting the carrier.

The State Validation Report identifies errors in WCSP data, including
WCSP data reflecting losses reported for a class code with no
corresponding payroll. Data Administration procedures dictate that data
meeting the criteria for losses without payroll should be removed from the
ratemaking files without further research unless there are more than five
occurrences for a single carrier. If there are more than five occurrences of

NAIC Examination of NCCI - Section I May 15, 1991 Page 21



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Unit Card Data Administration

this error for a single cartier, an investigation will occur before
eliminating the data. This investigation may include contacting the
carrier.

In practice, an investigation may also occur if the loss is considered large.
However, this practice is not reflected in documented procedures.

In a population of 6,726,062 loss records having policy effective dates of
1986 and 1987, 36,252 loss records, or .5% of the loss records, were
removed because corresponding payroll information did not exist.

NCCI procedures should require investigation into all loss without
payroll errors. Carrier approval should be required on all resulting
modifications.

In the long term, the loss without payroll and other data edits should
be performed at the time of unit report receipt. NCCI should require
carriers to correct any identified errors through data resubmission.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems. These
systems, described in Volume I, are intended to perform front-end
WCSP validation and provide procedures for timely carrier
corrections. The URC system is currently being tested with selected
carriers; industry-wide phased implementation is scheduled to be
completed by July of 1992. The URQ system is scheduled for a
phased implementation to be completed in October of 1992.

5) Duplicate WCSP data exists in the data used to produce Class Rates.

The detailed WCSP data processed in Data Administration is comprised
of exposure records and loss records. Each exposure record indicates
payroll and premium in a payroll classification for a specific risk. Each
loss record indicates indenmity and medical loss amounts for a specific
loss or for aggregated small losses. Data Administration summarizes the
detailed WCSP data and forwards it to Class Ratemaking where it is used
to produce rates.
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Two random samples were taken from detailed WCSP data. The samples
included 181 payroll records and 181 loss records. In these samples, two
instances of duplicate WCSP data were identified. These duplicate
records were used in Class Ratemaking to produce rates. In both
instances, the duplicates detected were insignificant and had no impact on
ratemaking.

At a minimum, NCCI should reevaluate procedures used to identify
and remove duplicate WCSP data.

In the long term, NCCI should implement a centralized WCSP data
repository. WCSP data should be validated immediately upon
receipt and included in this database through a single point of entry.
Duplicate data should be identified at this time. Applications
requiring WCSP data for processing should access the database.
NCCI should also strictly enforce the timeliness of data submission.
This measures would decrease the incidence of duplicate data.

We understand that NCCI plans to implement the URS database,
which is intended to serve as a centralized repository of validated
WCSP data. NCCI plans to capture new unit reports in the URS
database in September of 1991.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems. These
systems, described in Volume I, are intended to perform front-end
WCSP validation and provide procedures for timely carrier
corrections. The URC system is currently being tested with selected
carriers; industry-wide phased implementation is scheduled to be
completed by July of 1992. The URQ system is scheduled for a
phased implementation to be completed in October of 1992.

6) ~tate yalidation procedures do not adequately document the steps necessary_
tO clear certain _types of errors.

The Data Administration State Validation Procedures outline, in detail,
the steps necessary to correct errors appearing on the State Validation
Report. However, procedures for clearing certain errors (e.g. error code

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 23



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Unit Card Data Administration

E: Average Indemnity Not Within Specified Ranges, and error code F:
Average Medical Not Within Specified Ranges) are not adequately
documented. In the specified examples, the procedures refer the user to a
supervisor for resolving the error.

NCCI should update the State Validation Procedures to include
sufficient detail to clear all State Validation errors.

7) Duplicate Removal Procedures dictate that exposure records identified as
duplicates should not be removed if..pa_vroll amounts are divisible by 100.
This allows some identified duplicates to remain in the data.

Under the Workers Compensation Statistical Plan QVCSP), exposure
should be reported in aggregate for each class code. It is not unusual for
carriers to report multiple line items of exposure for one class code. The
net sum of these line items is the aggregate exposure for the class code.
In identifying duplicate data, Data Administration clerks look for multiple
line items that indicate the same risk id, class code, and exposure.
Potential duplicates are researched and, if appropriate, removed from the
WCSP data.

Duplicate Removal Procedures indicate that identical line items should not
be treated as duplicates if the exposure amount is divisible by 100. Such
exposure amounts are referred to as "Common Payroll".

In practice, common payroll may be investigated if the payroll amount is
considered large. However, this practice is not reflected in documented
procedures.

In a random sample of 181 payroll records, one duplicate was identified.
This duplicate amounted to a net overstatement in payroll of $31,000. It
was not removed, presumably because it met the "Common Payroll"
criterion (i.e. 31,000 is divisible by 100). In comparing this data to carrier
submitted unit reports, it was identified as a true duplicate.

At a minimum, NCCI should research all potential duplicates,
including those with payroll amounts divisible by 100. Written
procedures should be updated to reflect this policy.
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In the long term, NCCI should identify and eliminate duplicate unit
reports at the time of unit report receipt.

We understand that NCCI has plans to implement the Unit Report
Control (URC) system which is intended to identify and eliminate
duplicate unit report submissions. The URC system is currently
being tested with selected carriers; industry-wide phased
implementation is scheduled to be completed by July of 1992.

8) Oata Administration loss investigation reports do not list Claim Number.

Loss investigation reports provide detail listings of specified subsets of
WCSP data. These reports are used to investigate unusual loss
development trends and other anomalies in WCSP loss data.

Current loss investigation reports do not include Claim Number as part of
the detail. Claim Number is required to positively identify duplicate loss
records. Data Administration clerks retrieve hard copy unit reports or
order custom data extracts to obtain this information.

NCCI should include Claim Number on loss investigation reports.

9) The Administration Number. a unique NCCI identifier for unit reoorts, is not
accurately recorded in WCSP data files, and is not used on Data
Administration reports.

A unique Administration Number is assigned to each unit report received
by NCCI either on hard copy or on magnetic tape. This information is
stored in most WCSP data files at NCCI.

Microfilm and microfiche copies of original documents are stored in
Administration Number order. Knowledge of the Administration Number
is necessary to locate a carder submitted unit report.

Data Administration reports list Carder Number, Policy Number, Policy
Effective Date, Report Number, State Code, and/or Risk Id. Clerks use
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this information to "look up" the Administration Number in the Unit Card
Tracking System OCT). Once the Administration Number is determined,
the original unit report can be located on microfilm or microfiche.

If the Administration Number were included on Data Administration
reports, unit reports could be located immediately. The interim step of
using ICT could be eliminated. This would reduce error research time.
However, Administration Numbers are not readily accessible because they
are truncated in WCSP data files.

NCCI should resolve processing errors which cause Administration
Numbers to be truncated in WCSP data files. In addition, the
Administration Number should be added to many current Data
Administration error reports.

We understand that NCCI is currently addressing truncation
problems which affect the Administration Number. These problems
are being addressed through NCCI’s normal change order process for
system maintenance.

10) The t~rocedure to obtain unit report source documents is time consuming.

In researching WCSP data errors, Data Administration personnel often
retrieve original unit report data. Currently this procedure requires:

1) Determining the Unit Report Administration Number through the ICT
system by using the Policy Number or Risk ID.

2) Obtaining the appropriate microfilm or microfiche based on the
Administration Number.

3) Viewing and printing the unit report image using microfilm and
microfiche machines.

Sometimes the PICS database and the Risk Directory are also accessed
during this process.
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Given the large number of errors requiring research by Data
Administration, this process represents a significant time commitment.

NCCI should print Administration Number on Data Administration
error reports. This would eliminate the need to access ICT, the PICS
database, and the Risk Directory.

In the long term, NCCI should provide on-line access to detail unit
report data. This could be accomplished through the development of
a centralized WCSP database.

We understand that NCCI plans to implement the URS database
which is intended to serve as a centralized repository of validated
WCSP data. NCCI plans to capture new unit reports in the URS
database in September of 1991.

11) The State Validation on-line correction system formats the Policy Effective
Date incorrectly.

WCSP errors identified on the State Validation Report are corrected by
Data Administration clerks through an on-line correction system. This
system formats credit and/or debit records to offset the erroneous data
and, if appropriate, replace it.

The on-line correction system formats the Policy Effective Date as part of
each record it creates. This date is formatted without the decade, e.g.
January 5, 1988 would be formatted as 01/05/08.

In a population of 20,218,299 exposure and loss records, 13,965 records
had incorrectly formatted Policy Effective Dates.

While this deficiency does not impact processing, it should be corrected to
provide data consistency.

NCCI should modify the State Validation on-line correction system so
that the Policy Effective Date is formatted correctly.
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A. Area Overview

The Class Ratemaking area uses overall rate level change indications from the
Overall Rate Level area and summarized payroll and loss data from Unit Card
Data Administration. This information is used to produce workers compensation
rates by payroll classification code for each state.

Class Ratemaking also produces Expected Loss Rate Factors (ELR Factors) and
D-Ratios used by Experience Rating to produce Experience Modification Factors
(experience mods). (ELRs indicate the expected losses for a classification per
unit of exposure; D-ratios indicate the portion of those losses below a specified
dollar threshold.)

For a more detailed description of the Class Ratemaking area, refer to Volume II,
Section I, Description of Data Collection and Data Handling. Detailed flow
diagrams for this area are included in the Volume II Appendix.

B. Area Evaluation

Key Strengths:

o NCCI adheres to its stated methodologies during the ratemaking process.

o NCCI’s Quality Control Department provides an independent review of
data and calculations used in ratemaking.

integrity and accuracy in the ratemakingo NCCI is committed to improving
process.

Key Weaknesses:

o

o

Critical class ratemaking applications are developed, maintained, and
controlled by actuarial personnel. These end user systems do not have the
degree of automated application control required of most production
systems.

Class Ratemaking application programs are in need of maintenance to
correct long standing deficiencies and to provide needed enhancements.
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Key Recommendations:

o NCCI should implement more stringent controls over its end user
computing environments. Standards for developing, executing, and
maintaining end user applications should be established and strictly
enforced.

o NCCI should address maintenance and enhancement requirements of
Class Ratemaking application programs.

C. Testing Objectives

To evaluate the accuracy of processing used to produce Expected Loss Rates
(ELRs) and D-ratios.

To evaluate the accuracy of processing used to produce class rates.

D. Testing Methods

The evaluation of Class Ratemaking was accomplished through control
procedures review and systems review and analysis. These techniques are
described in the Evaluation Approach section of Volume I, Part C of this report.

E. General Observations & Recommendations

1) NCCI’s Oualitv Control department performs an independent and thorough
check of data and calculations used to determine class rates.

Quality Control (QC) is responsible for providing an independent review
to ensure the accuracy and reasonableness of data affecting class
ratemaking. QC’s review of Class Ratemaking begins at the point where
summarized WCSP data is received from Data Administration, and
continues through the calculation of class rates and final assembly of the
bound rate filing.
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QC actions include independent checking of input to sources, review of
formula calculations, review of state specific items, and independent
derivation of certain factors (e.g. state law amendment factors).

QC places a red dot next to data that has been reviewed. The red dot
indicates that the data reviewed has been successfully recalculated or
reconciled to sources.

2) NCCI’s end user systems do not have the degree of automated application
control reouired of most production systems.

Class Ratemaking currently performs portions of its automated processing
using systems developed, maintained and controlled by actuarial
personnel. These systems perform functions critical to NCCI’s ratemaking
function. They perform WCSP data validation, calculate critical rate
adjustment and rate calculation factors, and produce major components of
rate filings.

While these systems operate adequately, and their output is carefully
checked by the Quality Control Department, they do not have systems
controls commensurate with their importance to NCCI’s business
objectives.

Critical deficiencies include the following:

o There are no processing control reports or automated audit trails which
document application program activity.

0 There are no documented procedures to control program changes. (It
should be noted, however, that in some areas efforts have been made
to provide control over program changes by assigning program
maintenance responsibility to one individual.)

o Documentation of existing applications is sparse and poorly
integrated.

o There are no formal backup procedures. Although most applications
and data sets are backed up, most backups are not stored off site and a
documented retention schedule does not exist.
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o Access to microcomputer applications is not restricted through use of
passwords or other security measures.

o Microcomputer applications reside on unsecured personal computers

There are no documented standards for testing new end user
application programs or for testing changes to existing end user
application programs.

Given the importance of end user computing to the class ratemaking
process, NCCI is incurring significant risk due to their current lack of
controls.

NCCI should implement more stringent controls over its end user
computing environments. Standards for developing, executing, and
maintaining end user applications should be established and strictly
enforced.

NCCI should move more stable, regularly executed end user
applications into a production environment where they can be
maintained and executed by NCCI’s data processing department.
This will reduce the risk of processing errors by taking advantage of a
more tightly controlled environment.

We understand that NCCI is developing an end user computing
policy which is intended to address data processing controls. NCCI
has not set a date for implementation of this policy.

3) Ratemakin~ t~rocedures allow WCSP data to be eliminated without direct
carder approval.

WCSP data used for class ratemaking is primarily validated and corrected
in Data Administration. Identified errors are sometimes resolved through
contact with the carrier. NCCI investigates approximately 1000 errors a
year by requesting information from carders. Approximately 10-15% of
these requests go unanswered.
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When a carrier does not respond to a request for information, Data
Adminislxafion supervisors contact Class Ratemaking actuarial supervisors
for advice. If the actuarial supervisor determines that the data in error is
insignificant or may substantially distort class rate levels, the data is
eliminated.

This situation occurs approximately one or two times for every three states
processed.

NCCI should continue to eliminate data if it is inaccurate and might
adversely affect the integrity of dass rate levels. Carriers should be
strongly encouraged to submit quality data and to respond promptly
to NCCI requests for additional information.

In the long term, NCCI should place the burden of WCSP data
correction on the carriers. WCSP data should be validated at the
time of unit card receipt. NCCI should require carriers to resubmit
data found to be in error.

We understand that NCCI plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems, which are
intended to perform front-end WCSP data validation and provide a
platform for carrier corrections. Both systems are scheduled to be
fully operational by the end of 1992.

4) NCCI’s process for creating Unit Statistical Plan (USP) rate filing exhibits is
complex due to the implementation of makeshift controls in an end user

During the production of each rate filing, NCCI produces various reports
listing summarized Workers Compensation Statistical Plan (WCSP) data
and factors derived from this data. These reports, referred to as USP
exhibits, provide information for analysis, factors used in class rate
calculations, and exhibits for rate filings.

Currently, all USP exhibits are produced utilizing an end user controlled
PC spreadsheet application (LOTUS 123). Each year, Class Ratemaking
copies portions of the previous year’s USP Exhibit diskette onto two new
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diskettes. The new diskettes are numbered "1" and "2" and serve as the
starting point for USP Exhibits for the current year. In order to complete
the necessary input to these diskettes, Class Ratemaking performs the
following steps:

o Data is downloaded from mainframe computer files to Diskette 2. To
verify the results of the download process, key values from hard copy
reports are manually entered onto Diskette 1 for later comparison:

Limited and summarized WCSP data for five policy years, known
as NC235 data, is downloaded from the mainframe computer to
Diskette 2.

Limited and summarized WCSP data for the second most recent
policy year valued as of the 1st report is known as l&9 Limited
Summary data. The l&9 Limited Summary includes 1st reports
received the previous year, late 1st reports received during the
current year, and any carrier submitted corrections. This data is
downloaded from the mainframe to Diskette 2.

Total amounts from the report of NC235 Limited Summary data
are manually entered onto Diskette 1.

Total amounts from the report of 1 &9 Limited data are manually
entered onto Diskette 1.

Data from hard copy source documents is manually entered onto
Diskette 1. To verify the results of the data entry process, a second
person enters the same data onto Diskette 2 for later comparison.

Total amounts from a report of 4th and 5th Limited Summary data
are manually entered onto both Diskette 1 and Diskette 2. The 4th
and 5th Limited data includes limited experience for the 4th and
5th oldest policy years included in the NC235 data. Data is
entered onto the two diskettes by two different people.

Factors intended to adjust data based on the effects of state
legislation are manually entered from the Amendment Factors
Page onto both Diskette 1 and Diskette 2. Data is entered onto the
two diskettes by two different people.
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Cost ratios, trend factors, statewide average weekly wages and
other factors are manually entered from the Form R Input Page
onto both Diskette I and Diskette 2. Data is entered onto the two
diskettes by two different people.

o Diskette 1 is compared to Diskette 2 by an automated microcomputer
program. Any differences are researched and resolved.

o Diskette 1 is used to produce USP exhibits.

This process is complex because two diskettes are updated independently
with the objective of ultimately making them identical. The independent
diskettes are compared after all updates. This double entry verification
serves as a control mechanism to ensure data accuracy.

If standard data processing controls were in place, it would not be
necessary to produce two independent diskettes. Input data could be
verified through on-line entry validation and batch total verification.

NCCI should streamline the process used to create USP Exhibit
diskettes. Implementing tighter data processing controls over its end
user systems in general will eliminate the need for double entry
verification strategies.

We understand that NCCI is developing an end user computing
policy which is intended to address data processing controls. NCCI
has not set a date for implementation of this policy.

In the long term, NCCI should implement most of this process as a
standard production application.

Fo Specific Tests Performed

1) Evaluated the use and effectiveness of the Preparation ChecksheeI.

The Preparation Checksheet is used to ensure that specific data integrity
checks have been completed before class rates are calculated.
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D~termined whether maximum aggregate amounts were identified and
researched.

Determined whether new class codes were identified and researched
for experience prior to their effective dates.

2) Verified the accuracy of data on the Form R Input Sheet.

The Form R Input Sheet is used to record information for use as input to
USP exhibits. The information on the Form R Input Page includes: cost
ratios, trend factors, statewide average weekly wages, etc.

Verified the accuracy of the data by tracing it back to its sources.

3) Verified the accuracy of data on the Amendment Factors Pa~e.

The Amendment Factors Page is used to record information for use as
input to USP exhibits. The information on the Amendment Factors Page
includes: amendment factors, adjustment factors, and assessment factors.

Verified the accuracy of the data by tracing it back to its sources.

4) Evaluated the adequacy of Class Ratemaking’s assessment of data
reasonableness.

Class Ratemaking’s assessment of data reasonableness includes the review
of reasonableness checks performed by Data Administration, as well as
the performance of additional reasonableness checks as needed by
actuarial personnel.

Determined whether reviews of Data Administration reasonableness
checks were performed.

Evaluated the adequacy of the tests performed by Data Administration
and the tests available for performance by Class Ratemaking.
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Reviewed documentation and audit trails for changes.

Investigated follow-up procedures to ensure that
properly made.

changes were

5) Verif!~ the accuracy of data contained in the Lotus Input Spreadsheet.

The Lotus Input Spreadsheet contains the input data used to create the
USP Exhibits. The USP Exhibits provide information for analysis, factors
used in class rate calculations, and exhibits for rate filings.

Evaluated the process used to enter and download data to the input
spreadsheet.

Verified the accuracy of the data by tracing it back to its sources.

6) Verified the accuracy of data contained in the USP Exhibits.

The USP Exhibits provide information for analysis and inclusion in the
rate filing, factors used in class rate calculations, and exhibits for rate
f’dings.

Evaluated Quality Control’s review of data in the USP Exhibits.

Verified the accuracy of the data through recalculation and by tracing
the data back to its sources.

7) Reviewed the accuracy of data entered on A-sheet control cards.

Data entered on A-Sheet control cards is used as input to the A-sheet
calculation program.

Verified the accuracy of the data by tracing it back to its sources.
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8) k!enIified the reasons for data truncation in Class Ratemaking application
progams. Evaluated the controls in t~lace to ensure these truncation errors do
not affect the calculation of class rotes.

Identified truncation errors in Class Ratemaking data.

Interciewed Class Ratemaking personnel to determine how truncation
errors are resolved.

9) Verified that the automated A-sheet calculation pro_re’am produces A-sheets
according to documented procedures.

Developed a parallel A-Sheet program to test NCCI’s A-Sheet process.

Verified the accuracy of NCCI’s A-Sheet process by comparing NCCI
A-Sheets to A-Sheets produced by the A-Sheet test program.

10) Verified the accuracy of data used to calculate Ext~ected Loss Rate Factors
(ELR Factors),

Expected Loss Rate Factors are used in the Revised Experience Rating
Plan to calculate expected losses.

Verified the accuracy of input data by tracing it back to its sources.

Verified the accuracy of worksheet calculations by recalculating
values.

11) Verified [he accuracy of data used to calculate D-Ra~s.

D-Ratios are used under the Revised Experience Rating Plan to calculate
expected primary losses. A primary loss is the portion of a single loss,
including medical and indemnity, up to a dollar threshold. This threshold
varies from between $2000 to $10,000.

Verified the accuracy of input data by tracing it back to its sources.
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Verified the accuracy of worksheet calculations by recalculating
values.

12) Verified the accuracy of data on Rate Factor Card Worksheets.

Rate Factor Card Worksheets are used to record information in order to
facilitate construction of rate factor cards. Rate Factor Cards are used as
input to the automated class rates calculation program (IDRATE).

Verified the accuracy of the data by tracing it back to its sources.

13) Verified the accuracy of data on Rate Factor Cards.

Rate Factor Cards are used as input to the automated class
calculation program (IDRATE).

Verified the accuracy of the data by tracing it back to its sources.

rates

14) Verified that Rate Factor Card data is accurately input to the automated class
rates calculation pro~am (IDRATE).

Verified the accuracy of the data by tracing it back to its sources.

15)Verified that the automated class rates calculation pro_re’am (IDRATE)
calculates rates accordin~ to documented t~rocedures.

Verified the accuracy of the rate calculation program by performing
rate calculations manually.

16) Evaluated the controls in place to ensure that calculated class rates achieve the
proposed overall rate level chan~e calculated by Overall Rate Level.

Calculated achieved overall rate level by calculating rate levels using
an independent program.
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Verified that intended rate levels were achieved by comparing
intended rate levels to rate levels calculated by the independent
program.

Reviewed program logic to determine whether adequate controls exists
to ensure that the intended rate level is achieved.

17) Evaluated the effectiveness of the Oualitv Control Department to ensure the
accuracy of class ratemakint, indications.

Interviewed Quality Control Department personnel to gain an
understanding of quality control procedures.

Reviewed Class Ratemaking documentation for evidence of Quality
Control review.

Verified the accuracy of Quality Control’s review by spot checking
data reviewed by Quality Control.

18)Reviewed F-class ratemakin~ processing StuDS tO cain an overall
understanding of similarities and differences between F-class and induslrial
class ratemakin~.

Interviewed actuarial personnel to understand responsibilities and
identify key processing steps.

Reviewed Quality Control’s involvement in reviewing and evaluating
F-class ratemaking calculations and rates produced.

G. Specific Findings & Recommendations:

1) Class Ratemaking application vro_m-ams truncate dollar amounts.

Class Ratemaking mainframe application programs do not correctly
process payroll amounts of $10 billion or more or pure premium amounts
greater than $100. Both payroll and pure premium sometimes exceed
these amounts.

NAIC Examintion ofNCCI - Section I    May 15, 1991 Page 12



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Class Ratetnaking

Pure premium is usually defined as the dollar amount of losses per $100
of payroll. In some cases pure premium is defined using an exposure base
other than payroll. When an exposure base other than payroll is used (e.g.
number of employees), it is not uncommon to encounter pure premium
amounts greater than $100.

The application programs that produce A-sheets truncate payroll amounts
greater than $10 billion. For example, a payroll amount of
$26,000,000,000 processed by this program is erroneously transformed to
$6,000,000,000. Pure premium amounts greater than $100 are also
truncated. For example, a pure premium amount of $112.012 is truncated
to $12.012.

The application program which calculates class rates (IDRATE) also
truncates dollar amounts. This program truncates pure premium amounts
greater than $100.

Class Ratemaking personnel currently overcome these truncation
problems by manually correcting the output from these programs.
Although a system generated report is available to help identify some
truncation problems, a manual review of the data is often necessary.

In some cases, once problems are identified, only hard copy output or
print files are corrected and magnetically stored data remains truncated.
Each time the magnetically stored data is used, Class Ratemaking
personnel must recorrect the truncated data. During our limited review of
this process, manual processing and quality control procedures identified
and addressed these problems. However, identifying and correcting these
errors is time consuming and NCCI unnecessarily assumes the risk of
missing errors and grossly misstating amounts.

NCCI should correct truncation problems in the A-sheet process and
the IDRATE process.

We understand that truncation problems were corrected in test
programs modified for this examination. These problems should
similarly be addressed in NCCI’s production environment. NCCI
estimates that correcting these problems in the A-Sheet process will
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involve modifications to 22 application programs. NCCI has made
plans to correct these problems through its normal change order
process for system maintenance.

2) F-class ratemaking is r~erformed within an environment that is s~parate from
the environment used for indus~al class ratemaking.

F-class financial call data is not used for overall rate level change
indications since NCCI has determined that the F-class financial data is
unreliable. Therefore F-class ratemaking is based solely upon WCSP
data. The validation and processing of F-class WCSP data is completely
separate from validation and processing used for industrial class
ratemaking. F-class processing utilizes its own programs which were
independently created in 1988. These programs are maintained by
actuarial personnel.

Beginning in 1991, NCCI intends to perform F-Class ratemaking
annually. Between 1985 and 1990, there were only two F-class rate
filings: in 1988 and 1990. The infrequency of filings was attributed to the
need to train new employees after the move to NCCI’s Boca Raton
facilities and the higher priority given to industrial classes during that
transition. Now, with sufficiently trained staff, NCCI is reviewing
processing procedures, processing responsibilities, and methodology to
support annual F-class filings.

We understand that NCCI is reviewing the feasibility of transferring
validation of F-class WCSP data to the Data Administration production
systems. It is important to note that F-class validation is somewhat more
complicated than industrial class validation. Personnel performing F-class
validation must be familiar with the applicable Federal and state laws
governing the determination of rates.

NCCI is also reviewing issues which may affect methodology and thus the
design of application programs. Two outstanding issues include the
provision for loss development after the fifth report and the inclusion of a
provision for trending losses.
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NCCI should consider the recommendations provided in this report
regarding end user systems, industrial class ratemaking, and WCSP
validation and processing to ensure consistency in the development of
F-class ratemaking.

3) Class Ratemaking verifies the achievement of the proposed overall rate level
change before class rates have been finalized.

The application program that determines class rate levels (IDRATE)
verifies that the proposed overall rate level change is actually achieved by
the changes in individual class rates. This is accomplished as follows:

o Proposed class rates are multiplied by current exposure to calculate the
proposed manual premium.

o Current class rates are multiplied by current exposure to calculate the
current manual premium.

o Proposed manual premium is divided by the current manual premium
to calculate the achieved overall rate change.

o The achieved overall rate level change is compared to the change
proposed by the Overall Rate Level area.

o If the two values do not match within a specified tolerance, class rates
are appropriately adjusted.

This process is repeated until the achieved overall rate level change
matches the proposed overall rate level change.

The IDRATE program performs the verification of overall rate level
before class rates have been finalized. Two types of changes to the rates
occur after this verification is completed. The IDRATE program makes
changes to class rates based on individual state specific requirements, and
NCCI Class Ratemaking personnel manually change class ratesbased on
class specific requirements. No formal verification process exists to
ensure the final class rates achieve the proposed overall rate level change.
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NCCI has developed an on-request end user program which determines
the achieved overall rate level change. This program could be used to
verify that final class rates achieve the proposed overall rate level change.

NCCI should procedurally verify that final class rates achieve the
proposed overall rate level change. The existing end user program
mentioned could be used to achieve this objective.

Th~ laumber of significant digits applied to a key rate ad_iustment factor is
inconsistent.

Class Ratemaking calculates class rates using an application process
known as IDRATE. IDRATE calculates class rates based on the proposed
overall rate level change, class experience, various trend factors, class
swing limits, and loss limitations. Class swing limits restrict the amount a
class rate can change from one year to the next.

Because of swing limits, IDRATE typically does not achieve the proposed
overall rate change in its first calculation of class rates. The calculation
must be iteratively performed, adjusting class rates to satisfy the overall
rate level as well as swing limits by class.

The overall rate level is achieved using a multiplier called the test
correction factor. The test correction factor is adjusted with each iteration
to reduce the difference between the targeted overall rate level change and
the overall rate level change resulting from the newly calculated class
rates. When the final test correction factor has been determined the next
step calculates final class rates.

The test correction factor used to calculate final class rates is different
from the final test correction factor resulting from the iterative process.

The test correction factor calculated and verified during the iterative
process has five significant digits after the decimal point, e.g. 1.12345.
The test correction factor used to calculate class rates has three significant
digits after the decimal point, e.g. 1.123. The potential impact of this
difference on any class rates is less than .01% per class rate.

NAIC Examintion of NCCI - Section I May 15, 1991 Page 16



EVALUATION OF DATA COLLECTION AND DATA QUALITY

Class Ratetnaking

While this deficiency has no material impact on class rates, it should be
corrected to provide consistency.

NCCI should use the same test correction factor to verify the achieved
overall rate level and to calculate the actual class rates.

5) Tasks on the Preparation Checksheet are not consistently checked off to
denote completion.

Class Ratemaking personnel use the Preparation Checksheet to ensure that
certain tasks have been completed prior to the class rate production
process. Examples of tasks that must be completed include the following:

o Review state memos to identify any state specific information which
might be helpful during ratemaking.

o Review data from the previous rate revision to identify state specific
information that might be helpful during ratemaldng.

o Research maximum limits for losses in the state. If limits exist, data
should be reviewed to determine whether any limits have been
exceeded.

Research the effective dates for any new class codes in the state. Data
should be reviewed to determine whether data for new classes was
reported prior to effective dates for those classes.

o Research the state requirements for any special wording for
appendices included in the rate filing.

Class Ratemaking personnel do not always complete the checklist. In
some cases, they perform the checks but do not indicate this action on the
form. In a judgmental sample of three Preparation Checksheets, two
checksheets were not adequately completed.

Class Ratemaking personnel should complete the Preparation
Checksheet and sign off on items as they are completed. In addition,
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a supervisor should review the checksheet to verify that the form is
complete.

6) Documented procedures for Class Ratemaking’s review, execution and
follow-up of data reasonableness checks are incomtdete.

Data Administration executes various reasonableness checks on WCSP
data. These checks include analysis of loss data, payroll data, and changes
occurring in the data between policy periods and valuation points. For
example, Data Administration reviews loss development by injury type.
When "unreasonable" data or unusual patterns are identified,
investigations are performed to research the underlying causes.
Investigations may reveal missing or inaccurate data. Data Administration
analysts attempt to resolve errors through carder contact.

Class Ratemaking analysts review the results of reasonableness checks
performed by Data Adminislration. If needed, Class Ratemaking analysts
may perform additional reasonableness checks on the data, especially for
fluctuation of payroll by class. Class Ratemaking’s review and execution
of reasonableness checks may result in requests for follow-up
investigation of the data. Such requests are made verbally to Data
Administration supervisors and are accompanied by a photocopy of the
data in question.

Documented procedures for Class Ratemaking’s review and execution of
reasonableness checks are sometimes vague.

There is no formal procedure requiring sign off on data reviewed or
checked.

There are no documented procedures for tracking follow-up investigation
requests or questions to monitor their resolution.

NCCI should implement formal procedures for Class Ratemaking’s
review and execution of reasonableness checks of the data. NCCI
should adopt a policy of signing off on data reviewed or checked. A
tracking mechanism for investigative follow up should also be
implemented.
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We understand that informed actuarial judgment is necessary when
reviewing and performing reasonableness checks of the data. We
further understand that standard written procedures can not
anticipate all applications of such judgment. However, we believe
that most of the reasonableness checks can be formally specified by
actuaries, documented, and signed off on when completed.

7) NCCI Class Ratemaking reports contain inconsistent names and labels for
~ome identical _type_ s of information,

NCCI produces various reports during the class ratemaking process.
Many of these reports list some of the same information. In some cases,
the same information is labeled differently on different reports. Examples
follow:

The "Effect of Changes By Parts" factor on the Rate Calculation Form
contains the same information as the "Law Amendment" factor on the
Rate Factor with Swing Limits report.

o The "Final Exhibit I Loss Ratio" on the Rate Factor Card contains the
same information as the "Average Cost Ratio" on Exhibit I of the Rate
Level Worksheet.

These inconsistent names make it difficult to trace data from one report to
another. Training of new personnel is generally more difficult under these
circumstances.

NCCI should enforce consistent naming standards on ratemaking
reports.
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A. Area Overview

The Experience Rating area uses up to three years of payroll and loss experience
data received from Data Conversion and Expected Loss Rate Factors (ELRs) and
D-Ratios received from Class Ratemaking to produce Experience Modification
Factors (experience mods). (ELRs indicate the expected losses for a classification
per unit of exposure; D-ratios indicate the portion of those losses below a
specified dollar threshold.)

An Experience Mod for a risk is printed along with the risk’s experience on
Experience Rating Sheets. Rating Sheets are sent to carders who use them to
adjust an insured’s total premium. An experience modification factor is a number
less than one for risks with fewer actual losses than expected and greater than one
for risks with more actual losses than expected.

For a more detailed description of the Experience Rating area, refer to Volume II
of this report.

B. Area Evaluation

Key Strengths:

o Statistical sampling of Experience Rating files indicates that NCCI
accurately converts WCSP data reported by the carriers to NCCI computer
files used to produce experience roods.

o The Experience Rating Profile System serves as a control to ensure all
required WCSP data has been received prior to producing experience
mods. This system appears to be working effectively.

o Current NCCI initiatives will address some of the current shortcomings of
the experience rating processing.

Key Weaknesses:

o NCCI performs separate validation of the same WCSP data in Experience
Rating and Data Administration.
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o Neers validation of rating sheets is heavily reliant on manual procedures.

NCCI’s Risk Identification Number (Risk ID), used to identify WCSP
experience with a specific insured, is frequently reported inaccurately by
carriers. Risk ID verification and correction requires extensive NCCI
effort.

Ongoing system initiatives at NCCI are intended to resolve the first two of
these weaknesses. These initiatives are discussed in Volume I of this report.

Key Recommendations:

o NCCI should develop a centralized unit report database.

O NCCI should perform automated validation of WCSP data used to
produce rating sheets. Most of this validation should occur at the time of
unit report receipt.

o NCCI should consider using an industry established risk identifier, such as
Federal Employer’s ID Number (FEIN).

NCCI has development projects underway which, if successful, will satisfy
the fhst two of these recommendations. These projects are described in
Volume I, Part C of this report.

C. Testing Objectives

To evaluate the controls in place to ensure the completeness of payroll and
loss data used to produce experience modification factors.

To evaluate the procedures in place to ensure the accuracy of payroll and loss
data used to produce experience modification factors.

To evaluate the controls in place to ensure the completeness and accuracy of
ELR Factors and D-Ratios used to produce experience modification factors.
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To evaluate the controls in place to ensure timely production and distribution
of experience modification factors.

To evaluate the accuracy of payroll and loss data used to produce experience
modification factors as compared to the data reported by carriers.

D. Testing Methods

The evaluation of Experience Rating was accomplished through control
procedures review, systems review and analysis, and statistical sampling. These
techniques are described in the Evaluation Approach section of Volume I, Part C
of this report.

E. General Observations & Recommendations

1) blCCI performs separate validation of the same WCSP data in Experience
Ratine and Data Administration.

NCCI receives WCSP data in Data Conversion. Limited validation is
performed at this time. This data is routed separately to Experience
Rating and Data Administration/Class Ratemaking. The majority of
WCSP data validation is performed in these areas. Experience Rating and
Data Administration validate, correct and use their versions of the data
independently from one another with potentially inconsistent results.
NCCI does not attempt to reconcile Experience Rating and Data
Administration WCSP data or corrections.

NCCI should implement a centralized WCSP data repository. This
database should contain validated WCSP data for use by all
applications requiring this data for processing.

We understand that NCCI plans to implement the Unit Report
Quality (URQ) system which is intended to validate WCSP data upon
receipt. We also understand that NCCI plans to implement the URS
database which is intended to serve as a centralized repository of
validated WCSP data. The URQ system is scheduled for a phased
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implementation to be completed in October of 1992. The URS
database will begin capturing new unit reports in September of 1991.

2) Experience Rating personnel perform substantial manual edits that could be
performed in a~lIor0ated application pro_m’ams.

NCCI manually reviews all rating sheets it produces. These manual audits
include risk specific reasonableness checks (e.g. no unusual class code
changes since last year, premium this year compared to last year, etc.),
comparison to original unit reports, and contacting the carder or insured if
necessary. NCCI manually reviews over 600,000 rating sheets per year.

At a minimum, NCCI should perform most of the current manual
rating sheet edits as part of Experience Rating automated validation
processing.

In the long term, NCCI should perform these edits, in an automated
fashion, at the time of unit report receipt.

We understand that NCCI has plans to implement the Automated
Auditing system which is intended to automate many of the current
manual rating sheet edits. We also understand that NCCI has plans
to implement the Unit Report Quality (URQ) system which is
intended to perform extensive front-end unit report validation,
eventually including risk specific validation. The Automated
Auditing system is scheduled for production in the fourth quarter of
1991. The URQ system is scheduled for a phased implementation to
be completed in October of 1992.

3) Experience Rating validation pro_re’ares i~!~,ntif_v basic errors in unit repor~ data
that could be identified and corrected at the time of unit report receipt,

Two major application programs in the Experience Rating system
(EXP0205P and EXP0210P) validate payroll and loss data. The edits
performed by these programs are field level and include verifications such
as:
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o Indemnity Amount is numeric

o Loss Injury Code is greater than 1 and less than 7

o Effective Date is a valid date.

o Exposure Amount is numeric

o State Code is an existing state code.

o Class Code exists for the specified state

o Loss Status Code must be 0, 1, or *

Most of the edits performed in these application programs could easily be
performed at the time of receipt of the unit report.

Rating Support Services estimate that 60% of the data rejected by these
programs is rejected because of invalid Class Codes. Another 10% of the
rejections are due to invalid Status Codes and Injury Types.

NCCI should perform field level edits at the time of receipt of the unit
report. This will improve the timeliness of error identification and
correction.

We understand that NCCI has plans to implement the Unit Report
Control (URC) and Unit Report Quality (URQ) systems which are
intended to perform field level validation at the time of unit report
receipt. An industry.wide phased implementation of the Unit Report
Control system is scheduled to be completed by July of 1992. The
Unit Report Quality system is scheduled for a phased
implementation, to be completed in October of 1992.
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F. Specific Tests Performed

1) lEvi~luated Ihe procedures in place to verify and correct the completeness of
experience rating data through the use of the Experience Rating Profile
System known as EPU. This system indicates which unit reports are required
for a risk’s rating to be produced and which have been received. The EPU
systera allows modification to the list of rea_uired unit reports.

Evaluated the procedure for clearing entries on the Ratings Not
Produced Report. This report indicates all experience ratings due in
the next three months that have not yet been produced because of
missing unit reports.

Determined whether entries appearing on the Ratings Not Produced
Report are cleared using the EPU system where appropriate.

Determined whether on-line activity through the EPU System is
reflected on the Employee Activity Log. This log is a system
generated audit trail of EPU activity.

Evaluated the adequacy of the Employee Activity Log as an audit trail
for Profile System on-line activity.

Evaluated the procedure in place for supervisors to review on-line
EPU activity made by experience rating clerks.

Evaluated controls in place to limit access to the EPU on-line system.

2) Evaluated the controls in place to ensure that corrections to WCSP data
initiated by NCCI field offices are received and processed bv the centralized
rating support ~oup.

Determined whether correction checking slips are adequately
completed with all significant information. Checking slips accompany
corrections sent to NCCI’s main office by the field office. They
include information of the number and type of corrections sent.

Determined whether correction checking slips accurately reflect
contents of correction batches.
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Evaluated the procedures to follow up on discrepancies between the
contents of correction batches and the information indicated on
checking slips.

3) Evaluated the controls in place to ensure WCSP data is not lost during
processing and that processing problems are resolved in a timely manner.

Verified the "Grid Log" record count balancing procedure through an
independent reconciliation. The Grid Log is a manual procedure for
verifying record counts through the Experience Rating System.

Reviewed the Rating Support Services Problem Log. This log
indicates processing problems identified by Rating Support Services.

4) Evaluated the automated programs which validate payroll and loss data used
to produce experience modification factors.

Reviewed program logic and error reports, and interviewed data
processing personnel to determine the specific validation procedures
for loss data performed by the primary experience rating loss
validation program (EXP0205P).

Reviewed program logic and error reports and interviewed data
processing personnel to determine the specific validation of payroll
data performed by the primary experience rating payroll validation
program (EXP0210P).

Reviewed program logic and interviewed data processing personnel to
determine the reasons for bypassing, combining, and deleting records.

Reconciled input and output record counts from validation program
control reports.
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5) Evaluated controls in place to ensure that errors identified on the
Reclaimables Reiection Report are cleared. This report identifies basic errors
in unit reoort data such as invalid class codes, invalid injury_ _types. etc.

Observed procedures for clearing errors appearing on the
Reclaimables Rejection Report.

Determined whether ratings identified on the Reclaimables Rejection
Report appeared on the "B" listing as well as the Ratings Produced
Report after corrections were applied. The "B" listing is a report of
ACS keyed corrections.

Interviewed NCCI personnel to determine the type and relative
frequency of errors which cause ratings to be rejected.

6) Evaluated the final rating sheet review and correction procedures.

Determined whether approved rating sheets satisfied documented
reasonableness tests.

Determined whether corrections noted on the Employee Activity Log
were initiated by an error noted on the rating sheets.

Determined whether corrections noted on the rating sheet appeared on
the Employee Activity Log and were included in the final rating
sheets.

Determined whether corrections processed through ACS were
included in the final rating sheets.

7) Statistically sampled Experience Rating pa_vroll and loss records and
compared them to the originally submitted unit reports and documented
COITeCtiOllS~

Two populations were defined. The first was all payroll records
appearing on rating sheets produced in 1990. The second population
was all loss records appearing on rating sheets produced in 1990.
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These rating sheets include WCSP data from policy years 1986, 1987,
and 1988.

The population was verified by comparing the number of risks in the
sampled file to NCCI’s risk directory. The risk directory is an
electronically stored list of all experience rated risks. It includes such
information as risk ID, risk name and the current experience mod.

An attribute sampling approach was used. This approach measures
frequency of errors rather than size of errors.

A confidence level of 95%, expected error rate of 2%, and tolerable
error of 5% were used to determine the sample sizes.

The payroll and loss records selected were compared to carder
submitted unit reports and any documented corrections. The specific
fields tested were: Insured Name, Risk Id, Rating Effective Date,
Class Code, Payroll Amount, and Loss Amount.

All identified discrepancies were discussed and researched with NCCI
personnel. Results were summarized and included in the Appendix of
this volume.

G. Specific Findings & Recommendations:

I) WCSP exposure and loss amounts reported by carders are accurately
processed for use in calculation of ex_oerience modification factors.

NCCI’s electronically stored WCSP data used for calculating experience
ratings was compared to carrier submitted source documents. A summary
of the results follows:

o In a random statistical sample of 181 payroll records, two errors in
payroll amount were noted. In one case, a correction unit report was
omitted from an experience rating. In addition, the supporting
documentation for one record could not be located. Data for which
supporting documentation could not be located was considered an
error for the purposes of quantifying the sample test results.
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o In a random statistical sample of 181 loss records, one error in loss
amount was noted. This was due to the omission of a correction unit
report from an experience rating.

In these samples, discrepancies were defined as differences between what
was reported by carriers and what was used to calculate experience
modification factors.

The results from this test indicate that WCSP exposure and loss amounts
reported by carriers are accurately processed for use in calculating
experience ratings.

Detailed sampling results are included in the Appendix to this volume.

Carriers freo_uently report incorrect risk IDs and risk names when submittin~
WCSP data.

NCCI uses the risk ID and risk name to associate WCSP experience with a
specific insured. This relationship is critical for developing experience
modification factors for the insured.

In a random sample of 181 WCSP payroll records and 181 WCSP loss
records representing 362 Experience Rating Sheets, 47 risk IDs and 13
risk names were changed by NCCI from what was reported on the original
unit reports. NCCI has a specific function defined to verify and correct
risk 1Ds and risk names reported on unit reports. Carriers make
significant errors in reporting risk IDs and risk names, as these sample
results illustrate.

NCCI should explore other possibilities for an insured’s identification
number. Federal Employer’s ID Number (FEIN) is one possibility.
This number is widely available to carriers and would eliminate many
of the inaccuracies and omissions in reporting the risk ID.

Regardless of the identification number used, it should be required
input on all unit reports. NCCI should institute policies which will
encourage carriers to report correct risk IDs and names. Financial
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incentives and forcing carriers to correct their own data will help in
this regard.

We understand that differences between experience rating and
federal tax ownership rules may require grouping FEINs for the
purposes of experience rating.

3) Checking slips, which indicate the number of unit report corrections sent to
Rating Support Services from the field offices, do not always a~ee with the
actual number of corrections received.

Field office clerks se, nd corrections to the Rating Support department with
checking slips which indicate the number of corrections sent. Rating
Support procedures require the receiving clerk to count the corrections
and compare them to the checking slip counts. If there are differences, the
clerk sends the corrected checking slip to the field. There are no follow
up procedures in place to verify that all corrections are received.

Four checking slips were compared to physical counts of corrections.
Two of these checking slips did not indicate the correct physical counts.
The impact of these discrepancies was minimal.

NCCI should verify checking slip counts and actively follow up on
any discrepancies with the field offices.

We understand that Rating Support Services does follow up large
differences between correction counts on the checking slip and actual
corrections. It is nnclear what signifies a large discrepancy in this
context.

4) Checking slips arc numbered manually, sometimes resulting in batch
~eo_uence gaps.

Checking slips which accompany corrections sent to Rating Support by
the field offices are numbered manually by field office clerks. The
receiving clerk sometimes notices gaps in checking slip numbers. These
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gaps could indicate incorrectly numbered checking slips or missing
correction batches.

NCCI should use preprinted, prenumbered checking slips.

5) Two out of ten rating sheet audit procedures are not being followed
consistently.

Experience Rating procedures specify ten basic reasonableness edits to be
performed after a rating sheet is produced. If a rating sheet fails any of
these edits, procedures dictate that related unit reports are pulled and a full
verification of information is performed.

Thirty-five rating sheets were reviewed for compliance with the
reasonableness edits. Twenty-eight rating sheets failed at least one edit.
In these cases, further investigation of the rating sheet data should be
performed by Experience Rating clerks.

An Experience Rating clerk indicated that two of the ten edits are not
actually performed. These two edits are:

o Experience Modification increases or decreases are within 25% of last
year’s rating

o In comparing the last two years, payroll increases or decreases are
within 50%.

In the sample of thirty-five rating sheets, two failed the first edit and eight
failed the second. Further follow up indicated the omission of these edits
may have been due to inadequate training of the clerk.

NCCI should consistently perform the two identified edits. NCCI
should implement a mechanism for ensuring all edits are actually
performed. One possibility is a checklist and required clerk sign off.
NCCI training should be enough to ensure clerks are aware of all
procedures and the reasons behind them. In the long term, edits of
this type should be performed in an automated fashion.
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We understand that NCCI is currently implementing the Automated
Auditing System which is intended to perform rating sheet edits in an
automated fashion. The Automated Auditing system is scheduled for
production in the fourth quarter of 1991.

6) Experience Rating application pro_m’ams produce non-standard processing
control ret~orts.

Control reports produced by several consecutively executed application
programs are inconsistent. Some of these reports list record counts, some
list risk counts and some list both. This inconsistency makes it difficult to
verify data output from one program and input, to the next.

An integrated set of control reports was reconciled as part of the testing of
Experience Rating. These reports represented consecutive processing
steps of the same WCSP data. Any changes in the number of data records
should have been attributable to a specific program and reason.

We were unable to balance all control reports during this test since not all
necessary informatic)n was readily available.

NCCI should make control reports consistent between programs.
This will facilitate reconciliation of inputs and outputs.

We understand that NCCI currently maintains the "Grid Log"
which is a manual system intended to verify the number of records
processed through the Experience Rating system. The system,
although cumbersome, appears to be effective.

7) Exverience Rating’s current control mechanism over record counts is manual
but uses input from automated nrocedures and could be automated.

The "Grid Log" is a mechanism by which Rating Support tracks data
through the Experience Rating system. Rating Support personnel use
record and risk counts from automated procedures and post these numbers
to a manual reconciliation sheet. Reconciliation of these numbers is
performed manually.
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NCCI should automate this reconciliation procedure. Since all inputs
to the Grid Log are from automated sources, an automated
reconciliation procedure could be implemented. Alternatively, NCCI
could include trailer records in all files. Trailer records would
indicate expected detail record counts. Programs would verify that
records processed match records indicated on the trailer record for
input. Consistent control reports would provide a suitable
mechanism for review.

8) Rating Support Services does not directly verif_v that ACS keyed corrections
were entered correctly.

Rating Support Services sends corrections to ACS via the Rejected Risks
Report (Rpt No EXP0215P-2). These corrections are keypunched by
ACS and returned to NCCI along with a listing of the entered data called
the "B" Listing.

Rating Support personnel compare the "B" Listing to the on-line
experience rating system. This comparison verifies that the ACS
correction file was successfully transmitted to NCCI. There is no direct
verification that all corrections on the Rejected Risks Report were
successfully entered.

Rating Support Services should compare ACS corrections listed on
the "B" Listing to the Rejected Risks Report. This comparison
process may be a candidate for automation using standard file
compare software or custom developed applications.

In the long term, NCCI should require carriers to correct any
identified WCSP data errors through data resubmission.

9) Ex_eedence Rating supervisors do not review on-line corrections made by

Experience Rating clerks make on-line corrections to WCSP data through
the ERC system and to the Experience Rating Profile through the EPU
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system. The Profile indicates which unit reports are required before a
rating can be produced for a risk.

Supervisors do not review the corrections made by clerks. Current
automated on-line activity audit trails do not provide sufficient detail to
verify or backout changes made to data. Hard copy rating sheets are
retained, however, and might be usable for reversing erroneous changes.

NCCI should implement complete system generated audit trails for
these on.line functions. Experience Rating supervisors should review
these audit trails on a regular basis.
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A. Area Overview

The Detailed Claim Information (DCI) system is used to provide more in depth
information on claims and to analyze trends in workers compensation claims.
The DCI data consists of random samples of indemnity claims from thirteen
states. The samples are designed to capture 1,000 valid permanent partial
disability cases per state annually. The DCI system provides additional
information concerning claimant data, indemnity benefits, medical benefits and
claim administration details;. Claims are reported for nine years, until they are
closed or until they no longer include indemnity benefits. Quarterly, all valid
DCI data is loaded into a database and is available for batch reporting.

For a more detailed description of the DCI system, refer to Volume II of this
report.

B. Area Evaluation

Key Strengths:

o The DCI system performs extensive validations on data at the time of
receipt.

o Data which fails ~uay edits is immediately returned to the carrier for
correction.

o The system generates calls for corrected and subsequent information.

o DCI data is stored in a centralized database.

o The new DCI system being developed will address many of the weak
points in the existing; system.

Key Weaknesses:

o DCI data is not integrated with policy and claim data residing in other
NCCI systems.

NAIC Examination ofNCCI - Section I May 15, 1991 Page 1



EVALUTION OF DATA COLLECTION AND DATA QUALITY

Detailed Claim Information

o There is no mechanism in place to encourage carriers to comply with DCI
reporting requirements or to penalize them for failing to do so.

Key Recommendations:

o DCI claim data should be compared to WCSP data to verify its
consistency.

The PICS carrier master should be used in all applications requiring
carrier data.

0 Procedures for measuring and reporting carrier reporting performance
should be implemented. Enforcement measures such as fines or financial
incentives should also be implemented.

Co Testing Objectives

To evaluate the controls in place to ensure the completeness of detailed claim
information received at NCCI.

To evaluate the controls in place to ensure the accuracy of detailed claim
information received at NCCI.

To evaluate the controls in place to ensure the timely receipt of detailed claim
information.

To evaluate the accuracy of the processing of DCI data received by NCCI.

D. Testing Methods

The evaluation of controls in the Detailed Claim Information system was
accomplished through systems and procedures review and analysis. The
evaluation of the accuracy of data processing was accomplished, through
statistical sampling. These techniques are described in Volume I, Part C of this
report.
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E. General Observations & Reco~nmendations

1) NCCI does not verify the consistency of DCI data with unit report data.

NCCI does not verify that total incurred claim costs are consistently
reported on unit reports and DCI calls for the same individual claims.
This would provide some evidence that DCI data is being reported reliably
by carriers. It would also provide a limited completeness validation of
WCSP data which is part of the DCI sample. NCCI has compared
average costs per claim from WCSP data for all states to average cost per
claim from DCI data for policy years 1983 - 1987. The analysis shows
that the DCI sample is representative of the WCSP
population.

We recommend that a comparison of DCI and unit report loss data
be performed periodically. This requires a unique claim identifier to
associate claims in the two systems. This can be done using data
currently existing in the two systems, such as policy, carrier and claim
numbers, or by capturing a unique risk identifier in both systems.

We understand that claim data is valued at different points in time,
however the data should be reasonably consistent for open claims
and should match exactly for closed claims. As of December 31, 1989,
88% of all valid claims in the DCI database were closed.

2) NCCI does not effectively enforce DCI reporting r~uirements.

Carrier reporting of DCI data is mandatory for all member carriers in each
DCI state where they write more than 0.1% of statewide premiums. NCCI
analysis indicates an upward trend in carrier compliance with DCI
reporting requirements since 1987. The compliance rate has increased
from approximately 55% in 1987 to approximately 75% in 1990. A large
increase in compliance is evident beginning in the In’st quarter of 1989,
which coincides with a system upgrade which resulted in automatic
generation of reque.,;ts for missing subsequent calls and correction calls.
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Carrier reporting compliance is not considered in determining the
sampling rate for each state. Poor compliance causes the DCI database to
capture fewer permanent partial claims than intended.

We recommend that carriers be strongly encouraged to submit all
required DCI data. Carrier performance reporting should be
implemented to provide carriers with data on their individual
compliance. These reports should be distributed to carrier
management and should be made available to regulatory agencies.
Performance reporting should be combined with either a fining or
incentive program.

We understand that a monetary incentive program is included in the
design of the new DCI system and that decisions about implementing
the programs are being made by the Workers Compensation Data
Management (WCDM) group. We recommend that NCCI evaluate
trends in carrier compliance on an ongoing basis to ensure the
effectiveness of the program.

3) There are no vrocedures to ensure that the DCI system is capturing the
targeted number of permanent partial disability cases for.each state.

NCCI targets the capture of 1,000 valid permanent partial disability cases
in each DCI state annually. Carriers are required to take a random sample
of all claims in DCI states. A sampling rate is determined by DCI
actuarial personnel who determine the sampling rate by evaluating the
ratio of permanent partial claims to total claims for all carriers in the state.
The rate does not take into account the possibility that some carriers may
not submit the requested number of claims. The risk exists that the DCI
database will not contain the desired amount of data. NCCI does not
periodically evaluate the DCI database to determine whether the target has
been achieved.

NCCI statistics indicate that carrier reporting compliance for 1990 was
between 75-80%. An analysis of the DCI database for accident years
1985 through 1989 for the 13 current DCI states indicates that, of the 63
samples represented, only 19 captured the targeted number of claims. In
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1990, the target was achieved in 7 of 13 states. Additional samples are
not requested when the target is not met.

We recommend that the DCI data be analyzed periodically to
determine whether the targeted number of permanent partial claims
is being captured. If the target is not being met, then NCCI should
analyze the causes of the failure to obtain the desired number of
permanent partial .claims. Based on the results of the analysis, either
the sampling rate should be adjusted or carrier compliance with DCI
reporting requirements should be more strictly enforced.

The DCI carder master file is not reconciled to carder master file8 in the,
overall rate level and PICS systems,

The DCI carder master file lists all carders subject to DCI reporting
requirements. The :file is updated by analyzing the amount of premium
written by carrier in each DCI state using financial call data. Carder
master files also exist in the Overall Rate Level and PICS systems.

We recommend that, in the short term, the DCI carrier master file
should be reconciled to the PICS carder master file. In the long
term, NCCI should maintain only one carrier master file.

We understand that a new DCI system is being developed which will
use the PICS carrier master file. DCI actuarial personnel will
continue to periodically determine the states for which each carrier
must submit a DCI sample. However, this information will be
entered into the PICS carrier master file instead of an independent
carrier master file.

5) There are no procedures in place to contact carders who fail to submit DCI
Calls for Corrected Detailed Claim Information and Calls for Subseo_uent
Detailed Claim Information after four system generated ¢all~ have been

If a Call for Detailed Claim Information passes the fatal error edits, but
fails any of the other logical edits, it is processed into a suspense file. The
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system will automatically generate Calls for Corrected Detailed Claim
Information every two months. Once a call is established, the system
generates a Call for Subsequent Detailed Claim Information one to two
months prior to the due date for annual subsequent submissions. If no
response is received, up to three additional calls will be generated.

If four calls for either corrections or subsequent information are mailed
but not returned by the carder, the system stops generating requests.
NCCI does not have formal procedures to contact the carrier when this
occurs. The claim data will remain on the suspense file. As of May 1,
1991 there were 25,490 claims on the suspense file compared to 631,732
total claims in the system. This indicates that not all required reports have
been processed for approximately 4% of claims in the DCI system.

We recommend that carriers be encouraged to submit all DCI data
required by NCCI. Complete data for all DCI claims will enhance the
credibility and integrity of the data used in DCI analyses. Carrier
performance in submitting all required daims should be monitored
and reported. Performance reporting should be combined with a
fining or incentive program to further encourage complete and timely
submission of DCI data.

We understand that a monetary incentive program is included in the
design of the new DCI system and that decisions about implementing
the programs are being made by the Workers Compensation Data
Management (WCDM) group. We recommend that NCCI evaluate
trends in carrier compliance on an ongoing basis to ensure the
effectiveness of the program.

6) There are no procedures in place to track DCI calls which create fata! errors
and are not processed into the database.

If a call fails certain edits of critical information, such as invalid carrier
code or policy number, it is rejected from the system as a "fatal error" and
is returned to the carder. The data must be resubmitted to NCCI on the
same form.
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There are no procedures to track calls which fail these edits. NCCI cannot
determine whether specific calls which generate fatal errors are ever
resubmitted and established in the system. According to NCCI statistics,
8,780 fatal errors occurred in 1990 out of 106,949 submissions.

We recommend that procedures be developed to specifically identify
and track DCI reports which create fatal errors before they are
returned to carriers. Follow up procedures with the carriers for
specific claims should be implemented. Carriers should be
encouraged to resubmit these claims. Information regarding carrier
resubmission rates should be incorporated into a comprehensive
performance monitoring plan.

We understand that the new DCI system will address the tracking of
individual fatal errors and provide a method to follow up on these
errors.

7) DCI data received from carders is accurately processed into the DCI system.

We randomly sampled DCI data from a population of all DCI calls
received from August 1, 1990 to March 31, 1990. The sampling unit was
defined to be an individual DCI call. We extracted the population from
the DCI file of valid claims and selected a random sample of 200 calls.

The sample was tested by comparing information in the DCI system to the
hard copy calls received from the carders. An attribute sampling method
was used to focus on the occurrence rate of errors. Each field on the call
was defined to be a separate attribute. The sampling parameters used
were a confidence level of 95%, an upper error limit of 5% and an
expected error rate of 2%.

We noted three minor discrepancies in different data fields on three calls
which we discussed with NCCI personnel.

Detailed results of the sampling can be found in the Appendix to this
volume of the report..

NAIC Examination ofNCCI - Section I    May 15, 1991 Page 7
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Policy Issue Capture

A. Area Overview

The Policy Issue Capture area collects workers compensation policy information
from carders in the form oil policy declaration pages. Carriers may submit this
information on either hard copy documents or magnetic tape. Carriers send hard
copy documents to NCCI field offices. Magnetic tapes are sent directly to
NCCI’s headquarters for processing. Approximately 66% of policies sent to
NCCI are submitted on magnetic tape.

NCCI validates policy information through a series of automated processes.
Policy information is che, cked for correct field values, completeness, and
consistency. Valid policy ,data is loaded into the Policy Issue Capture System
(PICS) database.

The PICS database is used internally by NCCI for research and by subscribers to
NCCI’s Proof of Coverage (POC) service. PICS serves as the basis for the new
Unit Report Control (URC) system (operational 5/1/91). This system is intended
to control the receipt of WCSP data based on the assumption that carders must
submit a unit report for ,every state on every workers compensation policy
written. In addition, policy information contained in PICS will be used by the
Unit Report Quality (URQ) system to verify data submitted on unit reports.

For a more detailed description of the Policy Issue Capture System (PICS), refer
to Volume II of this report.

B. Area Evaluation

Key Strengths:

o NCCI stores policy information in an integrated database providing a
single, centralized source of data.

o NCCI requires can’iers to correct NCCI identified errors in submitted
policy information ~lhrough resubmission of data. This moves the burden
of error correction to the carder.

o As of May, 1991, NCCI is capturing all policies, including all non-
experience rated policies. This should ultimately build an authoritative
repository of policy information.
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Policy Issue Capture

Key Weaknesses:

o NCCI does not currently verify that all policies written have been
submitted by carriers.

o NCCI does not currently capture all relevant policy information submitted
by carriers in the PICS database. This information is currently stored on
microfilm.

o There is no clear, consistent agreement with carriers regarding the timely
submission of individual policy information.

o There is no current mechanism (i.e. performance reporting, fining) to
encourage carriers to submit quality policy data on a timely basis.

The current automated policy review and PICS 3.0 projects are intended to
address the first and second of these weaknesses respectively. These
initiatives are described in Volume I of this report.

Key Recommendations:

o NCCI should establish and enforce clear standards for quality and
timeliness of carrier submitted policy information.

o NCCI should institute controls to ensure carriers submit all workers
compensation policies written in NCCI states.

o NCCI should capture all pertinent policy information submitted by
carriers.

NCCI has development projects underway or planned which, if successful,
will partially satisfy the last two of these recommendations. These projects
are described in Volume I, Part C of this report.

C. Testing Objectives

To evaluate the controls in place
information received by NCCI.

to ensure the completeness of policy
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Policy Issue Capture

To evaluate the procedures in place to ensure the accuracy of policy
information received by NCCI.

To evaluate the controls in place to ensure the timely receipt of policy
information.

D. Testing Methods

The evaluation of Policy Issue Capture was accomplished through systems and
procedures review and analysis. This technique is described in the Evaluation
Approach section of Volume I, Part C of this report.

E. General Observations & Recommendations

1) There is no effective procedure to ensure all policy information for all
member states is submitted to NCCI.

NCCI requires c~uriers to submit information for all workers
compensation policies written in NCCI member states. Currently, NCCI
has this information for over 6,000,000 policies dating back to 1984. This
population is growing at a rate of approximately 125,000 policies each
month.

In two states subscribing to NCCI’s Proof of Coverage (POC) service,
slrict fines are assessed against carriers for claims filed against a policy
which does not exist in the Policy Issue Capture System (PICS) database.
This provides significant incentive for carders to submit policy
information for these states. However, this procedure provides only
limited control over policy receipt. There is no control mechanism to
ensure that all policy information is submitted.

Complete policy information is critical to the successful implementation
of NCCI’s current :system initiatives. The Unit Report Control System
(URC) identifies unit cards required from carriers based on policy
information contained in the PICS database. Without complete policy
information, the URC system will not be an effective control over unit
card receipt.
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Policy Issue Capture

NCCI should implement controls to ensure all policy data is
submitted by carriers. All expiring policies in PICS should require
either a renewal from the same carrier, a policy from a new carrier,
or a legitimate explanation of why the risk will not require coverage.
This explanation would have to be elicited from the insured and could
require significant follow up effort on NCCI’s part.

NCCI should establish procedures for the member carriers to certify
that they have submitted all policies written to NCCI.

Other authoritative sources of workers compensation policy
information should be sought out and used for control and validation
purposes if possible. One suggestion is to require carriers to include
the number of policies written by state in the Call for Net Direct
Written Premium. The number of policies captured in the PICS
system for a carrier and state can be compared to this number.

We understand that NCCI has plans to implement the Automated
Policy Review System. One objective of this system is to identify non-
renewed policies. The Automated Policy Review System will be
implemented in October of 1992. This system is discussed further in
Volume I of this report.

2) NCCI does not have a clear, consistent a_m’eement with carriers as to when
policy information is due.

NCCI currently receives policy information from over 700 carriers in 33
member states as well as additional non-member states. This policy
information is for both assigned risk and voluntary market policies.

All states require policy information to be submitted either to the state or a
service bureau. This requirement is only effectively enforced for those
states subscribing to NCCI’s Proof of Coverage service.

There is no specific state regulation for timely submission of voluntary
market policies written in non-POC states.
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Currently, the only operational requirement that policy information be
received in a timely fashion is to verify claims through the Proof of
Coverage (POC) system. Experience rating and ratemaking personnel
sometimes use policy information to investigate unit report data questions.
This use begins when the first unit report is received for the policy, 18 to
20 months after the effective date.

With the advent of the Unit Report Control System (URC), policy
information will be needed fifteen months after the policy effective date in
order to support URC reporting.

Workers compensation policies form the basis for NCCI’s ratemaking and
experience rating ser’,,ices. It is reasonable to expect that as systems
integration efforts and increased data capture make policy information
more accessible and complete, other uses for this information will be
identified. Future uses of policy information may have different
requirements as to the: timeliness of receipt of policy information.

NCCI should establish clear and consistent standards regarding due
dates for policy information. Carriers should be encouraged to
adhere to these standards through regular performance reporting
and financial incentives for late and incomplete submissions.

3) NCCI does not fine carriers for policy data submitted in error.

NCCI receives policy information on magnetic tape and on hard copy
documents. In 1990, NCCI performed an audit of policy information
submitted on magnetic tape for 40 carriers. Data on 429 tapes was
inspected. There were over 32,000 errors identified on these tapes. The
most frequent error was invalid risk identification number accounting for
40% of the identified errors across 34 carriers.

While carriers are re, quested to resubmit data in error, NCCI does not
currently have a process to fine carriers for policy data submitted with
elTOrS.

NCCI should strongly encourage carriers to submit quality policy
information. Instituting clear, precise quality standards and
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Policy Issue Capture

obtaining carrier commitment to meet those standards is the first step
in this process. The second step is to measure and report results.
Establishing consistent and regular carrier performance reporting
will help to measure data quality and communicate the results.
Financial incentive programs and/or fines should be implemented, as
required, to encourage carrier compliance to the established quality
standards.

blCCI .does not currently capture all pertinent policy information in their
policy database.

NCCI receives policy information on both magnetic tape and on hardcopy
policy declaration pages. Both types of submissions contain data which is
not currently captured in the PICS database. Two significant fields which
are not captured are the experience modification factor (experience mod)
and payroll classification codes other than the governing class code. The
governing class code is the class code, other than clerical codes, with the
most payroll on a policy.

Both class codes and experience mods are very important to NCCI’s future
systems initiatives. NCCI can use this information to verify the accuracy
of submitted unit report (WCSP) data.

NCCI should capture the experience modification factor and all dass
codes from carrier submitted policy information. Other information
should be evaluated for capture as well.

We understand that NCCI has plans to upgrade the Policy Issue
Capture System (PICS). One of the major modifications planned is
to capture more of the available policy information. The PICS 3.0
enhancements are scheduled to be implemented by January of 1992.

5) NCCI does not validate all captured policy information received from
carriers.

NCCI performs extensive edits through the Policy Issue Capture System
(PICS) and manual review of policy declaration pages to ensure all
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required policy info1~ation has been entered and that the data meets basic
criteria (e.g. estimated premium must be numeric). Not all policy
information is validated to ensure its accuracy.

One field that is not validated for accuracy is the estimated premium.
This information indicates the total standard policy premium the carrier
expects for the policy. This information could be checked for
reasonableness by comparing it to previously submitted policy
information.

NCCI could eventually use this and other data fields to verify the accuracy
of unit report (WCSP) data submitted by carders.

NCCI should implement procedures to check the reasonableness of
this and other data fields. This is of particular importance given
NCCI’s plans to use policy information to verify WCSP data
accuracy.

We understand that NCCI has ongoing plans to upgrade their Policy
Issue Capture System procedures. One of the major modifications
planned is to perform more validation of policy information using
alternate information sources such as risk inspections. The PICS 3.0
enhancements are :scheduled to be implemented by January of 1992.

6) Carders submit hardcopy policy declaration pages on various formats.

NCCI receives approximately 34% of carder submitted policy information
on hardcopy policy declaration pages. This represents an estimated
40,000 policies a month. NCCI field office clerks verify this information
visually and either enter it on-line themselves or forward it to ACS,
NCCI’s external keypunching service.

Currently, there is no standard form for submitting policy information on
hardcopy. NCCI published guidelines have resulted in general format
consistencies between submissions for these formats, but, the declaration
pages received still differ widely.
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Because of the different formats, it is difficult to establish standard data
entry rules. Therefore, NCCI and ACS data entry personnel must be very
well trained to handle the inevitable exceptions.

NCCI should establish a standard form for carrier submitted policy
information. Carriers should be encouraged to use this form. A
monetary incentive program would help in this regard.

NCCI should continue to encourage carriers to submit policy
information on magnetic tape. Magnetic tape or electronic transfer
are the preferred long term media for data submissions.

7) NCCI’s primary_ access to policy information is bv risk name.

NCCI stores policy information in the Policy Issue Capture System
(PICS) database. Currently, there are over 6,000,000 policies resident in
the PICS database. This number is currently growing at an average rate of
about 125,000 policies each month.

NCCI personnel currently access policy information through policy
number, risk name, or risk ID. Risk name is the primary access method
because it is easily identifiable by carriers, risks, and NCCI personnel.

In order for risk name to be effective in accessing policy information, it
must be entered consistently each time a policy for a specific risk is
captured. NCCI has developed standard name formatting rules for
accomplishing this. Without this standardization, risk name would not be
effective in accessing policy information.

While risk name seems to be working effectively as an access point for
policy information, NCCI expends a great deal of effort to standardize it.
For policies submitted on hard copy, this standardization occurs at the
time of data entry. NCCI field office clerks and ACS data entry clerks
standardize risk name as they enter the policy information. This requires
that data entry clerks be well trained in order to properly handle all
possible variations in the reporting of a name.
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Magnetic tape submitted policies are stored in a temporary database after
processing. NCCI personnel reformat names on these policies to make
them standard. C~rently, 11 full time clerks are employed to perform
name and address standardization for magnetic tape submissions.

NCCI should explore other identifying information that could be used
to access policy information without reformatting. One readily
available possibility is the Federal Employers Identification Number
(FEIN). This number is already captured by PICS and is readily
available to carriers, risks, and NCCI.

Accessing policy information by name can be enhanced by using
available packaged software designed to match similar names of
different spellings or word orders (e.g. Christin vs. Kristin or The
Company Name vs. Company Name, The).

We understand that NCCI has ongoing plans to upgrade their Policy
Issue Capture System (PICS) and procedures. One modification
planned is to allow access to policy data using the FEIN. The PICS
3.0 enhancements are scheduled to be implemented by January of
1992.
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Appendix: Summary of Sample Testing Results

A. Appendix Overview

This appendix summarizes the results of our sample testing. We tested ten
statistical samples to evaluate the accuracy of NCCI’s processing of the data
which it receives from carriers. We examined two judgmental samples to test
the completeness of critical computer files. This was tested by ensuring that
judgmentally selected data from microfilm and microfiche media resided in
critical computer files. .Also, two judgmental samples were used to test the
consistency of data between systems.

This appendix fast presents the quantification and specific findings of our
statistical samples and then presents the findings of our judgmental samples.
The statistical samples are organized by functional area and are in the same
order as the area reports in this volume.

B. Testing Overview

We tested the data used to calculate overall rate level indications, class rates and
experience modifications. We also tested the detailed claim information data
used in analyzing workers compensation loss costs.

An attribute sampling approach was employed to test the occurrence rate of
errors in the population. The sampling units tested were randomly exlxacted
from NCCI computer files. Errors were defined as discrepancies between the
computer files and the source documents received from carriers, including
originally submitted data and corrections. The occurrence of an error indicates
that the data in the computer files does not agree with the carders’ submissions.
Our testing did not include verifying the accuracy of the data submitted by the
carders. The inferences made from the sample results were statements about
the rate of errors, as defined above, which are likely to occur in NCCI data for
the specific populations tested.

The judgmental samples were selected from hard copy input received from the
carriers. The data from the carriers was compared to the information in the
computer files. While t]he samples were not random, an attempt was made to
draw unbiased samples.
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Appendix: Summary of Sample Testing Results

C. Definitions

The following terms are used in the statistical sample summaries:

Confidence Level: The probability that the true error in the population
does not exceed a stated value (i.e., the achieved upper error limit).

o Achieved Upper Error Limit: This represents the maximum potential
error rate that is likely to be found in the population at the specified
confidence level.

o ~: This defines the judgmental assessment of the maximum
error in the population which can be tolerated and still satisfy the
objectives of the testing.

O ~ This is a preliminary assessment of the anticipated error
rate in the population and is used in determining sample size.

o Sample Error Rate: This is the actual error rate observed in the sample.
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Appendix: Summary of Sample Testing Results

Sample Name:
Population:
Population Size:
Confidence Level:
Tolerable Error:
Expected
Sample Size:
Tolerance Level:

PoLicy Yem" Financial Call
Policy Yea," Libraries for Data Used in 1990 Overall Rate Level Calculations
16,451 records
95%
5%
2%
180
$5,000

Attribute

State Code

Standard Earned Premium at Company Level

Standard Earned Premium at Designated
Statistical Reporting Level

Net Earned Premium

Total P’~id Losses (Indemnity and Medical)

Total IBNR

Total Incurred Losses Including IBNR

Total Outstanding Losses Excluding IBNR

Incurred Indemnity Claim Count

Paid Indemnity Losses

Paid Medical Losses

Outstanding Indemnity (Excluding IBNR)

Outstanding Medical (Excluding IBNR)

Indemnity IBNR

Medical IBNR

Number
of

Errors

Achieved
Sample Upper
Error Error
Rate Limit

1.7% 4.2%

1.1% 3.4%

1.1% 3.4%

2 1.1% 3.4%

2 1.1% 3.4%

2 1.1% 3.4%

2 1.1% 3.4%

2 1.1% 3.4%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

38
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Appendix: Summary of Sample Testing Results

Sample Name: Policy Year Financial Call

Description of Errors

Call data for three carriers in the sample was found to have been
partially or completely deleted, or "zeroed out", by NCCI. The deletions
were done deliberately to avoid distortion of overall rate level indications.
Inclusion of these deletions in our error statistics increased the error count
for each atlribute by either two or three errors. For error statistics net of
this effect, see the following page. For a more detailed discussion of
zeroing out of data, see General Observation #6 and Specific Finding # 5
in the Overalll Rate Level Area Report in Volume IlL

Number
of

Errors

38

38

Note) Two carrier summation errors were detected by NCCI
validation programs and corrected in the Overall Rate Level system.
They were both below the $5,000 tolerance level.
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Appendix: Summary of Sample Testing Results

Sample Name: Policy Year Financial Call

Attribute

State Code

Standard Earned Premium at Company Lew~l

Standard Earned Premium at Designated
Statistical Reporting Level

Net Earned Premium

Total Paid Losses (Indemnity and Medical)

Total IBNR

Total Incurred Losses Including IBNR

Total Outstanding Losses Excluding IBNR

Incurred Indemnity Claim Count

Paid Indemnity Losses

Paid Medical Losses

Outstanding Indemnity (Excluding IBNR)

Outstanding Medical (Excluding IBNR)

Indemnity IBNR

Medical IBNR

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0
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Appendix: Summary of Sample Testing Results

Sample Name:
Population:

Population Size:
Confidence Level:
Tolerable Error.
Expected Error Rate:
Sample Size:
Tolerance Level:

Calendar-Accident Year Financial Call
Calendar-Accident Year Libraries for Data Used in 1990 Overall Rate

Level Calculations
16,424 Records
95%
5%
2%
180
$5,000

Attribute

State Code

Standard Earned Premium at Company Level

Standard Earned Premium at Designated
Statistical Reporting Level

Net Earned Premium

Total Paid Losses (Indemnity and Medical)

Total IBNR

Total Incun~d Losses Including IBNR

Total Outstanding Losses Excluding IBNR

Incurred Indemnity Claim Count

Paid Indemnity Losses

Paid Medical Losses

Outstanding Indemnity (Excluding lB/fiR)

Outstanding Medical (Excluding IBHR)

Indemnity IBHR

Medical IBN-R

Number Sample
of Error

Errors Rate

Achieved
Upper
Error
Limit

3.9% 7.2%

4.4% 7.9%

4.4% 7.9%

8 4.4% 7.9%

6 3.3% 6.5%

5 2.8% 5.7%

6 3.3% 6.5%

5 2.8% 5.7%

7 3.9% 7.2%

6 3.3% 6.5%

6 3.3% 6.5%

5 2.8% 5.7%

5 2.8% 5.7%

5 2.8% 5.7%

5 2.8% 5.7%

92
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Appendix: Summary of Sample Testing Results

Sample Name: Calendar-Accident Year Financial Call

Description of Errors

Call data for seven careers in the sample was found to have been
partially or completely deleted, or "zeroed out", by NCCI. The deletions
were done deliberately to avoid distortion of overall rate level indications.
Inclusion of these deletions in our error statistics increased the error count
for each attribute by five to seven errors. ]For error statistics net of this
effect, see the following page. For a more detailed discussion of zeroing
out of data, see General Observation #6 and Specific Finding # 5 in the
Overalll Rate Level Area Report in Volume III.

One correction call was received from a carder after overall rate levels
had been produced. This call caused a difference in three premium fields
between the amounts on the correction and the data in the overall rate
level system.

The indemnity claim counts did not agree between the system and the
financial call. The difference was less than 15 claims.

Number
of

Errors

88

92

Note l) One data entry error was noted which was below the $5,000
tolerance level.

Note 2) The achieved upper error limit for all attributes in this sample
exceeds our tolerable error of 5%. This is primarily due to NCCI’s
procedure of zeroing out data, which for our sample purposes is
considered to be an error. Zeroing out of data is further discussed
in General Observation #6 and Specific F~ding # 5 in the
Overalll Rate Level Area Report in Volume III.
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Appendix: Summary of Sample Testing Results

Sample Name: Calendar-Accident Year Financial Call

Attribute

State Code

Standard Earned Premium at Company Level

Standard Earned Premium at Designated
Statistical Reporting Level

Net Earned Premium

Total Paid Losses (Indemnity and Medical)

Total IBNR

Total Incurred Losses Including IBNR

Total Outstanding Losses Excluding IBNR

Incurred Indemnity Claim Count

Paid Indemnity Losses

Paid Medical Losses

Outstanding Indemnity (Excluding IBN-R)

Outstanding Medical (Excluding IBNR)

Indemnity IBNR

Medical IBN-R

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

0 0.0% 1.6%

1 0.6% 2.6%

1 0.6% 2.6%

1 0.6% 2.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

1 0.6% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

4
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Appendix: Summary of Sample Testing Results

Sample Name:
Population:
Population Size:
Confidence Level:
Tolerable Error:
Expected Error:.
Sample Size:
Tolerance Level:

Calendar Year Financial Call
Calendar Year Libraries for Data Used in 1990 Overall Rate Level Calculations
6,339 Records
95%
5%
2%
176
$5,000

Attribute

Net Earned Premium

Standard Earned Premium at Company Level

Standard Famed Premium at Designated
Statistical Reporting Level

Incurred Losses

State Code

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

2 1.1% 3.5%

1 0.6% 2.7%

2 1.1% 3.5%

1 0.6% 2.7%

1 0.6% 2.7%

7

Description of Errors

Call data for two carriers in the sample was found to have been
partially or completely deleted, or "zeroed out", by NCCI. The deletions
were done deliberately to avoid distortion of overall rate level indications.
Inclusion of these deletions in our error statistics increased the error count
for each attribute by either one or two errors. For error statistics net of
this effect, see the following page. For a more detailed discussion of
zeroing out of data, see General Observation #6 and Specific Finding # 5
in the Overalll Rate Level Area Report in Volume III.

One correction call was received from a carrier after overall rate levels
had been produced. This call caused a difference in the designated
statistical reporting premium field between the amount on the correction
call and the data in the Overall Rate Level system.

Number
of

Errors

6

7
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Appendix: Summary of Sample Testing Results

Sample Name:

Attribute

Calendar Year Financial Call

Number
of

Erro~

0

0

1

Net Earned Premium

Standard Earned Premium at Company Level

Standard ~u’ned Premium at Designated
Statistical Reporting Level

Incurred Losses

State

0

0

1

Sample
Error
Rate

0.0%

0.0%

0,6%

0.0%

0.0%

Achieved
Upper

Limit

1.7%

1.7%

2.7%

1.7%

1.7%
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Appendix: Summary of Sample Testing Results

Sample Name:

Population:
Population Size:
Confidence Level:
Tolerable Error:.
Expected Error:.
Sample Size:
Tolerance Level:

Reconciliation Report Used to Reconcile Financial Call Data to
Carrier Annual Statements

Production File Containing 1989 Data
4,919 Records
95%
5%
2%
177

Attribute

Net Direct Earned Premium

Direct Incurred Losses

State Code

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

0 0.0% 1.7%

0 0.0% 1.7%

0 0.0% 1.7%

0

Note) We noted one data entry error whicla was below the $5,000
tolerance level.
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Appendix: Summary of Sample Testing Results

Sample Name:
Population:
Population Size:
Confidence Level:
Tolerable Error:.
Expected Error:.
Sample Size:
Tolerance Level:

Insurance Expense Exhibit (IF, E)
Production File Containing 1989 Data
29,602 records
95%
5%
2%
181

Attribute

Net Premiums Written

Net Premiums Earned

Loss Adjustment Expenses

Acquisition, Field Supervision and Collection
Expenses

General Expenses

Taxes, Licenses and Fees

Net Investments

Total Expenses

Number
of

Errors

0

0

1

1

1

0

0

0

3

Sample
Error
Rate

0.0%

0.0%

0.6%

0.6%

0.6%

0.0%

0.0%

0.0%

Description of Errors

We noted that one amended IEE was not captured in the Overall Rate Level
system.

Achieved
Upper
En’or
Limit

1.6%

1.6%

2.6%

2.6%

2.6%

1.6%

1.6%

1.6%

Number
of

Errors
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Appendix: Swnmary of Sample Testing Results

Sample Name:
Population:

Population Size:
Confidence Level:
Tolerable ~ror.
Expected Error.
Sample Size:

Unit Report Payroll Data Used in Class Ratemaking
Payroll and Loss (P/L) Detail File Payroll Records for Policy Years

1986 and 1987
13,805,551~ Records
95%
5%
2%
181

State Code

Class Code

Payroll Amount

Premium Amount

Attribute

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

4 2.2% 5.0%

4 2.2% 5.0%

5 2.8% 5.7%

5 2.8% 5.7%

18

Description of Error

Four unit reports in the sample could not be located. Inclusion of the
unlocated unit reports in our error statisitcs increased the error count for
each attribute by four errors. For error stadsitcs net of this effect, see
the following page.

One duplicate payroll record was noted in the P/L detail File.

An offsetting debit and credit amount existed for the premium amount in
the P/L detail file which could not be traced to unit reports or correction

Number
of

Errors

16

1

1

18
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Sample Name:

Number
of

Attribute Error~

State Code

Class Code

Payroll Amount

Premium Amount

Unit Report Payroll Data Used in Class Ratemaking

Achieved
Sample Upper
Error Error
Rate Limit

0 0.0% 1.6%

0 0.0% 1.6%

1 0.6% 2.6%

1 0.6% 2.6%
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Sample Name:
Population:

Population Size:
Confidence Level:
Tolerable Error:.
Expected Error:.
Sample Size:

Appendix: Summary of Sample Testing Results

Unit Report Loss Data Used in Class Ratemaking
Payroll and Loss (P/L) Detail File Loss Records for Policy Years

1986 and 1987
6,726,062 ]Records
95%
5%
2%
181

State Code

Class Code

Injury Code

Indemnity Amount

Medical Amount

Attribute

Number
of

Errors

Achieved
Sample Upper
Error Error
Rate Limit

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

3 1.7% 4.2%

7 3.9% 7.1%

19

Description of Errors

Three unit reports in the sample could not be located. Inclusion of the
unlocated unit reports in our error statisitcs increased the error count for
each attribute by three errors. For error statisitcs net of this effect, see
the following page.

A data entry transposition error created an error in the P/L detail file
medical amount.

One duplicate loss record was noted in the P/L detail file medical
amount.

A system correction record which affected the medical amount was not
supported by the unit report data of a state fund.

Number
of

Errors

15
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Resuits

Sample Name: Unit Report Loss Data Used in Class Ratemaking

A medical only claim in the P/L detail file was not supported by the
unit report data provided of a state fund.

19

State Code

Class Code

inj~-y Code

Indemnity Amount

Medical Amount

Attribute

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

4 2.2% 5.0%

4
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Sample Name:
Population:

Population Size:
Confidence Level:
Tolerable Error.
Expected Error:.
Sample Size:

Unit Report Payroll Data Used in Experience Rating
Compress File Payroll Records for 1990 Ratings (1986, 1987 &

1988 Unit Reports)
4,679,948 Records
95%
5%
2%
181

Attribute

Name

Risk ID

Policy Effective Date

Class Code

Payroll Amount

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

2 1.1% 3.4%

1 0.6% 2.6%

1 0.6% 2.6%

2 1.1% 3.4%

2 1.1% 3.4%

8

Description of Errors

One unit report and rating sheet in the sample could not be located.
Inclusion of the unlocated unit report and rating sheet in our error statisitcs
increased the error count for each attribute by one error. For error
statistics net of this effect, see the following page.

The company name on one rating sheet was very similar to the name on a
unit report which was used in the experience modification calculations. The
entities were not related and the rating sheet improperly included the unit
report experience.

A class code on one rating sheet did not agree to the unit report.

Number
of

5
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Sample Name: Unit Report Payroll Data Used in Experience Rating

One rating sheet did not include the data from a correction unit report,
causing payroll to be misstated.

Note 1) The risk ID on 26 rating sheets did not agree to the unit reports
(e.g. risk ID not reported on unit report, risk had changed
interstate/intrastate status since unit was submitted, etc.). The rating sheets
correctly included the unit report data.

Note 2) The name on I0 rating sheets did not agree to the unit report. The
comany identified on the rating sheet was related to the company on the
unit report. Data handling by NCCI was deemed to be appropriate.

Attribute

Name

Risk ID

Policy Effective Date

Class Code

Payroll Amount

Number
of

Errors

1

0

0

1

1

3

Sample
Error
Rate

0.6%

0.0%

0.0%

0.6%

0.6%

Achieved
Upper
Error
Limit

2.6%

1.6%

1.6%

2.6%

2.6%
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Sample Name:
Population:

Population Size:
Confidence Level:
Tolerable Error:.
Expected Error:.
Sample Size:

Unit Report Loss Data Used in Experience Rating
Compress File Loss Records for 1990 Ratings (1986, 1987 &

1988 Unit Reports)
1,997,261 ’,Records
95%
5%
2%
181

Attribute

Name

Risk ID

Policy Effective Date

Class Code

Loss Amount

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

0 0.0% 1.6%

1 0.6% 2.6%

1

Description of Error

One rating sheet did not include the data from a correction unit report,
causing the loss amount to be misstated.

Number
of

Erro~

Note 1) The risk ID on 21 rating sheets did not agree to the unit report
(e.g. risk ID not reported on unit report, risk had changed
interstate/’mtrastate status since unit was submitted, etc.). The rating
sheets correctly included the unit report data.

Note 2) The name on 3 rating sheets did m~t agree to the unit report. The
company identified on the rating sheet was related to the company on the
unit report. Data handling by NCCI was deemed to be appropriate.
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Sample Name:
Population:
Population Size:
Confidence Level:
Tolerable Error:.
Expected Error.
Sample Size:

Detailed Claim Information
All DCI Calls Processed into the Valid File between 8/1/90 and 3/30/9
41,001 Records
95%
5%
2%
2OO

Attribute

Field #23 - Claim Reopened Indicator

Field #37 - Paid to Date Hospital Costs

Field #40 - Number of Days Confined in Hospital
to Date

All Other Fiel~ on DCI Call

Achieved
Number Sample Upper

of Error Error
Errors Rate Limit

1 0.5% 2.3%

1 0.5% 2.3%

I 0.5% 2.3%

0

3’

0.0% 1.5%

Description of Errors

One error was due to a change made to the data by an NCCI clerk which
differed from the carrier’s submission, including the carrier’s correction
submission. The correction call had failed one of the system field
edits, therefore NCCI changed the field to a presumed valid number.

Two errors noted were due to data entry input errors.

Number

Errors

2

3
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Results of Judgemental Samples

Test Performed/Purpose

Comparison ofjudgmentally selected financial
calls to state level data files to ensure that
financial calls received are processed into
the Overall Rate Level system.

Test Result

No errors were noted.

Test Performed/Purpose

Comparison of judgmentally selected unit
reports to Data Administration P/L
Detail File, Month Pools and Futures
File to ensure that unit reports received are
processed into the Class Ratemaking system.

Test Result

No errors were noted.
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EVALUATION OF DATA COLLECTION AND DATA QUALITY

Appendix: Summary of Sample Testing Results

Results of Judgemental Samples

Test Performed/Purpose

Comparison of unit report data to experience
rating sheets to ensure that data used in
experience rating calculations and class rate
calculations is consistent.

Test Result

One unit report was omitted from an experience rating
sheet because it was received after the rating
production date. However, it was received prior to the
rating effective date and should have been included
in the rating calculation.

Test Performed/Purpose

Comparison of Expected Loss Rates (ELRs) and
D-Ratios produced by Class Ratemaking to
ensure they are being accurately Wansferred
from Class Ratemaking to Experience Rating.

Test Result

No errors were noted.
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VOLUME I - SECTION II
EXECUTIVE SUMMARY

I. OVERVIEW OF CONCLUSIONS AND RECOMMENDATIONS

A. Introduction

Project Background

The National Council on Compensation Insurance (NCCI) is the major industry-
sponsored ratemaking and statistical bureau for workers compensation coverage in the
United States. NCCI operates as a rate maker and/or statistical agent in 38
jurisdictions. In some jurisdictions, NCCI only provides advisory pure premiums while
in other jurisdictions, it provides the complete manual rates. NCCI promulgates
experience rating modifications and manages the operations of the residual market
pools for workers compensation in most states where it operates as a statistical agent.
As such, NCCI plays a major role in determining the pure premiums and manual rates
to be charged for workers compensation insurance coverages throughout the United
States as well as in determining the types of ratemaking and statistical information that
will be utilized and maintained by the industry.

Milliman & Robertson, Inc. (M&R) was retained by the Florida Department of
Insurance to assist with an examination of the data collection and ratemaking
operations of NCCI. Joining the Florida Department in conducting the examination
were the Maine Bureau of Insurance, the Nebraska Department of Insurance, and the
Utah Department of Insurance. The National Association of Insurance Commissioners
(NAIC) coordinated the activities of the participating insurance departments in
administrating the examination and established an Examination Oversight Group
(EOG), consisting of regulators from various insurance departments to oversee the
examination process.

The overall purpose of the NCCI examination was to evaluate the data collection and
data handling activities of NCCI, certain aspects of its ratemaking activities and
practical considerations involved in implementing a loss cost system.
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EXECUTIVE SUMMARY

The examination was conducted in three major sections:

I. Data Collection and Data Quality;

II. Ratemaking Procedures; and

III. Loss Cost Implementation.

Arthur Andersen & Co (AA&CO), working as a subcontractor to M&R, had primary
responsibility for Section I, the Data Collection and Data Quality phase of the
examination. Actuarial consultants from M&R were primarily responsible for the
Section II and III phases of the study.

A list of the regulators and consultants who participated in the examination is included
in Section III, Examination Personnel, of this document. The specific requirements
and conditions of the examination are specified in the Request for Proposal (RFP) for
this project which is attached as Appendix A.

This Executive Summary provides an overview of Section II of the examination and
outlines the approach, conclusions, and recommendations of the examination of
ratemaking procedures at NCCl. This Executive Summary is supported by nine
separate reports which examine various ratemaking issues specified in the RFP. These
reports are identified as Section II, Volumes II through X. The reports provide
additional detail and insight into the examination process and should be reviewed for
a thorough understanding of the conclusions and recommendations highlighted in this
document.

Similar executive summaries are available, from the NAIC Central Office, for
Section I - Data Collection and Data Quality, and Section III - Loss Cost
Implementation of the examination.

Page 2 December 4, 1991 NCCI Examination - Volume I - Section II
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EXECUTIVE SUMMARY

Project Objectives

The primary objectives of Section II of the examination were to (I) describe the
current ratemaking process of NCCI and (2) perform thorough evaluations of specific
areas of that process.

Report Structure

Our report for Section II of the examination is organized in ten volumes:

I. Section II - Executive Summary

II. Section IIA - Part I - Description of Ratemaking Procedures

III. Section lib - Part I - Premium and Loss Development Factors

IV. Section lib - Part 2 - Expenses

V. Section liB - Part 3 - Trend

VI. Section lib - Part 4 - Classification Ratemaking

VII. Section lib - Part. 5 - Law Amendments

VIII. Section lib - Part 6 - Alternative Exposure Bases

IX. Section lib - Part 7 - Experience Rating Plan

X. Section lib - Part 8 - Miscellaneous

The nine underlying ratemaking reports (Volume II through X) should be reviewed in
conjunction with the Section I report on Data Collection and Data Quality and the
Section III report on Loss Cost Implementation to gain a thorough understanding of

NCCI Examination - Volume I - Section II    December 4, 1991
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the examination process. All of the examination reports are available through the
NAIC Central Office.

B. Examination Approach

In conducting this part of the examination, we proceeded as follows:

1.    Initial Project Meeting - On October 9-10, 1990, the initial project meeting
was held in Boca Raton, Florida. All parties to the examination process met to discuss
the importance of the examination and the need for confidentiality during the course
of the examination. In addition, we reviewed the scope of the examination and
emphasized the need for open and timely communications.

2.    Identification of Key Contact Personnel - To facilitate the flow of information
and data among parties, we identified key contact personnel working on various parts
of the examination. This gave the examination team direct access to NCCI staff
responsible for the areas under examination.

3.    Schedule for EOG Status Reports - In addition to regularly scheduled
conference calls with NCCI and/or the EOG, M&R presented status reports to the
EOG/NAIC at meetings in Louisville, New York, Charleston, Indianapolis,
Salt Lake City, Pittsburgh, and Houston.

4.    Informational Meetings and Interviews - Informational meetings were held at
NCCI where key members of the NCCI staff could be interviewed. Although meetings
were primarily at the Boca Raton headquarters of NCCI, meetings were also held in
New York (Law Amendments) and Hartford (Experience Rating).

5.    Data and Information Gathering - To accomplish the objectives of the study,
we requested a great deal of data and information in paper or electronic format from
NCCI. We also gathered other data and information from various independent rating
bureaus around the country. Examples of the kinds of data and information gathered
by our consultants include:
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NCCl and other independent rating bureau rate filings for the last 2 or
3 rate filing cycles.

Minutes from various NCCI actuarial or governing committee meetings.

Premium and loss development data for 11 states for policy years
1973 through 1987.

Trend data and information for 8 states for policy years 1981 through
1988.

Historical classification loss experience for the period 1987 through
1990 for twelve states.

Benefit filings from 6 states for the latest 2 years as well as injury and
wage distribution tables underlying benefit formula calculations.

Experience rating files on computer tapes including individual risk data
from 4 states.

6.    NCCI Research and Analysis - We utilized the staff at NCCI in researching and
analyzing certain topics. Examples include:

Past classification rates were recalculated by NCCI utilizing alternative
ratemaking techniques.

Calendar/accident year loss ratios vs. policy year loss ratios for all NCCI
states were analyzed by NCCl for policy years 1986 through 1988 and
calendar/accident years 1987 through 1989.

Trend calculations comparing exponential and linear methods for 37
states and 2 states funds.
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7.    M&R Research and Analysis - Based on the data and information gathered, we
conducted independent research and analysis into the areas outlined in the RFP. In
some cases, as a result of our analysis, we identified areas where additional data and
information were required of NCCI or where additional research was beyond the
scope of the RFP. With EOG approval, we requested the additional data and/or
conducted the additional research.

8.    M&R Peer Review Process - Prior to releasing any draft reports to the EOG for
discussion purposes, M&R actuaries, other than the authors of the report, were
utilized for peer review purposes.

9.    EOG Report Review Process - After the M&R peer review process, each draft
report was distributed to a team of actuaries who were members of the EOG. The
regulatory actuaries serving on the EOG conducted a thorough review of the M&R
draft reports. Conference calls were held, and regulatory feedback was received on
each report.

10. NCCI Report Review Process - The next step was the issuance of a confidential
draft report to NCCl for internal review purposes only. Conference calls were
scheduled with M&R and the EOG, and the NCCl staff was given the opportunity to
discuss and air issues of concern with the examination team.

11. Final Report Issuance - Based on the review process noted above, M&R issued
a final report to the NAIC Central Office for distribution purposes.

During the course of the examination, we received the full cooperation of the staff at
NCCI. We recognize that the examination process placed a tremendous burden on
NCCI to produce documents and to fulfill data requests and support research
activities. NCCl should be commended for their prompt and professional manner in
responding to the requests of the examination team.

The contributions of the individual members of the EOG were an essential part of this
examination. Although all EOG members contributed significantly, we especially note
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the efforts of Jim Warlord of the Florida Insurance Department and Alan Wickman of
the Nebraska Department of Insurance.

C. Conclusions and Recommendations

NCCI has fashioned an extraordinarily complex ratemaking system. Many of our
recommendations will complicate it further. It is an actuarial fact of life that greater
accuracy can rarely be accomplished without further complication. The NCCI
ratemaking system strives to be as accurate as reasonably possible and must therefore
be complicated. Unfortunately, this results in a process that even actuaries find time-
consuming to understand in detail.

Broadly speaking, for the elements studied, our conclusion is that NCCI ratemaking
system is not as good as it could be, but that it is a sophisticated system that can
ordinarily be expected to produce reasonably accurate results. Many of our
recommendations relate to aspects of the current NCCI ratemaking system that we
believe are basically reasonable but which can be improved. Only a small number of
aspects of the current system were found to generally result in underestimation or in
overestimation of the overall rate level.

The major ratemaking elements that we did not study were retrospective rating, target
profitability, investment income, and the like. These were identified by the RFP as
being outside the scope of the examination.

The more significant conclusions and recommendations are discussed in the
remainder of this section. Additional conclusions and recommendations can be found
in each underlying report. We stress that it would be unwise to take action on the
basis of the Executive Summary alone. The summary statements contained here often
cannot convey the complexity of the underlying subject matter. In addition, many of
these findings will require significant additional research for confirmation and/or
implementation.
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In section II of the Executive Summary, beginning on page 19, we provide a brief
explanation of each of the underlying ratemaking reports for those readers unfamiliar
with the RFP. Appendix A is a copy of the RFP while Appendix B provides copies of
the Tables of Contents from the various reports.

Volume II - Section IIA - Part I - Description of Ratemaking Procedures

*    Volume II contains a detailed explanation of current NCCI ratemaking
procedures. In this volume, several suggestions are made for improvements in the
clarity of presentation and the explanatory material included with rate filings. In
contrast to the other volumes comprising Part II of the examination, this volume does
not contain an analysis of NCCI ratemaking techniques.

Volume III - Section liB - Part I - Premium and Loss Development Factors

*    The premium and loss development analysis process cannot be reduced to a
single best methodology. No one approach for analyzing development patterns or
choosing among several alternative projection methods will be most appropriate in all
circumstances.

*    We recommend that an average of the ultimate losses resulting from paid and
paid plus outstanding (excluding IBNR and bulk reserves) projection methods be used
as the primary basis for the rate indications. Deviations from the primary
methodology (such as using only the paid method, the paid plus outstanding method,
or the incurred method) should be made when appropriate, based on diagnostic tests
and consideration of the underlying forces influencing the development patterns.

*    Our tests of predictive accuracy indicate that projections of ultimate losses from
first report are subject to significant estimation error. This suggests that consideration
should be given to using data from more than one policy and/or accident year rather
than one policy year and one accident year, as in the current NCCI methodology.
We recommend that future NCCI filings develop projections of ultimate, trended loss
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ratios based on the latest two or three policy years or the latest two or three policy
and accident years. Judgment will need to be exercised in selecting standard weights
(or a variable weighting system), although tests of predictive accuracy may be helpful
in making this judgment.

*    We recommend that NCCI expand the diagnostic tests to enhance their ability
to analyze loss development patterns. To assist in the evaluation of changes in loss
development patterns, several such tests are identified in this report, some of which
can be calculated with currently available data.

*    Development factors based on all three types of data studied (paid, paid plus
outstandin~ and incurred losses) tended to underestimate the ultimate losses by
approximately equal amounts, on average, for the time period studied in this report.
This resulted from an upward trend in loss development factors at early stages of
development and does not, in our opinion, indicate an inherent flaw in loss
development methods.

*    We recommend the collection of additional claim count data (number of
claims closed with indemnity payments), for use in diagnostic tests of loss
development.

Volume IV - Section liB - Part 2 - Expenses

*    NCCI expense provisions have overstated the actual amount of expenses
incurred by the companies. This observation is apparent in both general and
production expenses. NCCI expense analysis procedures should be improved so that
expense provisions more closely relate to actual expenses. To the extent that
verifiable trends are apparent, NCCI should reflect them. The effect of this
overstatement on final policyholders costs depends on many factors including the
adequacy of loss cost estimates and the effect of individual state regulatory actions.

*    NCCI compares general expenses to net earned premium. We recommend
that NCCI compare general expenses to direct earned premium. NCCI should also

NCCI Examination - Volume I - Section II    December 4, 1991 Page 9

MILLIMAN & ROBERTSON, INC.



VOLUME I - SECTION II
EXECUTIVE SUMMARY

combine the expense experience of stock and mutual companies in establishing
general expense indications. Based on recent experience, this is not expected to have
a material impact on the selected expense provision.

*    NCCI does not collect data useful to the analysis of the NCCI production
expense provision of 15% for the first $5,000 of standard premium. We recommend
that NCCI review production expenses annually, as it does for other expenses, in
establishing production expense provisions. NCCI should establish a production
expense element based on actual experience rather than the budgetary approach by
comparing direct production expenses to direct written premium.

*    Historically, NCCI has based their Loss Adjustment Expense (LAE) provision on
a review of net and direct calendar year experience. In order to enhance their ability
to analyze LAE, NCCI issued a special call to collect accident year direct paid and
outstanding losses, Allocated Loss Adjustment Expenses (ALAE), and Unallocated Loss
Adjustment Expenses (ULAE). We recommend that NCCI rely on the special call data
(direct experience) by accident year in establishing the LAE provision. Based on
reviewing the latest special call data, an LAE provision between 12.0% and 12.5% of
losses is indicated.

*    We recommend that NCCI collect ALAE experience by claim and that ALAE be
treated like losses for ratemaking purposes. We worked with NCCI to design a survey
to sample small, medium, and large companies to determine the cost of collecting
ALAE by claim. The cost estimate, .05% of workers compensation premium for
insurers and $1.4 million for NCCI, is sufficiently low in relation to the benefit that we
recommend ALAE be collected by claim effective January 1, 1993. However, a
transition program may be appropriate for companies which will incur a high relative
cost.

*    The RFP asked M&R to review the appropriateness of tempering the NCCI
expense provision when large rate increases are indicated. We concluded that
expense provisions should generally not be tempered.
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*    NCCI data suggests that there are expense variations from state to state, and we
recommend that additional research be performed to determine the appropriateness
of varying expense levels by state. To the extent that verifiable differences exist by
state, NCCI should reflect state expense levels in the ratemaking process.

*    The data from the 1982 Expense Study does not indicate that there are any
significant biases by size of risk. However, we recommend that (1) the expense study
by size of risk be updated more often than every nine years, and (2) the expense
study by size of risk should incorporate all production expenses (i.e., commission,
brokerage and other acquisition expenses), rather than just other acquisition expenses.

Volume V - Section lib - Part 3 - Trend

*    In the past, NCCI utilized linear trending procedures, which tend to yield lower
trend indications than exponential trending procedures. Within the last year, NCCI
has begun to use exponential trending as a standard procedure. Our tests, based on
projection accuracy in recent years, support this change with regard to medical Josses.
For indemnity losses, our test results are not conclusive, but tend to favor the
exponential procedures over the linear procedures. We recommend that NCCI
perform tests similar to those contained in this report on a periodic basis (e.g., every
two years) to reflect the then more current conditions.

*    We recommend that NCCI move toward the adoption of a Bayesian credibility
approach for weighting state and countrywide trend indications, unless subsequent
investigation reveals an unanticipated problem.

*    We recommend that NCCI perform extensive analysis of econometric models
to better evaluate and reflect the impact of economic changes on losses.

*    We recommend changes to the NCCI approach for recognizing benefit changes
in ratemaking. The proposed alternative approach will facilitate econometric analysis,
but is likely to increase projection accuracy to only a small degree. Because its impact
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on rate accuracy would be slight, we do not consider this a high priority
recommendation.

Volume VI - Section liB - Part 4 - Classification

*    We found that lengthening the experience period used for classification
ratemaking from three to five years tended to improve the accuracy and consistency
of the methodology in identifying relative loss cost differences among classes.

*    We recommend that NCCI increase the number of years of experience used
from three to five unless additional tests by NCCI, using methodology we developed
for this examination, are not consistent with the results we obtained. We have not
tested the impact of the use of more than five years and thus have formulated no
opinion regarding the use of more than five years of data.

*    There is an inconsistency in the loss limitations inherent in the three partial
pure premiums currently used in calculating the pure premiums derived by formula.
We recommend that NCCI modify its methodology to overcome this inconsistency.

*    We examined losses in excess of the current loss limitation and found, based
on the limited data available, that different classes may have different expected losses
above the loss limitation than the remaining classes in their industry group. We
recommend that NCCI further test this with additional data and, if the results continue
to hold, address the effect this has on classification ratemaking methodology.

*    We reviewed the composition of the "All Other" industry group. We
recommend that NCCI further investigate subdividing this industry group into smaller,
more homogeneous industry groups. Given the size of the "All Other" group, we
believe that the resulting sub-groups could result in industry groups large enough to
have full statistical credibility.
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Volume VII - Section liB - Part 5 - Law Amendments

*    For "formula" benefit changes, NCCI’s pricing methodology seems to be
working satisfactorily (fformulan benefit changes are those for which NCCI applies
standard benefit tables and distributions in its cost evaluation).

*    In some non-formula situations, NCCI appears to apply formula techniques
when those techniques are not appropriate. In other more recent cases, NCCI has
applied new data sources and new estimation techniques. NCCI should improve the
method of identifying law changes significant enough to require the use of "non-
formula" techniques.

*    NCCI should increase the utilization of state specific information regarding the
workers compensation benefit system being analyzed.

* NCCl should improve the explanatory material included with a benefit pricing
report.

Volume VIII - Section liB - Part 6 - Alternative Exposure Bases

*    No single exposure base for workers compensation (or any other line of
insurance) is ideal for all circumstances. Unlimited payroll appears to provide the
most reasonable compromise between theoretical and practical considerations for
most insureds.

*    The introduction of the Revised Experience Rating Plan (RERP) will mitigate the
premium basis inequities inherent in the current rating system for many insureds.

*    A further analysis of insured characteristics indicates that, despite the combined
application of unlimited payroll and RERP, theoretical inequities in the rating system
can remain. For purposes of this report, we refer to any unidentifiable premium
disparity remaining after application of all aspects of the rating structure, including
experience rating, as residual inequity. By testing the impact of the rating system in
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various hypothetical situations, we conclude that this residual inequity is most likely to
exist for insureds with the following joint characteristics:

They are concentrated in classes with a wide range of verifiable average hourly
wages.

The wage variation has no logical relationship to occupational hazard specific
to a given type and locale of activity.

The insureds are either too small to qualify for, or have low credibility under
RERP.

*    The residual inequity can be further mitigated through a wage rate recognition
plan limited to those classes with a demonstrated problem and with hours worked
data readily available and verifiable.

We do not conclude that recognition of wage rates within the rating structure for all
classes of insureds would ultimately improve the equity of the system. It is impossible
to identify all who benefit (and all who do not) from such a universal change.
However, it is clear that such a universal change would provoke a largely unnecessary
disturbance in the workers compensation system with regard to rates and procedures.

*    We believe that the costs associated with universal collection of hours worked
or average hourly wage could be as much as 0.4% to 0.7% of collected premium.
Even at that cost, there is no guarantee that the data collected will be accurate and
usable. Furthermore, these additional expenses could be concentrated in those
employments least likely to realize an equity enhancement through wage rate
recognition.

*    We recommend judicious use of wage rate recognition plans only for those
states and classes of employment identified as having residual inequities after
application of RERP to the unlimited payroll exposure base. The intent of this
recommendation is to introduce wage rate differentials as a refinement of the
classification system without creating new inequities or extraordinary expenses.
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Volume IX - Section liB - Part 7 - Experience Rating Plan

*    We have evaluated the accuracy of the Revised Experience Rating Plan (RERP),
and find it performs better than the prior experience rating plan which it replaces.
We conclude that the NCCI’s method of introducing the RERP does not tend to result
in a premium increase or decrease.

*    We investigated an alternate experience rating modification formula which is a
combination of both a formula used by the Insurance Services Office and the current
NCCI approach. The alternate formula would adjust expected excess losses by an
experience modification factor based on primary losses, whereas the current NCCI
expected excess losses are not affected by the actual primary losses. We believe that
the alternate formula can be expected to produce more accurate results than the
RERP (or a version of the RERP in which the parameters have been optimized as in
the alternate formula). However, the degree of improvement is not clear. We
recommend that further testing be done by NCCl using more states and more time
periods to evaluate the degree of improvement produced by the alternate formula. If
the degree of improvement is found to be substantial, then we would recommend
implementing the alternate formula as soon as is practical. If the improvement is
found to be minor, then the practical difficulties involved in implementing a change in
the formula make it appropriate to postpone implementation until such time as other
significant changes are being implemented, or possibly to forego implementation
altogether. This will be a matter of professional judgment.

*    Our testin~ using the alternate formula and an optimized version of the RERP,
suggests that the accuracy of the experience rating plan would be improved by
expanding the experience period to five years from the current three years. However,
inclusion of the fourth and fifth years of experience would entail significant
implementation costs as well as substantial ongoing costs. In addition to the impacts
on accuracy and cost, extension of the experience period to five years could affect the
perception of the plan’s reasonableness by policyholders. Some policyholders already
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consider it inappropriate to use data as old as the oldest year currently used in
experience rating; the addition of two older years would exacerbate this perception.

*    We recommend several changes in the calculation of the Expected Loss Rates
and D-ratios used in experience rating in order to make them more accurate.

*    Standard NCCl methodology does not address changes in experience rating
off-balances, although adjustments have been made by NCCI in some cases. We
recommend that standard NCCI methodology identify off-balance levels and
movements during the experience periods used for trending and rate level indications.
An attempt should be made to determine the cause of significant off-balance changes
whenever they are seen. Proper action in response to significant off-balance changes
would be a function of the cause identified. We would recommend that adjustments
no__~t be made when changes are attributed to a change in the mix of risks insured. We
would expect adjustments to be appropriate when changes in off-balance are
attributed to changes in the experience rating plan itself (e.g. rules, such as eligibility
requirements, or formulas such as those for calculating ELR’s), or delays in updating
ELR’s and D-ratios, due to prior delays in the approval of rate changes. The
adjustments could result in either an increase or a decrease in the indicated rate
change, depending on the circumstances.

Volume X - Section liB - Part 8 - Miscellaneous

*    Minimum premium risks appear to have consistently worse loss ratios than all
other risks. Due to the relatively small premium contribution from minimum premium
risks and the size of the loss ratio differential, their effect on overall loss ratios is small.
It is not clear what loss ratios will ultimately result from NCCI’s current program of
minimum premium multipliers. NCCI should continue to study the loss ratio
experience of small risks.

*    If premium levels for minimum premium risks were increased, either through
increasing the minimum premium multipliers or adding a loss constant, insurers might
be more willing to provide voluntary coverage to these risks. On the other hand,
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there are a significant number of minimum premium risks and there is likely to be
some dissatisfaction after a price increase targeted at minimum premium risks. Due to
the low impact of minimum premium risks on the overall loss ratio, we believe that
the policy of whether or not to change the pricing of minimum premium risks should
be governed by its practical effects, rather than i~ actuarial significance.

*    In general, we believe that the standard NCCI procedures to reflect additional
revenue from residual market policies are reasonable. However, we have a number
of concerns regarding some related issues. These include the need to improve
explanatory material in the rate filing and the need to reflect net premium programs in
all states as a standard methodology. In addition, we note that experience rating of
assigned risks has the potential to double-count adverse experience in states that
charged a surcharge that was high enough to eliminate residual market shortfalls.

*    In general, the policy year and accident year loss ratios used in recent filings
appear to be consistent with each other. We recommend that NCCI continue to
investigate the reasons for the premium differences in those states where they are
most pronounced. We also recommend that NCCI strengthen the process for editing
carriers’ future calendar and policy year premium reports for consistency.
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II. SECTIONAL OVERVIEWS

For readers unfamiliar with the details of the RFP, we present below an overview of
each of the sections of our report. These overviews briefly describe the analysis
undertaken and do not contain any conclusions or recommendations. Appendix B
provides the Table of Contents for each of the underlying reports in order to give
further insight into the issues examined.

Ao Volume II - Section IIA - Part I - Description of Ratemaking
Procedures

There are three general situations in which NCCI performs ratemaking functions:

Administered Pricing System
Advisory Rate System
Loss Cost System

This section of the examination provides a general description of how ratemaking
operates at the NCCI in other than a loss cost system. Our report describes NCCI’s
current annual ratemaking procedures, including standard methodologies and
alternative approaches used in particular circumstances. A discussion of the
assumptions underlying the NCCI’s procedures and the methods used by NCCI to test
these assumptions is also included.

Since this section deals with the documentation of current procedures, there are no
conclusions and recommendations contained therein.

Bo Volume III - Section liB - Part I - Premium and Loss
Development Factors

The determination of an overall rate level requirement is generally based on an
estimate of the ultimate loss ratio for the period during which the rates will be in
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effect. This estimate is often derived from the ultimate loss levels of prior periods,
which are also estimated.

One of the fundamental concepts underlying most actuarial projections of ultimate
losses is that of loss development. Losses are aggregated by accident year or policy
year and evaluated at different valuation dates. The ratios of the losses at each
successive valuation are known as development factors.

When experience is analyzed on a policy year basis, a similar development technique
is used in estimating the total premiums on policies insuring the claims.

In this part of the examination, we had two primary objectives:

la. Evaluate the NCCI’s premium and loss development techniques.

1 b. Evaluate the NCCI’s procedures for reconciling differences that occur between
different development techniques and evaluate the effectiveness and likely accuracy
of the criteria they use to choose one technique over another.

We reviewed NCCI’s process for determining and selecting development factors.
Performance tests of current methodology, measured against various alternatives, were
conducted for a variety of states. We analyzed issues such as the number of years
entering the development factor calculation, the use of multiple state data, as well as
the selection of tail factors.

C. Volume IV - Section lib - Part 2 - Expenses

A critical consideration in the development of a final rate is the expense factor. This
component of M&R’s examination of the ratemaking procedure used by NCCI
discusses the methodology NCCI uses to incorporate expenses in the ratemaking
process, evaluates the appropriateness of that methodology, and suggests
improvements. As the RFP makes clear, NCCI’s treatment of expenses is complicated
by many factors. Is it appropriate to use an average, a budgeted amount, or a factor
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that reflects individual company experience? These factors are all, in a sense,
interrelated in how they impact the final workers compensation premiums paid by
insureds.

In this part of the examination, we had six primary objectives:

2a. Evaluate NCCI’s expense methodology

2b. Costs and benefits of collecting ALAE by claim

2c. State specific expense issues

2d. Budgeted approach to acquisition expenses

2e. Justification for dual expense discounts

2f. Equity of premium discount programs and expense constants

In responding to the above objectives, we analyzed the current NCCI expense
methodologies by reviewing the expense data utilized and testing alternative methods
for their effectiveness and cost.

D. Volume V - Section liB - Part 3 - Trend

In ratemaking, historical experience is used to project the loss ratios expected for the
period during which rates will be in effect (the rate effective period). Due to the time
necessary to compile the historical experience, prepare rate filings and, where
necessary, gain regulatory approval, two or three years can elapse between the
historical experience period and the rate effective period. During that time, many
factors can influence loss ratios, including differences between medical and wage
inflation, changes in the utilization of medical services, changes in claim frequency,
and shifts in frequency between types of injuries. The purpose of trend is to measure
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these changes and to include a provision in the rate level for anticipated changes
between the experience period and the rate effective period.

Trend factors are used to reflect the impact of a complex array of forces, including
economic and social changes, on losses and wages. A variety of approaches are
possible for estimating trends, varying from mathematically simple to mathematically
complex methods, and varying from use of a curve fit for extrapolation of a series of
past points to in-depth analysis of the forces influencing past points and the projection
of the future course of such forces.

In recent years, loss trends have generally exceeded wage trends, particularly for the
medical component of losses. Simple extrapolation of this relationship into the future
is not appropriate without examining the underlying forces and evaluating the
likelihood of their continuation.

In this part of the examination, we had six primary objectives:

3a. Evaluate NCCI’s bend procedures

3b. Evaluate changes to NCCI’s trend procedures

3c. Evaluate the impact on NCCI’s trend procedures of significant legal or
economic changes

3d. Evaluate an alternate method of adjusting for benefit changes

3e. Evaluate possible distortions in premium on level factors

3f. Evaluate possible distortions in benefit on level factors

We reviewed NCCI’s general trending procedures and analyzed alternative trending
methods for comparison purposes. We reviewed issues such as the trend period, the
data underlying the calculations, the statistical approach utilized and the use of
multiple state data, as well as the application of credibility concepts.
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E. Volume VI - Section liB - Part 4 - Classification Ratemaking

An integral aspect of NCCI’s ratemaking efforts is the allocation of the overall rate
level change to individual classifications. This step is important in determining the
relative equity of the premiums to be charged members of each rating class. The
process involves analyzing data by classification as produced by the Workers
Compensation Statistical Plan (WCSP) and converting this information into a final
classification rate indication.

In this section, the examination was to concentrate on the following three objectives:

4a. Study and recommend alternatives to NCCI’s current approach to credibility,
their practice of using three years of data for classification ratemaking, and loss
limitations used in those calculations.

4b. Evaluate whether procedures for determining industry group relativities could
be enhanced by using more years of experience.

4c. Evaluate the application of trend factors in classification ratemaking.

We addressed these objectives theoretically and empirically. We first reviewed the
theory underlying the current methodology to identify the procedures used and to
understand their impact on NCCI rates. We then identified specific alternative
procedures to be tested.

On the empirical level, we designed tests of the accuracy and consistency of the
methodology in identifying relative loss cost differences among the classes. These
tests can be used by NCCI to evaluate other alternatives.
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F. Volume VII - Section liB - Part 5 - Law Amendments

NCCI is frequently called upon to estimate the impact of statutory revisions that affect
benefit levels to determine their impact on loss levels. As states focus on workers
compensation cost containment, it is important that the methodologies used by NCCI
to price benefit changes be as accurate as possible.

According to NCCI, a benefit change (statutory revision) can be categorized as a
"formula" or "non-formula’ type change. However, this identification is not always
clear cut. NCCI considers a formula change to be any change that can be priced
through use of the exisUng databases and distribution tables, and a non-formula
change to be a change that requires additional data and information.

In this section of the report, we address the following four issues:

5a. NOel’s procedures for determining the expected loss changes due to revisions
in weekly benefits, waiting periods, escalation provisions, and medical fee schedules
(formula benefit changes).

5b. The appropriateness of the 1973 Standard Wage Distribution Table.

Sc. NCCI’s performance in analyzing non-formula benefit changes.

5d. Whether different wage distribution tables should be used for different class
groups.

For use in this report, a formula change was taken to be any benefit revision that
involved changes in one or more of the following items: maximum weekly benefit,
benefit level as a percentage of gross wages, waiting periods, retroactive periods,
escalation rates, or medical fee schedules. All other benefit changes were considered
non-formula.
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In our review of formula type changes, we discussed basic pricing parameters and
assumptions, the data and distribution tables used by NCCI as well as NCCI’s formula
pricing methodology.

As respects NCCI’s non-formula techniques, we reviewed the effectiveness of NCCI
when presented with non-formula type benefit changes. To accomplish this goal, we
reviewed the alternative data sources and techniques used by NCCI to price non-
formula type changes in states where changes have been implemented.

In addition to studying NCCI’s current approach to pricing benefit changes, we have
analyzed, where necessary, alternative methods for pricing benefit changes.

G. Volume VIII - Section liB - Part 6 - Alternative Exposure Bases

The exposure base is the fundamental measurement of an insured’s exposure to loss.
The exposure base is multiplied by the rate specified by the rating manual to derive
the manual premium for the insured. The total premium collected during the policy
term is the manual premium adjusted for experience rating modifications, premium
discount, expense constant and minimum premium considerations, and other rating
variables (e.g., schedule and retrospective rating) that may apply. In most jurisdictions
and for most classifications, the current exposure base used by NCCI is unlimited
payroll. This base has been used for at least 10 years in most states. However, at
various times, limited payroll, hours worked, number of employees and several
combinations thereof have been espoused as preferred alternatives to unlimited
payroll.

Currently, the discussion on exposure bases centers on whether or not equity in rating
can be enhanced by recognizing wage rate differences among insureds within the
same classification.

As part of its examination of NCCI ratemaking procedures, M&R was directed to
respond to the following two questions:
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6a. What improvement in rate equity could be expected from a system recognizing
wage rates (if available) in addition to unlimited payroll?

6b. What additional expenses would be expected from administration of a system
using wage rates?

The scope of the assignment did not involve collection and compilation of original
data. Instead, M&R was to rely on data compiled from past studies of alternative
exposure bases.

We compiled and reviewed existing studies on alternate exposure bases and the
expense associated with each alternative.

H. Volume IX - Section liB - Part 7 - Experience Rating Plan

The Experience Rating Plan (ERP) is intended to increase the accuracy of the premium
calculation system by incorporating the recent experience of an insured as an
enhancement to the classification process. The NCCI ERP is a prospective rating plan;
i.e., it is used to determine the rate for a policy period prior to the availability of actual
claim experience for that period. The ERP provides a refinement to the class rates
which are determined by the type of business, in an effort to assess the appropriate
premium rate for a particular insured.

The ERP results in an experience modification factor which is applied to the manual
rate in order to determine the rate for a particular insured.

The fundamental technique in experience rating is to compare the historical
experience of the insured with the expected experience (based on the insured’s class)
in order to adjust the price of the insurance provided. Currently, the process calls for
three years of experience and smaller risks are not eligible for experience rating. The
data used for experience rating is based on the WCSP.
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The objectives for this phase of the examination called for an evaluation of the
following issues:

7a. NCCI’s procedures and formulas.

7b. The number of years used in experience rating.

7c. Extension of the plan to small risks.

7d. The current formulas for ELR’s and D-Ratios.

7e. The premium impact of implementing the Revised Experience Rating Plan
(RERP).

7f. The impact of the experience rating plan off-balance on ratemaking
methodology.

We analyzed the accuracy and equity of NCCI’s RERP and have suggested
improvements. We also studied the benefit and cost of using more than three years of
data for experience rating.

I. Volume X Section liB - Part 8 - Miscellaneous

In this part, we discuss the various ancillary issues that impact the ratemaking process.

The four objectives evaluated in this part included:

8a. Loss and expense ratios of minimum premium insureds.

8b. Additional premiums due to residual market surcharges.

8c. Experience rating plan off-balance (This objective was transferred to
Section lib - Part 7f).
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8d. Calendar/accident year vs. policy year loss ratios (This objective was added by
the EOG during the course of the examination).
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III. EXAMINATION PERSONNEL

A. Examination Oversight Group

The following regulators were members of the Examination Oversight Group:

Commissioners:

William McCartney
Harold C. Yancey
Tom Gallagher
Joseph Edwards
Jeri Brown

Examination Coordinators:

Director, Nebraska Department of Insurance
Commissioner, Utah Department of Insurance
Commissioner, Florida Insurance Department
Superintendent, Maine Bureau of Insurance
Acting Superintendent, Maine Bureau of Insurance

James D. Watford
Alan E. Wickman
Robert Klein, Ph.D.

Actuary, Florida Insurance Department
Actuary, Nebraska Department of Insurance
NAIC Central Office

Other members of the review team:

Kevin J. Conley
Michael R. Lamb
Richard Johnson
Martin M. Simons
Robert A. Bailey
Eric Nordman
James Rose

Actuary, Iowa Insurance Division
Actuary, Oregon Department of Insurance and Finance
Actuary, Maine Bureau of Insurance
Actuary, South Carolina Insurance Department
Deputy Commissioner, Michigan Insurance Department
NAIC Central Office
NAIC Central Office
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B. Examination Consultants

The following consultants were responsible for Section II - Ratemaking

Overall Project Administration James R. Berquist, FCAS
E. Frederick Fossa, FCAS

Peer Reviewers Allan M. Kaufman, FCAS
Michael A. McMurray, FCAS

Section IIA - Part 1 - Description of
Ratemaking Procedures

Daniel J. Flaherty, FCAS
Janet G. Lockwood, FCAS

Section lib - Part 1 - Premium and Loss
Development Factors

Patrick J. Grannan, FCAS
Gary R. Josephson, FCAS

Section liB - Part 2 - Expenses Allan M. Kaufman, FCAS
Brian Z. Brown, FCAS

Section lIB - Part 3 - Trend Patrick J. Grannan, FCAS
Spencer M. Gluck, FCAS
Susan E. Witcraft, FCAS

Section liB - Part 4 - Classification Ratemaking Roger M. Hayne, FCAS
Michael A. McMurray, FCAS

Section liB - Part 5 - Law Amendments Allan M. Kaufman, FCAS
John Herzfeld, FCAS

Section liB - Part 6 - Alternative Exposure
Bases

Michael A. McMurray, FCAS
Richard S. Biondi, FCAS
Robert J. Finger, FCAS
Brett E. Miller, ACAS (AA&CO)

Section liB - Part 7 - Experience Rating Plan Patrick J. Grannan, FCAS
Richard S. Biondi, FCAS
Mark W. Mulvaney, FCAS
Marvin Pestcoe, ACAS

Section liB - Part 8 - Miscellaneous John Herzfeld, FCAS
Gary R. Josephson, FCAS
Patrick J. Grannan, FCAS
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C. NCCI Key Personnel

The following were important contact personnel at NCCI:

Overall Project Administration

Review Coordinators

Section IIA - Part I - Description of
Ratemaking Procedures

Section lib - Part I - Premium and l,oss
Development

Section lib - Part 2 - Expenses

Section liB - Part 3 - Trend

Section lib - Part 4 - Classification Ratemaking

Section liB - Part 5 - Law Amendments

Section liB - Part 6 -Alternative Exposure
Bases

W. Hager, Esq.
R. Hilton
R. Retterath, FCAS

M. Dolan, FCAS
R. Blanco, ACAS
J. Mallon

R. Yenke
P. I.angdon

P. I.angdon
B. Spidell, FCAS

J. Gillam, FCAS
F. Leederman

P. Langdon
J. Gillam, FCAS

R. Yenke
S. Fandrey

B. Llewellyn, ACAS
G. Phillips, FCAS

J. Mallon
B. Llewellyn, ACAS
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Section lib - Part 7 - Experience Rating Plan W. Gillam, FCAS
M. Washburn, ACAS

Section lib - Part 8 - Miscellaneous R. Yenke
R. Muller
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APPENDIX A: NAIC REQUEST FOR PROPOSAL
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REQUEST FOR PROPOSAL

PART I GENERAL IN’FORMATION

i-i Purpose

The purpose of this request for proposal (RFP) is to provide
information and guidelines for the submission of proposals to the Florida
Department of Insurance (hereafter referred to as "the Department") by
consulting firms for an examination of the structure and operations of the
National Council on Compensation Insurance (NCCI).

This examination will be conducted under the examination authorities
of the Florida Department of Insurance, the Maine Bureau of Insurance, the
Nebraska Department of Insurance, and the Utah Department of Insurance.    The
examination is intended to address areas of concern to these states as well as
other states with respect to the structure and operations of the NCCI.    The
National Association of Insurance Commissioners (NAIC) will be coordinating the
activities of the four departments in administering the examination but is not
a party to the contract with the consultants.

i-2 Issuing Office

The issuing office is the Florida Department of Insurance, Purchasing
Section, Division of Administration, Room G-59, Larson Building, Tallahassee,
Florida 32399-0300, 904/488-4984.

I-3 Contract Consideration

Due to the nature of the work to be performed, consideration will
only be given to consultants with sufficiently qualified people in the areas of
actuarial science, computer auditing, statistical analysis, financial and
management consulting to undertake a detailed and comprehensive examination of
a workers’ compensation rating organization.

I-4 Acceptance

The Department reserves the right to accept or reject any or all
proposals and to award the ensuing contract in the best interest of the State
of Florida and the other participating states, as named above. Any material
conflict of interest arising out of current or past work performed for the NCCI
could cause the rejection of a proposal.

i-5 Developmental Costs

Neither the Department, nor the other participating departments~ or
the NAIC or any other state or agency of any other state is liable for any of
the costs incurred by the respondent in preparing a proposal in response to
this RFP.

July

1-6 Questions

Only questions in writing concerning this RFP will be received before
13, 1990 by Robert Klein, Director of Research, NAIC, 120 West 12th



Street, Suite ii00, Kansas City, Missouri. A list of the questions received
and written answers to those questions will then be distributed bv First Class
U.S. Mail to all recipients of this RFP by July 20, 1990. Questions received
after July 13, 1990 will not be answered.

i-7 Agenda

Any significant change made in the RFP will be brought to the
attention of those who have demonstrated interest in responding to the RFP and
adequate time will be allowed for response.

i-8 Schedule

The following schedule will be strictly adhered to in all actions
relative to this procurement.

A. June 29, 1990: RFP issued.

B. From June 29, 1990 to July 13~ 1990, written questions will be
received.

C. All proposals are due by 3:00 p.m. on July 27, 1990 in the issuing
office (see Part 1-15).

D. From July 27, 1990, proposal evaluation will begin.

E. A site visit at the offices of the NCCI on July i0, 1990 (see
Part 1-17). The purpose of the site visit is to allow bidders to
obtain information on the data systems and procedures of the NCCI.

F. Oral presentation if required will be scheduled during the period
August 21 to August 23.    Since this will require coordination of
evaluation committee members from four states and the NAIC,
respondents should be prepared to attend on relatively short
notice.

G. Notice of the Department decision will be posted on August 24,
1990 in the issuing office (see Part 1-15).

H. Following the evaluation negotiations and necessary concurrences
between the Department and successful respondent, a contract award
will occur.

1-9 Proposal Content and Signature

To facilitate an objective review, eleven (ii) copies of the proposal
will be required with a separately sealed cost proposal. All copies must be
signed by a company official with power to bind the firm to its proposal for a
sixty (60) day period. To be considered, all proposals must be completely
responsive to the RFP.

i-i0 Proposal Preparation

All respondents will provide a straightforward and concise
description of their ability to meet RFP requirements (see Part IV). The
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proposal must ~pecify the approach to the development ~i.e., computer programs,
tables, reports, etc.) of the final product.

i-ii Prime Responsibilities

The selected respondent will be expected to assume responsibility for
all services offered in his proposal. The selected respondent will be the sole
point of contractual matters including payment of any and all charges resulting
from the contract.

1-12 Project Control

Control of the project shall remain the total responsibility of the
Department and the other participating departments.

1-13 Rules for Proposal

The signer of the proposal must declare that the only person,
persons, company or parties interested in the proposals as principals, are
named therein, that the proposal is made without collusion with any other
person, persons, company or parties submitting a proposal, that it is in all
respects fair and in good faith without collusion or fraud, and that the signer
of the proposal has full authority to bind the principal.

1-14 Regulations

The selected firm or individual will be required to comply with all
applicable State of Florida regulations and contract provisions.    The ensuing
contract shal! contain such contractual provisions or conditions necessary to
define a sound and complete agreement and to satisfy state regulations and
statutory requirements of the Department.

1-15 Proposal Submission

The proposal must be submitted (per schedule in Section I-8) to Ina
Boykin, Purchasing Director, G-59 Larson Building, Tallahassee, Florida 32399-
0300 telephone (904) 488-A984.

i-16 Proposal Timetable

The final report for the project may be completed on a section by
section basis.    The final report for Section Ill Practical Considerations in
Implementing a Loss Cost System shall be submitted by November 15, 1990. The
final reports for Sections I and II shall be submitted no later than May 15,
1991. if the respondent can complete reports sooner, then this should be noted
in the proposal.

1-17 NCCI Site Visit

A site visit at the offices of the NCCI at 750 Park of Commerce
Drive, Boca Raton, Florida, is scheduled for July i0, 1990, beginning at 9:00
a.m.    The purpose of the site visit is to allow bidders to obtain information
on the data systems and procedures of the NCCI.    NCCI personnel will be
available to answer questions at this meeting~    Any other questions concerning
the RFP should be submitted to Bob Klein in accordance with Part 1-6.



PART II INFOPJ4ATION REQUIRED F~OM RESPONDENTS

Proposals must be submitted in the format below:

2-i Organization and Credentials

Provide a listing showing all persons who will work on the project
along with their experience and qualifications.    Any work for the NCCI by any
person who will be involved in this project over the past 5 years should be
clearly noted and explained. Any potential conflict of interest arising out of
current or past work performed for the NCCI by the respondent or any
subcontractor should be clearly noted and explained. Also, provide an estimate
of the number of hours per week that each person would be available.     A
separate listing should show those persons who would participate on a peer
review basis as opposed to being active in the research or drafting of the
reports.    A separate section should show the computer hardware and systems
capabilities that will be used in the project.

2-2 Respondent’s Understanding of the Project and Workplan

Provide a precise rendering of the respondent’s understanding of the
project.

2-3 Subcontractors

Identification of any contemplated subcontractor(s) is required, with
identification of personnel to be assigned, their qualifications,    and
experiences and specific details of how the subcontractor(s) will be used, the
work products the subcontractor(s) will produce and the costs for these
services.

2-4 Services of the Department, Other Participating Departments, the NAIC
and the NCCI.

Respondents should indicate any data they might require from the NCCI
or other sources as well as assistance anticipated from Department, other
participating departments or the NAIC in acquiring such data.

2-5 Cost Proposals

A Cost Proposal attached to the eleven (ii) copies of the proposal
must be separately sealed and submitted to the Department utilizing the
standard form attached to this RFP and in accordance with the provisions
outlined in Part I of this RFP. A separate cost form should be submitted for
each of the following parts of the project:    Section I.A.; Section I.B.;
Section II.A.; Section III; and under Section ll.B. each of the following: la,
ib, 2a, 2b, 2c, 2d, 2e, 2f, 3a, 3b, 3c, 3d, 3e, 3f, 4a, 4b, 4c, 5a, 5b, 5c, 5d,
6a, 6b, 7a, 7b, 7c, 7d, 8a, 8b, and 8c.    A separate cost form should show a
consolidation for the entire project. Costs should be based on the hourly fees
of required personnel clearly stated and the anticipated hourly involvement of
such personnel.
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2-6 Additional information and Comments

Comments under this heading are encouraged and left to the discretion
of the respondent.    Material should be pertinent to the proposal but not
otherwise required in the RFP.

P~T III PROPOSAL P~VIEW/GRITERIA FOR S~CTION

3-i Submission

Proposals will be submitted initially on the most favorable terms
from both technical and cost standpoints. The date and time of submission (see
Part I, I-8) will be strictly adhered to.

3-2 Proposals for Specific Parts of the Examination

The overwhelming preference is to award the contract to one entity
for the entire project.      The reason for this preference is the
interrelationship between the various sections of the examination. Information
or insight gained in one part of the examination could prove to be crucial to
other areas of the examination. However, proposals to perform specific part(s)
of the project will be accepted.    The burden will be on the respondent to
explain why and how the project can be performed by several providers and
integrated into one final project.

3-3 Proposal Review

The proposals will be reviewed and necessary negotiations conducted
by the Department, other participating departments and NAIC personnel.    Oral
presentations may be required to assist in the final selection of proposals.

3-4 Evaluation

Proposals will be evaluated and the respondent selected on
following criteria with a maximum possible total points of i00.

Weighting Factors for Evaluation of Proposals:

Points Wei~htin~ Criteria:

15 A.

I0 B.

the

The quality of the proposal submitted and the
demonstrated understanding of the nature of the
analysis and report required.

Time frames for completion of research and delivery of
final reports.

20     C. Cost factors.

The quality and adequacy of the team assembled,
including computer hardware and system capabilities, to
perform the underlying research and draft of the
report(s).    This involves consideration of the factors
shown under D.(1), D.(2), and D(3). The total points
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~_ilowed for D. is 55 which is composed of 20 points for
D.(1), 20 points for D ~.. and !~ points for D.(3).

20 (i) The experience and qualifications of the team to
undertake the examination specified. The number of
highly qualified persons who will be active in the
research and drafting of the portions of the report
relating to ratemaking and experience rating
formula, as opposed to merely reading later drafts
as a form of peer review. Any material conflict of
interest arising out of current or past work
performed for the NCCI.

2O (2) The number of hours per week that will be available
from highly qualified persons, as well as from
necessary support staff, and the computer hardware
and system capabilities.

15 (3) The adequacy of peer review procedures.     Any
material conflict of interest arising out of
current or past work performed for the NCCI.

I00 Total Points

PART 1~/    WORK PRODUCT REQUIRED

This examination stems from a recommendation by the NAIC’s Workers’
Compensation Advisory Organization Activities Working Group. The working group
studied the issue of implementing a "loss cost" system in workers’ compensation
similar to the system being implemented in the other property-casualty lines.
Under a loss cost system, advisory/rating organizations are prohibited from
filing final rates but they are allowed to file "prospective lost costs" which
include adjustments for development and trend.

In December of 1989, the NAIC adopted that working group’s resolution which
said that its present belief was that workers’ compensation should not be
treated differently from the other property-casual-ty lines with respect to
permissible activities of advisory/rating organizations. However, some group
members expressed concerns about the impact of a loss cost system on the
marketplace as well as concerns about the performance of advisory/rating
organizations within workers’ compensation which would not be resolved by
implementation of a loss cost system.     Consequently, the group deferred
recommendations on the specific details of the system to be implemented until
the completion of two studies:    i) a staff economic analysis of the likely
impact of a loss cost system on state workers’ compensation markets; and 2) a
comprehensive examination of the structure and operations of the National
Council on Compensation Insurance (NCCI) conducted under the examination
authority of the four states.

The purpose of this examination is to thoroughly evaluate the data collection
and processing activities of the NCCI as well as certain aspects of its
ratemaking activities.     The examination also is intended to review the
practical considerations with respect to the NCCI’s operations involved in
implementing a loss cost system. While the examination will be conducted under
the authority of four states, it is intended to address issues of general
concern to all state insurance regulators.
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The examiners will be expected to fully document current NCCI procedures,
evaluate the adequacy or appropriateness of those procedures, and where
possible, present possible alternative approaches and the practical effects of
those approaches. The examiners also will be expected to use the results of
previous NCCI examination reports where possible to the extent that the results
of those examinations can be verified.

The final product of the examination should be a comprehensive and detailed
report that will provide insurance regulators with a good understanding of NCCI
procedures as well as ideas on how those procedures might be improved.    In
addition, the report should identify the practical questions that would be
associated with the NCCI’s transition to loss costs and discuss how those areas
might be handled. The report should enable insurance regulators, individually
and collectively, to make specific recom~endations on the features of the
system that would be implemented as well as other improvements to the data
collection and analysis services provided by the NCCI.

Section I.

A.

Data Collection and Data Quality

Description of NCCI’s Data Collection and Data Handling Procedures

The consultant will be expected to fully document the NCCI’s data systems
by either verifying information produced by NCCI or creating documentation
where necessary. The final work product will completely document the NCCI
data systems from input documents to final data bases.    As a general
introduction to data collection, the consultant should include responses
to the following:

What types of data does the NCCI collect?

What is the purpose for collecting each type of data?

How are the data obtained from insurers and processed into a data base?

For each statistical call, the following should be shown:

The fields that are entered on computer systems from the source
document;

The edits performed on each field;

How errors are handled and how corrected fields are integrated into the
data base.

Any modifications to the data from the source document;

A list of all data bases and fields within the data base that come from
the statistical call.

Also, for each data base there should be provided a list of all fields,
the source of each field, an indication of how long the data are
maintained and a discussion of how the data base are used.
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Evaluation of Data Collection and Data Quality

(I)

(2)

(3)

(4)

(6)

(7)

(8)

The consultant wiii be expected to evaluate NCCI data collection, data
handling procedures and the quality of the NCCI data.    The consultant
should make suggestions for improvements in any of these areas. Part of
this analysis should be accomplished by sampling actual transactions and
testing computer programs within the NCCI.    Answers to each of the
following questions should be included in the final work product:

How accurate is the data base? Are adequate quality control procedures in
place to ensure the accuracy of the data as they are reported by insurers
and processed by the NCCI? How could these procedures be improved?

Does the NCCI reconcile data collected for ratemaking purposes with the
data reported in insurers’ annual statements? If so, how are these data
reconciled and what is done when these data do not match? Are there
additional reconciliation measures that could be beneficial?

Does the NCCI have adequate procedures to ensure that classification data
are complete and accurate? Are additional checks of the data performed
when unusual classification indications appear? Does the NCCI check to be
sure that insurers report reimbursements by second injury funds,
subrogation and funds associated with cases determined to be
noncompensable?

What quality controls are used to ensure the accuracy of data collected
under a detailed claim information call?

Are the data collected and maintained in such a way that the experience
from a specific policy can always be traced? If not, how could this be
accomplished? Are the data for risks in the residual markets maintained
in such a way that the experience can be compiled separately for the
residual market versus the voluntary market?

Is sufficient information collected and maintained to
reasonable alternative ratemaking methodologies?
enhancements could be made to support alternative
identify the underlying causes of rate increases?

test and implement
If not,    what

methodologies and

Do the NCCI’s data gathering procedures ensure that the data base is not
distorted by schedule rating?

What kinds of data on insurer expenses are collected and how are they
processed and maintained? What controls are in place to ensure that
insurers’ reporting of expenses is reasonable and accurate? Are there
ways in which the reporting of expense data could be improved to make it
more suitable for ratemaking? Is separate information on the cost of loss
prevention services collected, and if not, could it be collected?

Section II. Ratemaking Procedures

A. Description of NCCI’s Current Ratemaking Procedures

The work product must include a thorough and technically complete
description of the procedures and formulas currently used by the NCCI in

14



Bo

producing manual rates and experience rating values. When more than one
~rocedure is sometimes used (i.e., where the NCCI may base its rate change
upon policy year incurred losses, with or without incurred but not
reported losses (IBNR), or upon paid losses; or where they may average
differing numbers of years, etc.), describe the different procedures and
describe how the NCCI chooses among them. In areas, if any, where the
NCCI will often deviate from their "normal" procedures, note whether these
deviations are usually reasonable responses to unusual situations where
"normal" procedures would be likely to produce inaccurate results.
Describe the assumptions made by the NCCI in their procedures and describe
the means used by the NCCI to verify these assumptions.

Evaluation of Ratemaking Methodologies

Note: Within the ratemaking methodology section, priorities of "A", "B",
"C" or "D" are assigned to each question. The grading corresponds to the
depth to which a topic is to be covered, with "A" topics being most
important.    Answers to "A" priority questions should be detailed and of
such quality that they may be used to advance the "state of the art".
Answers to "D" priority questions should be the highest quality answers
that can be obtained at a moderate cost.    As such, limitations to the
responses to "D" priority questions are acceptable due to the time and.
cost that would be necessarv to cover every possible issue in the topic
area. Questions with "B" and "C" priorities should receive intermediate
treatment.

Comments have also been made with regard to the extent of original
research which is expected to be most appropriate. These comments are
presented as an attempt to be helpful, but should be interpreted as
guidelines only.

I. Premium and Loss Development Factors

While the selection of link ratios and the calculation of development
factors is often considered a purely mechanical process, differences
of 5-10 percent in the estimated ultimate losses, for a recent policy
or accident year are common between different loss development
methods.    In addition, differences of opinion in the selection of
link ratios can occur within the same development format.    Past
experience has clearly shown that misestimations in this regard are
only compounded by trending, because indicated trends are heavily
influenced by the most recent point or two, which are those points
most heavily distorted by excessive or inadequate loss deve!opment.
In this context:

(a) Evaluate the NCCI’s premium and loss development techniques.
Would the use of more years of data or of multistate data, with
appropriate adjustments, produce superior results? Are there
other techniques or improvements to current techniques that
would be appropriate?

(Priority: "A".     Past experience in this regard should be
tabulated and reviewed. An attempt should be made to discern
what differences might be appropriate for larger vs. smaller
states.)
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(b) The NCCI uses different formats for loss development from state
to state and from year to year. Paid losses through the 8th
report may be used one time as a basis, the next time incurred
losses excluding IBNR may be used, etc.    The use of muitipie
techniques is common and considered good practice in many types
of reserving applications. The results of different techniques,
which normally differ, can be studied to gain insights relating
to the underlying assumptions used with each technique.
Evaluate the NCCI’s procedures for reconciling the differences
which occur between different development techniques and
evaluate the effectiveness and likely accuracy of the criteria
which they use to choose one format over another.

(Priority:    "B".    The nature and quality of NCCI analytical
techniques and whether they are reasonably followed should be
examined here. Original research should largely be Confined to
that which is relevant to answer question l(a). It is not the
intent of this question to focus on whether any sort of bias
from state to state occurs, although it should be covered if an
overt tendency becomes apparent.)

Expenses

There is some question as to whether the expense loadings filed by
the NCCI are consistent with the actual experience of their member
insurers. Several factors complicate this analysis including premium
discounts, the interplay of stock versus non-stock discounts, the
consideration of stock only expenses in some instances and not in
others, plus the impact of expense constants and minimum premiums.

(a) Does the current NCCI expense methodology tend to load more or
less expenses in the overall rate level than are actually
expended by insurers using stock discounts in NCCI states? If
there are biases or inaccuracies, what is their source and their
effect?

(b)

(Priority:    "A".    A detailed analysis of the NCCI’s expense
methodology for insurers using stock discounts should be
performed.)

What would be the incremental cost of collecting allocated loss
adjustment expense (ALAE) on a unit basis. Discuss the pro’s
and con’s of having this level of detail available versus what
is now available. Also, discuss whether it would be more cost
efficient to collect this on a more limited survey basis, or
only specific areas where problems may exist such as
retrospectively rated risks and residual markets. (In these two
situations, there is little economic motivation for an insurer
to defend claims.)

(Priority: "A". We are aware that the NCCI has been presented
with this question in the past, so it is likely that some degree
of documentation may exist for the consultant to start with.
Consider the costs to insurers as well as to the NCCI with this
question.)
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(c)

(d)

(e)

(f)

When a state’s premiums and rates grow at approximately the same
rate as is occurring on a national basis, it is reasonable to
expect a proportional increase in the expense loading for the
individual state.     However, when a state’s proposed rate
increase considerably exceeds the national average, is it
reasonable to assume that expenses increase proportionally for
the state?     Should large state rate increases be tempered
because of less than proportional increases in expenses?

(Priority: "C". No individual research is required here. The
response to this question should be well reasoned and offer, if
possible, suggested changes to current methodologies.)

Discuss the advantages and disadvantages of using a budgeted
approach to acquisition expenses versus basing these factors on
actual expense experience.

(Priority:    "C". No individual research is required here. The
response to this question should be well reasoned and offer, if
possible, suggested changes to current methodologies.)

Traditionally, mutual insurers utilized a non-stock discount and
collected a higher premium than stock insurers.     In return,
however, mutual insurers following this plan would also return
generous dividends which resulted in net premiums that were
lower than for stock insurers. The workers compensation market
has since evolved into a much more complex mechanism and the
consultant should examine whether the original assumptions which
supported the existence of dual expense discounts still exist.
Are the higher rates collected by insurers utilizing non-stock
discounts fully returned in the form of higher dividends than
are paid by insurers utilizing stock discount tables?     In
addition, are lower expenses, if any, experienced by insurers
utilizing non-stock discounts also returned in the form of
higher dividends?    (The analysis should be restricted to NCCI
states as it relates to dividends, as a high portion of
countrywide compensation dividends are paid in California, which
is a non-NCCl state.)

(Priority:    "B".    it is presumed that the NCCI can provide
expense data compilations sufficient to address this question.
A degree of imprecision due to the effects of company groups
would be acceptable. Basically, this question presumes that the
consultant will design requests for compilations to be performed
by the NCCI and that the consultant will report on the
indications resulting from these compilations.)

Review premium discounts (stock and non-stock) and expense
constants to determine whether the relative expense loadings are
equitable for all sizes of risk.    (Consideration of minimum
premium size risks may be excluded here as they are the subject
of a broader question under the "Miscellaneous" heading.)

(Priority: "D". The NCCI has studied these factors from time
to time. Review this material and report on it.)
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3.    Trend

In most jurisdictions, losses have increased more quickly than wages
and it is necessary to apply trend factors to losses in order to
generate adequate rate level indications.     Because these trend
indications have often been quite large, there is some question of
the NCCI trend factors even when past results on a national basis
would seem to indicate that trend factors have not been excessive.
In addition, the NCCI also appears to project past trends into the
future without offset for any legislation attempting to mitigate the
increase in workers compensation claims.

(a) Are there any expected biases or errors present in the NCCI’s
general trending procedures? If so, discuss their impact.

(Priority:     "A".    This should be an in-depth and refined
analysis of the procedure and techniques.)

(b) Would more accurate trending be likely with a different model or
with revisions to the current model?

(Priority: "B". This is an extension of question 3(a).)

(c) Are adequate adjustments made to projections by the NCCI’s trend
model when significant legal or economic changes occur on a
state or national level?

(Priority:    "C". Traditional actuarial trending procedures
presume that future loss trends will continue to be similar to
past loss trends. This presumption loses validity, however,
when recent legal or economic developments intervene.     In
response to this question, examine the extent to which the NCCI
brings such events into consideration and whether this appears
to be adequate.)

(d) Contrast the current model, which puts all losses to a current
benefit level, to a model which puts all past losses to the same
"relative" value of prospective benefits. (In other words, if
the prospective min/max benefit level and state AWW were
$100/$300 and $320, respectively, then no adjustment would be
made to past losses if the past values were $80/$240 and $256.
This method would apply a steeper trend line to a lower historic
loss level.)

(e)

(Priority: "D". Examine the two approaches from a theoretical
point of view. No original research is expected.)

The NCCI determines the overall impact of all classification
rate changes combined based on the three years of payroll used
in the filing at that time.    If the mix of business in a state
changes over the years, this estimation of the effect of a past
rate filing as it would relate to the current mix of
classifications may be distorted. Estimate the likely magnitude
of these distortions and discuss whether an improved procedure
would be warranted.
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(Priority: "D". It is presumed that the NCCI can produce data
runs for a sampling of states and years so that the likely
magnitude of any distortions can be examined.    It would be
expected that the consultant would provide the specifications
for the NCCI to produce such data and that the consultant would
review and comment on the results.)

(f) The NCCI brings past losses to a current benefit level by
multiplying the various law change factors estimated at about
the time the law changes went into effect.    Is this an accurate
method?

(Priority:    "D".    Examine this from a theoretical point of
view.)

4. Classification Ratemaking

There is a significant concern that current classification ratemaking
procedures may be significantly less accurate than would be possible
using more years of data and an improved methodology. There are
often significant swings in class rate relativities from year to year
when there is no reason to expect that underlying loss expectancies
are changing so rapidly. An optimum ratemaking procedure should give
the weight to state class experience that would be most likely to
produce accurate estimates of future losses.

(a) Study the NCCI’s current scheme of credibilities and their
practice of using three years of data as a sole indicator for
most national pure premium indications and as a basic unit for
determining pure premiums at the state level. (We recognize the
implicit weight given to older years of state data where
credibilities of less than 100% are used.) For different types
of loss and different expected loss volumes, determine whether
class rating accuracy could be improved through the use of more
years of data, different credibilities, or both.    In addition,
determine whether superior results would be expected using
maximum loss size limitations that vary as a function of the
tDtal expected losses by class, by state, with adjustments made
to recognize the effects of these differing limitations.

(Priority: "A".    While the NCCI would be expected to do the
data compilation necessary .to address this question, a thorough
response will require a significant level of original research
to be performed by the consultant.    It is expected that the
response to this question may involve more effort than that
required to respond to any other ratemaking question.)

(b) Could the NCCI’s procedure for determining industry group
relativities be enhanced by utilizing more years of data (with
appropriate recognition of apparent trends)? How would this
vary between large states and small states?

(Priority:    "C".    The NCCI would be expected to do the
compilation necessary to perform this analysis.)

data

(c) In their classification ratemaking, the NCCI applies loss
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development and benefit level adjustments to individual years of
data, but applies a single trend factor to all three years of
experience combined. Should the NCCI adjust losses to a current
(or common) level by trending individual years separately rather
than by applying an aggregate trend factor to all years
combined?

(Priority: "D".    It would be expected that this question would
be approached from a theoretical point of view. If it was felt
that a change would produce superior results, then the likely
degree of improvement, plus any practical considerations, should
be discussed.)

5. Determination of Rate Changes Due to Statutory Revisions

(a) Review NCCI’s procedures for determining expected loss changes
due to changes in weekly benefits, waiting periods, escalation
provisions and medical fee schedules to see if they would be
expected to yield fair estimations.

(Priority:    "A".     A technically complete analysis of this
question should beprovided.)

(b) Should the 1973 Standard Wage Distribution Table be updated?

(Priority:    "C".    The consultant should structure a test of
indemnity losses to see if they are reasonably consistent with
expectations from the 1973 table.    If the NCCI has undertaken
studies of this question, use them to the fullest extent
possible.)

(c) Discuss the manner and anticipated or observed effectiveness of
the NCCI when presented with non-formula type law changes.
Could NCCI’s performance in this area be practicably improved?

(Priority: "C". Examine a sampling of recent situations where
this has occurred and evaluate the NCCI’s performance.)

(d) Should different wage distribution tables be determined for
major classification groupings, instead of for all occupational
groups, so that differences in the job mix from state to state
may be recognized?

(Priority: "D". The differences in average wages from state to
state will be attributable in part to different mixes of
industry as well as different overall wage levels. Without
significant research, except to examine any studies which the
NCCI may already have available, attempt to determine whether
this is an area which warrants the extensive work which it would
require to have multiple wage distribution tables.)

6. Alternate Exposure Bases

There has been significant discussion and controversy over total
payroll as an exposure base for workers compensation.     The
controversy involving man-hours as an exposure base has largely
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subsided, but plans involving recognition of the wage rate(s) at
which total payrolls are earned appear to offer the hope of more
equitable rating.    The consultant should largely restrict themselves
to a study using data culled from previous studies, thereby avoiding
the need to collect original data.

(a) What degree of improvement could be expected from a rating
system that recognized the wage rate (if available) in addition
to total payroll?

(Priority:     "A". The consultant should conduct a thorough
review of the research which already exists relating to this
question.)

(b) Discuss the additional expenses that would be expected to result
from the administration of a system utilizing this additional
information.

(Priority: "B".    A rating system that utilized both wage rates

and total renumeration might require additional recordkeeping by
employers, more time for insurer audits, and additional data
elements for the NCCI and its member insurers. Estimate the
magnitude of these additional costs.)

7. Experience Rating Formulas

The work product must include a thorough and technically
complete description of the formulas currently used by the NCCI
in their production of experience rating modifications. This
should include a description of .interstate and intrastate
experience rating as well as a description of experience rating
formulas both before and after NCCI’s revised experience rating
plan (RERP) filing.    LRAP, schedule rating and miscellaneous
state exceptions should be omitted.

(a) Is the NCCI’s RERP experience rating actuarially sound?
Specifically, are there significant tendencies for the formulas
to produce debits or credits such that it could reasonably be
predicted that groupings of risk by any combination of
classification, risk size or modification range would be likely
to have excessive or inadequate rates? What changes could be
made to lessen these deficiencies?

(Priority: "A".    A thorough analysis of the study done by NCCI
to develop RERP should be completed. Additional data should be
requested, if necessary, to verify the action of RERP.)

(b) To what extent, if any, would experience rating be expected to
be more.accurate if more than three years of data were used for
experience rating? Specifically consider whether five years
would be superior, as insurers report unit data through fifth
report.     Discuss additional costs, if any, that might be
applicable from the use of five years of data versus three.

(Priority: "B". Data provided by the NCCI should be tested to
determine if the addition of two more years of data would tend
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to produce more accurate experience rating.    If it would, it
would be necessary to examine what additional costs would be
incurred by the NCCI to use five years instead of three.)

(c) What credits would be indicated for loss free risks that were
less than the minimum size to be eligible for experience rating?
To what extent would it be indicated and practicable to debit
small risks for higher than expected losses?

(Priority: "B". The consultant should analyze experience runs
produced by the NCCI according to specifications provided by the
consultant. The consultant should evaluate whether it would be
feasible to provide some degree of credits for small risks that
had no.losses or very low loss ratios if it could be done
without endangering rate adequacy.)

(d) Are the formulas used to calculate ELR’s and "D" ratios sound?
Does the NCCI method of introducing RERP tend to result in a
revenue increase?

(Priority: "C". Examine current techniques to see if they are
appropriate.)

Miscellaneous

(a) Compare the expected loss and expense ratios of minimum premium
insureds to those for all classes of insureds combined.

(Priority: "B".    It would be expected that the NCCI would be
able to generate the data that would be necessary to address
this question. The consultant should analyze data runs produced
by the NCCI according to the consultant’s ~pecifications.)

(b) What recognition does NCCI give to additional premiums expected
to be collected from surcharges imposed on policyholders in
residual markets? As these markets increase or decrease, is
this expected change in revenue recognized?

(Priority:    "C".    Examine recent filings made by the NCCI to
answer this question. Examine filings where surcharge plans are
introduced as well as filings where surcharges are in place to
determine whether NCCI filing procedures adequately recognize
this additional income.)

(c) Does the NCCI ratemaking formula accurately account for any off-
balance due to the experience rating plan?    Does the NCCI
adequately adjust expected loss ratios (ELR) and "D" ratios to
maintain the off-balance at a reasonable level?      What
improvements could be made in the NCCI’s procedures regarding
the off-balance in the experience rating plan?

(Priority: "C". Examine NCCI procedures carefully to check for
their apparent balance.)
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Section III. Practical Considerations in Implementing a Loss Cost System

Under the system adopted by the NAIC for the other property-casualty lines,
advisory organizations are allowed to do much of what they had done previously,
short of filing final rates. Advisory organizations are allowed to collect
historical loss information from insurers, adjust these data for development
and trend, and distribute or file this "prospective" loss cost information with
the commissioner. Advisory organizations also are allowed to develop and file
supplementary rating information, rating manuals (excluding final rate pages)
and policy forms and endorsements. Insurers are required to determine
individually, their own expense and profit factors and file their final rates.
Insurers’ rate filings can reference, if necessary, the prospective loss cost
and supplementary rating information filed by the advisory organization. This
approach seeks to promote competition and maximize benefits to consumers by
preserving efficiencies gained through the joint collection and analysis of
loss information, while enforcing independence in the areas of expenses and
profits which should be based on each insurer’s specific methods of operation.

The examination should address the. practical considerations involved in
implementing a loss cost system on a national scale in workers compensation
insurance.    In other words, how should the NCCI’s activities be modified to
accommodate a loss cost system similar to that which is being implemented for
the other lines? This question also encompasses how member insurers would be
allowed to use NCCI information in making their own rate filings. To the
extent possible, the consultant should use the system being developed for the
other lines as a model but also should consider areas where workers’
compensation may require different treatment. In this analysis, the consultant
also will be expected to review how the NCCI and member insurers operate in
states that currently have a loss cost system for workers’ compensation.

The consultant’s analysis should consider, but not be limited to, the following
areas:

minimum premiums

rating plans

premium discount plans

schedule rating plans

expense constants

experience rating systems

policyholder dividend plans and practices

retrospective ratine plans

anniversary date rating rules

other rate-related rules

distribution of expense data to insurers

In addition to these areas, the consultant should evaluate whether any changes
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should be made to Part III of the Insurance Expense Exhibit and the approval of
rate chanBes for policies already in effect or rate filings with retroactive
effective dates in a loss cost environment.

The examination report should analyze the relevant issues with respect to these
areas, as well as any other significant areas, and outline the different
options that might be taken and their likely consequences.    It should be
assumed that the NCCI would continue to administer and make rates for the
residual market.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

Our description of NCCI’s Annual Ratemaking procedures is subdivided into three
chapters:

1. Overview of Ratemaking at NCCI

2. Standard NCCI Ratemaking Methodology

3. Alternative Ratemaking Methodologies

Chapter 1 presents an overview of the NCCI’s ratemaking process. In this chapter we
provide a non-technical description of the data, methodology and assumptions
utilized by NCCI in estimating future premium needs for workers compensation
insurers.

Chapter 2 provides a detailed description of the standard ratemaking process used by
NCCI in the two most recent rating cycles (1989-90). The rate calculations are
subdivided into three sections. The determination of the overall state rate level
change is described first. Calculations underlying classification rates are discussed
next. Finally, factors affecting the final premium to be charged each insured are
documented. To facilitate our explanation of the NCCI procedures, a sample NCCI
filing is included as a Technical Supplement and is bound separately for ease of
reference.

Chapter 3 discusses alternative methodologies which have been used by NCCI in the
two most recent rating cycles (1989-90). Alternative methodologies usually are
brought into play in response to unique actuarial considerations, judgments about
business or political issues, or to comply with legislative or regulatory requirements in
particular states.

In addition to our descriptive report and Technical Supplement, we have prepared a
glossary of key terms for reference purposes. The glossary can be found at the end of
Chapter 3.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

CHAPTER 1 - OVERVIEW OF RATEMAKING AT NCCI

There are three general types of situations in which NCCl performs ratemaking
functions:

Administered Pricing System

Advisory Rate System

Loss Cost System

With an administered pricing system, NCCl, in effect, is developing a set of manual
rates and rating values to be used by all insurers operating in the state. However,
provision may be made for individual insurers to seek approval of deviations from
NCCl rates.

In an advisory system, NCCl develops a set of recommended manual rates. Each
insurer must decide whether those advisory manual rates are appropriate for its
business.

In the first two systems mentioned above, NCCl produces manual rates which
contemplate future expected costs for losses, expenses, and profit and contingencies.
In a loss cost system, the expected costs estimated by NCCI are for either losses only
or for losses and loss adjustment expenses. In a loss cost state, each insurer must
include its estimate of its required expense and profit provisions.

In the section that follows, we provide a general description of how ratemaking
operates at NCCI in other than a loss cost system.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

DETERMINING AN EMPLOYER’S PREMIUM - A PRIMER

The end result of the NCCI’s ratemaking process is a set of manual rates and rating
values that determine the premiums to be paid by each insured employer. This
section provides an example of how an individual employer’s premium is determined.

Most casualty insurance rating programs involve grouping insureds with similar
propensity to loss into sub-groups referred to as classifications or "classes". In workers
compensation this grouping process is built on the concept of similar types of
employers’ operaUons. In the NCCI classification plan, there are hundreds of classes.
Any one employer may have exposure in one class or many, depending upon the
diversity of the employer’s operations.

Size differences between employers within the same class are measured by the
amount of payroll to be paid to the workers in that class. The usual exposure base for
rating workers compensation policies is the amount of annual payroll paid to the
workers assigned to each distinct NCCI class.

To determine the premium for an employer in the NCCI rating system generally
involves four steps:

1. Calculate the ’Manual Premium’.

2.    If eligible, apply the Experience Rating Modification (ERM) to the manual
premium to determine the standard premium.

3.    If large enough, in terms of total standard premium, apply the premium
discount rules to determine the insured’s discounted premium.

4.    Add the Expense Constant Per Policy. This results in the insured’s net
premium.

A simple example follows to illustrate this process. This example assumes the
standard NCCI practices apply. Exceptions to this process may occur for a particular
state. The example does not include the application of any schedule rating
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

adjustments or policyholder dividend plans. The procedures for determining these
adjustments are determined by the individual insurers and not by NCCI.

Assume that our hypothetical risk is composed of operaUons that fall into three classes
all within one state as follows:

Class Description Estimated Payroll

2014 Grain Milling $150,000
8742 Outside Salesmen 60,000
8810 Clerical Office 30,000

The insurer would proceed as follows:

1.    Calculate Manual Premium

From the appropriate state rate manual, the rate per hundred dollars of payroll would
be extracted. The manual premium would then be the sum of the products for each
class of the estimated payroll in hundreds of dollars and the manual rate. Assuming
the following effective manual rates, we can determine the manual premium as
follows:

Estimated Payroll Manual Manual
Clas__..~s in Hundreds Rate Premium

2014 1,500 $6.28 $9,420
8742 600 0.76 456
8810 300 0.35 105

2,400 xx $9,981

The separate calculation of manual premium based upon three different classifications
is appropriate only because 8742 and 8810 are standard exception classes which do
not require the operation to be grouped with the one classification that best describes
the business of the employer.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

2. Apply the Experience Rating Plan

For employers who meet the eligibility requirements, the experience rating plan is
applied. The purpose of this plan is to adjust the individual employer’s manual
premium up or down depending upon how that employer’s recent past experience
compares to other similar employers. The application of the plan produces a factor
referred to as the ERM (experience rating modification).

By measuring the frequency and severity of the insured’s past experience relative to
the ’average insured’ as represented by the manual rate, a credit or debit is
determined. For example, if the comparison resulted in an ERM of 0.90, the risk
receives a 10% credit from the manual premium. A risk with an ERM of 0.90 is
anticipated to have expected losses 10% below that contemplated in the manual rate.
If the ERM is 1.20 that means the risk is expected to have losses 20% higher than the
average contemplated in the manual rate. In this case, the risk would receive a 20%
debit.

Assuming our hypothetical insured generates an ERM of 0.95, a 5% credit from the
manual premium determined in step (1) above, we have an ERM modified premium
of $9,482 ($9,981 x .95).

The product of the insured’s manual premium times the ERM is often referred to as
standard premium in the NCCI statistical system. Standard premiums represent
premiums after the application of the ERM but prior to the application of the
mandatory premium discount rules.

3. Apply Premium Discount Rule

An integral part of the NCCI process for determining an insured’s premium is
calculating the effect of any premium discount.

The expense provision in the manual rate is intended to only apply to the first $5,000
of standard premium per insured. NCCI has studied how acquisition and general
expenses decline as a percentage of premium as the total amount of standard
premium increases. To reflect this reduction in expense needs as a percentage of
standard premium, NCCl has rules which provide premium discounts as the insured’s
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

standard premium increases. There are two different premium discount tables, one
labelled ’stock companies" and the other ~non-stock companiesH. Each insurer elects
which table to use. That is, stock insurers may elect to use the non-stock table and
non-stock insurers may elect to use the stock table.

To maintain the simplified example, assuming the insurer in our example had elected
to use stock insurers’ premium discount rules, the standard table is:

Premium
Standard Discount
Premium Percentage

First $ 5,000 -
Next $ 95,000 10.9%
Next $400,000 12.6%
Over $500,000 14.4%

Since our hypothetical risk has standard premium of $9,482, we would develop the
total amount of discount as follows:

Premium discount = .109 x ($9,482 - $5,000) = $489

Or the net premium before the application of the expense constant is $8,993 ($9,482
- $489).

4. Add Expense Constant

The NCCI’s system anticipates collecting premium to cover insurer operating or
underwriting expenses partly by levying an expense constant per policy and partly by
a percentage loading in the manual rate. An expense constant is added to the
premium determined above. A typical expense constant at present is $140 per policy.
The final premium is then $9,133 ($8,993 + $140).

We have determined the estimated net premium owed by the employer at the
beginning of the policy year.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

It is worthy of note that the NCCI’s use of the phrase "net premium" should not be
confused with the more usual use of the phrase net premium in accounting terms. In
financial reporting, "net premium’ is premium after the application of the effect of
assumed and ceded reinsurance premium transactions on the direct premiums paid
by insureds.

One final point about the NCCI process for rating policies should be noted.
Remember that the exposure base, in general, is payroll in hundreds of dollars. At the
beginning of the policy the deposit premium is based on the amount of estimated
payrolls by class. The final premium the insured owes is determined precisely after
the policy has expired and an audit of actual payrolls is completed.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

II. OBJECTIVES OF RATEMAKING

The Casualty Actuarial Society has developed a statement of principles regarding
property and casualty insurance ratemaking. The purpose of the statement is to
identify and describe principles applicable to the determination of insurance rates.
The principles were developed to apply to most lines of insurance, including workers
compensation.

The statement of principles consists of four parts: definitions, principles,
considerations and conclusions.

Ratemaking is defined as the process of establishing premium rates used in insurance
or other risk transfer mechanisms. Ratemaking is prospective because in property and
casualty insurance the rate must be developed prior to the transfer of risk. Because it
is prospective, estimates of future conditions must be made.

Four principles of ratemaking are stated:

Principle 1: A rate is an estimate of the expected value of future costs.

Principle 2: A rate provides for all costs associated with the transfer of risk.

Principle 3: A rate provides for the costs associated with an individual risk
transfer.

Principle 4: A rate is reasonable and not excessive, inadequate, or unfairly
discriminatory if it is an actuarially sound estimate of the
expected value of all future costs associated with an individual
risk transfer.

For workers compensation, some of the more important items listed in the section of
the statement of principles as considerations are:

Exposure Unit
Data
Organization of Data
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

Credibility
Loss Development
Trends
Catastrophes
Other Influences (i.e., external)
Classification Plans
Individual Risk Rating

These considerations largely determine the scope of the actuarial examination being
conducted by the NAIC.

Finally, the statement of principles concludes with acknowledging that other business
considerations are also a part of ratemaking.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 o OVERVIEW

III. NCCI RATEMAKING

The ratemaking process generally involves estimating the overall rate level change
required in the state for ’Industrial Classes’. These classes include all classes except
for ’F’ classes, which are discussed later, and other exception classes which may vary
by state. This statewide change is then distributed to the classes and finally, to
individual insureds. Further adjustments to the manual rate may be based on the
individual insured’s experience. This approach conforms to the generally accepted
actuarial practice of focusing first on overall financial needs and then secondarily on
how to distribute that need amongst insureds in an equitable fashion.

The NCCI calculation of workers compensation rate levels has been divided into three
levels of detail for our discussion purposes:

1. Overall Premium Level Change

2. Classification Rates

3. Individual Risk Rates
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

NCCI OVERALL PREMIUM LEVEL CHANGE

The NCCI’s calculation of the overall premium level change depends upon comparing
the projected cost ratio expected in the future with the target or permissible cost ratio.

The projected cost ratio is derived by first adjusting historical premium and loss data
to their estimated ultimate levels. They are also adjusted for known changes in benefit
levels and rate levels.

The target cost ratio is the percentage of premium available to pay loss and loss
adjustment expenses after including a provision for expenses and profit. The NCCl
methodology for incorporating loss adjustment expense assumes that these expenses
vary directly with the level of losses. The NCCI’s target cost ratio is analogous to what
other rate fliers may refer to as the permissible loss and loss adjustment ratio.

A. Data Utilized

The calculation of the statewide premium level change is based upon the premium
and loss experience reported to NCCI by insurers in the state. This experience data is
referred to as financial call data. The financial calls produce two data sets for
premium and losses by state which are used in ratemaking:

policy year data

and

calendar-accident year data.

Two different calculations are generally performed to determine the indicated
statewide premium level requirement with the proposed change being the
unweighted average of the two indications. The calculations are identical in actuarial
concepts, except that one uses the experience reported on a policy year basis and the
other uses calendar year earned premiums and accident year incurred losses.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

Policy year data assigns both premiums and losses to the year in which the policy was
effective.

Calendar-accident year experience reflects the calendar year in which the premium
was reported as earned by the insurer. The losses assumed to be related to these
premiums are those with accident dates in the same year, regardless of when these
losses are reported or in what year the policies were written.

For example, the sample filing of NCCl used in our report to discuss the detailed
actuarial calculations relied on policy year 1988 and calendar-accident year 1989. In
both data sets, the experience was evaluated as of December 31, 1989. The data was
reported to NCCI in the spring of 1990.

B. Adjustments to Reported Premium and Loss Data

I. Premium and Loss Development Adjustments

Policy year 1988 reflects the experience on all policies with effective dates between
January 1, 1988 and December 31, 1988. As mentioned earlier, workers
compensation policies are usually written at inception on the basis of estimated
payrolls for the coming year. As of December 31, 1989, not all policies written in
1988 would have had their final premium audits done. Adjustments will be booked
by the insurers in 1990 or even later years to reflect differences between the initial
payroll estimates and the final audits.

To use policy year 1988 evaluated as of December 31, 1989, NCCI must incorporate
an estimate of what the ultimate premiums will eventually be on all policies written in
1988. An estimate must be made in order to include the effect of expected future
premium audits. To do this, NCCI examines how initial estimated premiums for
earlier policy years gradually reach their ultimate values. This actuarial process is
referred to as analyzing premium development patterns.

Just as ultimate premiums must be estimated if recent experience is to be used in
ratemaking, so too must losses. The nature of workers compensation claims is for a
considerable time period to elapse between the occurrence of the claim, the reporting
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

of the claim to the insurer and the final settlement of the claim. It is also fairly
common that the injured worker has the right to re-open the claim years after the
claim may have been thought closed. Both indemnity and medical claims are usually
paid through periodic payments which involve an element of uncertainty as to their
duration. It can be many years before the actual losses from a block of polices will be
known with certainty. In fact, while the actuarial methods for premium and loss
development are similar in concept, the process of estimating ultimate losses requires
many more years of prior loss development patterns to be examined.

NCCl performs a separate analysis of developments for medical and indemnity losses.
The development patterns of reported losses for these two loss components differ
substantially.

Additionally, the development patterns of past losses are often examined at more
refined levels of detail. Losses can be categorized and analyzed at the level of losses
paid, incurred losses, incurred losses excluding incurred but not reported (IBNR) and
incurred losses excluding bulk. Incurred losses include payments, case reserves on
known claims, IBNR reserves and bulk reserves. Incurred excluding IBNR includes all
of these components except IBNR reserves. Incurred excluding bulk includes only
payments plus case reserves.

Policy year losses involve accidents occurring over two successive years. For example,
policy year 1988 is providing insurance coverage on claims that can occur in either
1988 or 1989. Considerably more time must elapse before the ultimate cost of these
claims will be known with reasonable certainty.

Accident year 1989 encompasses all claims arising from accidents that occurred in
1989. Policy year 1988 includes some of the claims that occurred in 1989 and these
losses are common to both sets of data. However, accident year 1989 is more current
in that it also includes claims on accidents occurring in 1989 which are covered by
policies written in 1989. By the same token, calendar year 1989 earned premium
would include the portion of policy year 1989 premiums earned by December 31,
1989.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

2. Premium and Loss On-Level Adjustments

Historical premiums reflect rate levels in effect when the policies were written. As a
result, the reported developed premiums must be adjusted to the level of rates
currently in effect. In adjusting the premiums to current rates, a special adjustment is
introduced by NCCI. NCCI removes the effect of trend in the current rates in bringing
premiums to current level. Accordingly, they do not multiply their adjusted and
developed losses by a trend factor. Although a new trend factor is calculated with
each revision, only the effect of the change in the trend is applied to current rates.
Most other bureau rate filings (i.e., Insurance Services Office) incorporate a trend
factor that is applied to past ultimate losses to estimate their level in the future.

It is also necessary to adjust past indemnity and medical claim costs to current benefit
levels. This process depends on NCCI’s estimates of the effects of benefit changes
enacted since the beginning of the period when the losses used to calculate rate level
indications were being incurred.

C. Determination of Indicated Changes by Components

Projected cost ratios for policy year and calendar-accident year data are calculated by
dividing the adjusted and developed indemnity and medical losses by estimated
premiums that would have been earned if rates equal to the current rates with the
provision for trend removed had been in effect. An unweighted average of the policy
year and calendar-accident year indications is calculated.

The indicated overall change in premiums is obtained by comparing the average
projected cost ratio to the target cost ratio underlying current rates. The target cost
ratio represenLs the proportion of the premium which was projected to be available to
pay losses and loss adjustment expenses after expenses and profit and contingencies
have been taken into account.

The determination of the expenses and profit and contingencies to be reflected in the
manual rate is the end result of a process that considers:
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

1. Actual average expenses of stock insurers in recent years;

2. Assumptions about certain expenses that are only analyzed periodically;

J
Budgeted expenses and profit and contingencies that have been included in
the rates based on either judgment or historical usage; and

Past regulatory pronouncement e.g. loss adjustment expenses may be loaded
onto losses or to expenses depending on state law.

The NCCI ratemaking system is designed to isolate the effect of various specific factors
affecting rate levels. This objective requires introducing some complications in the
manner of their presentation in order to achieve this separation of effect. NCCI
isolates such things as:

the amount of change in the trend factor to be incorporated in the current
rates,

2.    any change in expense provisions,

3. changes in benefits not already reflected in the current rates,

any change in assessments levied for such state mandated operations as
guaranty or second injury funds.

Separate rate level change indications may be calculated for the voluntary market and
the residual market. In this case, separate analyses of assigned risk and voluntary
experience will be performed. Alternatively the assigned risk rates may reflect a
percentage differential applied to the voluntary rates.

The indicated changes by industry group are also presented as a part of the overall
rate level change indication. Further discussion of the allocation of changes to
industry groups is provided in the subsection which discusses standard ratemaking
procedures.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

V. CLASSIFICATION RATES

The second level of rate level analyses involves allocating the overall indicated change
by industry group and by classification. These calculations reflect experience by class
in the state and in some cases, in part, on nationwide pure premium relativities by
class. The class indications determine whether the risks that have exposures in that
particular class receive a larger or smaller adjustment than the overall rate level
change for the industry group.

A. Data Utilized

Detailed data by state and employer is also collected from each insurer under the
Workers Compensation Statistical Plan ("WCSP"). This data may also be referred to as
Unit Statistical Plan data (’USP’). This detailed information, which includes premiums,
payroll, incurred losses by injury type, classification and employer, is required for the
analysis of the experience indications by classification and type of loss. Because of its
extremely detailed level, the compilation of this data requires a considerable amount
of processing time. Since this data is less up to date than the financial call, it is used
to determine rate relativities by class and industry groups rather than overall rate
levels. This same data is also used to calculate the experience rating modifications for
individual employers.

For the reader interested in the data utilized by NCCI, both financial call and WCSP,
we would refer the reader to the report on Section I (Data Collection and Data
Quality) of the NCCI examination.

B. Proposed Rates

The first step in the determination of rates or loss costs by class is the distribution of
the overall premium level change into three major industry groups:

1. Manufacturing

2. Contracting
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

3. All other industries

The indications by industry group are used to reflect relative costs by types of
employment. The industry group indications supplement the experience for classes in
which the available state and national experience may not be of sufficient volume to
be given full credibility.

Industry group differentials and the resulting rate level changes by industry group are
calculated from the latest three years of WCSP data. The claim data is adjusted to
reflect:

1. Expected development to ultimate cost levels.

2. The projected impact of benefit level changes by injury type.

3. The off-balance produced by the experience rating plan.

Rates or loss costs by class are calculated by weighting the indications based on the
class experience for the state with the industry group change applied to the class’
current rate and national pure premiums which have been adjusted to reflect
differences in cost levels by state. Limitations are imposed on the amount of rate
change permitted by class in any one rate revision. Currently, NCCI limits the class
rate change to + 25% over the amount of rate change determined for the industry
group. The effect of these limitations is measured and a correction factor is applied
uniformly to each class not subject to a limitation in the industry group to assure that
the indicated overall rate level change is achieved.
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NCCI RATEMAKING PROCEDURES
CHAPTER 1 - OVERVIEW

VI. INDIVIDUAL RISK RATES

The analyses of the overall rate level requirement and the experience by industry
group and individual class yields the NCCI’s proposed manual rates. Coincident with
each rate revision, NCCl calculates new factors to update that state’s experience
rating plan. These factors are explained in Chapter 2.

Expense constants are utilized to assure that the insurer collects sufficient premium to
cover the estimated policy writing costs and other expenses which apply on a per
policy basis.

Expense constant indications are developed each year by NCCl as part of the annual
review of expense requirements. The premium discount tables are revised less
frequently. The current expense constants and premium discount tables were based
on data from a 1982 study of expenses by size of risk. A study of 1991 data will
provide updated indications for general expenses, expense constants and premium
discounts.

In the next chapter of this report, we provide a more detailed description of the
ratemaking process currently in use at NCCI. Chapter 3 provides further explanation
of significant variations in NCCI’s methodology.

In Section liB of our report on the actuarial examination, the results of our evaluation
of NCCI’s ratemaking methodologies is provided.
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NCCI RATEMAKING PROCEDURES
CHAPTER 2 - STANDARD
METHODOLOGY

CHAPTER 2 o STANDARD NCCI RATEMAKING METHODOLOGY

This chapter provides a detailed description of the standard ratemaking procedures of
NCCI. The description is designed for a reader who has been exposed to workers
compensation rate filings in the past. The structure of this chapter follows the steps in
the sequence in which they are presented in a typical NCCI rate filing.

To provide a concrete example, the Illinois filing effective January 1, 1991 is included
as a Technical Supplement for ease of reference. This filing uses the standard NCCI
approach in most aspects.

Our discussion of the standard NCCI approach is in four sections as follows:

I. Overview of NCCI Filing

II. Calculation of Overall Premium Level Change

III. Classification Ratemaking for Industrial Classes

IV. Determination of Factors to Adjust Individual Premiums

Chapter 2 ends with a discussion of ’F’ classes, which are classes applicable to
occupational activities covered by the United States Longshoremen’s and Harbor
Workers’ Act.
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I. OVERVIEW OF AN NCCI FILING

The NCCI rate filing is a lengthy technical document. Each filing begins with a cover
letter which presents the proposed rate level change and specifies the proposed
effective date.

Following the cover letter is a two page summary of rate level indications for industrial
classes which are developed in the filing. The proposed changes are shown two
ways; first by what NCCI refers to as component and then by industry group.

The components of the overall proposal are:

Sample State FilingI

lllinois 1/1/91
Premium Level Changes

Experience + 7.2%

Trend Change + 0.5

Expense change 0.1

Benefit change + 0.4

Tax change + 0.5

Overall + 8.5

The overall premium level changes for the three industry groups:
contracting, and all other are then summarized.

manufacturing,

The reader is encouraged to refer to the Illinois sample state filing which is
included in the Technical Supplement.
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Manufacturing

Contracting

All Others

Overall
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+ 9.6%

+ 6.2

+ 9.3

+ 8.5

An NCCI filing, such as the Illinois filing provided in the Technical Supplement, is
divided into two major parts.

Part I is comprised of:

Exhibit I - Determination of Indicated Change in Statewide Premium Level.
(This exhibit is a presentation of how the overall premium level change was
developed).

Exhibit II - Workers Compensation Expense Program. (This exhibit provides
support for the expense provisions and target cost ratios used in the filing).

Exhibit III - Proposed Advisory Rates and Rating Values.

Part II of the NCCI filing contains the supporting appendices. Specifically, they are:

Appendix A - Factors Underlying Rate Revision

Appendix B - Computation of Advisory Rates

Appendix C - Law, Assessment and Tax Memoranda

Later in this chapter we will provide a complete description of each of the NCCI’s
documents.
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We have found it necessary to add Appendix D. This is not part of the NCCI filing.
Rather it contains NCCI workpapers to document or clarify the methodology.

Appendix D - Additional Workpapers
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II. CALCULATION OF OVERALL PREMIUM LEVEL CHANGE

As mentioned, the NCCI filing develops the statewide indicated premium level change
by component: Experience, Trend Change, Expense Change, Benefit Change and Tax
Change. For illustrative purposes, we have grouped the components as follows:

¯ Experience

Benefit Change

¯ Other: Trend, Expense and Tax

The Experience component is based on past premium and benefit cost data as
reflected in the financial call data. The Benefit Change component is the result of the
estimated impact of legislated changes in benefit level. What we have elected to call
the Other Component reflects the changes in the other miscellaneous factors: trend,
expenses, taxes and assessments. These components are shown in Figure 1 shown
below. References to Exhibits are those in the NCCI Illinois filing (Technical
Supplement) used as our sample. The final premium level change is the product of
the changes due to Experience, Benefits, and Other.

Figure I also shows the distinction between "Overall Premium Level Change" and
"Overall Manual Rate Level Change". The "Overall Premium Level Change" is offset
for the ’Effect of the New Expense Program’ to develop the uOverall Manual Rate
Level Change.’ Changes in such items as expense constants can affect the insurers’
premium income without necessarily being the result of a change in manual rates.
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OVERALL PREMIUM LEVEL CHANGE
Experience (A) Benefit Change (B)

Policy
Year

Financial
Call Data
(Exhibit

I-A)

Calendar
Accident

Year
Financial
Call Data

Exhibit IB

I

Average
Cost Ratio

(Exhibit I-C)

Target
Cost Ratio

(Exhibit II-A)

Indicated Change
Based Upon
Experience

(Exhibit I-D)

Effect
of

Change
in Benefit
Provisions

(Exhibit I-G)

Other (C)

Change
in

Trend

(Exhibit I-E)

I
Change

in
Expenses

(Exhibit I-F)

Change
in

Taxes
(Exhibit I-H)

Change in
Assessments

(Exhibit I-I)

Overall Premium
Level Change

(A) x (B) x (C)

Offset for New
Expense Program
(Exhibit I-K)

Overall
Manual Rate
Level Change

Figure I
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NCCI’s Exhibit I includes one additional step that is beyond the determination of
overall statewide requirements. In Exhibit I-J, NCCI distributes the overall premium
level change to the three industry groups (See Figure 2). As will be discussed later in
this chapter, this distribution process depends on a different body of premium and
loss data. The industry groups differentials are derived from the WCSP data rather
than the financial call data relied on for the overall state premium level. The
distribution to industry groups might be considered to be the link between the overall
state requirements and those for the individual NCCI classes.
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OVERALL PREMIUM LEVEL CHANGE
BY

INDUSTRY GROUP

Overall Premium
Level Change

(Figure I)

Industry Group
Differentials

(Exhibit I-J)

Offset for New
Expense Program

(Exhibit I-K)
(Exhibit II-B)

Overall Rate Level
Change by Industry

Group

(Exhibit I-K)

Note:

Figure 2

Exhibit numbers refer to NCCI Exhibit I and II.
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A. Premium and Loss Data Used

Workers compensation premium levels are calculated using two major types of
premium and loss data. Financial call data is reported on a summary basis and is used
to develop statewide premium levels. WCSP data provides detailed experience by
employer, by class and by type of injury and is used for industry group and
classification ratemaking.

1. Financial Call Data

The premium and loss data used to determine overall statewide premium level
indications are compiled from NCCI’s Financial Calls for data. All insurers in states
where NCCI is the statistical agent are required to file policy year data reports by
March 15 and accident year data reports by April 1 of each year. Reports are
required which show experience on a policy year basis and separate reports show
experience on a calendar-accident year basis. These reports include statewide
premiums and losses for each policy year and accident year evaluated as of the end of
the calendar year. These reports are referred to as financial data since they are
reconciled to the financial statements which the companies prepare.

A small number of insurers may have their data excluded from statewide totals if their
data is not provided on time or is thought to contain errors. NCCI will exclude
individual company data only if they believe its exclusion would have no significant
effect on the proposed rates. On average, less than 5% of premium and losses will be
omitted. For example, a list of companies excluded and their respective shares of
premium volume are contained in Appendix A-VI of the sample rate filing. For the
Illinois sample state filing, 1.9% was omitted for the 1988 policy year and 0.6% for the
1989 calendar-accident year.
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The data collected in these calls is:

Standard Earned Premium2
Net Earned Premium
Paid Losses3

Outstanding Losses Excluding IBNR3
IBNR Losses3
Incurred Losses Including IBNR3
Incurred Indemnity Claim Count
Case Outstanding Losses4
Bulk Outstanding Losses4

~Bulk’ outstanding losses as defined by NCCI are ’reserves for general case reserve
inadequacy, supplemental case reserves, cases that may reopen, or other [non-IBNR]
reserves which are not associated with specific claims.’ ’Outstanding losses’ include
bulk reserves for some companies, while other companies include bulk reserves in
IBNR.

The loss data is reported separately for medical and indemnity claims. The type of
data contained on financial data reports permits the actuaries at NCCI to track the
changes of indemnity and medical losses over time and to base projections on the
data they expect will most likely estimate the emergence of ultimate losses.

Historically, the summary loss data collected by NCCI on both a policy year and a
calendar-accident year basis contained results reported by year through eight years of
development with a summary category for all prior years. The reporting forms began
requiring one additional year of separate reporting per year beginning with the
December 31, 1987 evaluation. The expansion in the number of years reported is
scheduled to extend unUI fifteen evaluations will be available for the oldest year.

2 Standard Earned Premium is required to be presented at two rate levels: the
NCCI Designated StaUstical Reporting Level and the Company Level.
Medical, Indemnity and Total.
These items are required of companies that include Bulk Outstanding Losses in
the ’Outstanding Excluding
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a.    Policy Year Data

Policy year data classifies experience based on the year in which the policy
was written. Policy year 1988, for example would include the experience of
all policies effective between January 1, 1988 and December 31, 1988. Policy
year data takes twenty four months to become complete, since the last policy
could be written twelve months after the beginning of the policy year and will
expire 24 months after the beginning of the policy year. The last accident may
occur twenty-four months after the beginning of the policy year. For policy
year 1988, the last policy could have been effective December 31, 1988 and
that policy could cover a loss occurring on December 31, 1989. For the report
made at the end of 1989, policy year 1989 is referred to as an incomplete
policy year. This incomplete policy year is not used in workers compensation
ratemaking. However, it is needed for balancing policy year totals to other
financial reports.

In the Illinois sample filing, the 1988 policy year data at the first report reflects
data for policies written between January 1, 1988 and December 31, 1988
evaluated as of December 31, 1989. This experience would have been
reported to NCCl in March of 1990 by each individual insurer and aggregated
by NCCI for all insurers.

The policy year used in a rate filing may be two or three years prior to the
proposed effective date of the filing. For filings with effective dates early in the
year, such as the sample filing with a January 1, 1991 effective date, the latest
available policy year would be three calendar years prior to the effective date;
i.e., policy year 1988.

b. Calendar-Accident Year Data

Calendar-accident year data assigns premiums to the calendar year in which
they are reported as earned. Losses are assigned to the year in which the
accident occurs. The first report on an accident year basis is available to NCCI
fifteen months after the start of the period and includes losses evaluated as of
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twelve months. Consequently the calendar-accident year used in rate filings is
only one to two years before the proposed effective year depending on the
proposed effective date of the filing. The Illinois sample filing uses calendar-
accident year 1989 data valued as of December 31, 1989.

Calendar-accident year data was introduced into the ratemaking procedures in
1984 to increase the responsiveness to current conditions.5 The average loss
date in the 1989 calendar-accident data is July 1, 1989. The comparable
average loss date in the 1988 policy year data is January 1, 1989. The
experience contained in calendar-accident year data used in this filing is on
average six months more recent than the policy year experience.

B. Cost Ratio Based on Policy Year Experience

The first step in calculating the overall rate level change indication is to estimate the
expected cost ratio derived from the policy year experience. This calculation is
summarized in Exhibit I-A in the sample filing. The details supporting the calculations
are contained primarily in Appendix A.

Figure 3 displays the process that is used by NCCI for policy year experience; a
similar methodology is used with the calendar-accident year data.

5 Undated NCCI Memorandum on Accident Year Ratemaking.
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POLICY YEAR COST RATIO CALCULATION
Benefit Cost

Premiums Indemnity Medical Benefits
Lines (1) - (5) Lines (6) -(11 ) Lines (12) - (17)

Standard Earned
Premium at First
Report Line (I)

Indemnity Incl.
IBNR at First
Report Line (6)

Medical Incl.
IBNR at First
Report Line (12)

Developed to
Ultimate Level

Line (2)
[App. A-II]

Adjusted to
Current Premium
Level Line (3)

[App. A-I]

Adjusted Standard
Earned Premium

Line (5)

Developed to
Ultimate Level

Line (7)
[App. A-II]

Developed to
Ultimate Level

Line (13)
[App. A-II]

Adjusted to
Current Benefit
Level Line (8)

[App. A-I]

Adjusted to
Current Benefit
Level Line (14)

[App. A-I]

Factor for Loss
Adjustment

Expense Line (9)
[Ex. II]

I

IAdjusted Indemnity
Costs Line (11)

Loss
Expense

[Ex. II]IFactor for
Adjustment
Line (15)

Adjusted Medical
Costs Line (17)

IAdjusted Total Benefit Costs
Line (18) = (ii) + (17)

IPolicy Year Cost Ratio~l

--IAdjusted Benefit Costs
+ Adjusted Std.

Premium Line (19)

Figure 3
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To estimate the polio/year cost ratio, we proceed as outlined below:

I.    Premiums

Standard Earned Premiums at First Report compiled from the financial calls is the
starting point in the calculation of the Polio/Year Cost Ratio. Each company reports
premium at the Designated Statistical Reporting (DSR) level.

a. Polio/Year Premium Development Factors

Standard Earned Premiums at First Report are developed to an ultimate basis
using the premium development factor in line (2) Exhibit I-A. The premium
development factor is intended to reflect expected future changes in polio/
year premiums from the first report to the fifth report. The implicit
assumptions are that future premium growth from the first to fifth report will be
similar to older polio/years when they were at similar maturities and that
premiums will not change after the fifth report.

The calculations used to derive the premium development factor are described
in Appendix A-II of the sample filing.

Development factors are calculated by dividing reported premiums at the later
evaluation point by the premiums reported for the same companies twelve
months previously. Companies which had not reported valid data are
excluded from both totals used in any development factor calculation. This is
to ensure that a true indication based on matched companies is achieved.
Due to the adjustments required for matching companies, the development
factor exhibits are likely to contain two different totals for a particular policy
period at each evaluation point. One total will exclude the companies that do
not have valid data at that report and those that do not have valid data at the
prior evaluation. The other total excludes the companies without valid data at
that report and companies without valid data at the subsequent report.
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Age to age development factors to adjust from one evaluation point to the next
for each set of maturities are generally calculated using data for the three most
recent years at each maturity. Three years of data are used to calculate two
development factors for each maturity.

In the Illinois sample filing, Appendix A-II two first to second report
development factors are calculated. One divides the premiums for policy year
1986 at second report by the premiums for policy year 1986 at first report.
The second factor comes from dividing policy year 1987 premiums at second
report by policy year 1987 premiums at first report. The simple unweighted
average of these two factors is used to estimate the premium development
factor from first report to second report. The selection of an unweighted
average reflects an assumption that the most recent year’s development pattern
and the prior year’s pattern are equally predictive of future development for
policy year 1988 premiums.

Cumulative development factors are then derived by multiplying all of the
selected age to age development factors. That is, the first to fifth development
factor used in Exhibit I-A of the NCCI filing reflects the expected development
from first to second report, from second to third report, from third to fourth
report and from fourth to fifth repo~ These factors are obtained from Sections
A and B of Appendix A-II of the sample filing and are used on line (2) of
Exhibit I-A.

b. Factor to Adjust Premium to Current Level

The purpose of the current level factor used on line (3) of Exhibit I-A is to
adjust premiums to reflect rate level changes which have occurred since the
policies were written. During this process, NCCI also removes premium due to
expense constants and the impact of the trend factor contained in the current
rates.

The calculation of the policy year on level factors in the sample filing is
presented on the first page of Appendix A-I. The Illinois sample filing contains
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calculations related to rate level changes for assigned risks (Section A), and the
voluntary market (Section B), which are then combined in Section (2 of
Appendix A-I. Our discussion will focus on the general approach to
calculating factors to adjust premiums to current levels. The concept is the
same, however, whether talking about the voluntary or assigned risk premiums.

First, an index is set up for each period in which there have been different rate
levels. The earliest period is set as the base with an index of 1.0. Each
succeeding change is measured relative to the level that previously existed and
a cumulative index is created. Next, the proportion of the year’s earned
premium written at each rate level is determined. Then an average is
calculated by multiplying each relevant index by its proportionate weight.
Finally, the cumulative index at the most recent rate level change is divided by
the weighted average index to produce the adjustment factor to apply to
developed reported premium.

To estimate the weights at which past premiums were earned, an assumed distribution
of premium by month is used. This distribution is based on NCCI studies of premiums
by anniversary date. The use of the same distribution in most states reflects the
observation that the distribution of policy effective dates does not usually vary
significantly by state.

If rate level changes apply to new and renewal policies, all premiums assumed to be
written before the proposed effective date are modified. In certain cases benefit level
changes are applicable to all outstanding policies. In this case all premiums earned
after the effective date are assumed to be at the revised rate level.

NCCI makes an estimate of the amount of premium collected from the expense
constant. In most states this is a relatively small amount. For the sample filing it
amounts to 0.9% of standard premium. (See Column 6 of Section A of Appendix A-I).

Each fall, NCCI produces its proposed expense provisions for the coming year’s rate
filings. NCCI uses the latest available policy counts and reported standard earned
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premiums to estimate the percentage of future premiums to be received from the
expense constant. See our report, Section II-B, Subsection 2, for more details.

The expense offset of .991 used in the current level factor calculations in Appendix
A-I in the lllinois sample filing reflects the expected impacted of a $60 expense
constant. The calculation utilizes data from the 1982 expense study by size of loss
which includes 2,040,675 policies with $11,191,930,042 of premium. An inflationary
adjustment is required since fiat charges per policy do not increase with inflation but
overall premiums do. The inflation factor underlying this calculation, which is based
on differences between 1982 average wage levels and 1988 average wage levels, is
1.264. The calculation is documented below.

[.991 = 1 - (60 X 2,040,675 / 11,191,930,042 (1.264))]

The premium adjustment factor is also modified by dividing it by the trend factor in
the current rates. This is different than the treatment provided trend in many other
ratemaking systems. (These differences will be discussed further, below). In the
Illinois sample filing the adjustment for trend is introduced in line (9) of Section C of
Appendix A-I.

The factor to adjust premium to current level used in line (3) of Exhibit I-A is actually
the combined effect of these factors: past premium level changes, the removal of the
expense constant premium and the exclusion of the trend factor in the current rates.

In more commonly used ratemaking systems, the adjusted and developed losses
would be mulUplied by a trend factor to represent the cost level expected to exist
while the new rates are in effect. These projected losses would then be divided by
the full premium expected to be earned at current rates.

NCCI has chosen not to directly multiply the adjusted and developed losses by the
trend factor and instead removes the provision for trend from the current rate.
Algebraically, the result is the same.
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Standard Non-NCCI Method NCCI Method

Trended Loss Ratio Losses x Trend Factor
Premiums

= Losses
(Premiums + Trend Factor)

As a later step in the ratemaking process, NCCI will introduce an adjustment to reflect
the effect of a change in trend. Since the current rates reflect the provision for trend
included in the previous filing and the NCCl ratemaking methodology has adjusted for
this trend, it will only be necessan/to incorporate a change in trend.

Benefit Costs (Losses)

As with premiums, policy year losses at first report are the starting point in the
development of the cost raUos on Exhibit I-A. Indemnity losses (line (6)) are
developed separately from medical losses (line (12)) and then the developed losses
added together (line (18)). The methodology to develop losses to their ultimate values
is comparable to the process used to esUmate ulUmate standard premiums.

a. Policy Year Loss Development Factors

When a rate filing is prepared, the NCCI actuaries consider which of five types
of loss data to use as a basis for their ultimate loss projections. Projections
based on any of the following types of data are considered part of the standard
methodology by NCCI:

Incurred losses including IBNR
Incurred losses excluding I B N R
Incurred losses excluding all bulk reserves
Paid losses to the fourth report with incurred losses including IBNR

thereafter
Paid losses to the eighth report with incurred losses including IBNR

thereafter.
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An assumption in the use of loss development factors is that historical patterns
are predictive of future development. Therefore, data which exhibits
consistent and stable development patterns generally is preferable.

NCCI selects the data expected to best predict future claim costs. The
decision is based on a review of the projections produced by each type of
data. Patterns of changes in age to age development factors are also
considered. In addition, tests are performed by NCCI of historical accuracy of
the various methods by state.

NCCl also consider ratios which are useful for identifying situations where
changes in reserving adequacy might cause the use of incurred loss data to
produce distorted results. These ratios are designed to identify situations where
loss reserving levels are changing. NCCI reports that they also consider the
expected impact of benefit changes, legal decisions and economic conditions
on the validity of projections using each type of data. Ultimately, the NCCl
decision of which data to use is based on their judgment. The selection of the
type of data to use for medical and indemnity losses could differ within a filing.

The filing does not contain the documentation of the tests NCCI may have
made before selecting the data used for making ultimate loss estimates. If a
method other than incurred including IBNR is chosen, the filing discusses the
reasons for using the selected method. For further information on the uses of
loss development factors by NCCI, see the M&R Report on Section II-B, Part 1.

In the sample filing, NCCI selected incurred losses including IBNR. The
selected indemnity and medical first to ultimate factors are used on lines (7)
and (13) of Exhibit I-A and come from Section D of Appendix A-II. However
in the following two sections, we will briefly discuss the methodology used by
NCCI to calculate incurred and paid loss development factors.
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(1) Incurred Data

Age to age loss development factors through the eighth report are calculated
using methodologies similar to those described in the premium development
section. These calculations are documented in Appendix A-II, Section A and B
of the sample filing. The product of the seven age to age factors represents the
projected development from the first report used in the rate filing to the eighth
report.

(2) Tail Projection - Development Beyond the Eighth Report

In Appendix AolI, Section C of the sample filing, two sets of eighth to ultimate
factors are calculated. These factors are referred to as tail factors. The
selected factor used in the loss projections is the unweighted average of the
indicaUons from each set. NCCI has tested various periods to use in
determining eighth to ultimate factors.6 The use of an unweighted average
assumes the two most recent years are equally predictive of the future
development.

The derivation of the tail factor is a two step process:

First, convert projected losses at eighth report to an incurred (including IBNR)
basis. The general methodology uses a two year average of."

Incurred (Including IBNR) at eighth report
Reported at eighth report

Reported at eighth report reflects the loss type being developed, i.e., paid,
incurred excluding IBNR, etc. In the sample filing which uses incurred losses
including IBNR, this factor is not reported since its value would be 1.0.

Second, calculate the eighth to ultimate tail (incurred including IBNR) as
follows:

6 Minutes of Actuarial Committee Meeting of June 23, 1987.
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Calendar Year (Incurred) Loss Development for all
maturities beyond eighth report

Average of most recent three years’ incurred
losses at eighth report

The denominator (three year average) reflects a fairly recent modification to
the NCCI’s tail factor calculation. It is a reflection of the fact that the previous
approach, which used only the most recent year’s incurred losses at eighth
report, understates the tail when the loss base is growing over time as has been
the case in most states.

(3) Paid Loss Data

When the loss development factors are calculated using paid losses either four
or eight years of payment data may be used. NCCI decides whether paid
losses developed to four or eight years are expected to provide more
reasonable estimates. NCCI will use only four years of paid loss development
unless reserve level distortions after the fourth report are observed. This
reflects an NCCI assumption that projections based on incurred development
are generally more reliable than those based on paid development.

If four years of paid losses are used, the paid losses developed to a fourth
report are adjusted to an estimated incurred at the fourth report. This is done
by applying an assumed ratio of Incurred to Paid Losses at a fourth report. To
calculate this assumed ratio, data for the most recent two years which are
currently at a fourth report are used. The unweighted average is generally
used unless a different selection is recommended by NCCI. This incurred to
paid factor incorporates the expected reserves at the fourth report level and
assumes that the ratios for these two years are predictive of the ratio which will
occur in the future. Incurred loss development factors are then used to adjust
losses from the fourth report to the eighth report.
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If eight years of payment data are used, seven age to age paid development
factors are calculated. An incurred to paid factor is then calculated to adjust
paid losses at the eighth report to incurred losses at the eight report. This is
based upon the average ratio of paid plus IBNR at eighth report to losses paid
at eighth report. This ratio introduces a provision for the expected eighth
report reserves and assumes the ratios for the two most recent years are
equally valid for predicting these reserves. For this approach, the factor to
develop losses beyond the eighth report is identical to the tail factor used for
the incurred loss projection.

b.    Current Benefit Level Factors

Exhibit l-A, line (8) (indemnity) and line (14) (medical) show the factors to
adjust losses to current benefit levels. These factors are documented on
page 2 of Appendix A-I, Sections D and E of the sample rate filing. Separate
calculaUons are made for medical and indemnity losses since benefit level
changes generally have a different impact on these two components of benefit
costs. The process is similar in concept to that used for bringing premiums to
current level.

First, the calculation of the adjustment factors involves assigning the oldest
benefit level in effect a base value of 1.0 and introducing a factor which
measures the impact of each benefit change relative to what previously had
been in effect. Cumulative indices are calculated for all benefit levels by
multiplying all prior indices since the base period.

Next, the proportion of incurred losses which were incurred at each benefit
level is estimated. The distribution of losses by period reflects the assumed
policy anniversary distribution for policies written in each policy year. For any
one policy, losses are assumed to occur evenly over the year.

Finally, the cumulative index for the current benefit level is divided by the
weighted average index for benefits incurred during the policy period to
produce the required adjustment factor. The purpose of this adjustment factor
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is to bring the past losses to the cost level expected based on the benefit level
contemplated by the current rates.

c. Claim Adjustment Expense Provision

On Exhibit I-A, lines (9) and (15), a provision is introduced to include claim
adjustment expenses as a percentage of losses. The standard NCCI procedure
is to apply the claim adjustment expense factor underlying current rates here
and then in Exhibit I-F, (change in expenses) to include the change in the loss
adjustment expense factor along with the change in other expenses. However,
in the sample filing the current loss adjustment expense factor of 1.1 2 is the
same as the proposed factor. The determination of the loss adjustment
expense provision is presented in Exhibit II-C of the filing. The proposed
factor of 1.12 is the average of three years of incurred loss and loss adjustment
expense ratios. Provisions for claim adjustment expenses are currently based
on countn/wide data. Both stock and mutual company experience is utilized
in the calculations. In recent years, NCCI has also used the results of a special
call to obtain loss adjustment expenses and losses paid on a direct basis by
accident year. This is to avoid the problem that can occur in using net of
reinsurance data where the effect of reinsurance can be different for losses and
loss adjustment expense.

The use of a multiplicative factor applied to losses assumes that claim
adjustment expenses will change proportionally as loss levels change.

3.    Policy Year Cost Ratio

Adjusted policy year premiums (Exhibit I-A line (5)) are calculated by multiplying
reported premiums by premium development factors and current level factors. These
premiums represent the expected ultimate premium if policies had been written at
current rate levels excluding the trend provision and the effect of the expense
constants.
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The adjusted indemnity benefit cost (line (11)) is calculated by multiplying the policy
year reported indemnity cost by the indemnity development factor, the indemnity
current benefit level factor and the claim adjustment expense factor. These benefit
costs are the projected ultimate indemnity amounts for all losses under the current
benefit provisions and with the current claim adjustment provision included.

Similarly, the adjusted medical benefit cost (line (17)) is calculated by multiplying the
reported policy year medical amount by the medical development factor, the medical
current benefit level factor and the current claim adjustment expense ratio. The
adjusted total benefit cost (line 18) is the sum of the adjusted indemnity and medical
costs.

The Policy Year Cost Ratio (line (19)) is calculated by dividing adjusted total benefit
costs (line (18)) by adjusted policy year standard premiums (line (.5)). This ratio
reflects the proportion of standard premiums at the current premium level, excluding
trend and expense constant premiums, which would be available to cover projected
losses and claim adjustment expense at the current benefit levels.

C. Cost Ratio Based on Calendar-Accident Year Experience

The methodology used to calculate cost ratios based on calendar-accident year
experience shown in Exhibit I-B is very similar to the methodology used for policy
year experience. This report will not repeat the explanation of the factors common to
both.

1.    Premium

NCCI assumes that calendar-accident year standard earned premiums require no
development adjustment. Calendar year 1989 will reflect premiums from 1988 and
1989 policies as well as possible adjustments on 1987 and prior policies. NCCI
assumes the calendar year premium will produce a reasonably accurate match with
the accident year exposures. The validity of the assumption that calendar-accident
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year premium does not need to be developed will be commented on more fully in
Section II-B, Part 1 of M&R’s report to the NAIC.

Line (2) of Exhibit I-B shows the factor to adjust calendar-accident year premiums to
current levels. This factor is calculated in Section A, B and C of Appendix A-Ill in the
sample filing. The methodology and underlying actuarial assumpUons are analogous
to the policy year calculaUons.

2.    Benefit Cost (Losses)

Accident year development factors are calculated in Appendix A-IV of the sample rate
filing. The first to ultimate development factors for accident year losses for indemnity
and medical are derived in Section D of Appendix A-IV and are used on lines (5) and
(11) of Exhibit I-B.

The calculations and underlying actuarial assumptions are comparable to those used
for policy year data. For the Illinois sample filing, both sets of calculations use
incurred loss including IBNR data. In some NCCI rate filings, the data which is
selected as most appropriate for policy year data may not be selected for accident
year data.

Appendix A-Ill, Sections D and E shows the calculation of factors to bring indemnity
and medical accident year losses to the present benefit level. These factors are used
on lines (6) and (12) of Exhibit I-B. Again, the methodology is comparable to that
used in adjusting the policy year benefit data.

3. Calendar-Accident Year Cost Ratio

The calendar-accident cost ratio is calculated in Exhibit I-B on line (17) by dividing the
sum of accident year adjusted indemnity and medical losses (line (16)) by the calendar
year’s adjusted standard earned premium (line (3)). This cost ratio represents the
proportion of calendar year 1989 premium at the current premium level, excluding
trend and expense constant premiums, which would be available to cover projected
accident-year 1989 claim costs, assuming the current benefit levels.
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D. Average Cost Ratio and Indicated Change Based on Experience

1. Average Cost Ratio

Exhibit I-C calculates the average of the policy year and calendar-accident year cost
ratios. The average cost ratio gives equal weight to the cost ratio based on policy year
experience and the cost ratio based on calendar-accident year experience.

The use of one policy year and oneaccident-year of experience reflects an NCCI
assumption that the most recent year is a better predictor than an average of a
number of years and, furthermore, that policy year experience and accident-year
experience are equally good predictors.

2. Target Cost Ratio

The current target cost ratio represents the proportion of premium expected to remain
after the provision for expenses other than claim adjustment expenses and the
provision for profit and contingencies have been removed. An average cost ratio
exactly equal to the target cost ratio would indicate that the current premium
excluding trend provisions was exactly at a level to cover projected losses, claim
adjustment expenses, general expenses and profits. The derivation of the target cost
ratio is documented in Exhibit II-A.

The expense provisions (Exhibit II-B) underlying the target cost ratios are selected to
be indicative of the expense requirements for the first $5,000 of standard premium
excluding estimated premiums from the application of expense constants.

The target cost ratio considers provisions for production costs, general expenses, taxes,
licenses and fees other than federal income taxes and profit and contingencies. These
provisions are obtained from Exhibit II of the prior rate filing. Proposed adjustments in
any of these provisions filing are introduced in later sections of the rate level
calculation.
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3.    Indicated Change Based On Experience

The indicated change based on experience is calculated in Exhibit I-D by dividing the
average cost ratio by the current target cost ratio contemplated by the current rates.

E. Impact of Changes in Trend

NCCI’s indicated change based on experience is calculated using untrended losses
and assuming the trend factor in current rates will continue at its current level. A
trend factor of 1.122 is contained in the current rates for the Illinois sample filing.
When NCCI updates the trend indication from this year’s rate revision, only the
change in the indicated trend factor needs to be introduced.

The calculation of indicated rate levels should include an adjustment of indemnity and
medical losses to reflect expected changes in the trend factor. This is shown in
Exhibit I-E. Trend factors reflect estimated changes in benefit cost levels between the
experience period and the period the proposed rates are expected to be in effect. In
workers compensation, since the exposure is based on payroll, trends actually reflect
the expected increase of medical and indemnity losses relative to the expected payroll
growth.

The calculation of the policy year trend factor is documented in Appendix A-V of the
sample rate filing. The trending procedures of NCCI are documented in a
memorandum on trend procedures.7

1. Data Utilized in Trend Calculations

The calculation of the trend factors generally utilizes five years of policy year data
from the financial calls. The most recent year corresponds to the year used to
calculate the indicated change based on experience. The selection of a five year
period assumes that this period will be predictive and medical trends have been used

7 NCCI Memorandum on New Trend Procedures
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since 1983 to respond to the differing influence of outside factors on medical and
indemnity losses. The calculation considers countrywide experience as well as
individual state data.

2. Trend Data Adjustments

Premiums for each policy year are developed to current levels using the same
procedures which were discussed in the policy year premium section of this chapter.
The on-level premium for the most recent year is identical to the value used in the
calculation of the policy year cost ratio. The derivation of the factors for the other
years is not contained in the current rate filing but is available from NCCI if requested.

For indemnity losses, reported amounts are developed to ultimate levels and adjusted
to current benefit levels. The development factors used in this calculation are
calculated in Appendix A-II of the sample filing.

Indemnity and medical losses are adjusted to current benefit levels using factors which
reflect changes since the earliest year in the five year policy period. It is essential to
have all losses on the same benefit level so that benefit changes do not distort the
measurement of any trend. The methodology and assumptions of these calculations
are identical to those discussed above in the current benefit level factors section.
Only the factors applied to the most recent policy period are documented in the
sample filing. Again, NCCI can provide the complete documentation if requested.

For indemnity and medical losses, the values for the most recent year used in trend
calculations do not agree with the value contained in the average cost ratio projection
since the provision for claim adjustment expenses is not included in the trend
calculation.

In addition to state data, the selected trend factor may rely, in part, on countrywide
trend indications. The weighting of state and countrywide trend indications assumes
that in states where trends are not considered fully credible countrywide data is a
good indicator of the expected trend in the state.
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Two trends are calculated from countrywide medical data. One trend is based on
experience from states that have either no medical fee schedule or a medical fee
schedule which NCCI considers ineffective. The second countrywide medical trend is
based on data from states that NCCI considers to have effective medical fee
schedules. The use of separate trends reflects the expectation that medical costs may
show different trend patterns if an effective medical fee schedule is in use.

3. Calculation of Trend Factors

Loss ratios at current rate and benefit levels for each of the five most recent policy
years are calculated by dividing adjusted indemnity or medical losses by adjusted
premiums. This is documented in Sections D and E of Appendix A-V. The use of loss
ratios for trend indications measures the difference between claim cost growth and
payroll growth.

Linear least squares regression techniques are used to fit a line through the adjusted
loss ratios for the five policy years. A linear least squares regression fits a line which
minimizes the sum of the square distances between the actual adjusted loss ratios and
the loss ratios on the fitted line. This fitted line is used to project costs to the midpoint
of the period that the rates are assumed to be effective. Generally, each set of
proposed rates is assumed to be effective for one year.

Trends projected using linear regression assume that loss ratios are changing by a
uniform amount each year.

4. Credibility of Trend Indications

The credibility which is assigned to trend indications based on state data depends on
how closely the data fits the straight line projection fitted by the linear regression.
More credibility is assigned when the actual data is close to the projected trend line.
The assignment of partial credibilities is based on standards selected by the Actuarial
Committee of NCCI and is designed to give full credibility if there is a 90% chance
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that loss ratios will be within 5% of the fitted loss ratios at the midpoint of the
experience period.

A detailed discussion of the methodologies and concepts underlying the
determination of trend factors and credibility for trend calculations is included in
Section II-B, Part 4 of our report to the NAIC on NCCI ratemaking.

5. Change in Trend

The indicated overall trend factor is derived by weighting the medical and indemnity
trends by the respective policy year medical and indemnity losses used in the filing.
This overall factor is divided by the trend factor underlying the current rates to
produce the change in trend factor introduced in Exhibit I-E of the rate filing.

As explained above, the projected cost ratios have had the provision for trend
included in existing rates removed. That is, the projected premiums are not at the
level traditionally used for ’premiums at current rates’ in other lines of insurance.
Rather, they are the premiums that would be collected if the current rates were
charged but without the provision for trend contained in the current rates.

In the sample filing, the indicated trend from the midpoint of the experience period to
the midpoint of the policy effective period is 1.128. The trend factor in the prior filing
was 1.122. The effect of the change in trend is 1.005, or an increase of 0.5%. which
is calculated by dividing the new trend factor by the old trend factor.

F. Effect of Changes in Expenses

The NCCI method of presenting rate level changes isolates the effects of each change
in expense provisions. In the sample filing, changes in general expenses are
introduced in Exhibit I-F. Provisions for changes in taxes are introduced in Exhibit I-H.
Finally, the proposed change in the expense constant is introduced in Exhibit I-K. The
change in expense constant is intended to have an effect on the changes in the
proposed manual rates but not the proposed premium level.
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The sample filing does not have any changes in production expenses, claim
adjustment expenses, assessments or the provisions for profits and contingencies. If
there had been any, changes in production expenses or claim adjustment expenses
would have been included in Exhibit I-F. Changes in assessments would have been
introduced in Exhibit I-I.

1.    Illustrative Example of Expense Changes

The discussion of the expense changes in the Illinois sample filing shown below does
not follow the NCCI presentation in Exhibit II-B. Rather it is designed to clarify the
links between the three expense changes in the sample filing.

The sample filing is really changing three components for expenses:

a.    A reduction in the general expense provisions in the current rates from
6.7% to 6.6% assuming no change in the expense constant of $60. (See
columns A and B of Exhibit II-B and line 9 of that Exhibit.)

b.    A change in the provision for taxes that NCCI believes is necessitated
by assessments for the Illinois Guaranty Fund. (See line 3, column C of Exhibit
II-B of the sample filing).

c.    A change in the expense program triggered by changing the expense
constant from $60 to $75 per policy. Since more premiums will be collected
by levying the higher expense constant, a smaller percentage loading is
required for general expenses. Specifically, coincident with the increase in the
expense constant from $60 to $75 policy, the general expense premium can
be reduced from 6.60% to 6.40% per premium.

2.    Data Utilized in the Analysis

NCCI reviews expense provisions annually. The review process has the NCCI staff
compiling the data and making recommendations to the Actuarial Committee. This
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Committee then discusses and votes on what to include as expense and profit
provisions in the coming year’s filings. Countrywide data compiled from the
Insurance Expense Exhibits is used in this review in most states. The Insurance
Expense Exhibit data is adjusted for expense constant revenue, premium discounts,
schedule rating, and carrier deviation. A further adjustment is made to remove the
effect of servicing carrier allowances in order to put expenses on a direct basis with
respect to pool reinsurance.

NCCI assumes that countq~wide data is more appropriate than state data because the
allocation of expenses by state is not practical due to the relatively large proportion of
the total premium for interstate policies. In a few states, including Illinois, state data is
used at the regulators’ request.

Separate tabulations are made of expense data for participating stock companies, non-
participating stock companies, mutual companies and reciprocal insurers. The
expense provisions used in NCCI rate level calculations are those estimated to be
appropriate for stock companies. NCCI indicates that stock companies generally write
the smaller policies and historically their experience has been the basis for
determining the expense provisions in the rate structure.

3.    Provision for Production Expense

The provision for production expenses including commissions, other acquisition, field
supervision and collection expense is not calculated directly from actual production
expenses being incurred by insurers but is included as a budgetary provision. This
provision, which is generally 15% of the first five thousand dollars of standard
premium, has existed for many years. NCCI indicates that the combined production
expense experience of a group of carriers would not be meaningful since commission
levels are based on competitive factors and the result of a wide variety of individually
negotiated contracts. NCCI does, however, believe that stock company data supports
the reasonableness of the current provision for production expenses.
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4. Provision for General Expenses

About 60% of the income generated by the expense constant is designated to be used
to pay general expenses. This reduces the otherwise required general expense
provision which must be collected as a percentage of premium.

In the filing, a reduction in the general expense provision in the current rates from
6.70% to 6.60% is being proposed while maintaining the present expense constant of
$60. This change has the -0.1% effect on premium level derived on line (9) of Exhibit
II-B. This expense adjustment, which is carried over to Exhibit I-F of the sample filing,
does not include the additional reduction of the general expense provision from
6.60% to 6.40% of standard premium which could result from the increase in the
expense constant from $60 to $75. The documentation showing how the general
expense provision could be reduced by increasing the expense constant to $75 is
contained in Exhibit II-D. The effect of this change on rate level is introduced in
Section I-K of the sample filing.

5.    Provisions for Profit and Contingencies

A provision for profit and contingencies is included in the target expense level used to
calculate rate level change indications. Historically, the provision for profit and
contingencies used in calculating workers’ compensation rates has been 2.5%. The
objective of NCCI in filing this provision is to produce an underwriting profit of 2.5%
of premium before federal income taxes. This provision is not derived in the rate
filing but NCCI routinely supplies documentation to support the 2.5% provision.

The issue of what constitutes a reasonable provision for profit and contingencies has
been a subject that has been receiving increased scrutiny over the past several years.
Any discussion of profit and contingency provisions is outside the scope of this review.
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G. Adjustments for Changes in Benefits

Up to this point in the sample filing, NCCI has estimated future benefit costs based on
the level of benefits that became effective on July 15, 1989. It is common for NCCI to
encounter situations where because of the logistics of preparing a rate filing, revisions
in statutory benefits become effective subsequent to initiating the work on a filing. In
these cases, NCCI will perform its analysis based on the statutory benefits in effect
prior to the revision. Subsequent benefit revisions will have their impact reflected
separately from the experience review. As will be seen later, these revisions are also
incorporated in a final step prior to computing proposed rates. Three sets of benefit
changes became effective in 1990 that are not yet reflected in the January 1, 1991
rate level indication. These three benefit changes and their estimated impact on
benefit costs are:

January 15, 1990
July 1, 1990
July 15, 1990

+0.03%
+0.40%
+0.03%

The changes are the result of increases in the minimum and maximum weekly
benefits. These minimums and maximums are tied to semi-annual changes in the
state’s average weekly wages as posted and published by the Illinois Industrial
Commission. The combined effect of these three changes is estimated by NCCI to be
an increase of 0.4%. This is the effect incorporated in Exhibit I-G of the Illinois
sample filing.

NCCI provides documentation of its estimate of these changes in three separate
’Illinois Law Memos’; Appendices C-I, C-II, and C-Ill, respectively of the filing.
Because of their similarities, we have only included Appendix C-1 in the sample filing
included as part of this report. The documentation of the effect of the
January 15, 1990 benefit revision by type of injury is shown in Exhibit II-A of the
NCCI’s Appendix C-1.

A discussion of the technical concepts underlying the evaluation of changes in claim
costs due to benefit revisions is beyond the scope of this part of our report. These
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aspects of benefit level evaluation as well as a discussion of other types of benefit
evaluations are covered in Section II-B, Part 5 of M&R’s overall report on the
examination of NCCI ratemaking.

H. Changes in Taxes and Assessments

Tax and Assessment changes are introduced in Exhibit I-H and Exhibit I-I of the NCCI
ratemaking calculations. These adjustments are developed in Exhibit II of the filing.

1.    Effect of Change in Taxes

The NCCI rate level filing incorporates a provision for changes in premium taxes,
licenses, and fees. The provisions for these three components in the current rates and
underlying the proposed rates are presented in Exhibit II-A of the sample filing.

The provision for premium taxes is generally based on the statutory rate for foreign
insurance companies. Other tax considerations such as those imposed by retaliatory
tax provisions are not reflected. No recognition is made to reflect if domestic
¯ insurance companies have premium tax exemptions.

Miscellaneous taxes are assumed to be 0.8% of premiums. This provision for
miscellaneous taxes is adjusted periodically based on a review of experience reported
in the Insurance Expense Exhibits. No change in miscellaneous taxes is proposed in
the sample filing.

NCCI generally introduces guaranty fund fees, or indeed any assessment calculated as
a percent of premium, as a tax. The sample filing includes a change in insurance
guaranty fund taxes. The provision underlying current rates of .15% is shown on line
3(b) of Exhibit II-A. The .52% provision underlying proposed rates is also presented
on line 3(b). The effect of this change is calculated on line (12) of Exhibit II-B and
then carried over to be displayed on line (2) of Exhibit I-H.
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Premium-based assessment provisions are generally calculated from the most recent
actual assessment levied by the governing body controlling the funds. When the
guaranty fund assessment can be credited against the premium taxes incurred, no
provision for such assessment is made in the rate level calculation.

2.    Effect of Changes in Assessments

Assessments payable as a percent of indemnity payments or total paid or incurred
losses are introduced through the benefit adjustment factors. The provisions for
assessments on losses are presented on line (8) of Exhibit II-A. In the sample filing the
Second Injury and Compensation Rate Adjustment Funds are .125% and .50% of
losses respectively. Since no change was introduced, the values in all columns of
line (8) are identical and no provisions for changes in assessments are applied in
Exhibit Iol.

Many jurisdictions have assessments on individual injury types such as fatal claims.
Such assessments are included in reported losses.

I. Distribution of Premium Change to Industry Groups

In most states there are three industry groups. Each class is assigned to either the
manufacturing, contracting or all other industry group. The use of these categories
assumes that the factors affecting premiums and benefit costs may be operating
differently between these three industry groups.

The distribution of the overall premium level change to industry groups is shown in
Exhibit I-J of the sample filing. This distribution is done through industry group
differentials that are calculated in Appendix A-VII in the NCCI sample filing.

Because the industry group differentials rely on WCSP data, a considerable number of
adjustments must be made to that data to be consistent with the financial call data
used to determine overall premium levels. Consequently, we will explain these
adjustments in a subsequent section of this chapter discussing classification rates.

Page 54 December 6, 1991 NCCI Examination - Volume II - Section IIA

MILLIMAN & ROBERTSON, INC.



NCCI RATEMAKING PROCEDURES
CHAPTER 2 - STANDARD
METHODOLOGY

J. Effect of New Expense Program

The final adjustment is in Exhibit I-K of the rate filing; that is the introduction of the
factor to reflect the new expense program. This factor is calculated in Exhibit II-B of
the filing and reflects the effect of increasing the expense constant. This adjustment is
applied uniformly to the indicated premium level changes by industn/group to
produce the indicated rate level change by industry group.

The effect on premium level for the new expense program is calculated by comparing
columns C and D in Exhibit II-B in the sample filing. The general expense provision is
reduced to adjust for the additional income from the increased expense constant. In
the sample filing the increase in the expense constant from $60 to $75 reduces the
general expense provision from 6.6% to 6.4%. This, in turn, permits a 0.3% reduction
in overall manual rate level without affecting the overall premium level.

Additional information on issues relating to the expense program is contained in
Section II-B, Part 2 of the M&R report on NCCI ratemaking.
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III. CLASSIFICATION RATEMAKING FOR INDUSTRIAL CLASSES

As we have seen, the NCCl’s standard methodology bases the overall proposed
statewide premium level change on its analyses of financial call data for premium, and
losses. Premiums and losses are state specific while expenses more frequently are
analyzed on a countrywide basis.

The key to understanding the NCCI’s methodology at the classification level is keeping
in mind two factors:

the data utilized for industry group and class ratemaking differs from the data
used to calculate the overall premium level change; and

t
the class and industry group ratemaking emphasizes distributing the overall
statewide change rather than developing rates directly from the class data.

In the Illinois sample filing, the proposed overall premium level was derived from the
experience of policy year 1988 and calendar-accident year 1989 with both sets of
data being evaluated as of December 31, 1989.

The data used for industry group differentials and classification ratemaking comes
from the WCSP. This body of data differs from the financial call data in a number of
significant ways.

It is at a greater level of detail. It provides payroll, premium and loss data by
class for each insured employer; with the losses being reported by type of
injury;

It is older. The sample filing uses WCSP data for policies effective between
April 1, 1985 and March 31, 1988 with valuation dates being from October 1,
1988 through September 30, 1989; and
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The WCSP data is used not only for classification ratemaking but is the same
data base NCCI uses in deriving experience rating modifications for each
eligible insured.

For additional information on the differences and inter-relationship in the data
between the financial calls and WCSP, please see our report in Section I of this
examination.

It is clear though that the greater level of detail provided by WCSP and its more
extensive use for such things as experience rating suggests a longer and more complex
task to capture and to be able to use this data. Because of this, it is important to also
remember that the financial call and WCSP data may not be compiled for ratemaking
at the same time by NCCI.

As mentioned in the preceding section of this chapter, NCCI’s presentation calls for
calculating industry group differentials as one of the last steps in presenting the overall
statewide premium level change. This is only for presentation purposes.
Algebraically, it could just as easily be presented as the first step in developing the
classification rates without having an effect on the overall premium level proposed.

Stated another way, the calculation of industry group differentials may be viewed as
the process for bridging the indications from the financial call data and the indications
that would be developed solely from the WCSP data. Achieving the proposed
statewide premium level change is of primary importance in the NCCI’s methodology.

In the next section of this chapter, we will focus first on the methodology and
assumptions used by NCCI to develop the industry group differentials. We will then
proceed to discuss the development of the class rates.

One final note, we have previously mentioned that NCCI has supporting workpapers
for calculations not completely documented in the filing. Some of these workpapers
are critical to understanding how the WCSP data is used. Consequently, we have
created Appendix D to the sample filing. Appendix D incorporates some of the more
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important NCCl workpapers and will be referred to specifically in the discussion that
follows.

A. Industry Group Differentials

The industn/group differentials derived by NCCI in Appendix A-VII of the sample
filing depend upon comparing the level of expected, or permissible, losses in the
current premium structure with the indicated losses derived from the WCSP data.

1. Expected Losses

NCCI derives the expected losses by multiplying the premiums at current manual rates
shown in column (1) of Appendix A-VII by the raUo of earned to manual premiums
and target cost ratio.

The premiums at current manual rates are before the effect of the experience rating
plan. NCCI’s objective is to estimate the required change in standard premium levels;
that is manual premium after the effect of the experience rating plan. NCCI uses the
ratio of earned to manual premium to make this adjustment.

a.    Ratio of Earned to Manual

The calculation of these factors by industry group are shown in the supporting
NCCI workpapers. Appendix D-I shows the calculation for the sample filing.
The derived ratios from line 4 are:

Manufacturing 0.987
Contracting 0.989
All Other 0.993
Total 0.991
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The ratio is the three year average of the reported standard earned premium to
the premium at manual rates for each industry group. The premiums used in
the calculation are the actual reported amounts for manual and standard
earned premium from the WCSP system. In the WCSP, there is no adjustment
of the reported manual or standard earned premiums to reflect current rate
levels in the calculation of the ratio of earned to manual. In the sample filing,
a special loss ratio adjustment program applicable only to the Contracting
Group was in existence. A modification to the standard procedure is
incorporated for this special plan before developing the final earned to manual
ratio for the Contracting Group.

NCCI believes that the introduction of the earned to manual ratio is necessary
to reflect the off-balance that results from the application of the experience
rating plan. The ratio of ’earned to manual’ is usually less than 1.00 reflecting
the general tendency for the experience rating plan to provide more credits
than debits. In estimating overall premium level changes, NCCI begins with
policy year data from the financial calls that is already at the standard premium
level.

b. Target Cost Ratio

The percentage of the current level standard premiums available to pay loss
and loss adjustment expenses is 72.85%. This value is from the first column of
Exhibit II and reflects the expense level of the prior rate filing.

c. Expected Losses

As an example, the expected losses for the Manufacturing Group shown in
Appendix A-VII are calculated as follows:

Premiums at 9/1/90 level
Ratio of earned to manual
Target Cost Ratio
Expected Losses (1)x(2)x(3)

$1,461,651,768
0.987

72.85%
1,050,870,740
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This value is shown in column (2) of the second page of Appendix A-VII.

2. Indicated Losses

The NCCl procedure for developing the indicated losses in column (3) of Appendix A-
VII involves adjusting WCSP losses in four steps:

a. Adjust the losses to current benefit level,

b. Develop the losses to ultimate,

Adjust the losses to Level of 1987 policy year aggregate and calendar-
accident year 1988 exposure as of December 31, 1988.

d.    Wage Trend Differential Adjustment.

Each of these steps is described below.

a.    Adjust Losses to Current Benefit Level

The losses shown in Appendix A-VII have been brought to the same benefit
level, July 15, 1989, as that used in Exhibit I of the sample filing to estimate
overall premium levels. The process for calculating these on-level factors is the
same as that described earlier in this chapter. However, at the class and
industry group level, the process is applied by type of injury. This is because
the WCSP system provides loss data by type of injury (fatal, permanent total,
etc.). NCCI evaluates the impact of benefit changes by type of injury. The
factors used in Exhibit I for each benefit level change are only the weighted
average of the effects estimated by type of injury by NCCI. Since each class
may have a different distribution of losses by type of injury, NCCI’s
methodology for class and industry group ratemaking uses benefit level
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adjustments by type of injury for each class. The factors actually used in the
sample filing are shown on the first page for Appendix B-I, Section B.(a).

b.    Develop the Losses to Ultimate

As with the benefit level adjustmenl~, in concept, the methodology to develop
losses to ultimate is comparable to that explained in connection with overall
premium level determination. Again though, the development factors are
applied to the WCSP losses at a more refined level.

Separate loss development factors are calculated to be applied to the following
categories of WCSP losses by class.

INDEMNITY
SERIOUS NON-SERIOUS

MEDICAL
SERIOUS NON-SERIOUS

Under WCSP, serious losses are from fatal, permanent total and major
permanent partial injuries and non-serious losses are from minor permanent
partial, temporary total, and medical only. WCSP requires the losses by type
of injury be reported separately for indemnity and medical.

Development factors for first to fifth reports are derived directly from WCSP
data. In going from the fifth to ultimate, NCCI uses the average indemnity and
medical development factors that it derives for use in the overall rate level.

In going from the fifth report to ultimate, NCCl assumes that any development
of incurred losses occurs only on serious losses. If the total fifth to ultimate
indemnity loss development was 1.05 and serious losses made up 80% of the
indemnity losses in the WCSP data, then the fifth to ultimate factor of 1.063 for
serious indemnity losses would be calculated as follows:

80% of x + 20% of 1.00 = 1.05

x = 1.063
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A similar calculation is made for serious medical losses.

The development factors applied to each policy year of WCSP data are shown
in Appendix B-I, Section B.(b). However, someone tracing NCCI’s calculations
would find the need to incorporate another factor into the loss developments
in order to derive the factors shown in Section B.(b) of Appendix B-I. That is,
the factor described in the next sub-section of this report.

Adjust the losses to Level of 1987 policy year aggregate and calendar-
accident year 1988 exposure as of December 31, 1988.

The manual rates currently in effect, which are the basis for deriving the
expected losses by industry group, were the result of a prior experience
review. In the sample filing, that would have been the rates projected based
on experience from policy year 1987 and calendar-accident year 1988, both
valued at December 31, 1988.

The current rates, therefore, specifically include a provision for trend factors for
indemnity and medical losses as well as the effect of introducing calendar-
accident year data into the overall rate level. These factors are not yet
reflected in the WCSP data. To bring the WCSP data to the same level of costs
reflected in the current rates, NCCI returns to the last overall experience
review and takes the policy year adjusted cost ratio that it developed last year
and adjusts it to reflect any subsequent premium and benefit revisions. For
example, in the sample filing, using the prior experience review, and bringing it
to the same rate and benefit level used in this year’s overall premium
indication based on experience, NCCI workpapers show a policy year 1988
adjusted cost ratio of 0.7050.
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Policy Year Adjustment Factor

The January 1, 1990 rates also contemplated an overall trend factor of
1.122, comprised of 1.100 for indemnity and 1.169 for medical. These
were documented in Appendix A-V, Section F of the prior filing and, as
we shall see, in Appendix B-I, Section B, (e).

The WCSP adjusted cost ratio is calculated from the premium and loss
data shown in Appendix A-VII after adjusting for the ratio of earned to
manual.

(1) Loss Ratio from Appendix A-Vll
(3,265.6 + 5,746.8) .568

(2) Ratio of Earned to Manual .991
(See Section A.1 .a)

Loss Ratio on Standard Premium Basis
(1) + (2)

(3)
.5734

These three factors are then combined to develop the policy year
adjustment factor as follows:

(1) Policy Year 1988 Adjusted Cost RaUo .7050

(2) Current Overall Trend Factor 1.1220

(3) WC.SP Adjusted Cost RaUo 0.5734

(4) Adjustment Factor [(I) + (2)] + (3) 1.096

The policy year adjustment factor of 1.096 is then used to bring the
WCSP loss ratio to the same level as that contemplated by last year’s
financial call data. It is incorporated into NCCI’s methodology by
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applying it uniformly to all the loss development factors that would
otherwise be used to develop WCSP losses.

ii.    Calendar-Accident Year Adjustment Factor

In a similar fashion, the effect that calendar-accident year 1988 had on
premium levels from the last experience review must be included. The
overall premium level change is a 50-50 weighting of separate policy
year and calendar-accident year indications.

From the prior experience review, the average cost ratio adjusted to the
same rate and benefit level contemplated in this year’s analysis is
0.7185. The affect of incorporating the calendar-accident year into last
year’s review is 1.019 (.7185+.7050).

The 1.019 factor is presented in Appendix B-I Section B. Subsection (b).
NCCI does not also disclose the policy year aggregate adjustment factor
of 1.096. We believe they should.

d. Wage Trend Differential Adjustment

The goal of using industry group differentials is to adjust for differences in loss
ratios between the three industry groups. The statewide rate level change
indications assume the same rate of change of indemnity and medical costs
relative to wage costs for all segments of the business.

Specific adjustments have been introduced recently to adjust for differences in
average wage growth rates for the three industry groups. The development of
the current methodology is based on analysis and testing by the NCCI Actuarial
Committee during 1988 and 1989. Several memoranda document the
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discussions and testing which were performed before this change was
introduced.8

The Illinois sample filing does not include any documentation of the
calculation of industry group trends. Sample pages provided by NCCI which
support the trend factor adjustments are included in Appendix D-II, which is
bound with the sample rate filing. The average wage data and trend
indications are presented on Appendix D-II Page 1.

The calculation of the factor to adjust the industry group differential for
differences in wage growth involves trending average weekly wages for each
industry group. The average weekly wage values by industry group are
compiled by NCCI from state Bureau of Labor Statistics data by occupation.
The industry group trends are calculated to measure the difference between
the midpoint of the experience period and the midpoint of the most recent
year. Industry group wage trends are calculated by fitting a linear least squares
regression to five years of data on average weekly earnings by industry group.
The linear trend assumes that the dollar amount of change per year is uniform.
Industrywide wage trends are calculated by weighting the industry group
trends using the expected losses from Appendix A-VII as weights.

For each industry group, the wage trend differential is calculated by dividing
the average trend by the industry group bend. This calculation is shown on
page 2 of Appendix D-II. In the sample filing, the manufacturing and
contracting trends are slightly lower than the overall trend and the all other
trend is higher than the average.

An adjustment factor is then calculated for each industry group to modify
indicated losses to reflect the differences in wage trends. To calculate this
factor, indicated medical losses multiplied by the wage trend differential are
added to indicated indemnity losses. This wage trend differential increases the
medical losses used in the industry group differentials for groups with lower

8 Minutes to Actuarial Committee meetings dated December 1 and 2 1988,
February 6 and 7, 1989, and October 10, 1989.
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than average wage growth rates. The sum of modified medical losses and
unmodified indemnity losses is divided by unmodified medical and indemnity
losses to produce the adjustment factor. This method of calculating the
adjustment reflects the assumption that indemnity costs will follow wage costs,
but that medical costs are not directly related to wage costs.

Adjustment factors are then normalized to assure that the overall ratio is 1.000
so that the adjustment has no overall rate impact. These normalized
adjustment factors are multiplied by total indicated losses to produce adjusted
indicated losses by industry group.

3. Calculation of Industry Group Differentials

The industry group differentials are calculated by dividing the adjusted indicated
losses by expected losses. Generally, NCCI expects the industry group differentials to
be between .9 and 1.1. In the sample filing the ratios range from .98 to 1.01. Any
situation where industry group differentials fall outside the expected range is
examined by NCCI to determine whether there is a reason to permit such deviation.
If no reason is found for a change outside the range, indicated differentials are
adjusted to the upper or lower bound. When the industry group differential for one
group is limited, the other industry group differentials are adjusted in the opposite
direction to produce changes by industry group that balance to 1.0.

B. Derivation of Rates or Loss Costs by Class

Rates or loss costs by class are calculated by distributing the industry group rate level
change in a manner which reflects differences in experience by class within the
industry group. The revised class rates are based upon the recent experience in the
class, the indicated changes by industry group and the relative experience by class
based on national experience. The credibility or weight assigned to each indication
depends upon the expected losses of the class.
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Our discussion follows the order of presentation contained in Appendices B-I, B-II
and B-Ill of the sample filing which document the calculation of the final advisory
rates or loss costs. Calculations are illustrated using class 2014 which is the example
used in Appendix B-IV of the Illinois sample filing.

APPENDIX B-I, SECTION A: THE DATA

The primary data used to calculate class rates is the exposure and loss data reported
under the WCSP. NCCI prepares NC-235 reports which summarize WCSP
experience for each policy year used in the rate filing by class. These reports are the
underlying information used in the class ratemaking process. A sample of the NC-235
reports for class 2014 is presented in Appendix D-Ill. Both limited and unlimited
reports are produced if any claims are subject to the per claim limitation. NCCI
calculates pure premiums for each class from the NC-235 reports for the state.

For class ratemaking, individual large losses and total losses for accidents involving
multiple claimants are limited to reduce distortions in individual class rate indications.
For classification ratemaking, it is common actuarial practice to place claim limitations
on the losses used.

Individual losses are limited to five times the average serious case in the state. Claims
with multiple claimants are limited to twice the individual claim limitation. The
average serious claim for the state is calculated based on three years of experience
plus one year of three year fixed rate policy data. As will be seen later in this section,
the effect of the loss limitation by industry group is built into the final rates by a test
correction factor. This factor ensures that the overall premium level by industry group
and state is achieved.

APPENDIX B-I, SECTION B: ADJUSTMENTS TO DATA

1.    Benefit Level

Reported losses for each class are adjusted to the benefit level used in the current rate
filing for the experience portion of overall premium level. The factors to adjust losses
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to the July 15, 1989 benefit level are presented in Section B subsection (a) of
Appendix B-I of the sample filing.

Adjustments to reflect the costs of later benefit level changes that need to be
introduced are incorporated separately in the final rate calculations.

2. Loss Development

Adjustments are also made for projected development to reflect the ultimate expected
cost for data from each policy period. The factors are shown in Section B Subsection
(b) of Appendix B-I of the sample filing. The process for deriving these development
factors was described in the preceding section on industry group differentials.

In the Illinois sample filing, the development factors also include the policy year
adjustment factor of 1.096, which represents the difference between the financial data
policy year cost raUo in the prior filing and the cost raUo developed based on WCSP
data for this filing. The derivaUon of that factor was shown above when discussing the
industry group differentials.

3.    Combined Conversion Factors

Additional adjustments are included in Appendix B-I, Section B in lines (c) through (f)
leading to the composite factors shown on line (g). They are: the current assessments
that are calculated as a percent of losses; an adjustment for differences between the
policy year loss ratio used in last year’s experience review and the average of policy
year and accident year data (the calendar-accident year adjustment); the medical and
indemnity trends in current rates; and the provision for loss adjustment expenses.
The end result of applying all these adjustments to WCSP reported losses is to have
them at the same level as the experience indications developed from the financial call
data in Exhibit I of last year’s filing.
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APPENDIX B-I, SECTION C: FORMULA PURE PREMIUMS

As we shall see, there are five pure premiums calculated in Appendix B-II.

1. Indicated pure premiums

2. Underlying present rates

3. Present on rate level

4. Indicated by national relativities

5. Derived by Formula

Derived by formula pure premiums are the credibility weighted averages of three of
these pure premiums: the indicated; indicated by national relativities; and the
present on rate level.

Separate sections below address the calculation of each of the pure premiums and the
determination of credibility values used as weights. The derivation of formula pure
premiums are shown on the classification pure premium exhibits, also referred to as
A-sheets, which are included as Appendix B-II in the rate filing. We have provided
only the A-sheet page containing class code 2014 in the sample filing.

When proposed manual rates are calculated, additional adjustments are made to the
formula pure premiums to introduce the changes based on experience, trend,
expenses and the latest benefit levels from this year’s review.

1.    Indicated Pure Premiums

Indicated pure premiums are derived from the state experience for the class. They are
calculated from payrolls and adjusted and developed losses. The payrolls and
modified losses and loss adjustment expenses by component are shown at the top of
each A-sheet report in Appendix B-II. On the A-sheets, the indicated pure premium
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is shown on the total line. The A-sheet does not label this value as the indicated pure
premium.

Reported payrolls are summed without adjustment for any expected additional payroll
development. This assumes that there are no significant differences in premium
development by classification.

An explanation of the how the A-sheet values for class 2014 are developed from NC-
235 reports follows. The NC-235 reports for class 2014 are included as Appendix D-
III of the supplementary material. The A-sheet for class 2014 is in Appendix B-II of
the sample filing. A table of injury types follows to clarify the allocation of experience
to serious and non-serious categories and the references to experience by injury type
in the calculations:

Injury
Code In!ury Type Classification

11 Death Serious
12 Permanent Total Disability Serious
13 Major Permanent Partial Disability Serious
14 Minor Permanent Partial Disability Non-serious
1 S Temporary Total Disability Non-serious
16 Medical Only Non-serious
17 Contract Medical Non-serious

For the WCSP policy year beginning April 1987, the payroll on the class 2014 A-sheet
equals the NC-235 value of $46,896,281.

The number of serious indemnity claims is 8 for major permanent partial claims, since
no other serious claims were reported. The count of 76 for non-serious indemnity is
the sum of the 26 minor permanent partial claims and the 50 temporary total claims.
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The serious indemnity amount of $826,023 is the reported limited serious permanent
partial value of $362,768 times the major permanent partial combined conversion
factor of 2.277 from Appendix B-I Section B, Subsection (2). For non-serious
indemnity, the $421,640 value is the minor permanent partial value of $221,81 4
times the combined conversion factor of 1.394 plus the $81,002 of temporary total
loss times the factor of 1.388. The medical amount of $875,473 is the limited serious
medical amount of $285,105 times 1.544 plus the non-serious permanent partial,
temporary total and medical only amounts of $116,156, $84,222 and $69,809,
respectively, times 1.611.

Similar calculations are performed for the other policy periods used for class
ratemaking calculations. The partial pure premiums are calculated from these totals.

The class 2014 total modified serious amount of $3,109,172 from Appendix B-II is
divided by the total payroll ($161,1 93,339) in hundreds of dollars to produce the total
serious pure premium of $1.929. The other indicated pure premiums are calculated
by dividing the total modified losses for non-serious and medical losses by the same
total payroll in hundreds of dollars.

2.    Pure Premiums Underlying Present Rate

We have reversed the sequence that NCCI uses to present these pure premiums in
Appendix B-II. We did this because the pure premium underlying the present rate is
needed before the pure premium present on rate level can be derived.

The pure premiums underlying present rates can be calculated in a straight forward
manner from the partial pure premiums developed in connection with the previous
rate filing. Each of the three partial pure premiums from the previous rate filing is
multiplied by adjustment factors which reflect the factors which are introduced after
pure premiums are derived in developing rates. These factors include law
amendments enacted after the rate analysis, any change in loss adjustment expense
ratios, the change in the ratio of manual to earned premium, and the removal of the
normalized adjustment applied to industry group differentials in the previous rate
level.
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The derivation of the class 2014 serious pure premium underlying present rates of
$2.204 is described below. The serious pure premium of $2.171 from last year’s filing
is multiplied by the manufacturing group manual to earned premium change ratio of
1.01 7 which introduces the current experience rating plan off balance. The 1.01 7
factor to adjust for changes in the manual to earned premium level is calculated as
follows. Class 2014 is a manufacturing class. The current manual to earned premium
ratio for manufacturing classes, developed in Appendix D-I, is 1.013. The factor in
the previous filing was 1.030. The adjustment factor of 1.017 is the ratio of the prior
ratio and the current ratio (1.01 7 = 1.030/1.013). The 1.01 7 factor is multiplied by
the serious pure premium of $2.171 resulting in a product of $2.208.

The result ($2.208) is divided by the normalizing adjustment of 1.002 for the
manufacturing group which is developed in Appendix D-II. Removal of this
adjustment allows pure premiums to be at the level they would have been without
wage growth differential changes. There were no late benefit adjustments or loss
adjustment expense changes in the sample filing. (2.204 = $2.208 / 1.002)

3. Pure Premiums Present on Rate Level

The pure premiums on rate level refer to the rate level that is now indicated by using
the experience from the last review. It will be shown later in this sub-section that the
effects of this year’s overall experience review is reflected not in the pure premium
exhibits but rather as a final step in calculating this year’s manual rates.

The indicated pure premiums had the WCSP losses brought to a level such that those
adjusted and developed losses would equal 71.85% of the current manual rates (See
Section A.2.c.ii, above).

The pure premiums underlying the current manual rates were designed to produce a
loss ratio of 72.85%. (See Exhibit II). To bring the pure premiums underlying the
current rates to a level consistent with the apparent indicated change from last year’s
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experience review, a reduction of 1.4% is required [{(.7185+.7285)-1.0}xl 00%]. This
is the calculation that produces the indicated premium level change factor of 0.986.

However, a second adjustment is needed to reflect the result of this year’s WCSP
review by industry group. These industry group differentials were derived in
Appendix A-VII and represent the current relative need for rate correction by industry
group. These two factors make up the Present on Rate Level Factors documented by
NCCI in Appendix B-I, Section C, sub-section (c). For a manufacturing class, the
present on rate level factor is 0.996 (0.986 x 1.010).

In the above example, for class 2014, the $2.195 serious pure premium present on
rate level is calculated by multiplying the underlying present rate serious pure
premium of $2.204 by .996 since class 2014 is a manufacturing class.

4.    Pure Premiums Indicated by National Relativities

Pure premiums indicated by national relativities reflect countrywide experience
adjusted to the approximate level expected for the state under review. This process
is done separately for each partial pure premium: serious, non-serious, and medical.

In March of each year, a national database is produced using payroll and losses for all
states where NCCI compiles workers compensation data. Individual state losses and
exposures which are entered into the database are those obtained from the most
recently filed rate filing available at the time. This data continues to be used for all
state filings during the next twelve month period, and is not adjusted during the year
to include updated experience. The sample filing which was effective on January
1, 1991 used indicated pure premiums from state filings which had effective dates
between November 1988 and July 1990. The objective of NCCI’s use of national
relativities is to obtain an alternate estimate of the state’s pure premium by class based
on data from all other NCCI states. Use of this alternate estimate assumes that other
state’s experience by class can be adjusted to the level expected for the state.

In the sample filing for lllinois, NCCI calculates the indicated pure premium for each
class with lllinois exposure. The indicated pure premiums by class are also calculated
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for every other state. For each of these other states, a theoretical statewide average
pure premium is derived. This average pure premium is the result of weighting each
individual class pure premium in the state by the Illinois payroll distribution by class.

The ratio of the statewide average pure premium for Illinois is then taken to each and
every other state’s average pure premium. This ratio is then assumed to represent the
average loss cost differential between Illinois and the other states. In other words, for
each NCCI state, the NCCI data base now contains a factor that represents the
average loss cost differential between Illinois and that state.

This factor, representing the average difference in loss costs between Illinois and each
state, is then used as a multiplier to bring the pure premium for each class in the state
to the approximate Illinois cost levels.

Then for each class, a countn/wide average pure premium, adjusted to Illinois loss cost
levels, is calculated. The countrywide average pure premium at Illinois cost levels for
each class is the weighted average of each state’s pure premium adjusted to Illinois
cost levels with the weights being the payroll by state for that class.

This countrywide average excludes the state for which this filing is being prepared; in
this case Illinois. The countrywide pure premium adjusted to Illinois cost levels is the
pure premium indicated by national relativity.

¯ NCCI recently became aware of a problem with this procedure, especially involving
state special classifications. The problem arises in calculating the average loss cost
differential for the state under review compared to each and every other NCCI state.
If the class under review has payroll in a particular state but the other states do not,
the pure premium for that class has been assumed to be zero but was weighted by
that class’ payroll in the state under review in calculating the statewide average pure
premium.

To eliminate this problem, starting in 1991, NCCI will eliminate payroll from state
special classifications in the calculation of national pure premium. In addition, the
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calculation will balance the national pure premiums to the state’s pure premium for
each industry group in the state under review.

More detailed information on this process can be obtained from our report on Section
II-B, Subsection 4 to the NAIC.

5.    Pure Premium Derived by Formula

The derived by formula pure premium is calculated as a credibility weighted average
of each of three partial pure premiums: the indicated, the present on rate level and
the pure premium indicated by national relativity.

Credibility is an actuarial concept used to determine how much weight to assign to a
particular body of data. Credibility factors are designed to assign weights in
proportion to how well the data is expected to project future experience.

The usual first step in determining credibility values is to set a level at which the
experience is assumed to be fully credible. In workers compensation classification
ratemaking, NCCI sets separate standards for serious, non-serious and medical
experience. The actual process of establishing 100% credibility standards is a two
step operation.

First, for the serious pure premium calculation, the full credibility standard is set at
twenty-five times the average serious loss. For non-serious pure premium calculations,
the credibility standard is 300 times the average non-serious case. For medical pure
premium calculations, the standard is a dollar amount equal to 80% of the non-serious
full credibility standard. The calculation of the average serious and non-serious case is
one of the early steps in rate level calculations. The documentation of this calculation
is not in the rate filing but is contained in Form J of the workpapers provided by
NCCI. Form J is presented in Appendix D-IV page I. The claim counts and losses
and loss adjustment expenses used in the average claim calculations are included as
pages 2 to 5 of Appendix D-IV.
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NCCI applies a second adjustment before setting the standard for 100% credibility.
This adjustment is made in recognition that the credibility assigned to a class’ partial
pure premium will depend on its level of expected losses. The expected losses for a
class equals the class payroll times the partial pure premium underlying the present
rate.

The average costs per claim by component are derived directly from the WCSP data.
As we have already seen, these losses are not at the same level that went into
determining the overall rate level. Thus, an adjustment factor is calculated in column
(10) of Form J to bring the average claim cost indications to the same level of costs
contemplated by the expected losses by class.

Once full credibility standards are established, expected losses corresponding to other
credibility levels are calculated. The expected losses required for a class which has
lower expected losses than the full credibility standard is calculated for each
credibility value by multiplying the expected losses for the full credibility standard by
the square root of the cube of the credibility value. For example, in the Illinois
sample filing, the standard for full credibility of serious losses is $2,466,4"10. For a
serious credibility value of .50, a class would need $872,008 of expected serious
losses. [872,008 = (.5)3/2 x 2,466,410]. If the credibility for a particular expected
loss amount is calculated, the formula uses the two thirds power of expected losses
divided by the credibility standard [.5 = (872,008/2,466,410)2/3]. Credibilities are
calculated to two decimals and are truncated rather than rounded.

If the statewide experience for a class is not assigned full credibility, a credibility for
national experience is also calculated. This calculation also involves two steps. The
first step determines the indicated credibility based c~n the national experience. This
initial national credibility depends upon the number of claims for the class included in
the national experience. Specifically, the full credibility standards are:

25 serious cases for serious;
300 non-serious cases for non-serious; and
300 serious and non-serious cases for medical.
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Partial credibilities for national experience by class are based on the same formula
used for state partial credibilities by class.

The second step in the determination of credibility for national relativities is to limit
the national credibility to no more than one-half the complement of the credibility
assigned to state experience. NCCI imposed this limit on the maximum credibility
assigned to national data to ensure that rates depend predominantly on data for the
state for which the proposed rates are being calculated. Finally, the present on rate
level pure premium is assigned a credibility equal to 1.00 minus the credibility for
indicated pure premium and the credibility for the pure premium based on national
relativities.

Credibilities by class are shown on the A-sheets in Appendix B-II. For class 2014 the
state credibility for both serious and medical pure premiums is equal to 1.00. The
derived by formula pure premium for these components is equal to the indicated pure
premium. For non-serious, the state credibility is 99%, the national credibility is 0%,
and the credibility for pure premiums underlying current rates is 1%. The pure
premium of $.736 derived by formula is calculated as .99 times $.735 plus .01
times $.795.

Class 2016 in Appendix B-II demonstrates the limitation on the credibility given to
national relativities. For serious pure premiums, the state credibility is 32%. One half
the remaining credibility or 34% is assigned to national experience (.68 x .5). If the
national experience had supported a credibility lower than 34%, then the lower value
would have been used. For class 2016, the serious pure premium underlying present
rates is assigned the remaining weight of 34% (.34 = 1.00 - .32 - .34). The derived by
formula serious pure premium of $0.519 is calculated by weighting the pure
premiums using these credibilities (0.519 = .32 x .345 + .34 x .687 + .34 x .514).

Classes assigned zero credibilities for all three components based on both state and
national data are referred to as non-reviewed classes. The ratemaking methodology
for non-reviewed classes is discussed in the final sub-section of this discussion of class
ratemaking.
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APPENDIX B-llh COMPUTATION OF FINAL RATE OR LOSS COST

1. Reviewed Classes

Additional adjustments are applied to the derived by formula pure premiums to
produce proposed loss costs or rates. The derivation of these adjustments is
documented in Appendix B-Ill of the filing.

The first adjustments lead to composite factors which combine the financial data
adjustment factor, the offset for changes in the minimum premium multiplier, and a
test correction factor.

a. Financial Data Adjustment Factor

The financial data adjustment factor is calculated by dividing the average cost
ratio derived in Exhibit I of the current filing by the average cost ratio from the
financial call data developed in the previous filing. It was previously explained
that the classification experience is adjusted to the premium levels implicit in
the rates from the last experience review. It is now time to bring the
classification experience to the indications from this year’s experience review.
The derivation of the 0.7185 on line (b) of the first section of Appendix B-Ill
was explained on Page 64 of this chapter.

b.    Minimum Premium Offset

A factor to offset the increase in premium that will result from a proposed
change in minimum premium multipliers is introduced. The sample filing does
not provide the documentation that shows how rates can be reduced by
0.04% while maintaining no change in premium levels. More information
about minimum premium rules can be obtained from our report in Section li-
B, Part 8.
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c. Rates - Test Correction Factor

The Test Correction Factor is applied to the formula pure premium and is
intended to ensure that the overall change in manual premium level calculated
in Exhibit I has been achieved. Two major factors contribute to the need for a
Test Correction Factor by industry group.

First, in developing the classification experience, limitations were placed on the
amount of losses from any one claim or from any one accident with multiple
claimants. The Test Correction Factor in effect spreads the impact of the loss
limitation uniformly over each class within each industry group.

Second, as will be seen below, there are swing limits that apply to the amount
of change that can occur from one revision to the next.

d. Other Factors

Parts (4)-(9) of Appendix B-Ill identify a number of other factors that need to
be considered in calculating manual rates. Some of the more important
actuarial considerations follow.

Separate factors are calculated for medical and indemnity trends by dividing
the current trend provisions by the provisions in the previous filing. This year’s
indicated medical and indemnity trends are displayed in the sample filing in
Section F of Appendix A-V. The medical and indemnity trend values in the
current rates and incorporated in the classification experience are shown in
Appendix B-I, Section B, line (e). The effects of changing the trends then, are:
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(3)
(1) (2) Effect

Current Rates Proposed Rates (2) + (1)

Serious 1.1 O0 1.097 .997
(Indemnity)

Non-Serious
(Indemnity)

1.1 O0 1.097 .997

Medical 1.1 69 1.193 1.021

There have been a number of benefit changes that have been enacted since
the last rate filing which also were not incorporated in this year’s experience
review. They are shown on part 5 of Appendix B-Ill.

Part 6 of Appendix B-Ill is necessary since the classification experience
excludes the effect of the experience rating plan. The required overall
premium level change derived in Exhibit I of the filing was in terms of the
change in standard premium; that is, manual premiums after the application of
the experience raUng modification factors.

The assumption is that the future rates will have an average modification equal
to the latest ratio of earned to manual. For the Illinois Manufacturing group
that would be an earned to manual ratio of 0.987. Thus, if the proposed pure
premium is multiplied by 1.013 when calculating the manual rates, then when
those manual premiums are brought to a standard premium level by applying
the average experience rating modification of 0.987, the manual rates will
produce the desired standard premium level.

Pure premiums are converted to rates by dividing by the proposed target cost
ratio. This target loss ratio was developed in Exhibit II of the sample filing and
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reflects the proportion of future premiums expected to be available to cover
losses and loss adjustment expenses.

NCCl limits changes in rates from one filing to the next to avoid extreme
fluctuations for individual classes. In most states, the limitation equals the
industry group change plus or minus 25%. If necessary, the rates of all classes
with changes within the limitations are adjusted to produce the overall
premium level change.

This sample filing produces both advisory rates and advisory loss costs. The
loss costs do not include any provisions for expenses or profits and
contingencies.

The advisory loss cost is calculated by removing from the advisory rates the
provisions for underwriting expenses and profit, loss adjustment expense, and
assessments. In other states, the components which may be included in loss
costs may differ. If only loss costs are developed, the expense adjustments will
not be introduced. A discussion of the provisions included in loss cost filings is
included in a separate section of our report.9

Non-Reviewed Classes

Classes for which neither state experience nor national experience is given any
credibility are referred to as non-reviewed. The calculation of the rate for a non-
reviewed class rate is similar in concept to the reviewed class calculations with full
credibility assigned to the pure premiums underlying the last approved rate. The
revised pure premiums or rates are based on the last approved pure premiums.
Industry group change factors are applied. An adiustment is introduced to reflect
changes in manual to earned premium ratios and other adiustments since the pure
premiums were calculated.

9 Implementation of Loss Costs, Section III of NCCI Examination, February 22,
1991.
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Only a very small number of classes are currently non-reviewed since an assignment
of credibility to any of the three pure premium components in the national data base
would result in the classification being a reviewed class. NCCI periodically evaluates
non-reviewed classes for discontinuance or merger into other classes.
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IV. DETERMINATION OF FACTORS TO ADJUST INDIVIDUAL
PREMIUMS

The final premiums paid by individual insureds depend on certain characteristics of
the individual insured as well as rating rules that apply to all risks. An overview of
these additional considerations are as follows:

Expense Constants - All risks are subject to expense constants designed
to cover expenses which are incurred on a per policy basis.

Minimum Premiums - Small risks are subject to minimum premiums to
reflect the exposure of the insurer for even the smallest insured.

Premium Discount Factors - The expense provision is reduced for larger
insureds by using premium discount factors which reflect differences in
expenses by size of risk.

Experience Rating Plan - The experience rating plan modifies premiums
based on the employer’s loss record.

¯ Ex-Medical RaUos

Retrospective Rating Plan - The premium may further be adjusted
through optional retrospective rating plans.

As previously mentioned, Schedule Rating Plans and Dividend Plans will not be
discussed in this report.

Each of these items is discussed below.
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A. Expense Constants

The expense constant is a provision for expenses which are not expected to vary by
policy size. Fixed expenses associated with policy issue and recording are the primary
components of the expense constant. The use of an expense constant is expected to
make the allocation of expenses between insureds more equitable and to make
insurers more willing to write small policies.

Countrywide expense constant indications are determined by NCCI using data from a
1982 study of expenses by size of risk. The indications are updated annually to
recognize the impact of inflation on these expenses using trend factors based on
consumer price index data. A more detailed discussion of expense constants is
included in our report on Section II-B, Part 2.

B. Minimum Premiums

The minimum premium for each class is contained on Exhibit III of the Illinois sample
filing. This minimum premium is calculated by multiplying the advisory rate by the
minimum premium multiplier, adding the expense constant and checking that the
value does not exceed the maximum minimum premium. The minimum premium
multiplier in the sample filing is 105. The minimum premium for class 2014 of $734
is calculated by multiplying the rate of $6.28 by 105 and adding the $75 expense
constant.

The maximum minimum premium is a dollar amount which limits the impact of the
minimum premium multiplier for classes with high rates per $100 of payroll. The
minimum premium for class 2014 is not limited since the calculation produces a value
less than the maximum minimum premium of $750 in the sample filing.

NCCI has indicated that its goal is to have the minimum premium multiplier produce
a premium equal to the cost of insuring one employee for one year who earned the
state average wage. To achieve this, the minimum premium multiplier would need to
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be equal to the average annual wage divided by $100. Current multipliers are
substantially below this level in most states. For example, in the sample filing, the
January 15, 1990 average weekly wage used to calculate benefit level adjustments is
$458.23 which translates to an annual wage of $23,828, and a minimum premium
multiplier of 238. The actual minimum premium multiplier is 105, or less than half
the indicated amount.

C. Premium Discount Factors

Premium discount factors reflect the reduction of expected expenses on a percentage
basis as the size of the premium increases. They are applied for any risk with a total
annual standard premium in all NCCI states in excess of $5,000.

Two schedules of premium discount factors are presented in the Miscellaneous Values
section of Exhibit III of the sample filing. The first set is designed to be used by stock
companies. The second set, which contains smaller discounts, is designed for non-
stock companies. All insurers have the option of using either schedule. The lower
discounts for non-stock companies reflect an expectation that policyholders of non-
stock insurers will also receive dividends after the policies have expired.

A more detailed technical discussion of expense issues including premium discount
factors is included in Section II-B, Part 2 of our report to the NAIC.

D. Experience Rating Plan

The state specific values used in the NCCI experience rating plan are revised in
connection with each rate level analyses. A detailed explanation of the derivation of
the experience rating plan factors is contained in an article prepared by NCCI.10 The
key values derived are:

10 ’Calculation of Experience Rating Values and Plan Parameters" by William R.
Gillam dated February 28, 1990.
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I. State Reference Point

2. Expected Loss Rates

3. D-Ratios

4. Ballast & Weighting factors

These state specific values are shown in Exhibit III of an NCCI filing. The Expected
Loss Rates and D-RaUos vary by class and are shown on the rate pages. The state
reference point is documented in the Table of Weighting Values also contained in
Exhibit III.

1. State Reference Point

The experience rating modification factor for individual risks is calculated based on
three years of WCSP detail data. The insured’s losses used in experience rating are
limited based on the state reference point (SRP). Individual losses are limited to 10%
of the SRP and mulUple claim accidents are limited to 20% of the SRP. The SRP is
two hundred fifty Umes the state average cost per case rounded to the nearest $5,000.

Statewide average claim costs used in calculating loss limitations are based on the
three most recent years of WCSP data and uUlize all types of claims. No development
factors are applied in calculaUng the SRP since the loss limitation is compared to
reported experience by insured which also has not been developed. A trend factor is
introduced to adjust for differences between the experience period used in
determining rating values and the period used in calculating the experience rating
modificaUon. The trend period generally varies between one and two years
depending on the length of Ume between the rate level calculations and the proposed
effective date of the filing. The trend is based on the countrywide average cost per
case using combined medical and indemnity data.
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To limit volatility and reflect the expectation that claim costs generally increase with
inflation, the calculated values of SRP may be judgmentally modified. The SRP is not
allowed to decrease between filings unless there has been a significant benefit
reduction. Changes in excess of 20% are investigated to determine whether changes
of this magnitude are reasonable.

2. Calculation of Expected Loss Rates

Expected Loss Rates (ELR’s) by class are used to determine total expected losses in
the experience rating plan. The ELR’s that are shown in Exhibit III are the result of
applying factors to the proposed manual rates. For example, the ELR for class 2014
shown in Exhibit III is $2.31. This was calculated by multiplying the advisory rate of
$6.28 by a factor of .368. For an employer with $1,000,000 of class 2014 payroll in
the three years used in experience rating, that employer’s expected losses would be
$23,100 ($23,100 = 2.31 x 1,000,000/100).

The factors used to derive the ELR’s vary by hazard group. There are four hazard
groups. The hazard groups are the NCCI’s attempt to identify classes with different
propensities to generate severe losses. The hazard group concept has been used for
years in the NCCI’s retrospective rating plans.

The experience rating modification is based on comparing the insured’s actual
reported losses during the three year experience period with the losses that the
average insured could be expected to have reported. The NCCI ELR is intended to
provide the estimate of the average insured’s expected losses during the experience
period.

To do this, NCCI begins with the proposed manual rate which is intended to provide
funds for the losses and expenses to be incurred in the future. Thus the proposed
manual rates are based on losses that are fully developed, brought to the latest known
benefit levels, and trended to a date one year after the effective date of the rates..

The individual insured’s losses that are used in calculating the insured’s experience
rating modification (ERM) are the reported losses under the WCSP Plan. The
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proposed rates were assumed to be effective January I, 1991 and to be effective for
one year. ERM’s calculated in 1991 will use the latest three policy years of
experience evaluated and reported to NCCI prior to the 1991 renewal date.

For example, a risk renewing on July 1, 1991 would have the following WCSP data
used in its ERM calculation:

Policy Period Evaluation Date Rel_~ort

July I, 1987-88 December 31, 1990 Third
July I, 1988-89 December 31, 1990 Second
July I, 1989-90 December 31, 1990 First

The losses for each policy year would be at the benefit level that existed at the time
the claim was incurred.

NCCI’s procedure for calculating the ELR’s then is based on unwinding from the
proposed manual rates the average amount of loss development, benefit level
adjustments and trends originally applied to the WCSP data to construct the manual
rates.

Some other considerations must be included in the process. The expenses and profit
contemplated in the rates must be removed from the rate when calculating the ELR.
The ERM calculation is based only on losses and not loss adjustment expense.
Therefore, the loss adjustment expense provision is also removed.

NCCI also has a provision in the process for calculating ELR’s that relates to the off-
balance of the experience rating plan. It was previously noted in this report that the
average overall effect of the experience rating plan is to generate more credits than
debits. The NCCI procedure for calculating ELR’s includes a factor of 1.01 as an off-
balance adjustment factor. Studies by the NCCI Actuarial Committee indicate that an
experience rating plan correct in aggregate will still result in an average modification
below 1.00. The 1.01 factor serves to bring the off-balance closer to 1.00.
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Finally, NCCI’s procedure attempts to measure the percentage of losses that will not
be incorporated in experience rating because of the per claim limitations. To do this,
they use a similar procedure to that used to calculate excess loss premium factors for
the optional retrospective rating plans. Therefore, this adjustment reflects the Hazard
Group assignment of each class.

To sum up this discussion, the expected loss rate of $2.31 per hundred dollars of
payroll for class 2014 found in the sample filing is the NCCI’s estimate of the average
amount of WCSP losses expected to be reported for policies incepting in 1987-1989
at a third, second, and first report evaluation. These expected losses reflect a per
claim limitation of $88,000 and do not include any provision for loss adjustment
expenses.

3. Calculation of D-Ratios by Class

The experience rating plan splits losses into a Nprimary" piece and an "excess" piece.
The experience rating formulas handle aggregate primary and aggregate excess losses
separately.

Discount Ratio Factors (D-Ratios) are ratios of expected primary losses to expected
total losses for each class. Class D-Ratios multiplied by expected losses equal the
expected primary losses used in experience rating plan calculations. The class D-
Ratios are calculated by weighting serious, non-serious and medical D-Ratio factors.
An exhibit documenting the derivation of the partial D-Ratio factors is included as
Appendix D-V.

To calculate D-Ratios, statewide losses are separated between primary and excess
using the experience rating plan definitions. Under the current experience rating
plan, also referred to as the revised experience rating plan, (RERP), all losses under
$5,000 are primary as are the first $5,000 of all other losses. Excess losses can be
calculated as the difference between total reported losses and primary amounts for
these losses.
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In determining the primary and excess portion of losses, medical and indemnity
components of a loss are summed. The first $5,000 of the combined loss is
considered primary. Estimated primary amounts for indemnity are calculated by
multiplying $5,000 by the ratio of indemnity to total loss for the claim. The primary
medical loss is equal to $5,000 times the medical proportion of the total loss. In this
calculation, NCCI assumes the overall medical/indemnity split does not differ for
primary and excess losses.

Average D-Ratio factors are calculated from the most recent policy year of WCSP
data. This data is at the first report level. Use of data at a first report, where the full
severity of serious cases is less likely to be known, may understate the excess
proportion of losses and thus distort D-Ratio calculations. No per claim limitations are
applied which are expected to increase the D-Ratio factor. NCCI indicates that the
use of unlimited losses tends to overstate the excess component of losses. These two
factors will tend to balance each other. An exact evaluation of the relative impact of
the two factors was not provided by NCCI.

For class 2014 in the sample filing, the D-Ratio is .29. This value is calculated by
multiplying the serious, non-serious and medical D-Ratio factors calculated in
connection with the sample filing by the adjusted pure premiums in Appendix B-IV of
the sample filing and dividing by the total pure premium (.29 = [.053 x 2.122 + .609
x .805 + .449 x 1.583] / 4.51).

Average D-Ratios are examined for reasonableness. Inflation is expected to cause D-
Ratios to decrease if the dollar value used to separate primary and excess losses
remains fixed. Increases or decreases of over 10% are investigated since these ratios
are expected to remain relatively stable. Under the revised experience rating plan,
the minimum D-Ratio is .25 and the maximum D-Ratio is .90 based on the
assumption that no class is expected to have more than 75% of total losses or less than
10% of total losses in the excess layer.
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4. Calculation of the Factors Used in the Experience Rating Plan

In Exhibit III of the rate filing, tables of ballast factors (B) and weighting factors (W)
which are used in experience rating plan modification calculations are shown.

The W factor determines the weight assigned to the excess loss experience in the
experience modification formula. The B factor provides stability and ensures that no
risk has full credibility assigned to its excess losses. In the current experience rating
plan formula, the B factor increases with expected losses but at a slower rate.
Consequently, as a percentage of expected losses, the B factor decreases with size.
The weighting and ballast factors are calculated based on the state reference point
previously discussed.

A more technical discussion of the actuarial concepts in the NCCI’s experience rating
is contained in Section II-B, Part 7 of the M&R report on NCCI ratemaking.

E. Ex-Medical Ratios

Ex-medical ratios are used when a workers compensation policy is written which does
not provide medical coverage. Most of the ex-medical policies, which represent a
very small proportion of total premium, are for hospitals which are in the position to
provide medical care to their own injured employees.

The ex-medical premium is calculated by multiplying the total class pure premium by
1.0 minus the ex-medical ratio. For class 2014 in the sample filing, which has an ex-
medical ratio of .25, an ex-medical policywould cost $4.71 per $100 of payroll (4.71
= 6.28 x (1-.2.5)).

The ex-medical ratio is developed by multiplying the medical pure premium for the
class by 0.7 and dividing by the total class pure premium. Only 70% of the medical
losses are assumed to be eliminated with an ex-medical policy to recognize the
possibility that a small amount of residual medical exposure may remain with the
insurance company in the event that the insured cannot pay the statutory benefits.
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From Appendix B-IV, the adjusted medical pure premium for Class 2014 is $1.583
and the total pure premium is $4.51. This results in an ex-medical ratio of .25 as
shown below:

.70 x 1.583 = .25
4.51

F. Retrospective Rating Plans

NCCl maintains retrospective rating plans. These plans are reserved for the optional
use of those larger insureds who meet the premium size eligibility requirements.

In essence under a retrospectively rated policy, the insured agrees to pay a final
premium that is a direct and linear function of his claims experience under the policy.
This experienced based indicated retrospective premium is subject to a pre-specified
minimum and maximum. The minimum and maximum are specified as percentages
of standard premium.

NCCI’s retrospective rating plans include tables of insurance charges and savings that
vary by the size of premium of insured. The tables are intended to reflect the
percentage of total losses expected to be incurred by insureds exceeding the
maximum (’charge’) and the percentage of total losses expected to be incurred by
insureds having losses below the specified minimum ("saving").

Since the lowest possible maximum premiums is the standard premium, the insured is,
in effect, risking the amount of premium discount he would have received under a
guaranteed cost program.

In addition to pre-specified minimum and maximum premiums another optional
insurance feature is the advance election of a maximum single chargeable loss from
any one occurrence. If the insured elects to have a loss limitation provision apply to
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the policy, then a separate charge for this is made, referred to as ’excess loss
premium’.

The optional use of retrospective rating is not expected to have any impact on NCCI’s
ratemaking procedures. The full losses of any retrospectively rated risks are reported
to NCCI in the same manner as guaranteed cost insureds. While the final
retrospective premium is reported to NCCI, the premium that is used in the
ratemaking system is standard premium. That is, the premium under the policy prior
to any deviations, premium discounts, schedule rating, or retrospectively rated
provisions which may affect the final premium paid by the insured.
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V. "F" CLASS RATEMAKING METHODOLOGIES

"F’ classifications are those which include exposure under the U.S. Longshoremen’s
and Harborworkers’ Compensation Act (USL&HW Compensation Act). The
USL&HW Compensation Act provides for payment of compensation and other
benefits to employees such as longshoremen, harbor workers, and ship repairmen
while working on navigable waters in the United States. Injured individuals in "F"
classifications often have the choice of receiving coverage under either federal or state
laws. The state component of losses are referred to as state act losses. According to
NCCI, approximately 70% of loss amounts for "F’ class business are under the
USL&HW Compensation Act. The "F’ classification rate calculations in the sample
filing are documented in Appendix B-V.

A-Sheets containing ’F’ class pure premium indications are produced at the same time
of year for all states, since the evaluation involves the use of data for all states. The
completion of "F’ class rates for a particular state occurs at the same time as
ratemaking for the industrial classes in that state and is included in the same rate filing
package. State experience used in ’F’ class rate calculations may be based on a
different experience period and may be developed to reflect different trend and
benefit levels than were used in calculating rates for industrial classes.

Unlike the industrial classifications, no target rate level change based on financial data
is used for ’F’ classifications. The ’F’ class rate level change is determined after the
preliminary individual rates have been calculated. The rate level indication is derived
by extending the payroll by the preliminary individual rates and the current rates and
comparing the resulting premiums. Subsequent modification to the preliminary rates
are made due to swing limits.

The pure premiums for "F’ classes are calculated following procedures similar to those
used for industrial class rates which have previously been described. Areas where
changes are made to the methodology are discussed below.
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In calculating indicated pure premiums, state act losses are brought to the current
state benefit level and state assessment level, and federal act losses are brought to the
most recent federal benefit level and federal assessment level.

A. Data Utilized

’F" class rate level indications are based on WCSP data. Because of historical data
problems with the results of the special calls, no aggregate NF" class data from financial
calls is used. Statewide experience is used to calculate NF" class rates. In states with
separate voluntary and assigned risk rates for industrial classes, the same factors are
applied to ’F’ class rates.

B. Adjustment to Reported Premium and Loss Data

Separate development factors and loss limits for ratemaking and experience rating are
calculated for ’F’ classes. The development factors are based on countrywide NF" class
data excluding Louisiana. Louisiana has the largest volume of "F" class data in the
country. Since Louisiana experience varies substantially from countrywide data, NCCI
indicated that Louisiana would distort indications for other states if it was included.

For development factor calculations, data through fifth reports is based on WCSP
reports. Later development factors are based on a weighted average of state industrial
class financial call data and District of Columbia financial call data. For the years
under consideration, the District of Columbia used Federal benefit levels.

Trend adjustments are not incorporated in current "F" class calculations. A major
benefit and coverage change was introduced in 1984 which distorts the data which
was previously used to calculate separate "F" class trends. Five years of data will soon
be available which would allow trend calculations to be performed again. Since the
data used in ’F’ class filings is WCSP data, the lag between data and premium
effective period is even longer than for overall ratemaking or class ratemaking.
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Introduction of appropriate trends would be expected to produce more valid UFN class
rate levels.

The reported insured experience for large insureds which are now self-insured may be
removed from the rate level calculations, if it is expected to cause distortions.

C. Determination of Indicated Change

Indications derived from national experience pure premiums are based on the sum of
losses for each state adjusted to a specific federal benefit level with a specified loss
adjustment expense ratio. The national pure premium for each state is calculated by
adjusting national pure premiums to state conditions. This adjustment reflects the
percentage of state act losses, payroll limitations, loss adjustment expenses and state
specific loss assessments. For states with only limited credibility, the countrywide
federal-state split is used. A state currently is classified as a small credibility state if the
three year total projected ultimate losses are less than one million dollars.

A derived by formula pure premium is calculated as a credibility weighted average of
the pure premiums indicated by state experience (both federal and state benefits), the
pure premiums indicated by national experience, and the underlying pure premium.
State credibility is applied to the state experience, national credibility is applied to the
national experience, and the residual credibility is applied to the underlying pure
premium.

The derived by formula pure premium is adjusted to assure that the rates for these
classifications reflect national experience. Adjustments are made if the derived by
formula pure premium differs by more than 25% from the national experience pure
premium in either direction. If the underlying pure premium is inside the range and
the derived by formula pure premium is outside the range, or if the underlying pure
premium and the derived by formula pure premium are both outside the range, but
on opposite sides, then the bounda~, closest to the derived by formula pure premium
is selected. If the underlying pure premium and the derived by formula pure

Page 96 December 6, 1991 NCCl Examination o Volume II -Section IIA

MILLIMAN & ROBERTSON, INC.



NCCI RATEMAKING PROCEDURES
CHAPTER 2 - STANDARD
METHODOLOGY

premium both exceed the limitation on the same side, then the one closest to the
limitation is selected. If there is no national experience for a particular classification
(e.g. a state special classification), then the derived by formula pure premium is used
without adjustment.

D. Computation of Final Rate

I.    Effects of Change in Indemnity Assessment

A U.S. Department of Labor loss assessment applies to claims made under the
USL&HW Act. In some states, claims made under the state act require payment of a
state loss assessment. The U.S. Department of Labor Assessment also applies to the
Non-Appropriated Instrumentalities Act classification (9077F).

Loss assessments and benefit level factors are applied separately to federal and state
losses where available. Weighted changes in loss assessments and benefit changes are
applied to pure premiums where necessary since they reflect combined federal and
state experience.

2.    Manual to Earned Premium Adjustments

Separate ratios of manual to earned premiums are calculated for shipbuilding and
repairs, stevedoring, and non-appropriated fund instrumentalities to reflect differences
in the experience rating offset for these groups..These ratios are based on
countrywide data excluding Louisiana to provide sufficient volume for credible
indications.

3. Expense Allowance

In states where the rules of application for taxes on premium differ for federal classes,
the target cost ratio for "F’ classes differs from the ratio used for industrial classes.
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4. Aggregate Update Factor

An aggregate update factor is introduced which reflects the ratio of unlimited to
limited losses and development from fifth to ultimate reports. An adjustment for loss
limitations is required since the final results are not balanced to a financial data
indication based on unlimited losses. The factor used reflects a weighting of state fifth
to ultimate factors and countrywide fifth to ultimate factors using losses as weights.
The countrywide factor uses standard fifth to ultimate development factors developed
based on data from the District of Columbia.

5. Test Correction Factor

Once all the appropriate factors have been applied to the derived by formula pure
premiums, the payrolls are extended by the rates presently in effect and by the
indicated rates. This determines the proposed rate level change. Swing limits of plus
or minus 25% of the proposed rate level are then applied. An iterative process is
initiated which continuously tests the indicated rates including the test correction
factor until the required change in manual premium is obtained.

6.    Federal-State Comparisons

A comparison is made between ’F’ classifications and the corresponding state act
code. Since federal benefits are higher than most state benefits, it is assumed that the
federal pure premiums should exceed the state pure premiums. If the total pure
premium for an ’F’ classification is lower than its associated industrial classification,
and federal benefits are higher than state benefits, an average pure premium is
calculated by weighting the state and federal pure premiums using payroll as the
weighting factor. This average pure premium is used to calculate the "F" class rate and
its associated industrial class rate. A slight reduction in industrial class premium results
with a corresponding premium increase for "F’ classification. Percentagewise the
impact on industrial classes is less than the impact on ’F’ classes due to relative
premium volumes.
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E. USL&H Factors

The USL&H factor is applied to the rate of insureds in non-"F" class businesses to
reflect the portion of their exposure to the USL&H act benefits. The factor is intended
to reflect the average benefit difference between the state act and the USL&H act
benefits. The model used to esUmate the impact of benefit level changes determines
the factor as the ratio of the federal benefit cost divided by the state benefit cost.
Interim updates are done by multiplying the existing factor by any federal benefit
changes and dividing by any state benefit changes.

The USL&H factor is applied to the rate of insureds in non-UF~ class businesses to
reflect the portion of their exposure to the USL&H act benefits. The factor is intended
to reflect the average benefit difference between the state act and the USL&H act
benefits. The model used to estimate the impact of benefit level changes determines
the factor as the ratio of the federal benefit cost divided by the state benefit cost.
Interim updates are done by mulUplying the existing factor by any federal benefit
changes and dividing by any state benefit changes.
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CHAPTER 3 - ALTERNATIVE NCCI RATEMAKING METHODOLOGIES

In the majority of states, the determination of the overall rate level change and class
rates follows the standard methodologies. The type of data utilized and the factors
selected may differ.

This chapter of the report discusses alternative methodologies, factors and data used
in recent NCCI rate filings. The reasons behind the selection of the alternative
methodologies and the implications of these changes are also discussed.

Alternate methodologies are often introduced when the standard methodology is
expected to produce distorted results in a state. The choice of methods is based upon
the judgment of NCCI. In addition, the selection of methods may reflect input from
the state Classification and Rates Committee or a review of projections using
alternative approaches.

Other changes in methodology, data or factors are often dictated by the Insurance
Department or the insurance regulations of the state. This report only discusses the
changes introduced by regulators which are expected to have the most impact on the
NCCI ratemaking process.

State exceptions such as differences in minimum premiums, expense constants,
provisions for expenses or differences in rules are not considered to be differences in
methodologies or assumptions and hence are not discussed in this section.
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I. OVERALL RATE LEVEL INDICATIONS

A. Premiums and Loss Data Used

The standard filing uses one year of policy year and one calendar-accident year of
experience to determine overall rate level change indications based on experience.
The cost ratios based on these two types of data are given equal weight.

Some filings include two years of policy year experience in addition to one calendar-
accident year of experience. Results based on the two policy years are averaged. The
policy year average ratio is then given the same weight as the calendar-accident year
ratio. This is generally done in small states on the recommendation of NCCl. The
additional year of experience is expected to lend stability to the indications.

The average date of loss of the experience used in determining rate level change
indications is earlier if two policy years of data are used than with the standard data.
In the sample filing, the average date of loss for policy year 1988 was January 1, 1989.
The average date of loss for calendar-accident year 1989 was July 1, 1989.
Experience underlying the overall average rate level change had an average date of
loss of April 1, 1989 (the average of January 1, 1989 and July 1, 1989). If policy years
1987 and 1988 had been used, the average date for policy years 1987 and 1988
would have been July 1, 1988. The overall average would have been January 1, 1989
(the average of July 1, 1988 and July 1, 1989) which is three months earlier than the
average date with only one policy year of data.

B. Separate Treatment of State Fund Experience

For states with a competitive state fund which writes a large portion of the business, a
separate analysis of state fund data is often performed. The areas where separate
treatment is utilized reflect areas in which the state funds operate substantially
differently from the private carriers.
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This separation is actuarially indicated since state fund distributions of policies by
anniversary date are often substantially different from those occurring in commercial
carrier experience. Adjustments to reflect these differences are addressed in the
subsection on current level factors.

In some states, premium and loss development patterns and trend indications based
on state fund data differ substantially from those experienced by private carriers in the
state. The subsections on development factors and trend discuss the methods used to
separately analyze and then combine the state fund and private carrier indications.

Separate Treatment of Assigned Risk Experience

In some states, the rates used to calculate assigned risk premiums are identical to those
used for the voluntary market. In a number of states, a fiat percentage differential is
applied to the voluntary rates to obtain the assigned risk rates. Rate level increases have a
similar effect on a percentage basis for both segments of the business in either of these
cases unless the differentials are changed at the time of the filing. Other states modify

- assigned risk and voluntary rates separately based on the separate experience of these two
segments of the business.

The sample filing illustrates an approach taken for a state which has had separate rate level
changes for assigned risk business since 1983. The current level factor adjusts all
premiums to the current voluntary rate level. This requires the calculation of separate
current level factors for assigned risk and voluntary earned premiums. An additional
adjustment is required to remove the cumulative assigned risk differential which has
resulted due to differences in rate level changes since 1983. The current combined
voluntary and assigned risk level factor in the sample Illinois filing is the weighted average
of the voluntary and assigned risk current level factors with an additional adjustment to
bring assigned risk premiums to the current voluntary rate levels.

This adjusts all premiums to the current voluntary rate level and market share. A more
detailed description of assigned risk rating is contained in Section II-B subsection 8 of our
analysis of NCCI ratemaking.
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D. Premium and Loss Development Factors

Selected age to age development factors are generally calculated by taking the average of
the two factors which reflect experience in the two most recent experience periods at the
appropriate maturity. After examining the two year indications, NCCI may decide to use
more years of experience, eliminate the development factors for a particular year, or
otherwise apply judgment in selecting factors.

In the 1990 filing cycle, rate levels based on a three year average were selected for one
state even though the standard two year average had been used in the prior filing. The
three years of data provided greater stability. The additional factors would have limited
the impact of development patterns in the two most recent years if they contained
distortions. The selection of the number of years of factors to use should be based on an
actuarial review of the experience and the underlying forces influencing claim costs in the
state.

In one of the filings in the most recent cycle the selected factors for first to second report
medical development used only the most recent year’s development factor. The
development factor for the prior period was considered unreliable since it showed an
unusual degree of loss development due to major reserving changes. The excluded factor
was more than 20% higher than the selected factor. Use of a straight two year average
would have increased the indicated calendar-accident year medical claim costs by 10%.

In some cases, development patterns may change so dramatically that none of the
calculated development factors are expected to be appropriate. In these cases, NCCI
makes judgmental selections. Such judgements might be required when a benefit change
was expected to have a significant impact on claim payout and reserving levels. When
development factor indications show a definite trend over time, and there were reasons to
expect such trends to continue, judgmentally selected factors may reflect these trends.
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E. Treatment of Trend in Factors to Adjust Premiums to Current Levels

In most filings, the on-level factor includes an adjustment which removes the provision for
trend contained in the prior rate level filing. Some filings use current level factors that do
not remove trend.

The overall indicated rate level change does not depend upon which method is selected.
When the current level factor does not remove trend, the trend factor introduces the full
trend impact rather than the change in trend.

Filings with downward trend indications are most likely to exclude the trend factor
removal from the current level calculation. NCCI indicated that negative trend
adjustments are likely to cause confusion if they are presented in the standard manner.
Their alternate method of presentation may also be confusing, since the standard wording
such as, ’indicated change based on experience’ includes different components than in a
filing following standard methodology.

The example below illustrates the differences which would result in the presentation if the
downward trend was introduced in the standard manner and the equivalency of the
results. In this example, the prior year trend from the average experience date to the
average effective date is .90 and the current year trend for this period is .95 which
produces an indicated change in trend of 1.056.
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Standard NCCl
Presentation Presentation

Do

Fo

Policy Year Adjusted
Earned Premium
Policy Year Adjusted
Incurred Losses
Policy Year Cost RaUo

(B)/(A)
Calendar Accident Year
Adjusted Earned Premium
Calendar-Accident Year
Adjusted Incurred Loss
Calendar-Accident Year
Cost Ratio

(E)/(D)
Average Cost Ratio

1/2I(C)+(F)]

315,000 350,000

330,000 330,000

1.048 .943

340,000 377,778

350,000 350,000

1.029 .926

1.0385 .9345

H. Target Cost Ratio .700 .700

Indicated Change 1.484 1.335

J. Trend Adjustment .950 1.056
K. Indicated Change Modified

to Reflect Change in Trend
(C)x(H) 1.41 0 1.41 0

F. Distribution of Policies Underlying Current Level Factors

Most NCCl rate filings use the countrywide distribution of policies by anniversaries to
calculate current level factors.
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NCCl has tested for differences in policy effective dates by state.11 Except for states where
the state fund writes a large proportion of the business with common anniversary dates, they
found no significant differences.

Many state funds write all policies or a large proportion of policies with a common expiration
date. This changes the impact of rate level and benefit changes substantially. For example, if
all policies expire on a particular date, the experience for a policy year beginning one year
prior will be fully earned at that date rather than requiring the traditional twenty four months
to be earned. Separate state fund current level factor are calculated for states where the state
fund has a large market share and the state fund anniversary distribution differs from the
overall distribution.

A few states require the use of distributions based on experience for that state only.
According to NCCl, unless the differences from the statewide distribution are significant, use
of state data will have little impact on overall rate level indications.

G. Calculation of Indicated Change Based on Experience

In states where state fund experience is analyzed separately, the private carrier and state fund
average ratios are weighted based on their respective shares of calendar year standard earned
premiums during the experience period. The combined rate level is proposed for both state
fund and private carrier experience.

A simplified example of such a situation follows. In this example, the state fund writes half of
the premium and has an average cost ratio 10% higher than the overall experience.

11 Memorandum on Effect of Distribution of Policy Effective Dates on On-Level
Factors
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State Fund Private Carriers Total

Earned Premium $1,000,000 $1,000,000 $2,000,000

Projected Average
Cost Ratio .990 .810 .900

Target Cost Ratio .750 .750 .750

Indicated Change 1.320 1.080 1.200

Implemented Change 1.200 1.200 1.200

Expected Loss
Ratio .825 .675 .750

If the indicated 20% increase is implemented for all carriers, the State Fund is
expected to have a loss ratio of 82.5% and the private carriers are expected to have
a loss ratio of 67.5%. These ratios may or may not be appropriate for private
carriers or the state fund depending upon their expense and profitability needs
which may differ.

H. Calculation of Trend Indications

Trend factors are generally based on five years of policy year data. A larger
number of years of data may be used in some state filings at the request of NCCI or
the regulator.

Accident year data rather than policy year data is used for trend calculations in
some states in response to requests by regulators. NCCI indicated that policy year
data is more reliable.
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In some filings, separate trend factors are calculated based on state fund and
private industry data. A weighted average trend is used in the rate level change
calculations. If the trends differ widely, the combination may lead to rate levels
which are adequate in the aggregate but do not reflect the expected costs for either
segment of the business. If different trend factors were applied to each segment,
the magnitude of the expected differences in experience between groups would be
more clear.

The determination of the appropriate trend factor for a state which has recently
introduced a medical fee schedule requires the modification of standard
methodologies. Medical trends are lower in states which have an effective medical
fee schedule than in states without a medical fee schedule. A ~bent-lineu trend
factor is calculated which uses two separate trend factors with the change in trend
occurring at the date of the implementation of the medical fee schedule. The
trend based on state experience with no medical fee schedule is used for periods
prior to the implementation of the fee schedule. The trend factor for periods after
implementation of a medical fee schedule is based on the countrywide trend for
states with an effective fee schedule modified to reflect the ratio of the state trend
prior to the fee schedule to the countrywide trend for states with no fee schedule.

To illustrate the ’bent-line’ trend, we will assume that the state being evaluated had
a medical fee schedule adopted on January 1, 1990. The state medical experience
supports a medical trend of 12% which was 20% higher than the 10% countrywide
trend for states with no fee schedule. In this example the countrywide trend factor
for states with effective medical fee schedules is 5%. The state trend used for the
period after the fee schedule is implemented will be 6%. (5% x 12%/10% = 6%).
In calculating rate level indications, experience will be projected to January 1, 1990
levels using the 12% trend and then projected to the average effective date for
proposed rates using the 6% trend factor.

In certain states which have had downward trend indications, regulators do not
permit credibility weighting of state trend indications with the countrywide trends.
In these cases, NCCI uses a trend of unity which assumes that losses grow at
exactly the same rate as payrolls.
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In certain circumstances, such as significant legal or economic changes in the state,
the trend factors may be judgmentally modified. Actuarial judgment must be
introduced when the historical indications cannot be adjusted to reflect changes in
conditions.

I. Evaluation of Provisions for Profit and Contingencies

For many years, the standard provision for profit and contingencies in an NCCl rate
filing has been 2.5% of premium. Today many states do not permit the use of the
standard profit and contingencies margin of 2.5%. Some states specify the formulas
to be used in calculating the indicated provisions. Others specify a percentage
provision for profit and contingencies in the filing approval order.

NCCI has developed an internal rate of return model for testing the profit and
contingency provisions in rate level proposals. This model is designed to project all
cash flows associated with a group of policies written uniformly during the policy
effective year with $1 million of net earned premium.

NCCI has also developed a cost of capital model which examines a number of
financial ratios for selected commercial casualty companies and uses their
experience to evaluate target rates of return.

The material supporting the internal rate of return and target rate of return
projections are included with some filings and are provided on request in other
states. Regulators in some states have not accepted the NCCI’s methodologies and
have required that other approaches be used.

Except for the relatively brief reference on this page, which was included for the
sake of completeness, the M&R examination of NCCI did not analyze the NCCI’s
methodology for determining profit and contingency Ioadings. M&R and the states
conducting this examination agree that this topic is important in workers
compensation ratemaking.
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This agreed-upon importance notwithstanding, the states conducting this
examination chose not to include this topic within the scope of the work to be
performed by contractors engaged in the NCCI examination. The states made this
decision based on their perception of potential costs and also based on their
perception that any such study would be likely to only add to the literature in the
area, rather than provide definite direction to regulators and to NCCi.
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II. CLASSIFICATION RATEMAKING

A. Calculation of Industry Group Differentials

Certain states do not use industry group differentials. For a state that does not have
a credible amount of experience in one or more of the industry groups, the use of
industry group differentials may not improve rate equity.

A few states specify that selected classes be reclassified to a different industry group
than the one generally assigned by NCCI in order to reflect the type of business
performed for insureds in these classes in the state. An additional industry group
was developed in Alaska for the oil and gas industry. In Alaska, these classes
represent a credible subset of the state experience which is subject to substantially
different economic forces. In most states, these classes would probably not have
enough experience to produce credible indications.

B. Calculation of Class Rates

The credibility standards for assigning full credibility to national experience
generally require 25 serious cases and 300 non-serious cases. In Alaska, NCCI uses
50 serious and 600 non-serious cases for full credibility of national experience.
The standard for full medical credibility in Alaska is a total of 600 actual serious
and non-serious cases. A special study performed for the Alaska Division of
Insurance indicated that a specified number of claims from the state would be
expected to better predict state losses than an equal number of adjusted
countrywide claims.
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C. Modification of Swing Limits

Lower swing limits than the standard 25% are used in several states at the request
of the insurance department. In the 1990 rating cycle, a number of states required
lower swing limits.

The limitation of class rate level changes using swing limits does not change the
overall premium income. Whenever classes have their rate changes limited, the
remaining classes will have their existing rate indications adjusted through the
application of the test correction factor.

A simple example may clarify the impact of varying the level of swing limits.

Class A Class B Total

Premium $200,000 $800,000 $1,000,000

Indicated Change 1.430 1.01 75 1.1 00

Modified for 25%
swing limit 1.350 1.0375 1.1 00

Modified for 10%
swing limit 1.200 1.0750 1.100

If a 25% limitation is applied, class A will have a rate level increase of 35% since
the total (industry group) increase is 10%. Class B will have a rate increase of
3.75%. This is the amount required to produce the overall 10% increase. The
adjustment required to produce the indicated overall change is relatively small.

If a 10% limitation were applied, class A would have an increase of 20% and class
B would have a 7.5% increase.
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Some loss cost states do not permit the imposition of swing limits. It is then the
responsibility of the individual insurers to introduce limitations and adjust
premiums for all classes to produce the selected overall rate level.
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III. INDIVIDUAL RISK MODIFICATIONS

A. Assigned Risk Premium Modifications

In recent years, a number of programs have been developed to more equitably
allocate costs between voluntary business and assigned risks.

Some states use lower premium discount factors or no premium discount factors for
insureds written through the assigned risk plan. This creates the situation where
larger insureds in an assigned risk pool will end up paying a relatively greater
penalty. Reasons for this treatment sometimes include:

ao Many regulators feel that smaller insureds have fewer alternatives
available to them in terms of how their insurance is placed; hence it
is ’fairern that larger insureds, which ostensibly have more control,
are assessed a larger assigned risk penalty.

bo Many regulators feel that smaller insureds are often placed in
assigned risk plans without a thorough underwriting review, where
large insureds are much more likely to have been closely reviewed
prior to declination. If one accepts these presumptions, then it
would appear that larger insureds in an assigned risk plan might tend
to be of relatively poorer quality than smaller insureds.

We did not undertake to confirm these or similar presumptions, or attempt any
study of indicated differentials by size of risk. We are aware that the entire
assigned risk area, including consideration of questions like these, is the recipient of
ongoing scrutiny by both NCCI and the regulatory community.

Other states include premium discount factors for those in the assigned risk plan
only if they qualify based on the size of their experience rating modification factor.
Under such a plan, a risk with a .80 experience rating modification would receive
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premium discounts, but a risk with a 1.20 modification would not. The large risks
with favorable experience are given the benefit of premium discounts.

Several states have adopted an additional experience rating plan for the assigned
risk program. This program, known as the Assigned Risk Adjustment Program
(ARAP), introduces an additional debit on risks whose actual losses were higher
than expected losses which have already been modified by the experience rating
plan. Surcharges are limited based on the size of the risk. For risks with expected
losses of $2,500 the maximum additional charge is 9%. A maximum surcharge of
49% is imposed for risks with over $40,000 of expected losses.

A second program, the Assigned Risk Rating Plan (ARRP) has also been accepted in
some states. This program develops premium surcharges for assigned risks over
$50,000 that have poor loss experience. For more details on how residual markets
affect ratemaking, please see our report in Section II-B, Subsection 8.
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a-Rates (’Guide’ a-Rates)
A-Sheet Conversion Factors
A-Sheets (Pure Premium Exhibits)
Accident Year
Accident Year Call
Basic Manual on Workers Compensation Insurance and Employers Liability
Bulk Reserves
Calendar Year Call
Case Reserves
Contract Medical or Hospital Allowance
"Corr’ File
Credibility
Credibility Complement
Critical Value
"D" Ratio
"D" Ratio Factors
"D" Ratio Formula
Data Request Form
Detailed Claim Information
Development Factor
Ex-Medical Rate
Ex-Medical Ratio
Excess Loss Factors (ELF)
Expected Annual Trend
Expected Loss Rates (ELR)
Expected Losses
Expenence Modification (MOD)
Experience Period for Ratemaking
Expenence Period for Trend
Expenence Rating
Expenence Rating Eligibility Requirements
Expenence Rating Plan Manual for Workers Compensation and Employers Liability
Exposure
Extended Term
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Financial Call
Financial Data
Financial Data Adjustment Factor
First Report (Financial Call)
First Report (WCSP)
Form H
Form J
Form R
Free Flow
Frequency
Incurred But Not Reported (IBNR)
Indexing
Injury Type
Interstate Risk
Investment Income
Law Amendment Factor
Loss Adjustment Expense (LAE)
Loss Cost
Loss Ratio
Loss Ratio Adjustment Program &RAP)
Manual Premium
Manual Rate
Master - Final Pass Rates
Merit Rating
Midterm Cancellation
Minimum Premium
Minimum Premium Multiplier
MIP
Monopolistic State
National Data Base
NC-235’s
NCCI
Net Premium
New Business
Non-Free Flow
Non-Rated Risk
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On-level Factor
On-level Losses
On-level Premium
Outstanding (Excluding I BN R) Losses
PayrolllLoss Detail (P/L Detail)
PEMIP
Per Capita Classification
Permissible Loss Ratio
PlCS
POC State
Policy Effective Date
Policy Register
Policy Year
Policy Year Call
Policy Year Data
Premium Threshold
Primary Loss
Profile System
Proof of Coverage Card
Proof of Coverage State
Pure Premiums (A-Sheets)

Indicated by Experience
Underlying Present Rates
Present on Rate Level
Indicated by National Relativity
Derived by Formula

Pure Premiums Underlying Rates
Present
Proposed

Rate Filing
Rate Level Adjustment Factor (RLAF)
Rate Projection Period
Rated Risk
Rated Size Policy
Ratemaking
Ratio of Manual to Earned Premium
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Report, Carrier Forms
Report, Duplicate
Report, Rejection
Reported Data
Retrospective RaUng
Retrospective Rating Eligibility Requirements
Retrospective Rating Plan Manual for Workers Compensation and Employers Liability
Revised Experience Rating Plan (RERP)
Risk ID
Risk Study
SAWW
Schedule Z
Second Report, Third Report, Etc. (Financial Calls)
Seconds, Thirds, Fourths, Fifths (WCSP)
Self-Rating Point
Severity.
SL2 Process
Standard Exclusions
Standard Premium       ~
State Reference Point
Statistical Plan
Stevedoring Classifications
Subsequent Reports
Swing Limits
Target Cost Ratio (TCR)
Test Correction Factor (TCF)
Three-Year Fixed Rate Policy
Trend
Turnaround Document
Ultimate Cost
Unit Cards
Unit Record Card
Unit Report Control (U RC)
Unit Report System (URS)
United States Longshoremen’s and Harbor Workers’ Compensation Act (USL&HW

Comp. Act)
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United States Longshoremen’s and Harbor Workers’ Percentage (USL&HW %)
Unreported Data
Valuation Date
Workers Compensation Statistical Plan (WCSP)
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a-RATES (’GUIDE’ a-RATES)

Classifications whose diversification of experience cannot warrant normal manual
rating are ’a’-rated. Estimated rates are obtained from NCCI or another licensed
rating organization until an inspection of the insured’s activities can be made.

A-SHEET CONVERSION FACTORS

These factors are calculated by injury type for the latest three report policy periods
and one three-year fixed rate policy period. They are applied to the corresponding
NC-235 losses for each class code to obtain A-Sheet losses. They contain amendment
factors, loss development to an ultimate report, loss assessments (if applicable), policy
and calendar-accident year adjustment, trend(s) (if applicable), and loss adjustment
expense (when applicable).

A-SHEETS (PURE PREMIUM EXHIBITS)

This exhibit contains, for each classification, payrolls, losses on current level (see A-
Sheet Conversion Factors), credibilities for state and national partial pure premiums, as
well as the following pure premiums (see Pure Premiums) by serious indemnity, non-
serious indemnity and medical parts:

2.
3.
4.
5.

Indicated by Experience
Present on Rate Level
Underlying Present Rates
Indicated by National Relativity
Derived by Formula

ACCIDENT YEAR

A loss accounting definition whereby experience is summarized by the calendar year
in which an accident occurred.
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ACCIDENT YEAR CALL

A request for premium and loss experience reported by accident year. (Reference:
Financial Call).

BASIC MANUAL ON WORKERS COMPENSATION INSURANCE AND EMPLOYERS
LIABILITY

This manual contains the rules in use in Workers Compensation and Occupational
Disease and a description of each rule. It also contains the following:

Administrative Bureau Rules and Procedures
Premium Discount Tables
Cancellation Tables
Classifications
Underwriting Guide
Interpretation Section: Classifications, Auditing, Basis of Premium, Manual

Rules, Miscellaneous, Overtime, Payroll Limitation, Premium Discounts,
Experience Rating, Retrospective Rating

Manual Supplement - Treatment of Disease Coverage
Rates and Rating Values Including Special Classifications

BULK RESERVES

Those outstanding reserves for general case reserve inadequacy, supplemental case
reserves, cases that may reopen, or other (non IBNR) reserves which are not
associated to specific claims. (Reference: Financial Call).
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CALENDAR YEAR CALL

A request for companies to submit aggregate data for the specified calendar year.
(Reference: Financial Call).

CASE RESERVES

Those outstanding reserves established for specific known cases.

CONTRACT MEDICAL OR HOSPITAL ALLOWANCE

A payment made by an insurance company to cover medical costs provided to the
injured worker by the employer. Injury code #17 on the WCSP NC-235’s.

"CORRu FILE

A temporary correction file used to store financial call data corrections when
determination of a state’s rate level is in progress.

CREDIBILITY

A weight, ranging from 0 to 1, assigned to a certain body of data. NCCI applies
credibility in its trend methodology, its classification ratemaking methodology, and its
experience rating methodology.

CREDIBILITY COMPLEMENT

Unity less credibility.
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CRITICAL VALUE

The amount of indemnity losses determining whether a permanent partial claim is
classified as major or minor. If the indemnity portion is greater than or equal to the
critical value, then the injury type is major permanent partial. If the indemnity portion
is less than the critical value, then the injury type is minor permanent partial.

"D" RATIO

Represents the ratio of expected primary losses to total expected losses for a given
classification.

"D" RATIO FACTORS

Used in the ’D’ ratio formula, these factors are calculated for application to serious,
non-serious, and medical pure premiums. (Reference: ’D" Ratio Formula).

RATIO FORMULA

As follows:
[(Serious ’D’ ratio factor x Serious pure premium)

+ (Non-serious ’D’ ratio factor x Non-serious pure premium)
+ (Medical ’D’ raUo factor x Medical pure premium)]

+ Total Pure Premium.

’D" ratios are limited to plus or minus .I from the last approved fate’s "D" ratio. In
most states, ’D’ ratios cannot be less than .25; nor can they exceed .90.
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DATA REOUEST FORM

Describes the workers compensation statistical plan policy periods to be used in the
upcoming state experience filing. Also denotes critical values, current A sheet Loss
Limitatio.n (to limit NC-235 losses), current master and the Phase I Volume Checks.

DETAILED CLAIM INFORMATION

Information on an individual claim basis which provides detail on the components of
the loss. This is obtained through a separate call on a sample basis.

DEVELOPMENT FACTOR

Ratio of losses (premium) at a given age divided by losses (premium) at a prior age.

EX-MEDICAL RATE

Policies may be endorsed to exclude medical coverage (e.g. hospitals). The carrier
does not provide medical payment for this coverage, and a manual rate is calculated.

Formula: (1 - Ex-Medical Ratio) x Rate

EX-MEDICAL RATIO

Ratio used to calculate Ex-Medical Rate.
Formula: .7 x Proposed Medical Pure Premium/Proposed Total Pure Premium

(Note: The .7 assumes the carrier is still liable for some portion of the medical on an
ex-medical policy. It also assumes that the loss adjustment expense and the general
expense will be the same for an ex-medical policy as for a full coverage policy, but
production, taxes and profit will be lower for an ex-medical policy).
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EXCESS LOSS FACTORS (ELF)

Excess Loss Factors are percentages of standard premium paid by the policyholder in
lieu of being charged for losses above a selected limit per accident. The charges vary
by hazard group to reflect the differences in expected frequency and size of claim.
Excess Loss Factors are only used in the Retrospective Rating Plan.

EXPECTED ANNUAL TREND

Estimated annual amount of increase in loss ratio. It is used to the extent that the
indemnity and/or medical trend indications based on an individual state’s experience
is not credible. It is based on the sum of the data for states where the NCCI calculates
trend factors.

EXPECTED LOSS RATES (ELR)

ELR’s are used in the experience rating calculation. An ELR estimates average loss
levels (losses per $100 of payroll) of a classification for the experience rating plan
experience period. The ELR factor is calculated for each hazard group and is applied
to the manual rate to obtain the expected loss rate.

EXPECTED LOSSES

In classification ratemaking: the class payroll in hundreds multiplied by the
partial pure premium underlying the current rate (not the A-Sheet pure
premiums). Used to calculate state credibility.

o In experience rating: the payroll in hundreds multiplied by the expected loss
rate.
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EXPERIENCE MODIFICATION (MOD)

A factor calculated from actual case loss experience (unit cards) used to adjust an
insured’s manual premiums (up or down) based on the insured’s loss experience
relative to the average underlying the manual premiums.

EXPERIENCE PERIOD FOR RATEMAKING

The time interval from which the loss and premium data was extracted.

EXPERIENCE PERIOD FOR TREND

The time interval from which the indemnity (medical) loss ratio data was extracted.

EXPERIENCE RATING

A mandatory form of individual risk rating which takes into consideration the loss
experience of the particular insured (or ’riskH) relative to the industry average. (Applies
only to insureds meeting Premium Eligibility Requirements).

EXPERIENCE RATING ELIGIBILITY REOUIREMENTS

In states where Item E-1215 is effective the minimum premium required for
experience rating eligibility is approximately equal to the standard earned premium
generated from ten average workers. The state average earned rate and the state
average wage are used in determination of the eligibility requirements.
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EXPERIENCE RATING PLAN MANUAL FOR WORKERS COMPENSATION AND
EMPLOYERS LIABILITY

Contains the rules that govern the Experience Rating plan in connection with Workers
Compensation and Employers Liability insurance.

EXPOSURE

For most classifications, the total dollar amount of covered payroll in units of $100.
Number of employee years is used instead of payroll for "per capitaN classifications.

EXTENDED TERM

A policy that extends past 12 months and 15 days in length. Unit statistical cards are
required separately for the first 12 month period and each subsequent period of 12
months or less.

FINANCIAL CALL

A request for financial information from the carrier. Financial calls are required for
each state. This information is used to generate aggregate rate level indicators,
reconcile reported data for expense analysis and for certain state specific calculations
and regulatory reports. There are three primary financial calls - Accident year,
Calendar year and Policy year.

FI NANCIAL DATA

Policy year, accident year, and calendar year data are collected on an overall basis
and are referred to as financial data because they can be reconciled to a company’s
annual statement.
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FINANCIAL DATA ADJUSTMENT FACTOR

The factor to adjust the financial data loss ratio used in the A-Sheets to the final loss
ratio. The factor is used in the calculation of the Rate Level Adjustment Factor.

FIRST REPORT (FINANCIAL CALL)

For the accident year financial call, the first report is as of the end of the accident year
(i.e. 12 months). For the policy year financial call, the first report is as of 24 months
after the start of the policy year.

FIRST REPORT (WCSP)

For the first Workers Compensation Statistical Plan unit report filing; the first report
contains policy year payroll, premiums and claims valued as of the 18th month after
the policy became effective.

FORM H

Displays by classification the payroll, premium at current manual rate, expected losses
and credibilities by parts.

FORM I

Determines the amount of expected serious, non-serious and medical losses necessary
for full state credibility. This exhibit is included in the Workers Compensation
Statistical Plan data request~
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FORM R

Totals by industry group and policy period, showing payroll and premium at current
manual rates. Part of the Workers Compensation Statistical Plan data request.

FREE FLOW

Unit card data which can be processed without manual intervention through the
experience rating system.

FRE(~UENCY

Number of claims divided by exposures in a given period.

INCURRED BUT NOT REPORTED (IBNR)

IBNR refers to losses estimated for events that will result in claims but have not yet
been reported to insurers. It also may include ~bulk’ reserves for estimated future
development of case reserves. Carriers are required to report IBNR on the financial
calls.

INDEXING

The process of assigning a risk ID to a unit card.

INIURY TYPE

NCCl classifies injuries as one of the following:

1. death
2. permanent total
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5.

7.

major permanent partial
minor permanent partial
temporary total
medical only.
contract medical

NCCI RATEMAKING PROCEDURES
GLOSSARY

INTERSTATE RISK

Policyholder with payroll (exposure) in more than one state where interstate rating has
been adopted.

INVESTMENT INCOME

That part of a company’s income that stems from the interest and dividends earned on
the stocks and bonds it owns or the return on any other investment in which it has put
its funds.

LAW AMENDMENT FACTOR

Factor that adjusts losses for any changes in the law.

LOSS ADIUSTMENT EXPENSE (LAE)

Includes the cost of investigaUng cases, representing the employer before claims
adjudicaUng bodies, defending law suits and so forth. The allowance for loss
adjustment expense includes both allocated and unallocated expense since workers
compensaUon reported losses exclude all loss adjustment expense (except Coverage B
employers liability claims).
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LOSS COST

The portion of workers compensation rates consisting of projected losses. Expenses
and profits are not included in loss cost.

LOSS RATIO

Losses divided by premium in a given period.

LOSS RATIO ADIUSTMENT PROGRAM (LRAP)

A plan that increases the Experience Rating Plan’s responsiveness to an individual
construction employer’s actual claim experience through the application of additional
premium credits or surcharges. LRAP was applicable in Illinois, Maryland, Nebraska,
and Oregon but has since been discontinued.

MANUAL PREMIUM

Payroll, in hundreds of dollars, multiplied by the manual rate.

MANUAL RATE

The unit cost which is multiplied by the employer’s payroll to determine manual
premium.

MASTER-FINAL PASS RATES

The final computer printout lisUng class codes, run and effective date of rates,
approved updated pure premiums by serious, non-serious, medical and total,
approved rates, disease elements and ’D" ratios. This printout of classification code
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rates and rating values is used as the base upon which the next proposed rate change
is run.

MERIT RATING

State mandated program to provide a factor for premium adjustment based on past
loss experience of a risk. Merit rating differs from experience rating in that merit
ratings are determined for policies with premiums below the Experience Rating
threshold.

MIDTERM CANCELLATION

One party cancels the insurance contract after the effective date but before the
expiration date.

MINIMUM PREMIUM

The minimum price for writing a workers compensation policy based upon the
following formula:

Rate (including disease loading) x Minimum Premium Multiplier + Expense Constant.

(Note: This formula does not apply to per capita classes).

MINIMUM PREMIUM MULTIPLIER

The minimum premium multiplier is a component of the minimum premium formula.
It was originally calculated to reflect the state average annual worker’s wage ((average
weekly earnings x 52 weeks)/lO0), but limited to a maximum annual increase of 10
units.
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For example, the minimum premium multiplier in Alabama should be the average
annual workers wage in hundreds rounded to the nearest 5 ((294.79 x 52)/100 =
150). The Alabama minimum premium multiplier is, however, subject to the
maximum increase of 10. Since the May 1, 1986 minimum premium multiplier is 105,
the June 1, 1987 minimum premium multiplier cannot increase to 150. It is limited to
115.

MI__P

Monetary Incentive Program or fining program used by NCCI to encourage timely and
accurate submission of experience by carriers. Also known as PEMIP.

MONOPOLISTIC STATE

State where workers compensation coverage is written by a state fund with no
competition from commercial carriers.

NATIONAL DATA BASE

A compilation of the latest approved indicated A-Sheet experience for every state. It
is used to derive the pure premiums indicated by the National Relativity.

NC-235’s

Compilations of Workers Compensation Statistical Plan data which show payroll,
earned and manual premiums, number of cases and indemnity and medical losses by
injury type. For individual class NC-235’s, losses from individual claims are limited to
20% of the self-rating point, and for multiple claims are limited to 40% of the self-
rating point. (Under SERA the A-sheet limitation point will no longer be called the
self-rating point).
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National Council on Compensation Insurance.

NET PREMIUM

Premium resulting from the application of premium discounts and retrospective
adjustments to standard premium.

NEVV BUSINESS

Policies newly written by an insurance carrier.

NON-FREE FLOW

Unit card data which requires manual intervention to continue processing through the
experience rating system.

NON-RATED RISK

An insured risk which is not subject to experience modification of policy premium.

ON-LEVEL FACTOR

Factor that adjusts premium (losses) to the current premium or law level.

ON-LEVEL LOSSES

Losses from a prior period multiplied by the on-level factor to arrive at losses on the
same base as those in the current period.
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ON-LEVEL PREMIUM

Premium from a prior period multiplied by the on-level factor to arrive at premium on
the same base as those in the current period.

OUTSTANDING (EXCLUDING IBNR) LOSSES

In the financial calls, this definition is intended to capture case reserves and bulk
reserves (see separate definitions of these two reserve components). For some
carriers, this item will include case reserves only. (Reference: Financial Call).

PAYROLL/LOSS DETAIL (P/L DETAI L)

The individual class records, taken from unit cards, for a particular state and policy
period. The class records are separated into exposure (usually payroll) and loss
records.

PEMIP

Performance Evaluation Monetary Incentive Program or fining program used by NCCI
to encourage timely and accurate submission of experience by carriers. Also known
as MIP.

PER CAPITA CLASSIFICATION

A classification which uses the number of worker years rather than payroll as the
exposure base. Private residence workers (servants, drivers) fall into this category. Per
capita classification rates are rounded to a whole number, and the minimum premium
is usually the rate plus the expense constant.
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PERMISSIBLE LOSS RATIO

The target cost ratio excluding loss adjustment expense.

PICS

NCCI databaseof carrier policy information (Policy Issue Capture System).

POC STATE

Proof of Coverage State.
compensation coverage.

States that use NCCI database to verify workers

POLICY EFFECTIVE DATE

Effective date of coverage for a policy; starts WCSP unit reporting cycle.

POLICY REGISTER

A record of key data (number, effective date, coverage states, etc.) for all policies
maintained in a carrier database.

POLICY YEAR

A premium and loss accounting definition whereby experience is summarized for all
policies with effective dates in a given calendar year period.
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POLICY YEAR CALL

A request for premium and loss experience reported by policy year. (Reference:
Financial Call).

POLICY YEAR DATA

The premium and loss associated with policies with effective dates in a given calender
year period.

PREMIUM THRESHOLD

Annual or two-year average premium payment level that qualifies a risk for experience
modification. Each state sets its own threshold.

PRIMARY LOSS

Used in experience rating. Under the revised experience rating plan, it is the portion
of a loss up to $5,000. The prior experience rating plan contained a formula to
produce primary losses. The effective date for the new $5,000 threshold varies by
state. Primary losses are used to avoid unreasonable effects of very large losses on an
insured’s experience modification factor in the experience rating plan.

PROFILE SYSTEM

NCCI system containing the last calculated experience rating and unit reports received
since the last rating.

Page 140 December 6, 1991 NCCl Examination - Volume II - Section IIA

MILLIMAN & ROBERTSON, INC.



PROOF OF COVERAGE CARD

NCCI RATEMAKING PROCEDURES
GLOSSARY

Document sent to the state notifying it of a company’s workers compensation
coverage.

PROOF OF COVERAGE STATE

States that use the NCCl database to verify workers compensation coverage.

PURE PREMIUM DEPARTMENT

The actuarial department within NCCI that calculates development factors, industry
group differentials and cost ratios and produces certain exhibits for class ratemaking.
The Pure Premium Department produces the A-Sheets (using calculated loss
development factors, industry group differentials and other factors) and certain
exhibits for class ratemaking.

PURE PREMIUMS (A-SHEETS)

Indicated by Experience - Workers Compensation Statistical Plan
experience from class NC-235’s adjusted to current level of benefits,
and to reflect loss adjustment expense, trend and financial data,
developed to an ultimate and divided by payroll in units of one
hundred dollars.

o Underlying Present Rates - On A-Sheets, the pure premiums from the
last rate revision, adjusted for the most recent off-balance of the
Experience Rating Plan and any subsequent law changes since the last
rate revision.

Present on Rate Level - The A-Sheet underlying pure premiums
adjusted to the level of the current financial data.
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e Indicated by National Relativity - See Frank Harwayne’s paper, "Use of
National Experience Indications in Workers Compensation
Classification Ratemaking.’ (PCAS, Vol. LXIV, 1977, p. 74). Pure
premiums reflect the countrywide experience as indicated by the latest
available individual classification experience for all states for which the
National Council compiles data.

Derived by Formula - Weighted combination of indicated present on
rate level and indicated by national relativity pure premiums.

(state credibility x indicated pure premium) + (national credibility x
pure premium indicated by national relativity) + [(1 - state credibility
national credibility) xpure premium on present rate level]

PURE PREMIUMS UNDERLYING RATES

Present: These are the serious, non-serious and medical pure
premiums underlying the rates currently in effect. They are obtained
from the master, and are used to obtain pure premiums on the next set
of A-sheets.

o Proposed: These are the serious, non-serious and medical pure
premiums underlying the proposed rates, obtained by rate calculations.
(Note: Not to be confused with A-Sheet Pure Premiums.)

RATE FILING

The annual request for workers compensation rate changes filed with a state.
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RATE LEVEL ADIUSTMENT FACTOR (RLAF)

Allows for any factors to be applied to a reviewed classification rate calculation
(RLAF x Test Correction Factor = Composite Factor) that are not applied elsewhere in
a rate filing, as well as an adjustment of financial data.

RATE PROIECTION PERIOD

This is the time period from the average accident date in the experience period for
ratemaking to the average accident date for the policy year starting on the effective
date stated in the rate filing.

RATED RISK

An insured risk that is subject to experience rating modification of policy premium.

RATED SIZE POLICY

A policy which has enough premium to meet state threshold amounts for experience
modification. Policies with premium within $500 of this threshold are also included in
this group.

RATEMAKING

The actuarial process of establishing premium rates to be charged to policyholders.
Ratemaking is performed annually on a state-by-state basis.
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RATIO OF MANUAL TO EARNED PREMIUM

The present ratio of manual premium to earned premium divided by
the proposed ratio of manual premium to earned premium is applied in
A-Sheets to obtain pure premiums underlying manual rates.

The new (proposed) ratio of manual premium to earned premium (after
any adjustments - e.g., revised eligibility) is applied in the rate
calculation.

REPORT, CARRIER FORMS

Summarizes each carrier’s overall timeliness with unit reports.

REPORT, DUPLICATE

A facsimile of all unit reports that are rejected due to identical key information to
records already on PICS.

REPORT, REJECTION

A facsimile of unit reports that fail edit criteria.

REPORTED DATA

Carrier data that has been reported to a bureau on a unit report.

RETROSPECTIVE RATING

A voluntary rating system setting forth conditions whereby the premium actually paid
by an insured depends upon the loss experience generated by the insured dOring the
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time the policy is in force, subject to maximum and minimum limits. The
Retrospective Rating Plan offers five Rating Options.

RETROSPECTIVE RATING ELIGIBILITY REQUIREMENTS

A risk is eligible for Retrospective Rating if it satisfies the following standard premium
requirements:

One-Year Plan - A risk is eligible for a one-year plan if the estimated
standard premium is at least $25,000.

Three-Year Plan - A risk is eligible for a three-year plan if the estimated
standard premium for 3 years is at least $50,000. Exception: Eligibility
for Rating Option V is at least $75,000.

RETROSPECTIVE RATING PLAN MANUAL FOR WORKERS COMPENSATION AND
EMPLOYERS LIABILITY

Contains the rules that govern the Retrospective Rating Plan in connection with
Workers Compensation and Employers Liability policies.

REVISED EXPERIENCE RATING PLAN (RERP)

A modification to the experience rating plan introduced in 1989 using updated
parameters to more accurately predict the loss experience of an eligible employer.

RISK ID

A unique number used by NCCl to identify a rated risk.
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RISK STUDY

A printout of risk, payroll, earned and manual premium and indemnity and medical
losses by premium size for stock and non-stock companies by industry group on a first
report basis. Also contains list of risks with premium greater than $99,999 by carrier
and class code.

SAWW

Statewide Average Weekly Wage.

SCHEDULE Z

A compilation of unadjusted Workers Compensation Statistical Plan experience by
policy period and by class, which underlies the A-sheets. Losses are not limited in any
way. The same data on NC-235’s is available on Schedule Z.

SECOND REPORT, THIRD REPORT, ETC. (FINANCIAL CALLS)

Premium and loss data evaluated 12 months, 24 months, etc. after the first report.

SECONDS, THIRDS~ FOURTHS, FIFTHS (WCSP)

Subsequent WCSP reports occurring 12, 24, 36 and 48 months after the first report for
a policy.

SELF-RATING POINT

In experience rating, the self-rating point is the amount of expected losses necessary
for a risk’s own experience to solely determine its experience modification. (Under
SERA, however, the concept of self-rating will no longer exist.) It is also used to limit

Page 146 December 6, 1991 NCCI Examination - Volume II - Section IIA,

MILLIMAN & ROBERTSON, INC.



NCCI RATEMAKING PROCEDURES
GLOSSARY

the losses considered in experience rating to 10% and 20% of the self-rating point for
single and multiple claims respectively. (Under SERA, losses for experience rating will
be limited using the State Reference Point).

The self-rating point is 25 times the serious average cost per case averaged with the
previous self-rating point.

In the Pure Premium Exhibits (the A-sheets), losses are limited to 20% and 40% of the
self-rating point for single and multiple claims, respectively.

SEVERITY

Volume of losses divided by claims in a given period.

SL2 PROCESS

Current NCCI process of requesting late records that should be replaced by the Unit
Report Control turnaround process.

STANDARD EXCLUSIONS

Any classification code whose experience is not found on the A-Sheets (e.g., Federal
classifications, Maritime classifications, ’a’-rated classifications, Explosive
classifications, Non-Ratable Element Codes). These codes are listed on the master as
industry group ’7’.

STANDARD PREMIUM

Premium resulting from the application of experience rating and expense constants to
manual premium.
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STATE REFERENCE POINT

This number will be used in the new SERA plan and is equal to 250 times the state
average cost per case. The State Reference Point will be used to determine loss
limitations for experience rating.

STATISTICAL PLAN

The rules that govern how workers compensation statistics must be reported to NCCI.

STEVEDORING CLASSIFICATIONS

Stevedoring classes are those involving the loading and unloading of cargo from ships
in port, and are Federal classifications.

NC-235 Grand Totals Excluding or Including Stevedoring classificaUons refer to totals
with or without all Federal Classifications (Shipbuilding, Stevedoring and United States
Armed Services Risks - Class Code 9077F), not only Stevedoring Classifications.

SUBSEOUENT REPORTS

All Workers Compensation Statistical Plan unit cards after the First Report.

SWING LIMITS

Swing limits are used to control the change in rates by classification. For example, a
swing limit of 25% implies that Maximum Deviation = Effect of the final change in
rate level by industn/group plus or minus 25% rounded to the nearest 1%.
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TARGET COST RATIO (TCR)

Represents the percentage of each dollar of standard premium available for payment
of benefits including loss adjustment expense.

TEST CORRECTION FACTOR (TCF)

Used to determine if the required change in manual premium level has been
achieved. An iterative process continually tests the proposed rates including tentative
TCF’s until the required change is obtained. This process also adjusts for the effect of
classes limited by the upper and lower swing limits.

THREE-YEAR FIXED RATE POLICY

Established to permit the underwriting of small size insureds at less cost. An insured
whose estimated premium is not over $700 per year may be written for a period of
three years at the manual rate, provided the risk is not eligible for the Experience
Rating Plan on the effective date of the policy. This rate will not change unless there
is an adjustment of outstanding policies in excess of 10% as a result of a law
amendment.

TREND

Factor applied to indemnity (medical) loss ratio to adjust for future inflation in loss
ratios.

TURNAROUND DOCUMENT

A Listing or Report sent from the bureau to the carrier and then returned to the
bureau with the appropriate Carrier Response Codes.
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U LTIMATE COST

The total paid losses to date plus an estimate of all future costs required to close the
claim.

UNIT CARDS

Standard reporting forms completed by insurance companies for each insured
supplying information about payroll and premium by classification, and losses for
individual claims above a minimum size. Small claims are reported on an aggregate
basis. Unit cards are received by the National Council and compiled for each state
under the Workers Compensation Statistical Plan.

UNIT RECORD CARD

Report of premiums and/or claims to the state workers compensation body or rating
bureau.

UNIT REPORT CONTROL (URC)

Production system that will trigger requests for unit reports for experience rated sized
policies, provide information necessary to assess fines against carriers for late unit card
reporting and provide information on overall performance in delivering unit reports on
time.

UNIT REPORT SYSTEM (URS)

Future system which will provide an on-line database to store all unit reports and to
serve as a foundation for improvements to data validation, Experience Rating, and
Class Ratemaking.
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UNITED STATES LONGSHOREMEN’S AND HARBOR WORKERS’ COMPENSATION
ACT (USL&HW COMP. ACT)

Provides for payment of compensation and other benefits to employees such as
longshoremen, harbor workers, ship repairmen, etc. Applicable to employees while
working on navigable waters of the United States.

UNITED STATES LONGSHOREMEN’S AND HARBOR WORKERS’ PERCENTAGE
(USL&HW %)

Ratio comparison of federal to state indemnity benefit provisions expressed as an
overall percentage. The USL&HW % is applied to the rates for classifications that do
not normally reflect coverage under the USL&HW Act. Such increased rates apply
only to payroll of employers engaged in operations subject to the USL&HW Act (i.e.,
non-’F’ ClassificaUons).

U N REPORTED DATA

Carrier data that has not been reported to a bureau on a unit report.

VALUATION DATE

The point at which the costs of claims to date are estimated. (Reference: First Report,
Second Report, etc.).

WORKERS COMPENSATION STATISTICAL PLAN (WCSP)

The reporting method by which the National Council compiles its payroll, premium
and loss information through unit card summarization. The WCSP used to be referred
to as the Unit Statistical Plan (USP).
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SECTION IIA
NCCI RATEMAKING PROCEDURES
TECHNICAL SUPPLEMENT

As part of an NAIC examination of NCCl, Milliman & Robertson, Inc. has prepared a
description of the workers compensation ratemaking procedures utilized by NCCI.

The purpose of this Technical Supplement is to provide reference material including
selected sections of a sample rate filing and addiUonal support for classification
ratemaking.

I. SAMPLE NCCI RATE FILING

The sample rate filing was prepared by the National Council on Compensation
Insurance for the state of Illinois to be effective January 1, 1991.

The sample filing is subdivided into three main section as follows:

¯ Introductory Material

¯ Part I - Primary Exhibits

¯ Part II - Supporting Appendices

A brief outline of each of these areas follows.

A. Introductory Material

The introductory material includes:

1.    Cover Letter

The filing begins with a cover letter which presents the proposed rate level change,
the proposed effective data and other pertinent background information.
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2. Summary of Indicated Change by Component

The filing contains a two page summary of rate level indications for industrial classes
which are developed in the filing. The proposed changes are shown in two ways; first
by what NCCI refers to as by component and then by industry groups.

3. Table of Contents

The filing includes a Table of Contents indicating where pertinent materials in support
of the filing can be found.

B. Part I - Primary Exhibits

The Part I Primary Exhibits includes:

¯ Exhibit I - Determination of indicated change in Statewide premium
level

¯ Exhibit II - Workers Compensation Expense Program

¯ Exhibit III - Proposed Advisory Rates and Rating Values

C. Part II - Supporting Appendices

The Part II Supporting Appendices includes:

¯ Appendix A - Factors Underlying Rate Revisions

¯ Appendix B - Computation of Advisory Rates

¯ Appendix C - Law, Assessment and Tax Memoranda

December 6, 1991 NCCl Examination - Volume II - Section IIA

MILLIMAN & ROBERTSONo INC.



SECTION IIA
NCCI RATEMAKING PROCEDURES
TECHNICAL SUPPLEMENT

II. APPENDIX D - NCCI SUPPORTING MATERIAL

In our report on the ratemaking procedures utilized by NCCI, we describe each of the
above sections. We have found it necessary to add an Appendix D. This is not part
of the NCCI filing. Rather, it contains NCCI workpapers to document or clarify their
methodolosy.
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A-II:
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A-IV:
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A-VII:

Factors Adjusting 1988 Policy Year Premium and
Losses to Current Level
Calculation of Policy Year Development Factors
Factors Adjusting 1989 Calendar-Accident Year
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Factors
Calculation of Policy Year Trend Factor
Carriers Not Included in Policy Year and Calendar Year
Data
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B-II: Individual Classification Experience
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B-V: ’Fn Class Premium Level Change
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C-I: Change Resulting from Increase in the Minimum and
Maximum Weekly Benefits, Effective January 15, 1990

C-IV: Longshore and Harbor Workers’ Act - Special Fund
C-V: Longshore and Harbor Workers’ Act - Special Fund

Assessment
C-VI: Derivation and Support for Tax - Insurance Guaranty

Fund

II. APPENDIX D - NCCl SUPPORTING MATERIAL

D-I: Ratio of Earned to Manual Premiums
D-II: Calculation of Wage Trend Factors
D-Ill: NC235’s for Class 2014
D-IV: Credibility Criteria: Form J and Supporting Experience
D-V: Calculation of Discount Ratio Factors
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National.
Council
on Compensation
Insurance

October 3, 1990

Government, Consumer &
Industry Affairs
Illlno|~

Larry E. Hochstetler
Director

The Honorable lack Stamp
Director of Insurance
State of Illinois
Insurance Department
320 West Washington Street
Springfield, IL 62767

Re: Workers Compensation Advisory Rates
Costs - Effective January i, 1991
Illinois Voluntary Market

Dear Director Stamp:

and Rating Values - Advisory Loss

In accordance with Section 457(2) of the lllinois Insurance Code, I am
filing on behalf of the National Council on Compensation Insurance (NCCI)
advisory rates, advisory loss costs, and certain advisory rating values
which are being distributed to the NCCI m~ers and subscribers writing
workers compensation insurance for the voluntary market in Illinois. NCCI
members and subscribers will not be required to adhere to these advisory
rates or loss costs.

I am also filing on behalf of NCCI and its members and subscribers, certain
rating values that are part of the NCCI rating plan to which NCCI members
and subscribers are required to adhere.

The loss costs were determined by removing all allowances for expenses from
the rates and rating values proposed to become effective January I, 1991.

Specifically, these values exclude allowances for the following expenses:
Acquisition and Field Supervision; General Expense; Taxes,Licenses and
Fees other than Federal Income Tsx; Profit and Contingencies and Loss
Adjustment Expense. Additlonally, there are no provisions in these loss
costs for any Illinois assessments such as the Second Injury Fund, the
Compensation Rate Adjusement Fund, and the Insurance Guaranty Fund Tax.

We are including both the advisory rates and advisory loss costs (i.e.,
pure premium rates). Carriers may wish to adopt either the advisory rates
which are based on the NCCI’s compilations of expense data or the advisory
loss costs and apply their own expense provisions to calculate rates.

This advisory filing represents an average overall increase in premium
level of ÷8.5% for industrial classifications in the voluntary market from
the current advisory premium level (i.e., based on the advisory rare filing
effective January i, 1990). The breakdown of the components of this filing
is shown on the Sunmmry Page.

The attached advisory rates and rating values and pure premium rates are
proposed for use as of January i, 1991.

A circular will be sent to all NCCI members and subscribers notifying them
that these advisory rates and rating values and pure premium races have
been filed.
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In addition, the circular will advise NCCI members and subscribers to be
coEnizant of the possible impact of Senate Bill 1200 regarding the use of
the advisory rates and rating values.

Advisory rate and loss cost information filed, to which adherence is not
~, includes the following enclosed information and material:

I. AdvlsoryRates and Loss Costs, Including Disease
2. M~nimum Premiums
3. Expense Constants
~. Ex-Medical Ratios
5. Premium Discount Percentages included in ~Iscellaneou, Values

tables
6. United States Longshore and Harbor Workers’ Compensation Coverage

Percentage included in MIseellaneohs Vslues table
7. Tables of Retrospective Rating Values, Expected Loss Ratios and

Tax Multipliers used in connection with the various retrospective
rating plans

8. Excess Loss Premium and Pure Premium Factors (both state and
federal)

9. Retrospective Rating Development Factors
I0. Table of Specific Disease Loadings

The following material and information require adherence by NCCI members
and subscribers authorized by Section 457(2) of the Illinois Insurance Code:

Expected Loss Rates
D Ratios
Basis of Premium applicable in accordance with the footnote
instructions for Code 7370 contained in the ~Iscellaneous Values
table
Maximum Remuneration applicable in accordance with Basic Manual
Rule IX-A-4-b, etc., contained in the Miscell~neous Values table
Minimum Re~nmeratlon applicable in accordance with Basic Manual
Rule IX-A-~-a contained in the Miscellaneous Values table
Table III- W and B Values of the Experience Rating Plan Manual

This filing is being made to satisfy the requirements for NCCI as a rating
organization as outlined in Illinois Senate Bill 1496.

If you have any questions or if you need additional information, please
call us.

Very truly Yours,

NATIONAL COUNCIL ON COMPENSATION INSURANCE

Larry Hochstetler, Director
Government, Consumer & Industry Affairs

L~Iba

Enclosures
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Effective Date

ILLINOIS - ADVISORY RATES

SUMMARY

January i, 1991

I. INDUSTRIAL CLASSIFICATIONS

Overall Proposed chanae in Premium Leve~
- New and Renewal Policies

By Component
Experience
Trend Change
Expense Change
Benefit Change
Tax Chanqe
Overall

Be By Industry Group
Manufacturing
Contracting
AI~ Other
Overall

Offset Factor
New Expense Program

Overall Proposed Chanqe in Rate Level
- New and Renewal Policies

II. "F" CLASSIFICATIONS

Overall Proposed,Chanqe in. Premium Level
- New and Renewal Policies

By Component
Experience
Expense Change
Benefit Change
Tax Change
Assessmen~ Chanqe
Overall

Offset Factor
New Expense Program

Overall Proposed Chanqe in Rate Level
New and ~u=1 o^~-~--

+ 8.5%

Premium Level Chanqes
+ 7.2%
+ 0.5%
- 0.1%
+ 0.4%
+ 0.5%
+ 8.5%

+ 9.6%
+ 6.2%
+ 9.3%
+ 8.5%

- 0.3%

+ 8.2%

- 0.9%

Premium Leve! Chanqes
- 3.5%
- 0.1%
+ 0.3%
+ 0.5%
+ 2.0%
- o.9%

- 0.3%
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III.     COAL MINE CLASSIFICATIONS

Overall Proposed ,Chan~e in Premium Level
- New and Renewal Policies

Surface Mines
Underground Mines

Large Mines
Small Mines
New Mines

- 5.3%

+ 4.4%
+ 4.8%
+ 3.6%

Change in D~s~ase
Surface Mines
Underground Mines

Large Mines
Small Mines
New Mines

Change in Traumatic
Surface Mines
Underground Mines

Large Mines
Small Mines
New Mines

-10.1%

+ 7.5%
+ 7.4%
+ 7.4%

IV. SUMMARY OF MISCELLANEOUS CHANGES
Current Proposed

A. Expense Constant
B. Minimum Premium Multiplier
C. USL&HW %
D. Retrospective Rating Plan Tax

Multiplier:
Industrial Classes
"F" Classes

$60 $75
$95 $105
32% 31%

1.057 1.052
1.158 1.153
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ILLINOIS - ADVISORY RATES
PART I

TABLE OF
CONTENTS
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Statewide Premium Level
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Exhibit III -
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A-II -

A-III -

A-IV -

A-VII -

B - Computation

B-I    -

B-II -

B-III -

B-IV -

B-V    -

B-VI -

Proposed Advisory Rate~, and Ratina Values

Premiums

Calculation of Policy Year Development
Factors

Factors Adjusting 1989 Calendar-Accident
Year Premiums and Losses to Current Levels

Calculation of Calendar-Accident Year
Development Factors

Calculation of Policy Year Trend Factor

Carriers Not Included in Policy Year and
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EXHIBIT I

Exhibit I-A - Policy Year 1988 Experience

Premium:

(I) Standard Earned Premium valued as of
December 31, 1989 (first report) ...........

(2) Factor to develop premium
(See Appendix A-II) ........................

(3) Factor to adjust premium to current
premium level (See Appendix A-I) ...........

(4) Composite adjustment factor
- (2)x(3) ..............................

(5) Adjusted Standard Earned Premium
- (t)x(~) ..............................

Benefit Cost:

(6) Indemnity Includin~ IBNR Benefit Cost valued
as of December 31, 1989 (first report) .....

(7) Factor to develop indemnity benefit cost
(See Appendix A-II) ........................

(8) Factor to adjust indemnity benefit cost to
current benefit level (See Appendix A-I) ...

(9) Factor to include claim adjustment cost ....

(i0) Composite adjustment factor
- (7)x((8)x(9)) ........................

(ii) Adjusted Indemnity Benefit Cost
- (6)x(lO) .............................

INDICATED PREMIL~
LEVEL CHANGE

$1,732,388,628

1.032 (+3.2%)

1.007 (+0.7%)

1.039    (+3.9%)

$I,799,951,784

$766,O43,O20

1.061 (+6.1%)

1.015 (+1.5%)

1.120 (+12.0%)

1.206 (+20.6%)

$923,847,882

-i-
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ILLINOIS

DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

EXHIBIT I

Benefit Cost (Contd.):

(12) Med&cal Including IBNR Benefit Cost valued
as of December 31, 1989 (firs= report) .....

(13) Factor to develop medical benefit cost
(See Appendix A-II) ........................

(14) Factor to adjust medical benefit cos= =o
current benefit level (See Appen@ix A-I) ...

(15) Factor to include claim adjustment cost ....

(16) Composite adjustment factor
- (13)x((14)x(15)) .......................

(17) Adjusted Medical Benefit Cost
- (12)x(16) ..............................

(18) Adjusted Total Benefit Cost
- (11)+(17) ..............................

$437,015,594

.904 (-9.6%)

1.0oo (0.0%)

1.120 (+12.0%)

1.012 (+1.2%)

$442,259,781

$i,366,107,663

Cost Ratio:

Adj. Total Benefit Cost Line (18)
(19) Cost Ratio ................................... .759 (75.9%)

Adj. Premium          Line (5)

-2-
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EXHIBIT I

Exhibit l-B - Calendar-Accident Year 1989 Experience

Premium:

(I) Standard Earned Premium .....................

(2)

(3)

Factor to adjust premium to current
premium level (See Appendix A-Ill) ..........

Adjusted Standard Earned Premium_
- (1)x(2) .................................

Benefit Cost:

(4) Indemnity Including IBNR Benefit Cost valued
as of December 31, 1989 (first report)

(5) Factor to develop indemnity benefit cost
(See Appendix A-IV) .........................

(6) Factor to adjust indemnity benefit cost to
current benefit level (See Appendix A-Ill)...

(7) Factor to include claim adjustment cost .....

(8) Composite adjustment factor
- (5)x((6)x(7)) ...........................

(9) Adjusted Indemnity Benefit Cost
- (4)x(8) .................................

DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

$i,865,510,976

.989 (-i.1%)

$I,844,990.355

$846,266,029

1.044

1.011 (+1.1%)

1.120 (+12.0%)

1.182 (+18.2%)

$I,000,286,4A6

-3-
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DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

EXHIBIT I

Benefit Cos= (Contd.):

(I0) Medical Including IBNR Benefit Cost valued
as of December 31, 1989 (first report) ......

(ii) Factor =o develop medical benefit cost
(See Appendix A-IV) .........................

(12) Factor to adjust medical benefit cost
current benefit level (See Appenctix A-Ill)...

(13) Factor to include claim adjustment cost .....

(14) Composite adjustment factor
- (ll)x((12)x(13)) ........................

(15) Adjusted Medical Benefit Cost
- (I0)x(14) ...............................

(16) Adjusted Total Benefit Cost
- (9)+(15) ................................

$464,070.367

.927 (-7.3Z)

1.ooo (o.o%)

1.120 (+12.0Z)

1.038 (+3.8%)

$481,705,041

$1,481,991,487

Cost Ratio:

Adj. Total Benefit Cost Line (16)
(17) Cost Ratio ................................... .803 (80.3Z)

Adj. Premium          Line (3)

Exhibit I-C - Average Cost Ratio

(i) Policy Year 1988
Adjusted Cost Ratio .......................... 759

(2) Calendar-Accident Year 1989
Adjusted Cost Ratio .......................... 803

(1)+(2)
(3) Average Cost Ratio ........ . ...............

2

(75.9%)

(80.3%)

(78.1%)

-4-
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EXHIBIT I

Exhibit I-D - indicated Change Based Upon Experience

(i) Average Cost Ratio ..........................

(2) Current Target Cost Ratio
(See Exhibit If) ............................

(3) Indicated Change Based
Upon Experience - (1)/(2) ...................

Exhibit I-E - Application of Change in Trend Factor

(i) Indicated Premium Level
~hange from Experience ......................

(2) Effect of Change in Trend Factor
(See Appendix A-V) ..........................

(3) Indicated Change Modified to Reflect
Change in Trend Factor - (i) x (2) ..........

Exhibit I-F - Application of Change in Expenses

(2)

(3)

Indicated Premium Level Change ..............

Effect of Change in Expenses
(See Exhibit II) ............................

Indicated Change Modified to Reflect
Change in Expenses - (I) x (2) ..............

Exhibit I-G - Application of Chan~e in Benefit Provisions

(I) Indicated Premium Level Change ..............

(2) Effect of Change in Benefit Provisions ......

(3) Indicated Change Modified to Reflect
Change in Benefits - (i) x (2) ..............

DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

.781 (78.1%)

.7285     (72.85%)

1.072    (+7.2%)

1.072    (+7.2%)

1.005    (+0.5%)

1.077    (+7.7%)

1.077    (+7.7%)

.999 (-0.1%)

1.076    (+7.6%)

1.076 (+7.6%)

1.004 (+0.4%)

1.080    <+8.0%)

-5-
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DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

EXHIBIT I

Exhibit l-H - Application of Change in Taxes

(i) Indicated Premium Level Change .............. 1.080

(2) Effect of Change in Taxes
(See Exhibit If) ............................ 1.005

(3) Indicated Change Modified to Reflect
Change in Taxes - (I) x (2) ................. 1.085

(+8.0Z)

(+0.5%)

(+8.5%)

Exhibit I-I - Application of Change in Assessment Provision

(I) Indicated Premium Level Change .............. 1.085

(2) Effect of Change in Assessment
(See Exhibit If) ............................ N/A

(3) Indicated Change Modified to Reflect
Change in Assessment - (I) x (2) ............ 1.085

(+8.5Z)

(+8.5%)

-6-
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EXHIBIT I

DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

Exhibit l-J - Distribution of Final Overall Premium Level Change to Industry.
Groups

Industry. group differentials (See Appendix A-VII):

Manufacturing ............... 1.010
Contracting .................. 979
All Other .................... 1.007

Applying these industry group differentials to the final overall premium level
change produces the changes in premium level proposed for each group, as shown:

Manufacturing

Contracting

All Other

(I) (2) (3) - (1)x(2)
Final Overall Industry Final Premium

Indicated Change Group Level Change
in Premium Level Differential by Industry Group

1.085 1.010 1.096 (+9.6%)

1.085 .979 1.062 (+6.2%)

1.085 1.007 1.093 (+9.3%)

Overall 1.085 1.000 1.085    (+8.5%)

-7-
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EXHIBIT I

INDICATED RATE
LEVEL CHANGE

Exhibit I-K - Effec~ of New Expense Program

Manufacturing

Contracting

All Other

(i) (2) (3) - (1)x(2)
Final Premium Factor ~-Reflec~ Final Rate
Level Change New Level Change

by Industry Group    Expense Program by Industry Group

1.096 .997 1.093 (+9.3%)

1.062 .997 1.059 (+5.9%)

1.093 .997 1.090 (+9.0%)

Overall 1.085 .997 1.082 (+8.2%)

-8-
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EXHIBIT II

WORKERSCOMPENSATION
EXPENSEPROGRAM

Exhibit II-A - Determination of Target Cost Ratio

Overhead expense provisions are itemized below.    These figures are
expressed as percentages of standard premi,,m (excluding expense constants)
and are indicative of the expenses of the first $5,000 of policy premi~u~.
Taken together, these allowances represent that portion of the standard
premi~u~ dollar necessary co operate the benefit system. The complemental-y
portion, therefore, corresponds to the portion of the premi,,~ dollar
available Co finance benefits and claims adjustment expense.     This
percentage is referred to as the "target cost ratio".

)

Provisions
Underlying

Current Races

I) Production Cost

Provisions Underlying Proposed Races

2) General Expense

Current
Expense Program

3) Taxes, Licenses and Fees
ocher than Federal
Income Tax

(a) Privilege Tax
’(b) Insurance Guaranty Fund
(c) Miscellaneous Tax

Proposed
Expense Program

&) Profit and Contingencies

15.00% 15.00% 15.00%

5) Total Overhead Provisions
(I)+(2)+(3)+(4)

6.70% 6.60% 6.a0%

6) Target Cost Ratio
(lOOt (5))

2.00% 2.00% 2.00%
0.15% 0.52% 0.52%
0.80% 0.80t 0.80t

Ocher Important Expense Values:

7) Claim Adjustment Expense
as a percentage of Incurred
Benefit Costs

2.50% 2.50% 2.50%

8) Assessments on Losses

Second Injury. Fund on
indemnity incurred losses

27.15t 27.42% 27.22t

Comp. Rate Adj. Fund on
indemnity incurred losses

72.85% 72.58% 72.78%

Expense Constant

12.0% 12.0% 12.0%

0.125% 0.125% 0.125%

0.50% 0.50% 0.50%

$60 $60 $75
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EXHIBIT II

~ORKERS COMPENSATION
LXPENSE PROGRAM

Exhibi= II-B - Calcula=ion of Change in Expense Provisions

i) Production

2) General Expense

3) Taxes

~) P&C

5) To=al Provisions
(i)+(2)+(3)+(4)

6) TCR
(I00%-(5))

7) Clms Adj Exp

8) Expense Cons=an=

A B C D
Col A with       Col B with Col C wi=h

Curren= proposed Prod, proposed Taxes proposed
Expenses Gen, & Clms Exp & Assessments Exp Pr~rm

15.00% 15.00% 15.O0% 15.00%

6.70% 6.60% 6.60% 6.40%

2.95% 2.95% - 3.32% 3.~2%

2.50% 2.50% 2.50% 2.50%

27.15% 27.05% 27.42% 27.22%

72.85% 72.95% 72.58% 72.78%

12.0% 12.0% 12.0%

$60 $60 $60

0.9999) Change in Production and General Expense
(6A)/(6B)

i0) Change in Claims Adjus=men= Expense
[I.O+(7B)]/[I.O+(7A)]

ii) Change in Expenses
(lO)x(ll)

12) Change in Taxes
(6B)/(6C)

13) Offset for Change in Expense Program
(6C)/(6D)

0.999

1.005

0.997

12.0%

$75

(-0.1%)

(-0.1%)

(+0.5%)

(-0.3%)
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Exhibi= II

WORKERS COMPENSATION
EXPENSE PROGRAM

~ ibi= II-C - Determina=ion of Loss Adjusr~men= Expense Provision

1987 1988 1989 Total

i. Incurred Losses

2. Loss Adjuscmen= Expense

5. L.A.E. Ratio (2)/(1)

965,377,374

119,891,302

0.124

1,039,837,111 1,199,916,547

12~,007,801 140,255,131

0.119 0.117

3,205,131,032

384,15A,234

0.120
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WORKERSCOMPENSATION
EXPENSEPROGRAM

Exhibit II

Exhibit II-D - Section i - Determination of General Expense Provision *

1987 1988 1989 Total

I) S~andard Earned Premium

2) Expense Constant Offset

3) Expense Constanu Premium
(i) x (1.000 (2))

4) S.E.P. from Manual Rates
(I)-(3)

5) General Expense

6) General Expense included
in Expense Constant
(3) x .594

7) General Expense (excluding
general expense included in
expense constant (5)-(6))

8) Provision for General
Expense excluding effect of
Expense Gradation (7)/(4)

9) Effecu of Expense Gradauion
Attribuuable to General
Expense (Exhibit II-D See. 2)

10) Provision for General
Expense ((7)/(4))+(9)

* $75 Expense Constant

1,410,910,841 1,548,337,640 1,680,133,927

0.989 0.989 0.989

15,520.019

1,395,390.822

67,950,754

i~[031.714

1,531,305,926

70,069,884

18,481,473

1,661,652,454

77,954,355

4,639,382.408

xxx

51,033,206

&,588,349,202

215,974,993

9,218,891 i0,i16,838 10,977,995 30,313,724

58,731,863 59,953.046 66,976,360 185,661,26~

O. 042 O. 039 O. 040 O. 040

0.024 0.024 " 0.024 0.024

O. 066 O. 063 O. 064 O. 064
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Exhibit II

Exhibit II-D - Section 2 - Effect of Expense Gradation

Portion of
Standard Premium

Percentage of
Premium(a)

Gen. Exp.
Gradation

First $5,000 2&.06% 0.O0%
Next $95,000 39.98% 2.60%
Next $&OO,O00 16.99% 2.80%
Over $500,000 18.97% 4.40%

i00.00% 2.35%Total or Average

~ORKERSCOMPENSATION
EXPENSEPROGRAM

(a) Count .rywide distribution based on Policy Period 1986-1987
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E:iHI BIT !l

¯ . O~ihF.S COMPENSATIC::
EXPENSE PROG RA~M

--:.:hiD!: II-E - Table of Premium Discounts

Division of Standard Premium
S rock Cos
Discounts

Non-Stock Cos
Discounts

First $5,000 ......
Next $95,000 i0.9% 3.5t
Next $400,000 12.6% 5.0%
Over $500,000 14.4% 7.0%

Application of zhe appropriate discount schedule co the standard
5~emiur- produces a dollar discount zhat is sub,ratted from the standard premium.

Exhibit !!-F Expense Provisions After Application of Premium Discounts

Reproduced below are zhe gradated expense provisions and the
schedule of stock discounts. Also displayed is a court= .rywide distribution of
s=andard premium earned by carriers according co size of policy premiums. Based
upon =ha= distribution an overall premium discount for this state is found as
well as average provisions for production and general expenses as percen=ages of
s=ansar= premium.

Gradation of S~andard Premium
5ased on Policy Period 1986-87

Division of
Premium

First $5,000
~;ex= $95,000
Next $&O0,O00
Over $500.000

Gradation of
Expense Provisions

Percentage of
Premium Production General Discount

24.06% 15.00% 6.40% -o-
39.98% 7.50% 3.80% 10.9%
16.99% 6.00% 3.60% 12.6%
18.97% 6.00% 2.00%

100.00%
Average weighted by premium: 8.77% 4.05% 9.11%

The above average provisions for production and general expense are
~aseo upon standard, pre-discount premium.    One may use the the averase premium
iiscoun= just determined for this state =o calcula=ed the expense provision as
zercen=a~es of premium afKer ~he application of premium discounts.
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EXHIBIT II

- o~<~:.~ COMPENSATION
EXPENSE PROGRAM

OExhibi= II-F - Illinois Expense Provisions including the effec= of
Premium Discoun=s and Expense Cons=an=s

The exhibi= below illusura=es the allocaulon of the final premium dollar after
the application of Premium Dlscoun=s and Expense Constan=s based on
Illinois expense provisions.

Benefit

79.1%

Produ¢ tion Ge.erol
Exl~ense Ex!~e.se

i0.0% 5. i%

Profit

Toxes

3.3%

2.5t

Conclusion:
The sysuem is efflcienu in tha= 79.1% of the final premium income in
I11inois is u=ilized for benefi= and claims adjustment costs.
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EXHIBIT II

¯ ,0~<~ COMPENSATION
LXPENSE PROGRAM

Exhibi= II-G    Relative Growth of Premium and Overhead Cos= Since 1978

The following chart displays percentage changes since 1978 of both
earned premiums and overhead costs (excluding profit and contingencies).

PRE.~AIUM AND OVERHEAD COST

I~-- ~f ’ ~ " ~

The underlying data for this exhibit is taken from Insurance Expense
Exhibits. The premium has been adjusted to exclude the average effect of
schedule raking and carrier deviations. It is important to observe that,
despite ~remendous increases in benefit levels and wages over the period
covered (1978-1988), growth in overhead expenses has consistently tracked
that for premiums.

This justifies the technique of providing for overhead expense in
the rate structure as a percenua~e of premium excluding expense constants.

e Note =he use of a nonuniform vertical scale.    I~ is customary when dis-
playing a picture of rela=ive growth to employ such a scale (termed
semi-log") designed so that the vertical change corresponding to ~he
doubling from 100% co 200% is seen equal ~o that for ~he doubling from
200% to 400%.
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ADVISORY RATES AND

ILLINOIS

EXHIBIT III

RATING VALUES EFFECTIVE JANUARY

ADVISORY
CLASS RATE
CODE iNCL.    DIS.

ADVISORY
LOSS COST MINIMUM EXP. LOSS
INCL.    DIS. PREMIUM RATE

D
RATIO

1991

EX. MED.
RATIO

1430 10.30
1438 9.19
1452 4.31
1463 16.76
1470 9.55

1472 9.20
1624E 14.12
1642 6.68
1654 6.52
1655 8.81

1699 4.48
1701 6.72
1710E 13.42
1741E 7.59
1747 3.80

1748 4.68
1803D 14.76
1852D !2.15
1853 6.86
1860 4.59

1924 11.90
1925 8.91
2001 7.08
2002 8.66
2003 5.48

2014 6.28
2016 2.03
2021 3.88
2030 8.56
2039 4.80

2041 6.04
2065 5.36
2070 10.98
2081 14.56
2089 8.45

6.66 750 3.79 .31 .26
5.95 750 3.38 .36 .26
2.79 528 1.59 .32 .25

10.84 750 6.17 .25 .13
6.18 750 3.51 .29 .21.

5.95 750 3.39 .29 .25
9.14 750 5.17 .25 .19
4.32 750 2.46 .26 .18
4.22 750 2.40 .30 .20
5.70 750 3.24 .26 .19

2.90 545 1.65 .35 .27
4.35 750 2.47 .27 .20
8.68 750 4.90 .28 .28
4.91 750 2.35 .27 .22
2.46 474 1.40 .25 .19

3.03 566 1.72 .35 .25
9.55 750 4.91 .29 .22
7.86 750 4.38 .27 .18
4.44 750 2.69 .30 .23
2.97 557 1.80 .34 .24

7.70 750 4.66 .38 .34
5.76 750 3.28 .38 .28
4.58 750 2.78 .31 .22
5.60 750 3.39 .33 .24
3.55 650 2.02 .34 .25

4.06 734 2.31 .29 .25
1.31 288 .80 .34 .22
2.51 482 1.52 .32 .22
5.54 750 3.15 .27 .22
3.11 579 1.88 .34 .25

3.91 709 2.42 .36 .24
3.47 638 2.10 .31 .23
7.10 750 4.04 .25 .19
9.42 750 5.71 .39 .30
5.47 750 3.31 .39 .26

-2-
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EXHIBIT III

ADVISORY RATES AND RATING VALUES EFFECTIVE JANUARY i. 1991

UNDERGROUND COAL MINE CLASSIFICATION

1016
Large
Mines

1016
Smal 1
Mines

1016
New

Mines

ADVISORY ADVISORY
RATE LOSS COST MINIMUM EXP. LOSS D    EX. NED. EX. MED.

INCL. DI~,* ~ pREMIUM RATE RATIO RATIO FACTOR

33.52 23.91 750 9.16 .25 .05 ’, 1.30

38.63 27.55 750 _ ** ** .05 **

26.70 19.05 750 ** ** .05

**

Includes a non-ratable disease element of $12.92.

Includes a non-ratable disease element of $9.20.

For newly developed underground coal mines not prevlously in operation and
small underground coal mines - refer to National Council on Compensation
Insurance - Midwestern Division.
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EFFECTIVE JANUARY i, 1991

A. Minimum Premium $I00 per ginning location for policy minimum premium
computation.

F. Advisory Rate provides for coverage under the United States Longshore and
Harbor Workers’ Compensation Act.

N. A separate statistical code number is assigned for the non-ratable element
for this code. This statistical code and corresponding advisory rate are
applied in addition to the basic classification when determining premium.

Non-ratable

4770 0770
4773 0773
~774 0774
4775 0775
4776 0776
4779 0779
4799 0799
7323F 0763F
7405 7445
7431 7453

* 7720 - For special procedure applicable in connection with "Detective or
Patrol Agencies," 7720, see the classification pages of the Basic
Manual.
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ILLINO~ - APPLICABLE YO CARRIERS ADOPTING ADVISORY RATES

MISCELLANEOUS VALUES

Basis of Premium applicable in accordance with the footnote instructions for
Code 7370 - "Taxicab Co.":

Employee operated vehicles ........................... ~30,521.00
Leased or rented vehicles ............................ 520,347.00

Advisory Expense Constant applicable in accordance with Basic Manual Rule
vI - E - 2 $75 00

Maximum Remuneration applicable in accordance with Basic Manual Rule IX-A-4-b
- "Executive Officers" and the footnote instructions for Code 9178 - "Athletic
Team: Non-Contact Sports," Code 9179 - "Athletic Team: Contact Sports" and Code
9186 - "Carnival - Traveling" .................................. 51,600.00

Minimum Remuneration applicable in accordance with Basic Manual Rule IX-A-4-a -
"Executive Officers" . .......................................... ~196.00

Per Passenger Seat Surcharge - In accordance with the footnote instructions for
Classification Code 7421, the surcharge is ....... ~ i00 per passenger seat

$I,000 maximum surcharge
per aircraft

Premium Determination for Partners and Sole Proprietors in accordance with
Basic Manual Rule IX-B-5 ....................................... 526,200.00

Advisory Premium Discount Percentages (See Basic Manual Rule VII-D).
following premium discounts are applicable to Standard Premiums:

The

First 5 5,000 .......... - - -
Next 95,000 .......... "a" 10.9% 3.5%
Next 400,000 .......... ’%" 12.6 5.0
Over 500,000 .......... "c" 14.4 7.0

Advisory United States Longshore and Harbor Workers’ Compensation Coverage
Percentage applicable only in connection with Rule XII-D-3 "U.S. Longshore and
Harbor Workers’ Compensation Act" of the Basic Manual ........... 311

(Multiply a Non-"F" classification advisory rate by a factor of 1.31)

RATES~30~7
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ILLINOIS - APPLICABLE TO CARRIERS ADOPTING ADVISORY RATES

RETROSPECTIVE RATING PLANS
Advisory Ratin_~ Values

I. Table of Ratine Values for
Ratine Options I-II-III-~V

One Three

XXXVII XXXVIII

2. Tax Multiplier~

State (non-F classes)               .
Federal classes, or non-F classes
where advisory rate is increased by
the USL & EWAct Percentage

1.052"

153"

* Includes 1.3% residual market subsidy provision.

3. Expected Loss Ratio

.610

Table of Expense Ratios

XII-A XII-B

5. 1990 - Table of Expected Loss Ranges
Effective July I, 1990

6a. Excess Loss Factors
(Applicable to New and Renewal Policies)

Per Accident Hazard Croups

25,000
30,000
35,000
40,000
50,000
75,000

I00,000
125,000
150,000
175,000
200,000
250,000
300,000
500,000

1,000,000

.308 .329 .387 .421

.281 .303 .365 .400*

.259 .281 .343 .376

.241 .261 .321 .360*

.208 .227 .288 .329*

.144 .163 .218 .259

.107 .122 .166 .200*

.085 .097 .132 .163
" .071 .080 .110 .138

.061 .069 .095 .120

.053 .061 .083 .105
¯ 043 .049 .067 .085
¯ 036 .041 .055 .072
¯ 022 .025 .033 .043
¯ 012 .012 .017 .021

* Also applicable to Underground Coal Mine Classifications.

1990 National Council on Comoentatk~n
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ILLINOIS - APPLICABLE TO CARRIERS ADOPTING ADVISORY RATES

RETROSPECTIVE RATING PLANS (CONTD.)

6b. Excess Loss Pure Premium F~ctors
(Applicable to New and Renewal Policies)

APPLICABLE TO CARRIERS ADOPTING ADVISORY LOSS COSTS

Per Accident Hazard Groups

25,000
30,000
35,000
40,000
50,000
75,000

I00,000
125,000
150,000
175,000
200,000
250,000
300,000
500,000

1,000,000

.473 .506

.432 .466

.398 .431

.369 -400

.319 .348

.220 .249

.163 .186
.129 .147
.107 .121
.091 .104
.079 .091
¯ 063 .073
.053 .060
.032 .036
.017 .018

.596 .648
.562 .615"
.527 .579
.494 .554"
.442 .506"
.334 .397
.253 .307*
.202 .249
.168 .210
.144 .182
.126 .160
.I01 .129
.083 .108
.049 .063
.024 .029

Also applicable to Underground Coal Mine Classifications.

7. Retrospective Development Factors

With Loss Limit Without Loss Limit
Ist 2rid    3rd Ist    2nd    3rd 4th & Subsequent

Adjustment

¯ 06 .04 .01 .13 .08 .03 .00

8. State Special Classifications by Hazard Group

Code No. ~

3561 II 4750 III
3571 II 4940 III
4716 II 9553 III
4730 III

P.ATES~3O-~ o
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EXPECTED
LOSSES

EFFECTIVE JANUARY i,    1991

ILLINOIS

TABLE OF WEIGHTING VALUES

WEIGHTING EXPECTED
VALUES LOSSES

WEIGHTING
VALUES

0 - 21,504
21,505 - 31,304
31,305 - 40,649
40,650 - 50,015
50,016 - 59,565

.07 516,547 - 553,434

.08 553,435 - 593,349

.09 593,350 - 636,680

.I0 636,681 - 683,884

.ii 683,885 - 735,507

59,566 - 69,383
69,384 - 79,523
79,524 - 90,029
90,030 - 100,939

100,940 - 112,289

.12 735,508 - 792,200

.13 292,201 - 854,748

.14 854,749 - 924,109

.15 924,110 - 1,001,461

.16 1,001,462 - 1,088,268

112,290 - 124,115
124,116 - 136,455
136,456 - 149,349
149,350 - 162,837
162,838 - 176,967

¯ 17 1,088,269 - 1,186,379
¯ 18 1,186,380 - 1,298,155
.19 1,298,156 - 1,426,666
.20 1,426,667 - 1,575,974
¯ 21 1,575,975 - 1,751,574

176,968 - 191,787
191,788 - 207,351
207,352 - 223,720
223,721 - 240,959
240,960 - 259,139

¯ 22 1,751,575 - 1,961,081
¯ 23 1,961,082 - 2,215,366
¯ 24 2,215,367 - 2,530,504
¯ 25 2,530,505 - 2,931,307
¯ 26 2,931,308 - 3,458,204

259,140 - 278,344 .27
278,345 - 298,661 .28
298,662 - 320,192 .29
320,193 - 343,050 .30
343,051 - 367,362 .31

3,458,205 - 4,181,806
4,181,807 - 5,237,550
5,237,551 - 6,922,244
6,922,245 - 10,036,370

10,036,371 - 17,739,724

367,363 - 393,273 .32
393,274 - 420,946 .33
420,947 - 450,568 .34
450,569 - 482,352 .35
482,353 - 516,546 .36

17,739,725 - 68,581,835
68,581,836     AND ABOVE

(A) STATE PER CLAIM ACCIDENT LIMITATION
(B) STATE MULTIPLE CLAIM ACCIDENT LIMITATION
(C) U.S.L. & H.W. PER CLAIM ACCIDENT LIMITATION
(D) U.S.L. & H.W. MULTIPLE     CLAIM ACCIDENT LIMITATION
(E) EMPLOYERS LIABILITY ACCIDENT LIMITATION
U.S.L.    & H.W.    ACT - EXPECTED LOSS FACTOR - NON-F CLASSES

.37

.38

.39

.40

.41

.42

.43

.44

.45

.46

.47

.48
.49
.50
.51

.52

.53

.54
.55
.56

.57
.58
.59
.60
.61

.62

.63

88,000
176,000
159,000
318,000

55,000
33%
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EFFECTIVE JANUARY i, 1991

ILLINOIS

TABLE OF SPECIFIC DISEASE LOADINGS

DISEASE SYMBOLS

Asb - Asbestos

Specific Disease
Code Loading for
No. Advisory Rates

S - Silica

Specific Disease
Loading for

Advisory Loss Costs
Disease
Symbol

0059D .61 _ .39
0065D .II .07
0066D .12 .08
0067D .12 .08
I164E .12 .08

S
S
S
S
S

I165E .06 .04 S
1624E .06 .04 S
1710E .I0 .06 S
1741E .78 .50 S
1803D+ .54 .35 S

185219+ .25 .16 Asb
3081D .12 .08 S
3082D .15 .I0 S
3085D .12 .08 S
3175D .06 .04 S

402~E .07 .05 S
5508D+ .06 .04 S
6251D+ .Ii .07 S
6252D+ .I0 .06 S

+ See Manual Supplement - Treatment of Disease Coverage.

RATES~530-1 ~
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CALCULATION OF 1988 POLICY YEAR ON LEVEL FACTORS

SECTION A - Factor Adjusting 1988 Policy Year Assigned Risk Premium to Present
Assigned Risk Premium Level

(I) (2) (3) (4) (5) (6) (7)
Std. Adj.Fac: Adj.For Premium

Premium Present Expense Adjustment
Level Cumulative Product Index/Sum Constant Factor

Date Change Index Weight (2)X(3) Col. (4) Removal@ (5)x(6)

1/1/88 Base 1.000 1.000 ~ 1.325 .991 1.313
7/I/89 1.204 1.204 1.000
1/1/90 1.087 1.309
9/1/90 1.012 1.325 .

SECTION B - Factor Adjusting 1988 Policy Year Voluntary Premium to Present Voluntary
Premium Level

(i) (2) (3) (4) (5) (6) (7)
Std. Adj.Fac: Adj.For Premium

Premium Present Expense Adjustment
Level Cumulative Product Index/Sum Constant Factor

Date ChanEe Index Weight (2)X(3) Col (4) Removal@ (5)x(6)

1/1/88 Base 1.000 1.000 1.000 1.147 .991 1.137
1/1/89 1.030 1.030 1.000
i/1/90 1.100 1.133
9/1/90 1.012 1.147

SECTION C - Factor Adjusting 1988 Policy Year Assigned Risk Premium
and Voluntary Premium to Present Level

(I) AssiEned Risk Market Share PY 1988 .151
(2) Voluntary Market Share PY 1988 .8~9
(3) Assigned Risk Std. Premium Adjustment Factor (See.A) 1.313
(4) Voluntary Premium Adjust~nent Factor (See.B) 1.137
(5) Cumulative AssiEned Risk Premium Level Change since 1/1/83 1.962
(6) Cumulative Voluntary Premium Level Change since 1/1/83 1.635
(7) Differential in Voluntary Premium Level Change and

AssiEned Risk Premium Level Change since 1/I/83 - ((5)/(6)) 1.200
(8) Premium Adjustment Factor - (2)x(4)+(1)x((3)/(7)) 1.130
(9) Premium Adjustment Factor excluding trend* 1.007

New and renewal business
Ellminaues premium derived from expense constants
Trend factor in current voluntary rates (effective i/1/90) is 1.122 (1.O07 - i.i~0 / 1.122)
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CAL~TION OF POLI~ Y~ ON L~EL FACTORS

(1) (2) (3) (4) (5) (6) (7)
Benefit Adj. Factor Final Adj.

Level Cumulative Product~ Pres.lndex/ Assess- Factor
Date     Change Index Weight (2)x(3) Sum Coi.(4)°    ment (5)x(6)

7115187 Base
1115188 1.0004

711188 1.002
7115188 1.001
1/15/89 1.001
711189 1.006

7/15/89 1.002

i. 000
1.000
1.002
1.003
I. 004
i. 010
i. 012

¯ 008
.175
.026
.421
.286
.013
.071

008
175
026
422
287
013
072

1 003

1.009 1.00625 1.015

SECTION E - Factor Adjusting 1988 Policy Year Medical Losses to Present Benefit Level

(I) (2) (3) (4) (5) (6) (7)
Benefit Adj. Factor Final Adj.

Level Cumulative Product Pres.lndex/ Assess- Factor

7115/87 Base
1115/88 1.000

711188 1.000
7115/88 1.000
1/15/89 1.000

7/1/89 1.000
7/15/89 1.000

1.000
1.000
1.000
1.000
1.000
1.000
1.000

.008 .008

.175 .175
¯ 026 .026
.421 .421
.286 ¯286
.013 .013
.071 .071

1.000

1.000 1.00000 1.000
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APPENDIX A-II

SECTION A - CALCUlaTION OF POLICY YEAR DEVELOPMENT FACTORS (ist TO 4th REPORT)

(I) (2) (3) (4) (5)
Premium and Indemni~y & Medical Incl. IBNR Losses for Matching Companies as per:
............................................................................... Development

isc Report     2nd Report     3rd Report     4th Report      Factor

1984

1985

Std.Prem. xxx xxx 936,199,987 936,774,130 1.001
Ind.Losses xxx xxx 499,412,371 505,730,594 1.013
Med. Losses xxx xxx -225,384,209 224,618,975 .997
Scd. Prem. xxx xxx 990,321,481 990,062,165 1.000
Ind.Losses xxx xxx 536,935,522 545,178,328 1.015
Med. Losses xxx xxx 250,351,258 240,933,048 .962

1985

1986

Std. Prem. xxx 1,038,319
Ind.Losses xxx 535,076
Med. Losses xxx 267,381
Scd.Prem. xxx 1,326,367
Ind.Losses xxx 610,669
Med. Losses xxx 318,752

802 1,038,553,263 xxx
301 558,586,869 xxx
289 260,534,519 xxx
204 1,320,018,191 xxx
209 641,743,611 xxx
043 309,761,196 xxx

i
i

000
044
974
995
051
972

1986

1987

Std. Prem. 1,327,441,098 1,365,458,334 xxx xxx 1.029
lnd.Losses 615,284,022 626,887,071 xxx xxx 1.019
Med.Losses 327,198,217 328,447,672 xxx xxx 1.004
S=d.Prem. 1,457,370,772 1,512,127,208 xxx xxx 1.038
Ind.Losses 679,205,988 703,434,831 xxx xxx 1.036
Med. Losses 373,537,207 379,376,803 xxx xxx 1.016

UNWEIGHTED AVERAGE DEVELOPMENT FACTORS

ist/2nd 2nd/3rd 3rd/4th

Std.Prem. 1.034 .998 1.001
Ind.Losses 1.028 1.048 1.014
Med. Losses 1.010 .973 .980

UO 13
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APPENDIX A-II

(i)                        (2) (3) (4)                        (5) (6)
Premium and Indemnity & Medical Incl. IBNR Losses for Matching Companies as per:
................................................................................ Development

4th Report 5th Report 6th Report 7~h Report 8th Report Factor

1980 Ind.Losses xxx xxx xxx 395,888,577 395,367,039 .999
Med.Losses xxx xxx xxx 146,887,855 146,982,743 1.001

1981 Ind.Losses xxx xxx xxx 366,780,520 366,408,984 .999
Med. Losses xxx xxx xxx 142,182,986 141,090,542 .992

1981 Ind. Losses xxx xxx 391,010,695 391,868,756 xxx 1.002
Med.Losses xxx xxx 154,453,443 151,858,537 xxx .983

1982 Ind.Losses xxx xxx 364,075,955 357,200,607 xxx .981
Med.Losses xxx xxx 150,393,515 147,922,696 -xxx .984

1982 Ind.Losses xxx 397,161,716 397,210,651 xxx xxx 1.000
Med.Losses xxx 166,456,650 164,963,006 xxx xxx .991

1983 Ind. Losses xxx 413,546,515 409,705,277 xxx xxx .991
Med.Losses xxx 186,457,601 183,536,435 xxx xxx .984

1983 Std.Prem. 832,934,755 832,279.275 xxx xxx xxx .999
Ind. Losses 446,753,921 445,981,547 xxx xxx xxx .998

OMed.Losses 208,455,896 199,916,002 xxx xxx xxx .959
S~d.Prem. 882,694,677 881,862,735 xxx xxx xxx .999
Ind. Losses 475,945,275 476,667,586 xxx xxx xxx 1.002
Med. Losses 212,108,745 207,505,261 xxx xxx xxx .978

UNWEIGHTED AVERAGE DEVELOPMENT FACTORS

4th/Sth 5th/6th 6=h/7th 7th/8rh

Std.Prem. .999 xxx xxx xxx
Ind.Losses 1.000 .996 .992 .999
Med.Losses .969 .988 .984 .997
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APPENDIX A-II

SECTION C - CALCULATION OF POLICY YEAR DEVELOPMENT FACTORS (8th TO ULTIMATE REPORT)

INDEMNITY MEDIC~L

(l)

(2)

(3)

(4)

(s)

Losses for policy year 1977 valued
as of 12-31-85

Losses for policy year 1978 valued
as of 12-31-86

Losses for policy year 1979 valued
as of 12-31-87

Average ((1)+(2)+(3))/3

315,885,287

362,414,469

380,491,484

352,930,413

93,887,878

i13.502,508

126,293,983

Ili,228,123

Ratio (4)/(3) .928 .881

(6)

(7)

(9)

Losses for policy year 1979 valued
as of 12-31-87

Losses for all policy years prior
to 1979 valued as of 12-31-87

Losses for all policy years prior
to 1980 valued as of 12-31-88

Loss development factor from 8th to
ultimate report for all years prior
to 1980
( 1 + ((8)-(7)-(6))/((6)x(5)))

387,276,934

2,287,065,291

2,662,973,360

128,611,616

797,826,878

929,353,799

.968 1.026

(i), (2) and (3) include only data for matching companies for 12/31/85,
12/31/86 and 12/31/87 valuarlons.

(6), (7) and (8) include only dana for marching companies for 12/31/87
and 12/31/88 valuations.
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(lO)

(II)

(12)

(13)

(14)

SECTION C - CALCULATION OF POLICY YEAR DEVELOPMENT
FACTORS (8th TO ULTIMATE REPORT) - CONTD.

Losses for policy year 1978 valued
as of 12-31-86

Losses for policy year 1979 valued
as of 12-31-87

~osses for policy year 1980 valued
as of 12-31-88

Average ((10)+(11)+(12))/3

Ratio (13)/(12)

INDEMNITY

389,698,249

405,615,746

367,842,396

387,718,797

1.054

MEDICAL

119,418,741

134,390,288

136,435,966

130,081,665

.953

(15)

(16)

(17)

(18)

Losses for policy year 1980 valued
as of 12-31-88

Losses for all policy years prior
to 1980 valued as of 12-31-88

Losses for all policy years prior
to 1981 valued as of 12-31-89

Loss development factor from 8th to
ultimane report for all years prior
to 1981
( 1 + ((17)-(16)-(15))/((15)x(14)))

335,293,976

2,545,026,907

2,880,177,591

1.000

127,609,628

890,773,230

i, 015,147,618

.973

(19) Unweighted average 8~h to ultimate
loss development factor ((9)+(18))/2 .984 1.00o

(i0), (II) and (12) includa only data for matching companies for 12/31/86,
12/31/87 and 12/31/88 valuations.

(15), (16) and (17) includ~ only data for matching companies for 12/31/88
and 12/31/89 valuations.

ILgO I ~
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APPENDIX A-II

SECTION D - SUMMARY OF POLICY YEAR DEVELOPMENT FACTORS

(i) (2) (3) (4) (5) (6) (7)
3rd/Sth 2nd/5~h is~/5~h

Is~/2nd 2nd/3rd 3rd/~th 4th/5~h (3)x(4) (2)x(5) (1)x(6)

S=d.Prem. 1.034 .998 1.001 .999 1.000 .998 1.032
Ind.Losses 1.028 1.048 1.014 1.000 xxx xxx xxx
Med. Losses 1.010 .973 .980 .~69 XXX xxx xxx

(8) (9) (i0) (II) (12)
5~h/8~h

5~h/6th 6~h/Tth 7th/8th    (8)x((9)x(lO))    8th/Ult.

Ind.Losses .996 .992 .999 .987 .984
Med.Losses .988 .984 .997 .969 1.000

(13) (14) (15) (16) (17)
5=h/Ult. 4=h/Ulr. 3rd/Ult. 2nd/Ul=. isr/Ul=.

(ll)x(12) (4)x(13) (3)x(14) (2)x(15) (1)x(16)

Ind.Losses .971 .971 .985 1.032 1.061
Med.Losses .969 .939 .920 .895 .904
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CALCULATION OF 1989 CALENDAR YEAR ON LEVEL FACTORS

A - Factor Adjusting 1989 Calendar Year Assigned Risk Premium to Present
Assigned Risk Premium Level

(1) (2) (3) (4) (5) (6) (7)
Std. Adj.Fac: Adj.For Premium

Premium Present Expense Adjustment
Level Cumulative Product Index/Sum Constant Factor

Date Change Index Weight (2)X(3) Col. (4) Removal@ (5)x(6)

1/1/88 Base 1.000 .856 .856 1.288 .992 1.278
NR 7/1/89 1.204 1.204 .144 .173
NR I/1/90 1.087 1.309 1.029     -
NR 9/1/90 1.012 1.325

SECTION B - Factor Adjusting 1989 Calendar Year Voluntary Premium co Present Voluntary
Premium Level

(2) (3) (4) (5)(I) (6) (7)
Std. Adj.Fac: Adj.For Premium

Premium Present Expense Adjustment
Level Cumulative Product Index/Sum Constant Factor

Date Change Index Weight (2)X(3) Col (4) Removal@ (5)x(6)

I /I/88 Base 1.000 .401 .401 1.127 .992 1.118
/1/89 1.030 1.030 .599 .617

1/1/90 i.i00 1.133 1.018
9/1/90 1.012 1.147

SECTION C - Factor Adjusting 1989 Calendar Year Assigned Risk
Premium and Voluntary Premium to Present Level

(i) Assigned Risk Market Share CY 1989 .145
(2) Voluntary Market Share CY 1989 .855
(3) Assigned Risk Std. Premium Adjustment Factor (See.A) 1.278
(4) Voluntary Premium Adjustment Factor (See.B) 1.118
(5) Cumulative Assigned Risk Premium Level Change since 1/1/83 1.962
(6) Cumulatlve Voluntary Premium Level Change since 1/1/83 1.635
(7) Differential in Voluntary Premium Level Change and

Assigned Risk Premium Level Change since 1/1/83 - ((5)/(6)) 1.200
(8) Premium Adjustment Factor - (2)x(4)+(1)x((3)/(7)) i.ii0
(9) Premium Adjustment Factor excluding trend* .989

New and renewal business
Eliminates premium derived from expense constants

~ rend factor in current voluntary rates (effective 1/1/90) is 1.122 (0.989 - i.ii0 / 1.122)
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CALCULATION OF CALENDAR-ACCIDENT YEAR ON LEVEL FACTORS

SECTION D - Factor Adjustin~ 1989 Accidenu Year Indemnity Losses no Present Benefit Level

(I) (2) (3) (4) (5) (6) (7)
Benefit Adj. Factor Final Adj.

Level Cumulative Product Pres.lndex/ Assess- Factor
Date Chan~e Index Weight (2)x(3) Sum Coi.(4) ment (5)x(6)

7/15/88 Base 1.000 .039 .039 1.005 1.00625 1.011
1/15/89 1.001 1.001 .461 .461

7/1/89 1.006 1.007 .039 .039
7/15/89 1.002 1.009 .461

1.004

SECTION E - Factor Adjustln~ 1989 Accident Year Medical Losses to Present Beneflt Level

(1) (2) (3) (4) (5) (6) (7)
Benefit Adj. Factor Final Adj.

Level Cumulative Produc~ Pres.Index/ Assess- Factor
Date    Chan~e Index Wei~h~ (2)x(3) Sum Col.(4) ment (5)x(6)

7/15/88 Base 1.000 .039 .039 1.000 1.00000 1.000
1/15/89 1.000 1.000 .461 .461

7/1/89 1.000 1.000 .039 .039
7/15/89 1.000 1.000 .461

1.ooo

It~lO
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APPENDIX A- IV

SECTION A - CALCUL%TION OF CALENDAR-ACCIDENT YEAR DEVELOPMENT FACTORS (ist TO 4th REPORT)

(I) (2) (3) (4) (5)
Indemnity & Medical Incl. IBNR Losses for Matching Companies as per:

Development
Ist Report 2nd Report 3rd Report 4th Report Factor

1985 Ind.Losses xxx xxx 514,435,047 528,826,825 1.028
Med.Losses xxx xxx 246,240,500 244,603,020 .993

1986 Ind.Losses xxx xxx 606,877,660 623,394,362 1.027
Med.Losses xxx xxx -292,623,774 280,902,900 .960

1986 Ind.Losses xxx 583,043,520 613,835,534 xxx 1.053
Med.Losses xxx 301,033,725 296,178,684 xxx .984

1987 Ind.Losses xxx 631,129,410 665,234,657 xxx . 1.054
Med. Losses xxx 345,477,972 338,603,078 xxx .980

1987 Ind.Losses 657,708,964 637,641,993 xxx xxx .969
Med.Losses 336,804,826 348,919,147 xxx xxx 1.036

1988 Ind. Losses 733,675,421 730,559,210 xxx xxx .996
Med.Losses 391,579,367 418,177,149 xxx xxx 1.068

Ind.Losses
Med.Losses

UNWEIGHTED AVERAGE DEVELOPMENT FACTORS

Ist/2nd 2nd/3rd 3rd/4ch

.983 1.054 1.028
1.052 .982 .977
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SECrlON B - CAL~ULATION OF CALENDAR-ACCIDENT YEAR DEVELOPMENT FACTORS (4oh TO 8th REPORT)

(l)                       (2) (3)                        (4) (5) (6)
Indemni=y & Medical Incl. IBNR Losses for Matching Companies as per:
.................................................................... Development

4~h Repor~ 5~h Repor~ 6~h Repot= 7~h Repor~ 8~h Repor~ Factor

1981 Ind.Losses xxx ~ xxx 387,358,216 384,678,314 .993
Med.Losses xxx xxx xxx 150,011,078 147,073,064 .980

1982 Ind.Losses xxx xxx xxx 386,983,519 381,558,359 .986
Med.Losses xxx xxx x~x. 158,649,581 155,624,445 .981

1982 Ind.Losses xxx xxx 397,670,824 405,655,979 xxx 1.020
Med.Losses xxx xxx 166,957,221 167,028,875 xxx 1.000

1983 Ind.Losses xxx xxx 379,121,717 377,457,192 xxx .996
Med.Losses xxx xxx 168,710,404 166,466,153 .xxx .987

1983 Ind.Losses xxx 411,053,426 401,482,020 xxx xxx .977
Med. Losses xxx 187,029,277 178,066,817 xxx xxx .952

1984 Ind.Losses xxx 470,950,551 469,151,718 xxx xxx .996
Med.Losses xxx 203,648,264 198,839,650 xxx xxx .976

1984 Ind. Losses 487,084,742 492,916,046 xxx xxx xxx 1.012
Med.Losses 216,914,299 212,124,377 xxx xxx xxx .978

1985 Ind.Losses 516,467,277 523,030,793 xxx xxx xxx 1.013
Med.Losses 240,042,102 234,945,852 xxx xxx xxx .979

UN~EIGHTED AVERAGE DEVELOPMENT FACTORS

4rh/5uh 5ch/6ch 6rh/Trh 7rh/8rh

Ind.Losses 1.013 .987 1.008 .990
Med.Losses .979 .964 .994 .981
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(I)

(2)

(3)

SECTION C - CALCULATION OF CALENDAR-ACCIDENT YEAR
DEVELOPMENT FACTORS (Sth TO ULTIMATE REPORT)

Losses for accident year 1978 valued
as of 12-31-85

Losses for accident year 1979 valued
as of 12-31-86

Losses for accident year 1980 valued
as of 12-31-87

Average ((1)+(2)+(3))/3

Ra=io (A)/(3)

INDEMNITY

348,384,006

382,011,925

361,696,958

364,030,963

I. 006

MEDICAL

i07,837,031

126,281,830

127,655,899

120,591,587

¯ 945

(6)

(7)

(8)

(9)

Losses for accident year 1980 valued
as of 12-31-87

Losses for all accident years prior
to 1980 valued as of 12-31-87

Losses for all accident years prior
to 1981 valued as of 12-31-88

Loss development factor from 8th to
ultimate report for all years prior
to 1981
( 1 + ((8)-(7)-(6))I((6)x(5)))

372,014,573

2,384,980,814

2,746,002,920

.971

132,764,256

834,725,808

970,844,091

1.027

(i), (2) and (3) include only data for matching companies for 12/51/85,
12/31/86 and 12/31/87 valuations.

(6), (7) and (8) include only data for matching companies for 12/31/87
and 12/31/88 valuations.

UO 21
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SECTION C - CALCULATION OF CALENDAR-ACCIDENT YEAR
DEVELOPMENT FACTORS (8th TO ULTIMATE REPORT)        CONTD.

Losses for accident year 1979 valued
as of 12-31-86

Losses for accident year 1980 valued
as of 12-31-87

Losses for accident year 1981 valued
as of 12-31-88

Average ((10)+(11)+(12))/3

Ratio (13)/(12)

414,131,310

381,173,313

364,225,822

386,510,148

1.061

MEDICAL

133,532,025

135,089,760

137,990,886

135,537,557

.982

(15)

(16)

(17)

(18)

Losses for accident year 1981 valued
as of 12-31-88

Losses for all accident years prior
to 1981 valued as of 12-31-88

Losses for all accident years prior
to 1982 valued as of 12-31-89

Loss development factor from 8th to
ultimate report for all years prior
to 1982
( 1 + ((17)-(16)-(15))/((15)x(14)))

333,313,818

2,674,318,364

3,005,803,881

.995

130,636,897

947,098,594

1,073,801,142

.969

(19) Unweighted average 8th to ultimate
loss development factor ((9)+(18))/2 .983 .998

(I0), (11) and (12) include only data for matching companies for 12/31/86,
12/31/87 and 12/31/88 valuations.

(15), (16) and (17) include only data for matching companies for 12/31/88
and 12/31/89 valuations.

~ 22
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APPF.NDIX A- IV

SECTION D - SUMMARY OF CALENDAR-ACCIDENT YEAR DEVELOFMENT FACTORS

(I)     (2)     (3)     (4)

ist/2nd 2nd/3rd 3rd/4th 4th/Sth

Ind.Losses .983 1.054     1;028 1.013
Med.Losses 1.052 .982 .977 .979

(5) (6) (7) (8) (9)
5 th/8 th

5th/6th 6th/7th 7th/Sth    (5)x((6)x(7))     8th/Ult.

Ind.Losses .987 1.008 .990 .985 .983
Red. Losses .964 .994 .981 .940 .998

(i0) (ii) (12) (13) (14)
5th/Ult. Ath/Ult. 3rdFUlt. 2nd/Ult. Ist/Ult.
(8)x(9) (4)x(10) (3)x(ll) (2)x(12) (1)x(13)

Ind.Losses .968 .981 1.008 1.062 1.044
Red.Losses .938 .918 .897 .881 .927

1~023
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CALCULATION OF POLICY YEAR TREND FACTOR

SECTION A - STANDARD EARNEDPREMIUM

(I) (2) (3) (4)
Premium

Policy Std.Earned Dev. Facuor to On Level On L~vel
Year Premium Fifth Report Factor (1)x((2)x(3))

1984 904,885,903 1.000 1.381 1,249,647,432
1985 1,004,501,969 .999 1.383 1,388,221,721
1986 1,332,526,005 1.000 . 1.178 1,569,715,634
1987 1,529,409,256 .998 1.149 1,754,232,417
1988 1,732,388,628 1.032 1.007 1,799,951,784

SECTION B - INDEMNITY LOSSES

(I) (2)                                (3) (4)
Ind. Losses

Policy Indemnity Dev. Factor to On Level On Level
Year Losses Ultimate Report Factor (1)x((2)x(3))

1984 491,367,335 .971 1.023 487,927,764
1985 554,331,443 .971 1.029 553,777,112
1986 646,873,900 .985 1.025 653,342,639
1987 711,051,926 1.032 1.020 748,737,678
1988 766,043,020 1.061 1.015 825,028,333

SECTION C - MEDICAL LOSSES

(i) (2) (3) (4)
Med.Losses

Policy Medical Dev.Fac~or to On Level On Level
Year Losses Ul~ima~e Report Factor (1)x((2)x(3))

1984 213,337,356 .969 1.000 206,723,898
1985 244,333,974 .939 1.000 229,429,602
1986 312,596,793 .920 1.000 287,589,050
1987 384,088,230 .895 1.000 343,758,966
1988 437,015,594 .904 1.000 395,062,097
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTIOND - DATA FOR INDEMNITY TRL~ FACTOR

(i) (2) (3) (4) (5) (6) (7) (8)
Premium Ind. Losses Ind. Ind.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect.B) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0)

1984 I 1,249,647,432 487,927,764 .390 I .390 .386
1985 2 1,388,221,721 553,777,112 .399 4 .798 .402
1986 3 1,569,715,634 653,342,639 .416 9 1.248 .418
1987 4 1,754,232,417 748,737,678 .427 16 1.708 .434
1988 5 1,799,951,784 825,028,333 .458 25 2.290 .450
Total 15 xxx xxx 2.0~0 55 6.434 xxx

SECTIONE - DATA FOR MEDICAL TREND FACTOR

(I) (2) (3) (4) (5) (6) (7) (8)
Premium Med.Losses Med. Med.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect.C)    (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1984 1 1,249,647,432 206,723,898
1985 2 1,388,221,721 229,429,602
1986 3 1,569,715,634 287,589,050

~ 987 4 1,754,232,417 343,758,966
988 5 1,799,951,784 395,062,097

Total 15 xxx xxx

.165 I .165 .158

.165 4 .330 .172

.183 9 .549 .186

.196 16 .784 .200

.219 25 1.095 .214

.928 55 2.923 xxx

SECTIONS D AND E, CONTD. CALCULATION OF INDEMNITY AND MEDICAL TREND FACTORS

INDEMNITY MEDICAL
(See Section D) (See Section E)

(9) Annual Increment in Loss Ratio: (n Sum(7)
Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sum(2))

(I0) Loss Ratio a= Base: (Sum(5)-(9)Sum(2)) / n
(II) Midpoint of Experience in Filing is 4-1-89.

Time Index for 4-1-89 is:
(12) Midpoint of Period during which Proposed

Rates Effective is i-I-92.
Time Index for 1-1-92 is:

(13) Trend Factor prior to Credibility:
((I0) + (9)x(12)) / ((I0) + (9)x(ll))

(l&) E - Sum of Squares of ((5)-(8))
(15) Credibility (Limited to 100%):

{ .0011 / ((14) / {(I0)+(9)X3.00}*’2 } }**.5
(16) Annual Expected Trend
(17) Credibility Weighted Trend Factor:

(i.000-(15)) x ( 1.000 + (16)x((12)-(I!)))

O + ((13)x(15))

.016 .014

.370 .144

5.250 5.250

8.000 8.000

1.097 1.174
.000142 .000148

100% 51%
.050 .077

1.097 1.193
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(1)

(2)

(3)

(4)

(5)

Adjusted Indemnity Losses for Policy Year 1988
valued as of 12-31-89 (See Appendix A-V - Section

Adjusted Medical Losses for Policy Year ~988
valued as of 12-31-89 (See Appendix A-V - Section C)

Indemnity Trend Factor

Medical Trend Factor

Indicated Overall Trend Factor
((1)x(3)) + ((2)x(~))

(i) + (2)

825,028,333

395,062,097

1.097

1.193

1.128

SECTION G - DERIVATION OF EFFECT OF TREND FACTOR

Policy year 1988 with an average accident date of January i, 1989 (Exhibit I-A)
and calendar-accident year 1989 with an average accident date of July i, 1989
(Exhibit I-B) are used in =he determination of the indicated change based upon
experience (Exhibit I-D). This experience reflects, on average, conditions as
of April 1, 1989. The midpoint of the time period for which the revised rates
are being proposed is January 1, 1992. The premium level must therefore reflect
experience levels which will exist 33 months later than the midpoint of the
experience on which the current indication has been derived. The indicated
trend factor is 1.128 which represents a trend factor of approximately &.7% on
an annual basis. Since the present rates include a factor of 1.122, the
appropriate factor to incorporate the effect of trend into the overall change
in premium level is the ratio of these two trend factors: 1.005 (1.O05 -
1.128 / 1.122).
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The National Council conducts extensive programs to insure both the
completeness and accuracy of experience reported. Occasionally a particular
carrier’s report is not available at the time of preparation of the rate
filing. The data is excluded only if its omission would have no significant
effect on the proposed rates. The carriers for which data is not included in
this filing are listed below. The listing is separated between policy year
and calendar-accident year aggregate da~a.

SECTION A

CARRIERS NOT INCLUDED IN 1988 POLICz" YEAR EXPERIENCE VALUED AS OF 12-31-89

Name of Carrier
Percent of

Premium Volume

Argonaut-Midwest Insurance Company
Petroleum Casualty Company
Allianz Insurance Company
Intercontinental Insurance Company

1.4%
0.3
0.i
0.__!

Total 1.9%

Total volume present in policy year experience valued as of 12-31-89 is
98.1% (98.1% - 100.0% - 1.9%).
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SECTION B

CARRIERS NOT INCLUDED IN 1989 CALENDAR-ACCIDENT YEAR
EXPERIENCE AS OF 12-31-89

Name of Carrier

Petroleum Casualty Company
Allianz Insurance Company
Intercontinental Insurance Company
National American Insurance Company

Percent of
Premium Volume

0.3%
0.i
0.i

Total 0.6%

Total volume present in 1989 calendar-accident year experience as of
12-31-89 is 99.4% (99.4% - 100.0% - 0.6%).
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Determination of Industry G~ouD Differentials**

(1) (2)
Policies Becomin~ Premiums At Losses and Loss
Effective Durin~ 1/1/90 Adjustment Expense

~riod Manual Rates on 7/15/89 Law Level

Manufacturin= Group - Schedules

411185-3131/86
~II186-3131187
411187-3131/88-

1985+
TOTAL

&77,869,426
487,001,116
&96,719,627

61,599
I,&61,651,768

Inclusive++

255,764,1&7
281,769,8~
297,060,792

40,22~
83&,635,007

Contractin~ Group - Schedules 26 and 27++

&II185-3131186
ali186-3131187
411187-3131188"

1985+
TOTAL

528,978,319
557,578,887
597,078,a72

52,529
1,683,688,207

279,715,023
321,326,032
333,672,18a

3,325
93~,716,564

All Other Group - Other Schedules Except ~chedule= 28. 29. and 30++

&/I185-3/31/86
&II186-3131/87
&II187-3/31/88"

1985+
TOTAL

835,~94,116
866,681,136
898,6&4,218

685,380
2,601,504,850

&&4,859,960
507,77~,132
5&2,a37,&87

1,213,232
1,496,28a,811

All Industry Groups

~/1/85-3/31/86
4/1/86-3/31/87
~11187-3131188"

1985+
TOTAL

1,8&2,3~1,861
1,911,261,139
1,992,~2,317

799,508
5,746,8~a,825

980,339,130
1,110,870,008
1,173,170,463

1,256,781
3,265,636,382

* Last one-year policy expired March 31, 1989.
** Workers Compensation Statls~Ical Plan Data.
÷ Three-Year Fixed-Rate Policies, last policy expired December 31,
++ Schedules are those set forth in the Classi£ication Codes Book

the National Council on Compensation Insurance.

1988.
issued by
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In order to obtain the premiu~ level by industry group, the overall
premiu~ level change must be distributed by industry group using policy year
differentials.

The expected losses, column (2), are calculated by multiplying the
premium at current manual rates by the ratio of earned premium to manual
premium to recognize the effect of the Experience Rating Plan and by the
target cost ratio. The indicated losses, column (3), are the losses and loss
adjustment expense on the current law level derived from the Workers Compen-
sation Stat£stlcal Plan, and include an adjustment to the level of the 1987
policy year aggregates valued as of December 31, 1988 and calendar-accident
year experience for the twelve months ending December 31, 1988. In addition,
an adjustment has been made to the indicate~ losses to account for the change
in industry group wages relative to the change in medical losses.

(I) (2) (3) (4) (5)
Group

Expected Indicated Ratio Differentials
Industry Group Losses Losses (3)/(2) (~)I0.988

Manufacturing 1,050,970,740 1,048,725,564 .998 1.010

Contracting 1,213,07~,623 1,173,306,706 .967 .979

All Other 1,881,929,909 1,872,588,471 .995 1.007

Overall 4,145,975,272 ~,094,620,741 .988 1.000
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Distribution of Change in Manual Premium Level
To Occupational Classification

After determining the required changes in manual premium level (see
Exhibit I) the next step in the ratemaking procedure is to distribute these
changes among the various occupational classifications.

Section A - The Data

The attached exhibit (Appendix B-II) of classification statistics
shows, in detail, the experience for each classification in this state. ~e
data shown in these exhibits are from third reports under the Workers .Com-
pensation Statistical Plan for the earliest policy period, second reports
under the Workers Compensation Statistical Plan for the middle policy period,
and first reports for the latest policy period; the experience of the
three-year fixed-rate policies is equivalent to a third report for the first
twelve months of experience, a second report for the second twelve months of
experience, and a first report for the latest twelve months of experience.
Individual claim amounts are subject to a maximum limit based on five times
the historical average serious cost per case. The limit utilized in this
filing is $306,000. The actual incurred losses for each multiple claim
accident are limited such that the total loss for the accident does not exceed
two times the individual claim loss limitation. This limit is ~612,000.

Section B - Adjustment ,D~,,pata

The losses are adjusted to the July 15, 1989 benefit level and
include development and loss adjustment expense. The losses are further
modified to reflect calendar-accident year experience for twelve months ending
December 31, 1988. These factors are shown below. ~’ne development factors
are based on Workers Compensation Statistical Plan data and include an
adjustment to the level of the 1987 policy year aggregates valued as of
December 31, 1988.

(a) Factors to Adjust Losses to Benefit Level
Effective July 15. 1989

411185-3131186 1.038 1.064
411186-3131/87 1.025 1.044
411187-3131/88 1.018 1.032

1985+ 1.029 1.053

1.021 1.019 1.006 1.000
1.019 1.017 1.005 1.000
1.011 1.009 1.004 1.000
1.018 1.017 1.005 1.000

+ Three-Year Fixed-Rate Policies.

~ 1~ I~t(o~t Co~J~�~I o~ CornDen~tt~o~ Insurance.               "
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(b) Development Factors:

PollcvPeriod Indemnity
Serious Non-Serious

Medical
Serious Non-Serious

4/1/85-3131/86 1.222 1.099 1.058 1.101
4/1/86-3131187 1.434 1.130 1.093 1.139
4/1/87-3/31/88 1.783 1.094 1.158 1.207

1985+ 1.480 1.108 1.103 1.149

(c) Assessment Factor - Indemnity:
- Medical:

(d) Calendar-Accident Year Adjustment:
(e) Current Trend - Indemnity:

- Medical:
(f) Loss Adjustment Expense:

(g) Combined Conversion Factors*

1.00625
1.000
1.019
i.I00
1.169
1.120

Policy Period    Death    P.T. Ma~or    ~

Non-
Temp. Serious Serious
Total Medical Medical

411185-3131186 1.602 1.642 1.575 1.415 1.397 1.411 1.469
411186-3131/87 1.856 1.891 1.845 1.452 1.435 1.458 1.520
4/1/87-3/31/88 2.293 2.324 2.277 1.394 1.388 1.544 1.611

1985+ 1.923 1.968 1.903 1.424 1.407 1.472 1.533

* (a) x (((((b) x (c)) x (d)) x (e)) x (f))
+ Three-Year Fixed-Rate Policies.

The effects of subsequent changes determined after the compilation
of the pure premiums have been excluded entirely from these exhibits of
classification experience. Appropriate factors reflecting these changes will
be introduced in Appendix B-III.

Sect~08 C - Calculation of the Derived b~ Formula Pure Premiums

The pure premiums shown at the right on these classification
exhibits are as follows:

(a) Indicated: The line of figures for each classification
captioned "Total" shows the pure premium indicated by the
combined experience for this state for the policy periods as
indicated above.

RATES/767--4

© lggO Nmlo~l C~uncil on Com~fl**tion In~umflc~.
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(b) Under~yin= Present Rates: These are the partial pure premiums
underlying the current manual rates. The pure premiums are
updated to reflect the current off-balance in the Experience
Rating Plan. The partial pure premiums "Underlying Present
Rates" are shown in the attached Appendix B-II.

(c) Present on Rate Level: These are the pure premiums underlying
present rates (see paragraph "b" above) brought to the
proposed premium level by the application to the partial pure
premiums of the factors representing the combined effect of
the experience of policy year 1987 valued as of December31,
1988 and calendar-accident year experience for the twelve
months ending December 31~ 1988. The derivation of the
present on rate level factors is as follows:

(l) (2) (3)
Indicated Industry Present on Rate
Premium Group Level Factors

Level ChanK~ Differentials (1)x(2)

Manufacturing .986 1.010 .996
Contracting .986 .979 .965
All Other .986 1.007 .993

(d) Indicated by National Relativity: These pure premiums reflect
the countrywide experience for each classification as
indicated by the latest available individual classification
experience for all states for which the National Counci!
compiles workers compensation data.

Countrywide data is adjusted to Illinois conditions in three
steps.    First, statewide indicated pure premiums are
determined for Illinois. Second, using Illinois payrolls as
weights, corresponding statewide average .pure premiums are
computed for each remaining state. Third, the ratios of
Illinois statewide pure premiums to those for other states are
used as adjustment factors to convert losses for other states
to a basis concomitant with the Illinois indicated pure
premiums. The quotient of the countrywide total of such
adjusted losses divided by the total countrywide payroll for
the classification is the pure premium indicated by natlonal
relativity. Serious, non-serious and medical pure premiums
are computed separately.

~%~TES/’/17.$
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(e) Derived by Formula: As .for the preceding pure premiums,
separate computations are performed for each partial pure
premium: serious, non-serious and medical.    Each partial
formula pure premium is derived by the weighting of the
indicated partial pure premium, the present on rate level
partial pure premium, and the partial pure premium indicated
by national relativity. The weight assigned to the policy
year indicated pure premium varies in one percent intervals
from zero percent to one hundred percent, depending upon the
volume of expected losses (i.e., the product of the underlying
pure premiums and the payroll in hundreds). To achieve full
state credibility, a classification must have expected losses
of at least:                  _-

2,466,410 for serious;
1,263,710 for non-serious; and
1,010,968 for medical.

Partial credibilities are determined by a three-halves
formula; that is, the product of the square root of the cube
of any given credibility value and the full credibility
standard determines the minimum volume of expected losses
necessary to achieve the given credibility value. For the
pure premiums indicated by national relativity, credibility is
determined from the number of cases.    Full credibility
standards are:

25 serious cases
300 non-serious cases
300 serious and non-serious cases

- serious;
- non-serious; and
- medical.

Partial credibilities are assigned in accordance with the same
three-halves formula. In no case is the national credibility
permitted to exceed 50I of the complement of the state
credibility. The residual credibility (1001 less the sum of
the state and national credibilities) is assigned to the
present on rate level pure premium.

For example, if the state credibility is &01, the pure
premium indicated by national relativity is assigned a
credibility of 301 ((100 - &O) / 2); the remaining 301 is
assigned to the present on rate level pure premium.

The total pure premium shown on the attached Appendix
B-II is obtained by adding the partial pure premiums
obtained above and rounding the sum to two decimal places.

RATES~7~7~

1990 NItloaIl ~aua~dl aa
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For purposes of rate calculation, classifications are separated into reviewed
and non-reviewed categories. The reviewed classifications are those whose
experience is of sufficient volume to merit some degree of credibility. The
recognition of reviewed classification experience requires that test
correction factors be applied in the rate computation to ensure that the
required changes in premium level developed in Exhibit I are actumlly
realized. Non-reviewed classifications (those with neither state nor national
credibility) are calculated directly from present rates and do not require
application of test correction factors.
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ILLINOIS REVISION:1991 MANUFACTURING PAGE:
c~Ass2003 BAKERIES

35-86
36-87
]7-88 I

35-86
36-87

TOTAL

35-86
36-87
37-88

TOTAL I

~5-86
16-87

TOTAL I

B5-86
;IB6-87

~B 7 -88

l LOSSES AND LOSS ADJUSTMENT EXPENSE ; PURE PREM PER S

~ ~-.~ ~., ~oo "’i
189979504 42 2332870      423 1692602 2147339 6172811 s,.~ ~-,~�.~ ~..~o 3~
201688824 39 3120948    456 2018975 2817956 7957879    0~    0" b" "" 395
203816899 25 2599640 ,    455 1841922 2682878 7124440 *’~ ~.o ~.~ ~ ~ (~o 350
595485227 ~ 106 I 8053458 ~ 1334 I 5553499 7648173 ~ 21255130~ 1352 933 1284: 357

�~ ~RESE~T O~ R:TE LE.EL ; 1627 1059 1489~ 4:18
~P UNDERL’~NG ~R£SENT R¢TE I 1634 1063 1495i 4 19
a~ ~ND~C=TED e~ N:TL RE~ ~ 1531 931 1197~ 366
~ DER~£D S~ ~ORMV~ ; 1352 9331 1284~ 35?

C~SS 2014 GRAZN MZLLZNG

620~0595
52236463
46896281

161193339

23
9
8

40 I

LOSSES AND LOSS ADJUSTMENT EXPENSE
SERIOUS    i~l~rie �~$ NON-SERIOUS a~u~r MEDICAL AMT. { TOTAl_ AMOUNT

1405730 109 500560 855451 276 174 1
877419 68 263229 557993 1698641    0~-

826023 76 421640 875473 2123136:
3109172 I, 253 1185429 228891? 6583518t 1929

FP PRESENT ON R~TE LEVEL
~~P~ "! 2204

CLASS 2016 BREAKFAST FOOD MFG

PURE PREM. PER S 100 OF P.~VROLL
I~-~e~ ~�,~ TOTAL

99 ~ 100 ~

0~ ~ 325
~, ~ ~, ~ 453

735 142~ 408
?92 1391; 438
795~ 1397!

12061 ’i857~ 584
736~ 142Q 409

PA~’ROLL

31052669
27023760
31837530
89913959

PAYROLL

664419
1725365
~104606
3494390

1 LOSSES AND LOSS ADJUSTMENT EXPENSE
¯ ca~S    SERIOUS    a~m~J~t i¯ ¢aA~s NON-SERIOUS ~,~)~’r j MEDICAL AMT. TOT-’L AMOUNT

3 310440 26 82445 144987 537872
9 49833 76733 128566
8 29271 23504 52775

3 I 310440,,{ 43 I 161549 [ 245224 i    717213
P.P PR£SENT ON RLTE LEVEL

P P UNDERLYING PRESENT RATE

32,.

34"-

345!

CLASS 2021 SUGAR REFINING

P P INDICATED BY NAT L REL
"~’~ DERivED Bv FORMULA

PURE PREM

45 ". 54 ~-

180 273t
435 ~56t
437 458(

687 677 "714~
S19! 386,, 4171

PER $100 OF �;~vqotL

TOTAL

1:73
~47
.17
80

1;41
1,41
208
132

LOSSES AND LOSS ADJUSTMENT EXPENSE

169         169

2 2165 1041 3206
2 I 2165 i 1210 t 3375

P P ~ND~C*~TED BY NAT L REL
~ DERivED By FORMULA

CLASS 2030 BEET SUGAR MFG

PURE PREM PER S I00 OF P’VROLL

03

947 7141 224
95~t 5?6’ ~7~ 224

1382{ ~45 1015i 314
1104 J ~24 ~ 798{ 253

PAYROLL

LOSSES AND LOSS ADJUSTMENT EXPENSE
SERIOUS    4~1’ ) ¯ ~:~.~S NON-SERIOUS a~l~n’ MEDICAL AMT J TOTAL AMOUNT

~ P ~ESE~T O~ ~TE LEVEL
P# UNDERLYING PRESENT RATE

P,P D~RIvED By FORMUL~

PURE PREM PER S 100 OF

38371 1’107 16681 66
3852 1111 16751 664
1878 "/87 1815i 448
2858 l 985 17301 557
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COMPUTATION OF FINAL ADVISORY RATE

The following items are combined with the derived by formula pure
premium to obtain the indicated advisory rate:

(i) Financial Data Adjustment Factor

The derived by formula pure premiums do not recognize the effect
of policy year 1988 experience for twelve months ending December 31, 1989 and
have been calculated prior to the availability of experience for
calendar-accident year 1989 valued as of December 31, 1989. An adjustment
factor is derived below and must be applie~ to the derived by formula pure
premiums.

(a) Unweighted average of policy year
and calendar-accident year cost ratios
(See Exhibit I-C) ¯ 781

(b) Unweighted average of policy year
and calendar-accident year cost ratios
used in pure premium exhibits .7185

(c) Financial data adjustment factor (a)+(b) 1.087

(2) Offset for the New Minimum Premium MultiDller

A factor of .9996 must be applied to offset the increase in
premium collected as a result of the change in the minimum premium formula
from the present 95 to 105 times the class advisory rate plus any applicable
expense constant.

(3) Rates - Test Correction Factor

The payrolls are now extended by the advisory rates presently in
effect and by the indicated proposed advisory rates to determine if the
required change in manual premium level as calculated in Exhibit I has been
achieved. Since at first this calculation may not yield the required results,
an iterative process is initiated which continuously tests the proposed
advisory rates including tentative test correction factors untll the required
change in manual premium level is obtained. The test correction factor is
applied to the derived by formula pure premiums.
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The factors referred to in (I), (2) and (3) are set out as follows:

(1) (2) (3) (4) (5)
Fin. Offset
Data for the Test Composite
Adj. New Mln. Product Corr. Factor

 ac or (1)x(2) Factor

Nanufacturing 1.087 .9996 1.087 1.005 1.092
Contracting 1.087 .9996 1.087 1.050 1.141
All Other 1.087 .9996 1.0B7 1.027 1.116

(4) Chanse In Trend Factors

See Appendix A-V for an explanation of these factors. The
classification experience shown in Appendix B-II has been compiled excluding
the change in trend factors. It is necessary to bring in these factors before
translating the derived by formula pure premiums to advisory rates.

(5) Effect of the January 15, 1990, July I, 1990 and the
July 15. 1990 benefit ch~n~es

The partial pure premiums are multiplied by the effects of the
January 15, 1990, July 1, 1990 and the July 15, 1990 benefit changes.

The factors referred to in (~) and (5) are set out as follows:

(1) (2) (3) (4) (5)
Change Effect Effect Effect

in of the of the of the Product
Trend January 15, 1990 July I, 1990    July 15, 1990 (((1)x(2))

Factors Benefit Chan~e Benefit Chan~e Benefit Chan~e x(3))x(4}

Serious .997
Non-Serious .997
Medical 1.021

1.001 1.007 1.001 1.006
1.0002 1.004 1.0002 1.001
1.000 1.000 1.000 1.021

© 1~) Nl~onal ~ ~ ~ Ineumr~e.
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(6) Ratios of Manual to Earned Pr~mium~

The ratios of manual to earned premiums by industry group have
also been excluded from the classification experience, and it is necessary to
apply these factors to the derived by formula pure premiums.

Industr~ Group

Ratio of
Manual to

Earned Premiums

Manufacturing L013
Contracting 1.011
All Other 1.007

(7) Expense Allowance

The expense allowance is introduced into the advisory rate by
dividing the product of the proposed pure premium and the appropriate factors
above by the proposed target cost ratio of .7278. (See Exhibit II-A for
derivation of this factor.) This operation produces the proposed advisory rate
prior to the addition of a disease loading, if any.

(8) Disease Loadin~s

The proposed advisory rates shown in this filing include specific
disease loadings for those classifications where they apply. The proposed
specific disease loadings are shown in the Table of Specific Disease Loadings.

(9)

As a further step a test is made to make certain that the
proposed advisory rates fall within the following departures from the present
advisory rates:

Manufacturing
Contracting
All Other

from 34% above to 16% below
from 31% above to 19% below
from 34% above to 16% below

These limits have been calculated in accordance with the following
formula:

Max. Deviation = Effect of the final change in rate level by
industry group plus or minus 25% rounded to the
nearest I%

The classifications which have been so limited are listed at the end
of this exhibit.

~ 1’00014retYpe, el C, ounc~t o~ ~mi~t~tm, mtk~a Inaurmn~. " ........
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An illustrative example showing the calculation of the proposed
advisory rate for Code 2014 is attached as Appendix B-IV. This example
demonstrates the manner in which the partial pure premiums are combined to
produce a total pure premium, and shows the steps in the calculation at which
roundln8 takes place. Revised advisory rates for other classifications are
calculated in the same manner.

List of Classifications Limited by Upper Swin~

1463 2388 3365 4240 4568 5402 7422 8044 9505
1624 2402 3373 4244 4693 6045 7515 8046 9519
1699 2836 3548 4360 4717 7230 7605 8227
2081 3004 3561 4431 4823 7231 7610 9179
2131 3040 3726 4459 5069 7382 8032 9182

List of Classifications Limited by Lower Swi~

1925 3082 3315 4101 4750 5610 6206 8601 9186
2157 3175 3571 4470 5037 6204 7601 8745

~) 1~’~0 Nltlo~ll C04/11¢1| Off Coml)iftl~tJon |fl~lmfSCel
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CALCULATION OF PROPOSED ADVISORY RATE - CODE 201a - MANUFACTURING

Derived by formula pure
premiums

Composite factor*

Adjusted pure premiums,
unfounded (I)x(2)

Effect of the January 15, 1990,
July I, 1990 and July 15, 1990
benefit changes and change in
trend factors*

5. Proposed pure premiums
(3)x(4)

1.929 .736 1.~20 ~.09

1.092 1.092 1.092 xx

!

2.106468 .803712 1.550640     xx

10.

1.006 1.001 1.021 xx

2.119 .805 1.583 4.507

Adjusted pure premiums to
rounded total 2.122 .805 1.583 4.51

Ratio of manual to earned
premium*

Target cost ratio*

Advisory rate
(6)x(7)/(S)

Advisory Loss Cost
(9) x .647+

See Appendix B-Ill.

+ .6h7 = (.727811.12)11.004

1.013

.7278

6.28

~.06
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"F" CLASSIFICATIONS

This filing represents an average decrease of 0.9% in the overall
level of "F" classification advisory premium presently in force. Since "F"
classification premium comprises 0.3% of the overall premium volume in this
state, there will be no change in the statewide overall premium level (.000 =
.003 x -.009). The -0.9% reflects the following considerations:

I. The latest available workers compensation experience indicates
the need for a 3.5% decrease in premium level.

2. The change in general expense from 6.7% to 6.6% will decrease
the premium level by 0.1%.

3. The federal benefit change,- effective October I, 1990, is
estimated to increase compensation costs by 0.2% on the average for Longshore
and Harbor Workers. The state benefit changes, effective January 15, 1990,
July I, 1990, and July 15, 1990 are estimated to increase compensation costs
for state losses 0.5% on the average for Longshore and Harbor Workers. As
state losses are 47.0% of total losses, the weighted effect of these changes
is an overall increase of 0.3%.

4. The change in ta~es from 2.95% to 3.32% will increase the
premium level by 0.5%.

5. The United States Longshore and Harbor Workers’ Compensation Act
Special Fund assessment on federal losses has been increased from 20.1% to
24.2~ on total losses. The weighted effect of this change is an increase of
2.0% in compensation costs for "F" classifications.

The combined effect of these changes is a decrease in advisory
premium level of 0.9% (.991 = ((((.965 x .999) x 1.003) x 1.005) x 1.020)).

The rate i~pact of the change in expense constant from $60 to ~75 is
.997.

The effect of this change is a decrease in advisory rate level of
I.Z% (.988 = .991 x .997).

While the average change in "F" classification advisory rates is a
decrease of 1.2%, changes in individual classification advisory rates will
vary from the average depending upon the volume and character of the
particular classification experience.

The advisory rates are proposed effective January I, 1991.
advisory rates are applicable to new and renewal policies only,

These

Details of the calculations of the proposed advisory rates are
outlined in the following exhibits:

Appendix B-V-I - Calculation of Proposed Pure Premiums
Appendix B-V-II - Individual Classification Experience
Appendix B-V-III - Calculation of Proposed Advisory Rates
Appendix B-V-IV - Sample Calculation of Proposed Advisory Rate -

Code 7309F - Stevedoring
Appendix B-V-V - Applied Effects of the Federal and State Benefit

Changes
~ lg~O National Coun~l ~ Coml)er,~Ua~ irmumn~.                                                                            ~sn,*~.o
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CALCULATION OF PROPOSED PURE PREMIUMS

The attached exhibits (Appendix B-V-If) show in detail the experience for
each classification. The state losses are at the July 15, 1988 state benefit
level while federal losses are at the October i, 1988 federal benefit level.
All losses include development factors based on countrywide "F" classification
experience and the loss adjustment expense provision. The state losses
reflect the effect of the Second Injury Fund and Compensation Rate Adjustment
assessments, namely 0.625~ based upon indemnity losses. The federal losses
reflect the effect of the United States Longshore and Harbor Workers’
Compensation Act Special Fund assessment, namely 25.7~ based upon indemnity
losses only.

The pure premiums shown at the right on these classification exhibits are
as follows:

A. ~ These pure premiums have been adjusted to the law level
and assessment level shown above. The losses are developed to a fifth report
using countrywide "F" classification Workers Compensation Statistical Plan
data. Losses are limited to five times the average serious cost per case for
single claim accidents. The limit utilized in this filing is $314,000. For
multiple claim accidents, the losses are limited to ten times the average
serious cost per case. This limit is $628,000. The line of figures for each
classification captioned "Total" shows the pure premium indicated by the
policies becoming effective during the period from February I, 1982 through
January 31, 1985. The three-year indicated pure premium is obtained by
dividing the total serious, non-serious, and medical losses by the total
payroll in hundreds.

B. Underlvin_~ Present Rates: These are the pure premiums underlying
the "F" classification advisory rates currently in force. These pure premiums
have been adjusted to the law level and assessment level shown above.

C. Indicated by National Relativity: The losses used to determine the
national pure premiums are the stun of the losses for each state adjusted to an
October 1, 1988 federal benefit level. The payrolls for each state are
converted to a total payroll rule basis and then summed to determine the
national payroll. A national pure premium for Illinois is calculated by
adjusting the countrywide national pure premiums to state conditions.
Illinois’ uatlonal pure premiums reflect the same benefit level and loss
assessments as the indicated and underlying present rate pure premiums.

¯ ) lg~O Nitionll Co~n~! on ~.~ml:)e~Uo~ lilt,urine.                                                                            RAT~’~.,



National
Council on
Compensation
Insurance

APPENDIX t~-V-I (CONTD.)

D. Derived bv Formula: As for the preceding pure premiums, separate
computations are performed for each partial pure premium: serious, non-serious
and medical. Each partial formula pure premium is derived by the weighting of
the indicated partial pure premium, underlying partial pure premium, and the
partial pure premium indicated by national relativity. The weight assigned to
the policy year indicated pure premium varies in one percent intervals from
zero to one hundred percent, depending upon the volume of expected losses
(i.e., the product of the underlying pure premiums and the payroll in
hundreds). To achieve full state credibility, a classification must have
expected losses of at least:

$2,028,908 for serious;
679,392 for non-serious; and
543,514 for medical.

Partial credibilities are determined by a three-halves formula; that
is, the product of the square root of the cube of any given credibility value
and the full credibility standard determines the minimum volume of expected
losses necessary to achieve the given credibility value. For the pure
premiums indicated by national relativity, credibility is determined from the
number of cases. Full credlbility standards are:

25 serious cases
300 non-serious cases
300 serious and non-serious cases

- serious;
- non-serious; and
- medical.

Partial credibilities are assigned in accordance with the sa~e
three-halves formula. In no case is the national credibility permitted to
exceed 50~ of the complement of the state credibility. The residual
credibility (100% less the sum of the state and national credibilities) is
assigued to the underlying pure premium.

For example, if the state credibility is 40%, the pure premium
indicated by national relativity is assigned a credlbility of 30%
((100 - 40) / 2); the remaining 30% is assigned to the underlying pure
premium.

The total pure premium shown on the attached Appendix B-V-II is
obtained by adding the partial pure premiums obtained above and
rounding the sum to two decimal places.
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E. Adjustment of Derived by Formula Pure Premium
Based on National Experience:

For each individual classification a range is established by using
25% below and 25% above the total pure premium indicated by national
relativity. The following rules (I) through (6) are applied to determine if
any adjustment for the derived by formula pure premium is necessary:

i. If the underlying pure premium and the derived by formula pure
premium both fall within the range, the derived by formula pure
premium is proposed without further adjustment.

2. If the underlying pure premium--falls inside the range and the
derived by formula pure premium falls outside the range, the
proposed pure premium will be limited to the pure premium
establishing the boundary of the range.

3. If the underlying pure premium is outside the range and the
derived by formula pure premium falls inside the range, the
derived by formula pure premium is used without further adjustment.

4. If both the underlying and the derived by formula pure premium
fall outside the range (on the same side), the underlying pure
premium is retained if the derived by formula pure premium is
further away from the range; if the derived by formula pure
premium is closer to the range, then the proposed pure premium is
the derived by formula pure premlumwithout adjustment.

5. If both the underlying and the derived by formula pure premium
fall outside the range (on opposite sides) then the range boundary
(nearest the derived by formula pure premium) is the proposed pure
premium.

6. If the pure premium indicated by the national relativity is zero,
the derived by formula pure premium is used without further
adjustment.

When the selected pure premium is other than the derived by formula
pure premium, the distribution of partial pure premiums underlying the derived
by formula pure premium is used in determining the adjusted serious,
uon-serious, and medical pure premiums.

The derived by formula pure premiums have been adjusted for the
following classification:

7309F
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CALCULATION OF PROPOSED ADVISORY P~TES

The following items are combined with the proposed pure premiums (derived
by formula) to obtain the final advisory rates.

A. Effects of the State and Federal Benefit Chan~es

The proposed partial pure premiums (derived by formula) as shown on
Appendix B-V-II are multiplied by the weighted effects of the October 1, 1989
and October I, 1990 federal benefit changes and the January 15, 1989 through
July 15, 1990 state benefit changes.

The weighted effects of these factors are:

Serious: 1.011
Non-Serious: 1.007
Medical: 1.000

except for Code 9077F.

The federal benefits for Code 9077F are administered under the
Non-Appropriated Fund Instrumentality Employees Longshore and Harbor Workers’
Compensation Act.    The separate effects are, by parts, serious 1.003,
non-serious 1.005, and medical 1.000.

B. Effects of Chan~e in Indemnity Assessment

The proposed partial pure premiums are multiplied by the weighted effects
of the change in the United States Longshore and Harbor Workers’ Compensation
Act Special Fund assessment from 25.7~ to 31.2~ on indemnity losses only.

The weighted effects of this factor are:

Serious: 1.026
Non-Serious: 1.026
Medlcal: 1.000

except for Code 9077F.

The federal assessment for Code 9077F is administered under the
Non-Appropriated Fund Instrumentality Employees Longshore and Harbor Workers’
Compensation Act.    The separate effects are, by parts, serious 1.06~,
non-serious 1.OAh, and medical 1.000.

The factors referred to in A and B are set out as follows:
(1)               (2)

Effect of State Effect of
and Federal Change in

Benefit Chan~es Indemnity Assess.

(3)

Product
(1)x(2)

Serious 1.011 1.026 1.037
Non-Serious 1.007 1.026 1.033
Medical 1.000 1.000 1.000
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C. R~tio ,of Manual to Earned Premiums

The ratio of manual to earned premium is based upon a comparison of policy
year manual premiums for "F" classifications with standard earned premiums
(manual premiums modified to include the effects of experience ratinE).

Ratios of manual to earned premiums have been calculated on a national
basis separately for three groups of "F" classifications. The three groups
are "Shipbuilding and Repair" (includes Codes 6801F, 6803F, 6824F, 6825F,
6826F, 6827F, 6828F, 6829F, 6843F, 6845F, 6846F, 6869F, 6872F, 6873F, 6874F),
"Stevedoring" (includes Codes 7309F, 7313F, 7317F, 7323F, 7327F, 7350F, 8709F,
and 8726F) and ’Non-Appropriated Fund Instrumentalities" (Code 9077F).. The
ratios, which are applied to the modified pure premiums, are:

Shipbuilding & Repair 1.017
Stevedoring 1.020
Non-App. Fund Inst. .999

D. Expense Allowance

The expense allowance is introduced into the advisory rate by dividing the
product of the derived by formula pure premium and the appropriate factors
above by the proposed target cost ratio of .7278. This operation produces the
indicated advisory rate.

E. A~regate Update Factor

Loss development beyond a fifth report and excess losses above the
accident limitations must be included at this time in the advisory rate
calculation. The effect of the losses above the accident limitation is
1.0~9. The factor to reflect loss development beyond a fifth report is 1.061
The combined effect of the factors produces an Aggregate Update Factor of
1.113 (1.113 = 1.0A9 x 1.061).

F. Test Correction Factor

The payrolls are now extended by the advisory rates presently in effect
and by the indicated advisory rates. This determines the proposed advisory
rate level change. Swing limits are then applied (Section G). The resulting
advisory rates may not yield the proposed advisory rate level change. An
iterative process is initiated which continuously tests the indicated advisory
rates including test correction factors until the required change in manual
premium is obtained. The test correction factor is 1.008.
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As a further step a test is made to make certain that each proposed
advisory rate falls within a Maximum Deviation from the present advisory rate
of not more than 24Z above and not less than 261 below. These limits have
been calculated in accordance with the following formula:

Maximum Deviation = Effect of final change in advisory rate
level plus or minus 25Z rounded to
the nearest 1%.

The classifications which have been so limited are listed at the end of
this exhibit.

H. Federal-State Comparison

As a final step, a comparison is made between certain "F" ~lasses and
their corresponding state act codes. The comparison criteria is that the
federal total pure premium should be greater than or equal to the correspond-
i~g state total pure premium, since federal benefits are higher than state
benefits. If a class code fails to meet the above criteria, a payroll
weighted combination of the federal and state total pure premium is computed.
This produces no significant change in the overall statewide premium level.
The following class codes were adjusted due to the Federal-State Comparison.

682~F 7350F 683&
6826F 8709F 6836

7360
8719

LIST OF CLASSIFICATIONS LIMITED BY UPPER SWINe

8726F 9077F

LIST OF CLASSIFICATIONS LIMITED BY LOWER SWING

7313F
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CALCULATION OF PROPOSED ADVISORY RATE - CODE 7309F - STEVEDORING

1. Adjusted derived by formula
pure premiums

2. Weighted effect of
benefit changes and change
in indemnity assessment*

3. Proposed pure premium
(Z)x(~)

4. Modified pure premium
to rounded total

5. Ratio of manual to earned
premium*

6. Target cost ratio*

7. Indicated advisory rate
(~)x(S)/(6)

8. Aggregate update factor*

9. Test correction factor*

10. Proposed advisory rate
((7)x(8))x(9)

ii. Proposed advisory loss cost
(I0) x .575+

* See Appendix B-V-III.

No~ -

11.932 2.116 4.622

1.037 1.033 1.000

12.373 2.186 4.622

18.67

19.181

12.372 2.186 4.622 19.18

1.020

.7278

26.88

1.113

1.008

30.16

17.3z~

+ .575 = .7278/1.120/1.131
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APPLIED EFFECTS OF THE FEDERAL AND STATE BENEFIT CHANGES

Effective          Perm. Major Minor
Date Fatal Total P P. P P. Temv. Set. N, Ser. Medical Overall

U.S. LONGSHORE ANDHARBOR WORKERS’ COMPENSATION ACT

10-1-89 1.006 1.002 1.0002 1.0003 1.002 1.001 1.002 1.000 1.001
10-1-90 1.011 1.004     1.001 1.001 1.004     1.002 1.003 1.000 1.002

U.S. LONGSHORE ANDHARBORWORKERS’ COMPENSATIONACT (NON-APPROPRIATED FUND)

10-1-89 1.007 1.003 1.0005     1.001 1.003 1.001 1.002 1.000 1.001
10-1-90 1.011 1.004 1.001 1.001 1.00~ 1.002 1.003 1.000 1.002

STATE ACT

"1-15-89 1.005 1.009 1.0002 1.0003 1.001 1.001 1.001 1.000 1.001
7-1-89 1.000 1.000 1.008 1.007 1.000 1.007 1.004 1.000 1.00~

7-15-89 1.009 1.015 1.0003 1.000~ 1.002 1.002 1.001 1.000 1.001
1-15-90 1.002 1.005 1.0001 1.0001 1.0003 1.001 1.0002 1.000 1.0003
7-I-90 1.000 1.000 1.008 1.007 1.000 1.007 1.00~ 1.000 1.004

7-15-90 1.002 1.00~ 1.0001 1.0001 1.000~ 1.001 1.0002 1.000 1.0003
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Increase in ~he Maximum and Minimum Weekly Benefits

EFFECTIVE 01/15/1990

Change in the Minimum/Maximum Weekly

Fatal Injury and from
Permanent Total Disability to

Chan~e in the Maximum Weekly Benefit for:

Temporary Total Disability from
to

Permanent Partial Disability:

Dismemberment

Benefit for:

$226.78/$604.73
$229.12/$610.97

$604.73
$610.97

from
to

$604.73
$610.97

TOTAL EFFECT: + o.03 %
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Effective 01/15/1990
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of Amendments on Fatal Benefits
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Alone Age 51 with Benefit Less Than $240.38/week,
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- Calculatlon of Remarriage Award for 206 Ca~s of Widow
with Child(ten) Age 36 with Benefit Less ~._an $240.38/week,
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- Calculation of Remarriage Award for 184 Cases of Widow
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of Amendments on Permanent Total Benefits

1990 Netlon~! Council on Comt~en~a~Jo~ tn~umnce.
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EXHIBIT !

Summary of the Principal Benefit Provisions Due to the
Increase in the Maximum and Minimum Weekly Benefits,

Effective 01/15/1990

Effective
o7/15/1989

Effective
o1115/199o

FATAL

%~e of Compensation
~inimum Weekly Benefit

widow/chidren
others++

~aximum Weekly Benefit
)uration:

widow/parent
child

other
.emarriage (widow alone only)
~urial Allowance
[aximum Aggregate

OTAL DISABILITY

Permanent To~al
Rate of Compensation

inimum Weekly Benefit
~ximum Weekly Benefit
Iration

Temporary Total
Rate of Compensation

inimumWeekly Benefit++
~ximum Weekly Benefit
tiring Period/Retro. After

:RMANENT PARTIAL DISABILITY

50% SAWW*

133 1/3% SAWW*

50% SAWW*
133 1/3% SAWW*

133 1/3% SAWW*

66 2/3%

50% SAWW**
$80.90
133 1/3% SAWW**

Life, or remarriage
Age 18, or 25 if a
student
5 years
2-yr lump sum
$1,750
$250,000
or benefits
for 20 years,
whichever is
greater

66 2/3%
50% SAWW**
133 1/3% SAWW**
Life

66 2/3%
Varies with dependency
133 1/3% SAWW**
3 days/13 days

SCHEDULE

Rate of Compensation
.ration
nimum Weekly Benefit++
ximum Weekly Benefit 133 1/3% SAWW*

for ampuKa~ion
or enucleation,

60%
As per schedule
Varies with dependency
133 1/3% SAWW**
for amputation
or enuclearion,
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EXHIBIT I    (CONTD.)

Summary of the Principal Benefit Provisions Due to the
Increase in t~e Maximum and Minimum Weekly Benefits,

Effective 01/15/1990

PERMANENT

Effective
0v/15/19s9

PARTIAL DISABILITY (CONTD.)

Effective
oi/is/199o

NON-SCHEDULE

% Rate of Compensation
Minimum Weekly Benefit++
Maximum Weekly Benefit

Duration+ (exclusive
of Healing Period)

Healing Period Benefit

60%
Varies with dependency
Same as for Schedule

% of disability x
500 weeks

Same as Temporary Total

NOTES:

* Actual State Average Weekly Wage (SAWW) as of 07/15/1989 = $453.55
50% of $453.55 = $226.78
133 1/3% of $453.55 = $604.73

** Actual SAWW as of 01/15/1990 = $458.23
50% of $458.23 = $229.12
133 1/3% of $458.23 = $610.97

SAWW changes each January 15 and July 15; posted and published
by Industrial Commission.

+ An injured worker may choose wage loss benefits, which are 66.6667% of
his wage loss for the duration of his wage loss.

++ If the employee wage is less than the minimum, the employee receives
his wage.

*+ On July 1 of each year, beginning in 1987, the maximum weekly compen-
sarion rate shall be determined as follows: If during the preceding
twelve-month period there shall have been an increase in the State’s
average week1[ wage in covered industries under "The Unem 1oyment
Insurance Act, the weekly compensation rate shall be propor~lonately
increased by the same percentage as the percentage of increase in the
State’s average weekly wage in covered industries under ’The Unemploy-
ment Insurance Act" during such period.

*÷÷ (01/15/1989 SAWW)/(01/15/1988 SAWW)
$333.26 = $318.00 x 1.048

= 1.048 = $435.67/$415.70

1990 N~IOr~I CourICtl o~1 ~,omoen~atlo~ Insurance.
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EXHIBIT II

Impact by Type of Injury Due to the
Increase in the Maximum and Minimum Weekly Benefits, Effective 01/15/1990

Type of Injury Percentage of Losses*     Effect(%)

Fatal

Permanent Total

Major Permanent Partial

Minor Permanent Partial

Temporary Total

Indemnity

Medical

Total

3.0% + 0.2

3.7% + 0.5

39.6% + 0.01

11.0% + 0.01

9.9% + 0.03

67.2% + 0.05**

32.8% + 0.0

100.0% + 0.03**

* Losses for policies becoming effective during the 24-month
period ending 03/31/1987 on the 07/15/1989 law level and developed
to an ultimate basis by type of injury.

** Weighted Average.

1990 NetJormi Coun¢lt o~ Comoen~atiofl Insurance.
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EXHIBIT II-A

Overall Effect Due to the
Increase in the Maximum and Minimum Weekly Benefits, Effective 01/15/1990

Type of Injury

Fatal

Permanent Total

Major Permanent Partial

(Serious)

Minor Permanent Partial

Temporary Total

(Non-Serious)

Medical

Total/Effect

(1)

Losses* Effec~

60,809,118 1.002

73,867,038 1.005

799,186,946 1.0001

(933,863,102) (I.001)

220,877,755 1.0001

198,661,642 1.0003

(419,539,397) (1.0002)

659,520,211 1.000

2,012,922,710 1.0003

(3)
Modified Losses

(1}X(2)

60,930,736

74,236,373

799,266,865

(934,433,974)

220,899,843

198,721,240

(419,621,083)

659,520,21~

2,013,575,268

* Losses for policies becoming effective during the 24-month
period ending 03/31/1987 on the 07/15/1989 law level and developed
to an ultimate basis by type of injury.
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EXHIBIT III

Determination of the Monetary Cost and Effect
of Amendments on Fatal Benefits

07/15/1989 o1/15/199o

1. Cost of Dependency

2. Remarriage Award*

3. Burial Cost (i000 Cases)

4. Total Cost (1) + (2) + (3)

5. Effect

142,646,212

1,188,742

1,750,000

145,584,954

142,966,332

1,190,807

1,750,000

145,907,139

1.002

203,539
259,031
324,392
401,780

1,188,742

(Exh. III-C)
(Exh. III-D)
(Exh. III-E)
(Exh. zzz-F)

204,701 (Exh.
259,567 (EXh.
324,559 (Exh.
401,980 (Exh.

1,190,807

III-G)
III-H)
III-I)
zzz-J)
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EXHIBIT III-A

Valuation of Fatal Benefits,
Effective 07/15/1989

(z) (2) (3)
No. Person No.
of Receiving of

zases* Comp. Dep.

(4) (5) (6)
Average
Pension     Annuity Annuity

Age Symbol+ Value

(7)
Average

Weekly
Benefit@

(8)
~onetary

COSt
(Z)x(6)x(7)

147    None        None xx

172 Widow Alone-    1       28
Benefit less than $240.38/wk

184 Widow Alone-     1
Benefit greater than

206 Widow with       3**
Child(ten) - Benefit
after 8 years

221 Widow with       3**
Child(ten) - Benefit
after 8 years

a’28:21. 1309/     570.21     227.52

28     a’28:20.0000/
$240.38/wk

29 8/~’29:13.1309/
less than $240.38/wk,

29 8/~’29:12.0000/
greater than $240.38/wk,

427 Widow with 1 29
Child(ren), 2** i0
ist 8 years

16 orphan 1 iI

i0 Orphans 2 ii

7 Orphans 3 ii

3 Orphans 4 II

i Orphans 5** 11
(more than 4)

554.08

270.49

253.61

342.67

227.52

342.67

a 416/ 363.80 286.65

a 11:7.0000/ 323.10 286.65

a 364/ 323.59 286.65

a 364/ 323.59 286.65

a 364/ 323.59 286.65

a 364/ 323.59 286.65

xxx

22,314,279

34,935,453

12,677,628

19,205,903

44,528,956

1,481,866

927,571

649,300

278,271

92,7~?
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EXHIBIT III-A (Cont.)

Valuation of Fatal Benefits,
Effective 07/15/1989

(1)
NO.
of

Cases*

(2) (3) (4) (S) (6) (7) (8)
Person No. Average Average Monetary

Receiving of Pension Annuity Annuity Weekly Cost
Comp. Dep. Age Symbol+ Value Benefit@ (1)x(6)x(7)

6 Parent -         1       61     a 61:28.3139/
Benefit less than $240.38/wk

7 Parent -         1       61    ~ 61:20.0000/
Benefit greater than $240.38/wk

8 Parents -        2       50     a 50:28.31~9/
Benefit less than $240.38/wk

9 Parents -        2       50    a 50:20.0000/
Benefit greater than $240.38/wk

673.93 169.80 686,600

609.32 342.67     1,461,570

809.71 169.’80     1,099,910

687.71 342.67     2,120,918

1 Brother or 1 23 ~ 23: 5.0000/ 238.12 259.28 61,740
Sister

i* 21     a 21: 5.0000/     238.14     259.28 123,490OOther
Dependednts

o0o 142,646,212

356 cases of widow alone, 427 cases of widow with child(ran), 13 cases
of 1 parent, and 17 cases of parents are partitioned into those cases
with weekly benefit less than/greater than:

$240.38/week = [$250,000.00] / [(52 weeks/year) x (20 years)]

according to worker percentages used to derive their respective
weekly benefits in Exhibit VIII.

averaqe

In cases of widow and parent(s) with weekly benefit less than $240.38,
benefit duration is determined from:

21.1309 years = [$250,000.00] / [(52 weeks/year) x ($227.52/week)]
28.3139 years = [$250,000.00] / [(52 weeks/year) x ($169.80/week)]

Exhibit VIII.

Average.
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EXHIBIT III-B

Valuation of Fatal Benefits,
Effective 01/15/1990

(i) (2) (3) (4) (5) (6)
No. Person No. Average
of Receiving of Pension Annuity Annuity

cases* Comp. Dep. Age Symbol+ Value

(~)
Average

Weekly
Benefit@

(8)
Monetary

Cost
(1)x(6)x(7)

147    None        None     xx          xxx

172 Widow Alone-    1       28    ~’28:20.9833/
Benefit less than $240.38/wk

184 Widow Alone-     1       28     ~’28:20.0000/
Benefit greater than $240.38/wk

206 Widow with       3**    29 8/~’29:12.9833/
Child(ten) - Benefit less than $240.38/wk,
after 8 years

221 Widow wit!%      3**    29 8/~’29:12.0000/
Child(ten) - Benefit greater than $240.38/wk,
after 8 years

427 Widow with 1 29 a 416---7
Child(ten), 2** 10
ist 8 years

16 Orphan ii    a II:7. 0000/

I0 Orphans 2 ii a 364/

3 ii a 364/

4 Ii a 364/

5** ii a 364/

7 Orphans

3 Orphans

1 Orphans
(more than 4)

568.18

554.08

268.36

253.61

363.80

323.10

323.59

323.59

323.59

323.59

229.12

342.85

229.12

342.85

287.99

287.99

287.99

287.99

287.99

287.99

XXX

22,391,201

34,953,804

12,666,248

19,215,992

44,737,115

1,488,793

931,907

652,335

279,572

93,191
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EXHIBIT III-B (Cont.)

Valuation of Fatal Benefits,
Effective 01/15/1990

(1) (2) (3) (4) (5) (6) (7) (8)
No. Person No. Average Average Monetary
of Receiving of Pension Annuity Annuity Weekly Cost

Cases* Comp. Dep. Age Symbol+ Value Benefit@ (1)x(6)x(7)

6 Parent -         1       61    a 61:28.3139/
Benefit less than $240.38/wk

7 Parent -         1       61    ~ 61:20.0000/
Benefit greater than $240.38/wk

8 Parents -        2       50     a 50:28.3139/
Benefit less than $240.38/wk

9 Parents -        2       50    a 50:20.0000/
Benefit greater than $240.38/wk

673.93 169.80 686,600

609.32 342.85     1,462,338

809.71 169.’80 1,099,910

687.71 342.85 2,122,032

1 Brother or 1 23 ~ 23: 5.0000/ 238.12 259.37 61,761
Sister

i* 21     a 21: 5.0000/     238.14     259.37 123,533eOther
Dependednts

000 142,966,332

356 cases of widow alone, 427 cases of widow with child(ren), 13 cases
of 1 parent, and 17 cases of parents are partitioned into those cases
with weekly benefit less than/greater than:

$240.38/week = [$250,000.00] / [(52 weeks/year) x (20 years)]

according to worker percentages used to derive their respective average
weekly benefits in Exhibit VIII.

In cases of widow and parent(s) with weekly benefit less than $240.38,
benefit duration is determined from:

20.9833 years = [$250,000.00] / [(52 weeks/year) x ($229.12/week)]
28.3139 years = [$250,000.00] / [(52 weeks/year) x ($169.80/week)]

Exhibit VIII.

Average.
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EXHIBIT III-C

Calculation of Remarriage Award for 172 Cases
of Widow Alone

Age 51 with Benefit Less than $240.38/week,
Effective 07/15/1989

n
Age at Remarriage Lump

Remarriage Factor++ Sum+
Cost

(2) x (3)

~ 51.5 0.3477 23-’~2 8,227
1 52.5 0.9726 23,662 23,014
2 53.5 1.1007 23,662 26,045
3 54.5 1.0311 23,662 24,398
4 55.5 0.9189 23,662 21,743
5 56.5 0.6241 23,662 14,767
6 57.5 0.5454 23,662 12,905
7 58.5 0.4766 23,662 Ii,277
8 59.5 0.4161 23,662 9,846
9 60.5 0.3628 23,662 8,585

i0 61.5 0.3166 23,662 7,491
ii 62.5 0.2753 23,662 6,514
12 63.5 0.2387 23,662 5,648
13 64.5 0.2073 23,662 4,905
14 65.5 0.1798 23,662 4,254
15 66.5 0.1551 23,662 3,670
16 67.5 0.1329 23,662 3,145
17 68.5 0.1142 23,662 2,702
18 69.5 0.0967 23,662 2,288
19 70.5 0.0827 19,295 1,596
20 71.5 0.0696 7,464 519
21 72.5 0.0589 0 0

203,539

104 weeks x $227.52 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.

++ At age 51 + n + 0.5 = 172 x [(R(51+n) - R(51+n+I))/D(51)].
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EXHIBIT III-D

Calculation of Remarriage Award for 206 Cases
of Widow with Child(ren)

Age 36 with Benefit Less than $240.38/week,
Effective 07/15/1989

n
Age at Remarriage Lump

Remarriage Factor++ Sum+
Cost

(2) x (3)
0 36.5 1.8448 0 0
1 37.5 4.6921 0 0
2 38.5 4.9836 0 0
3 39.5 4.3893 0 0
4 40.5 3.6981 0 0
5 41.5 2.6617 0 0
6 42.5 2.3035 0 0
7 43.5 1.9964 0 0
8 44.5 1.7333 23,662 41,013
9 45.5 1.5069 23,662 35,656

10 46.5 1.3113 23,662 31,028
11 47.5 1.1433 23,662 27,053
12 48.5 0.9974 23,662 23,600
13 49.5 0.8702 23,662 20,591
14 50.5 0.7608 23,662 18,002
15 51.5 0.6644 23,662 15,721
16 52.5 0.5817 23,662 13,764

~ 53.5 0.5086 23,662 12,034
54.5 0.4448 23,662 10,525
55.5 0.3888 19,295 7,502

20 56.5 0.3406 7,464 2,542
21 57.5 0.2976 0 0

259,031

104 weeks x $227.52 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.
Lump Sum is not awarded if children are dependent at
time of remarriage.

++ At age 36 + n + 0.5 = 206 x [(R(36+n) - R(36+n+I))/D(36)].
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EXHIBIT III-E

Calculation of Remarriage Award for 184 Cases
of Widow Alone

Age 51 with Benefit Greater than $240.38/week,
Effective 07/15/1989

n

1
2
3
4
5
6
7
8
9

10
Ii
12
13
14
15
16
17
18
19
20

Age at
Remarriage

51.5
52.5
53.5
54.5
55.5
56.5
57.5
58.5
59.5
60.5
61.5
62.5
63.5
64.5
65.5
66.5
67.5
68.5
69.5
70.5
71.5

Remarriage Lump
Factor++ Sum+

Cost
(2) x (3)

0.3719 35-~8 13,254
1.0405 35,638 37,081
1.1775 35,638 41,964
1.1030 35,638 39,309
0.9830 35,638 35,032
0.6677 35,638 23,795
0.5834 35,638 20,791
0.5098 35,638 18,168
0.4451 35,638 15,862
0.3881 35,638 13,831
0.3387 35,638 12,071
0.2945 35,638 10,495
0.2553 35,638 9,098
0.2217 35,638 7,901
0.1924 35,638 6,857
0.1660 35,638 5,916
0.1421 35,638 5,064
0.1221 35,638 4,351
0.1034 26,728 2,764
0.0885 8,909 788
0.0745 0 0

324,392

104 weeks x $342.67 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.

++ At age 51 + n + 0.5 = 184 x [(R(51+n) - R(51+n+1))/D(51)].
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EXHIBIT III-F

Calculation of Remarriage Award for 221 Cases
of Widow with Child(ten)

Age 36 with Benefit Greater than $240.38/week,
Effective 07/15/1989

n

0
1

3
4
5
6
7
8
9

i0
11
12
13
14
15
16

20

Age at
Remarriage

36.5
37.5
38.5
39.5
40.5
41.5
42.5
43.5
44.5
45.5
46.5
47.5
48.5
49.5
50.5
51.5
52.5
53.5
54.5
55.5
56.5

Remarriage Lump Cost
Factor++ Sum+ (2) x (3)

J

1.9792 0 0
5.0337 0 0
5.3465 0 0
4.7089 0 0
3.9674 0 0
2.8555 " 0 0
2.4712 0 0
2.1417 0 0
1.8595 35,638 66,269
1.6166 35,638 57,612
1.4068 35,638 50,136
1.2265 35,638 43,710
1.0700 35,638 38,133
0.9336 35,638 33,272
0.8162 35,638 29,088
0.7128 35,638 25,403
0.6241 35,638 22,242
0.5456 35,638 19,444
0.4772 26,728 12,755
0.4171 8,909 3,716
0.3654 0 0

401,780

104 weeks x $342.67 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.
Lump Sum is not awarded if children are dependent at
time of remarriage.

++ At age 36 + n + 0.5 = 221 x [(R(36+n) - R(36+n+I))/D(36)].
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EXHIBIT III-G

Calculation of Remarriage Award for 172 Cases
of Widow Alone

Age 51 with Benefit Less than $240.38/week,
Effective 01/15/1990

n
Age at Remarriage Lump

Remarriage Factor++ Sum+
Cost

(2) x (3)

~ 51.5 0.3477 23--~8 8,285
1 52.5 0.9726 23,828 23,175
2 53.5 1.1007 23,828 26,227
3 54.5 1.0311 23,828 24,569
4 55.5 0.9189 23,828 21,896
5 56.5 0.6241 23,828 14,871
6 57.5 0.5454 23,828 12,996
7 58.5 0.4766 23,828 11,356
8 59.5 0.4161 23,828 9,915
9 60.5 0.3628 23,828 8,645

i0 61.5 0.3166 23,828 7,544
ii 62.5 0.2753 23,828 6,560
12 63.5 0.2387 23,828 5,688
13 64.5 0.2073 23,828 4,940
14 65.5 0.1798 23,828 4,284
15 66.5 0.1551 23,828 3,696
16 67.5 0.1329 23,828 3,167
17 68.5 0.1142 23,828 2,721
18 69.5 0.0967 23,828 2,304
19 70.5 0.0827 17,672 1,461
20 71.5 0.0696 5,758 401
21 72.5 0.0589 0 0

204,701

104 weeks x $229.12 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.

++ At age 51 + n + 0.5 = 172 x [(R(51+n) - R(51+n+I))/D(51)].
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EXHIBIT III-H

Calculation of Remarriage Award for 206 Cases
of Widow with Child(ren)

Age 36 with Benefit Less than $240.38/week,
Effective 01/15/1990

n
Age at Remarriage Lump

Remarriage Factor++ Sum+
0 36.5 1.8448 0
1 37.5 4.6921 0
2 38.5 4.9836 0
3 39.5 4.3893 0
4 40.5 3.6981 0
5 41.5 2.6617 " 0
6 42.5 2.3035 0
7 43.5 1.9964 0
8 44.5 1.7333 23,828
9 45.5 1.5069 23,828

10 46.5 1.3113 23,828
II 47.5 1.1433 23,828
12 48.5 0.9974 23,828
13 49.5 0.8702 23,828
14 50.5 0.7608 23,828
15 51.5 0.6644 23,828
16 52.5 0.5817 23,828
17 53.5 0.5086 23,828
O 54.5 0.4448 23,828

55.5 0.3888 17,672
20 56.5 0.3406 5,758
21 57.5 0.2976 0

Cost
(2) x (3)

o
o
o
o
o
o
o
o

41,3Ol
35,906
31,246
27,243
23,766
20,735
18,128
15,831
13,861
12,119
lO,599

6,871
1,961

o

259,567

+ 104 weeks x $229.12 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.
Lump Sum is not awarded if children are dependent at
time of remarriage.

++ At age 36 + n + 0.5 = 206 x [(R(36+n) - R(36+n+I))/D(36)].
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EXHIBIT III-I

Calculation of Remarriage Award for 184 Cases
of Widow Alone

Age 51 with Benefit Greater than $240.38/week,
Effective 01/15/1990

o
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20

Age at
Remarriage

51.5
52.5
53.5
54.5
55.5
56.5
57.5
58.5
59.5
60.5
61.5
62.5
63.5
64.5
65.5
66.5
67.5
68.5
69.5
70.5
71.5

Remarriage Lump Cost
Factor++ Sum+ (2) x (3)

0.3719
1.0405
1.1775
I.i030
0.9830
0.6677
0.5834
0.5098
0.4451
0.3881
0.3387
0.2945
0.2553
0.2217
0.1924
0.1660
0. 1421
0. 1221
0.1034
0.0885
0.0745

35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
35,656
26,742

8,914
0

13,260
37,100
41,985
39,329
35,050
23,808
20,802
18,177
15,870
13,838
12,077
10,501

9,103
7,905
6,860
5,919
5,067
4,354
2,765

789
0

324,559

104 weeks x $342.85 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.

++ At age 51 + n + 0.5 = 184 x [(R(51+n) - R(51+n+I))/D(51)].

© 19~0 N~lone! Co~m~! on Co~l~oe~mk.m
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EXHIBIT lll-J

Calculation of Remarriage Award for 221 Cases
of Widow with Child(ren)

Age 36 with Benefit Greater than $240.38/week,
Effective 01/15/1990

n

0
1
2
3
4
5
6
7
8
9

I0
11
12
13
14
15
16

20

Age at
Remarriage

36.5
37.5
38.5
39.5
40.5
41.5
42.5
43.5
44.5
45.5
46.5
47.5
48.5
49.5
50.5
51.5
52.5
53.5
54.5
55.5
56.5

Remarriage Lump Cost
Factor++ Sum+ (2) x (3)

1.9792 0 0
5.0337 0 0
5.3465 0 0
4.7089 0 0
3.9674 0 0
2.8555 0 0
2.4712 0 0
2.1417 0 0
1.8595 35,656 66,302
1.6166 35,656 57,641

. 1.4068 35,656 50,161
1.2265 35,656 43,732
1.0700 35,656 38,152
0.9336 35,656 33,288
0.8162 35,656 29,102
0.7128 35,656 25,416
0.6241 35,656 22,253
0.5456 35,656 19,454
0.4772 26,742 12,761
0.4171 8,914 3,718
0.3654 0 0

401,980

104 weeks x $342.85 Lump Sum; beyond 20 years, benefit
is limited by maximum aggregate payable of $250,000.00.
Lump Sum is not awarded if children are dependent at
time of remarriage.

++ At age 36 + n + 0.5 = 221 x [(R(36+n) - R(36+n+I))/D(36)].
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EXHIBIT IV

Determination of the Monetary Cost and Effect
of Amendments on Permanent Total Benefits

I. Average Weekly Benefit

2. Effect

(Exh. VIII)

07/15/1989

286.65

01/15/1990

287.99

1.005
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EXHIBIT V

Determination of the Monetary Cost and Effect
of Amendments on Permanent Partial Benefits

Major Perm. Partial
Law Effective

PERMANENT PARTIAL SCHEDULE INJURIES
07/15/1989

1. Cost in Units of Wks. Wages (Exh. V-A)
a. Dismemberment 5,395
b. Loss of Use " 49,362

2. Average Wkly. Benefit (Exh. VIII)
a. Dismemberment
b. Loss of Use

3. Cost of Schedule Injuries
(la)x(2a) + (ib)x(2b)

234.26
220.67

12,156,545

Ol/15/199o

5,395
49,362

234.31
220.67

12,156,815

. PERMANENT PARTIAL NON-SCHEDULE INJURIES

e Cost in Units of Wks. Wages (Exh. V-A)

Average Wkly. Benefit (Exh. VIII)

6. Cost of Non-Schedule Injuries (4)x(5)

101,776

220.67

22,458,910

101,776

220.67

22,458,910

PERMANENT PARTIAL (HEALING PERIOD)

7. Cost in Units of Wks. Wages (Exh. V-A)

8. Average Wkly. Benefit

9. Cost of Healing Period

TOTAL COST AND EFFECT

i0. Total Cost
Benefits

ii. Effect

(Exh. VIII)

(7)x(8)

of Major Permanent Partial
(3) + (6) + (9)

30,848

259.~84

8,015,544

42,630,999

30,848

259.93

8,018,321

42,634,046

1.0001
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EXHIBIT V (Cont.)

Determination of the Monetary Cost and Effect
of Amendments on Permanent Partial Benefits

Minor Perm. Partial
Law Effective

A. PERMANENT PARTIAL SCHEDULE INJURIES
07/15/1989

I. Cost in Units of Wks. Wages (Exh. V-B)
a. Dismemberment 4,638
b. Loss of Use 39,987

2. Average Wkly. Benefit (Exh. VIII)
a. Dismemberment
b. Loss of Use

3. Cost of Schedule Injuries
(la)x(2a) + (Ib)x(2b)

234.26
220.67

9,910,429

01/15/1990

4,638
39,987

234.31
220.67

9,910,661

B. PERMANENT PARTIAL NON-SCHEDD’LE INJURIES

4. Cost in Units of Wks. Wages (Exh. V-B) 56,000

5. Average Wkly. Benefit (Exh. VIII) 220.67

6. Cost of Non-Schedule Injuries (4)x(5) 12,357,520

56,000

220.67

12,357,520

PERMANENT PARTIAL (HEALING PERIOD)

7. Cost in Units of Wks. Wages (Exh. V-B)

8. Average Wkly. Benefit (Exh. VIII)

9. Cost of Healing Period (7)x(8)

31,717

259~84

8,241,345

31,717

259.93

8,244,200

TOTAL COST AND EFFECT

i0. Total Cost of Minor Permanent Partial
Benefits (3) + (6) + (9) 30,509,294 30,512,381

!i. Effect 1.0001
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ILLINOIS LAW MEMO

EXHIBIT V-A

Valuation of Major Permanent Partial

(i) (2)    (3)
LAW EFFECTIVE

07/15/1989 and 01/15/1990

Type of Case Avg.%
Benefit freq. Loss

(4) (5) (6)

Weeks Duration

Sched. Payable Com-
At 100% (3)x(4) muted+

(7) (8) (9)
Weeks Weeks

Payable Payable
for Avg. for

Sched. H.P. H.P.
(2)X(6) (Wks) (2)x(8)

A. SCHEDULE INJURIES

Dism. above elbow
Dism. below elbow
Loss of use

4 100%
3 100%

81 53%

275.00 275.00- 251.50
235.00 235.00 217.69
235.00 124.55 119.57

1,006 33 132
653 18 54

9,685 27 2,187

Hand:
Dismemberment
Loss of use

Leg:
Dism. above knee
Dism. below knee
Loss of use

Qemberment
Loss of use

5 100%
139 56%

6 100%
3 100%

145 53%

190.00 190.00 178.57
190.00 106.40 102.75

250.00 250.00 230.47
200.00 200.00 187.37
200.00 106.00 102.38

3 I00% 155.00      155.00 147.34
69 51% 155.00 79.05 77.02

893 29 145
14,282 20 2,780

1,383 34 204
562 39 117

14,845 34 4,930

442 26 78
5,314 25 1,725

Eye:
Enucleation
Loss of use

3 100%    160.00 160.00 151.84
38       88%          150.00      132.00       126.42

456 20 60
4,804 14 532

tars:
Hearing (2 ears) 4 56% 200.00      112.00 107.96 432    3 12

Total Schedule
injuries

Dismemberment
Loss of Use

503 xx XX XX XX

OTHER MAJOR *
INJURIES 497 44%    500.00

1,000

+ Commuted if over 52 weeks.
* Average percent of disability.

54,757
5,395

49,362

220.00    204.78    I01,776

XX     12,956

36 17,892

30,848
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EXHIBIT V-B

ValuaZion of Minor Permanent Partial

(i) (2)    (3)
LAW EFFECTIVE

07/15/1989 and 01/15/1990

Type of Case Avg.%
Benefit freq. Loss

(4)    (5)    (6)

Weeks Duration

S~hed. PayaSle Com-
At 100% (3)x(4) muted+

(7) (8) (9)
Weeks Weeks

Payable Payable
for Avg. for

Sched. H.P. H.P.
(Wks) (2)x(8)

A. SCHEDULE INJURIES

Thumb:
Dism. 1 phalange 23 100%
Dism. 2 or more 5 100%
Loss of use 164 25%

index Finger:
Dism. I phalange 48 100%
Dism. 2 or more 18 100%
Loss of use 216 32%

Middle Finger:
Dism.1 phalage
Dism. 2 or more
Loss of use

Ring Finger:
3ism. 1 phalange
Dism. 2 or more
Loss of use

32 100%
Ii 100%

152 29%

19 100%
8 100%

98 31%

35.00 35.00" 35.00
70.00 70.00 68.41
70.00 17.50 17.50

20.00 20.00 20.00
40.00 40.00 40.00
40.00 12.80 12.80

17.50 17.50 17.50
35.00 35.00 35.00
35.00 10.15 10.15

12.50 12.50 12.50
25.00 25.00 25.00
25.00 7.75 7.75

805 6 138
342. 6 30

2,870 4 656

960 5 240
720 8 144

2,765 4 864

560 3 96
385 7 77

1,543 3 456

238 4 76
200 4 32
760 3 294

Little Finger:
3ism. 1 phalange
~ism. 2 or more
Loss of use

3rear Toe:
~ism. 1 phalange
~ism. 2 or more
~oss of use

15 100%
8 100%

95 36%

2 I00%
1 100%

50 26%

10.00 I0.00 10.O0
20.00 20.00 20.00
20.00 7.20 7.20

17.50 17.50 17.50
35.00 35.00 35.00
35.00 9.10 9.10

150 2 30
160 5 40
684 3 285

35 6 12
35 12 12

455 4 200

ther Toes:
ismemberment 4 100%
.oss of use 21 29%

12.00 12.00 12.00
12.00 3.48 3.48

48 9 36
73 2 42

earing:
ne ear i0 37% 50.00 18.50 18.50 185 3 30



National
Councd on
Compensation
Insurance

ILLINOIS LAW MEMO

EXHIBIT V-B (Cont.)

Valuation of Minor Permanent Partial

(1) (2)    (3)
LAW EFFECTIVE

37/15/1989 and 01/15/1990

Type of Case Avg.%
Benefit freq. Loss

(4)    (5)    (6) (7)
Weeks

Weeks Duration Payable
for

Sched. Payable Com- Sched.
At 100% (3)x(4) muted+ (2)x(6)

MAJOR MEMBERS

krm 259 13% 235.00
~and 308 13% 190.00
Leg 386 13% 200.00
:oo~ 202 13% 155.00
~ye 32 15% 150.00
fearing (2 ears) 9 17% 200.00

30.55
24.70
26.00
20.15
22.50
34.00

30.55
24.70
26.00
20.15
22.50
34.00

(8) (9)
Weeks

Payable
Avg. for
H.P. H.P.

(Wks) (2) x(8)

7,912 i0 2,590
7,608 8 2,464

10,036 13 5,018
4,070 I0 2,020

720 4 128
306 3 27

"oral Schedule
~njuries

Dismemberment
Loss of Use

2,196 XX XX XX XX

IES 1,120 10%

3,316

500.00 50.00 50.00

44,625
4,638

39,987

56,000

XX 16,037

14 15,680

31,717

+ Commuted if over 52 weeks.
* Average percent of disability.
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EXHIBIT VI

Determination of the Monetary Cost and Effect
of Amendments on Temporary Total Benefits

07/15/1989

vzzz)

1. Waiting Period (days) 3

2. Retroactive After (days) 13

3. Days Disability Based on (I) 2,776,360

4. Total Cases Based on (2) ~2,105

5. Additional Days Based on
(2) ((4) x (1))

6. Cost in Days ((3) + (5))

7. Cost in Weeks

8. Avg. Wkly. Benefit (Exh.

9. Monetary Cost (7) x (8)

I0. Effect

126,315

2,902,675

414,668

259.84

107,747,333

01/15/1990

3

13

2,776,360

42,105

126,315

2,902,675

414,668

259.93

107,784,653

1.0003
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ILLINOIS LAW MEMO

EXHIBIT VI-A

Total Accident Distribution
to Duration of Disability

According

(1) (2) (3)
Disability Total Summation of

Period (Days) Cases Col. 2 Upward

(4)
Days Disability

Las~ing Col. I and Over

1 8,973 103,371
2 8,198 94,398
3 6,236 86,200
4 7,077 79,964
5 6,437 72,887
6 5,156 66,450
7 4,854 61,294
8 2,351 56,440
9 2,407 54,089

i0 2,865 51,682
ii 2,665 48,817
12 2,156 46,152
13 1,891 43,996
14 2,860 42,105
15 1,563 39,245
16 1,621 37,682
17 1,703 36,061
18 1,486 34,358
19 1,096 32,872
20 888 31,776
21 2,009 30,888
22 854 28,879
23 910 28,025
24 961 27,115
25 762 26,154
26 590 25,392
27 467 24,802
28 1,480 24,335
29 532 22,855
30 604 22,323
31 655 21,719
32 603 21,064
33 437 20,461
34 376 20,024
35 894 19,648
36 389 18,754
37 390 18,365
38 442 17,975
39 424 17,533
40 287 17,109
41 274 16,822
42 1,160 16,548

3,060,329
2,956,958
2,862,560
2,776,360
2 696,396
2 623,509
2 557,059
2 495,765
2 439,325
2 385,236
2 333,554
2,284,737
2,238,585
2,194,589
2,152,484
2,113,239
2,075,557
2,039,496
2,005,138
1,972,266
1,940,490
1,909,602
1,880,723
1,852,698
1,825,583
1,799,429
1,774,037
1,749,235
1,724,900
1,702,045
1,679,722
1,658,003
1,636,939
1,616,478
1,~96,454
1,576,806
1,558,052
1,539,687
1,521,712
1,504,179
1,487,070
1,470,248
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EXHIBIT VI-A (Cont.)

Temporary Total Accident Distribution According
to Duration of Disability

(1)
Disability

Period (Days)

(2) (3) (4)
Total Summation of Days Disability
Cases Col. 2 Upward Lasting Col. i and Over

43 - 49
50 - 56
57 - 63
64 - 70
71 - 77
78 - 84
85 - 91
92 - 98
99 - 105

106 - 112
113 - 119
120 - 126
127 - 133
134 - 140
141 - 147
148 - 154
155 - 161
162 - 168
169 - 175
176 - 182
183 - 189
190 - 196
197 - 203
204 - 210
211 - 217
218 - 224
225 - 231
232 - 266
267 - 301
302 - 336
337 - 371
372 - 406
407 - 441
442 - 476
477 - 511
512 - 581
582 - 651
652 and Over

2,692 15,388
2,155 12,696
1,725 10,541
1,258 8,816

987 7,558
807 6,571
626 5,764
544 5,138
423 4,594
342 4,171
273 3,829
271 3,556
231 3,285
217 3,054
196 2,837
167 2,641
137 2,474
130 2,337
116 2,207
129 2,091

86 1,962
92 1,876
62 1,784
74 1,722
73 1,648
55 1,575
63 1,520

220 1,457
203 1,237

95 1,034
104 939

80 835
67 755
64 688
58 624
80 566
65 486
xx 421

1,403,700 - 1,366,629
1,353,205 - 1,281,192
1,270,007 - 1,210,298
1,201,053 - 1,150,461
1,142,491 - 1,099 160
1,092,325 - 1,054
1,048,409 - 1,015
1,009,770 - 979

975,102 - 948
943,909 - 919
915,620 - 893
889,496 - 868
865,275 - 846
842,900 - 824
821,900 - 805
802,615 - 787
784,524 - 769
767,578 - 753
751,530 - 738
736,343 - 723
721,921 - 710
708,412 - 697
695,503~ - 684
683,169 - 672
671,280 - 661
659,919 - 650
649,050 - 640
638,570 - 592
591,139 - 552
551,611 - 518
517,143 - 486
485,961 - 458
457,909 - 433
432,519 - 410
409,434 - 389
388,570 - 352
351,514 - 320
319,770 -

427
082
894
240
548
144
653
026
849
306
062
952
784
480
948
316
317
914
957
521
588
049
396
653
088
802
672
213
069
141
003
191

xxx
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EXHIBIT VII

Calculation of Average Minimum Weekly Benefit
for Temporary Total and Permanen~ Partial Disability,

Effective 07/15/1989 and 01/15/1990

Type
of Dependency

Number Temporary Permanent
of Cases Total Partial

Yorker alone

9orker and wife

~orker (wife) and child

;orker (wife) and two children

;orker (wife) and three children

’orker (wife) and four or more children

’otal/Weighted Average

180 100.90 80.90

356 105.50 83.20

152 108.30 86.10

139 113.40 88.90

89 117.40 91.80

84 124.30 96.90

1,000 108.83 85.94
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EXHIBIT VIII

Average Weekly Benefits

Type of Injury 07/15/1989 01/15/1990

Fatal Injuries:

Widows (Exh. VIII-A,VIII-H)
Weekly benefit for split
Average weekly benefit below split
Average weekly benefit above split

Parents (Exh. VIII-B,VIII-I)
Weekly benefit for split
Average weekly benefit below split
Average weekly benefit above split

Brother, Sister, Other (Exh~ VIII-C,VIII-J)

Permanent Total and Fatal:

240.38
227.52
342.67

240.38
169.80
342.67

259.28

240.38
229.12
342.85

240.38
169.80
342.85

259.37

Widow and Child(ren) (Exh. VIII-D,VIII-K)

Temporary Total Disabilities:

286.65 287.99

All cases (Exh. VIII-E,VIII-L)

Permanent Partial Disabilities:

259.84 259.93

.Amputation or Enucleation (Exh. VIII-F,VIII-M)

Loss of Use (Exh. VIII-G,VIII-N)

234.26

220.67

234.31

220.67

© 1~0 ll~Um~i C~un~il on C.~mn~v~tinn Ini.mn~l
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EXHIBIT VIII-A

Calculation of Average Weekly
Effective’07/15/1989

Benefit

I) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending 12/31/1988

Fatal
Widows
0.6667
226.78
604.73
391.29

(A) (B) (C) (D) (E)
Ratios to Percentage in Average

Wage Average Interval of- Wage in
Intervals (A)/(5) Workers     Wages Interval

(F)
Average

Benefit in
Interval

Benefits less than $240.38:
0.00 - 340.15 0.00 - 0.85

340.15 - 360.55      0.85 - 0.90

Total/Average

Benefits greater than $240.38:
360.55 - 907.05 0.90 - 2.30

.05 & over    2.30 & over

Total/Average

42.9709 26.6884     243.02     226.78
5.2612 4.5260     350.35     233.58*

48.2321 227.52

50.1402 64.2256 501.21 334.16"
1.6277 4.5600 1096.20 604.73

51.7679 342.67

* (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-B

Calculation of Average Weekly Benefit
Effective 07/15/1989

i) Class of Injury

2) Nominal Rate of Compensation
]) Minimum Weekly Compensation

Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending 12/31/1988

Fatal
Parents

0.6667
80.90

604.73
391.29

(A) (B)
Ratios to

Wage Average
Intervals (A)/(5)

(C)       (D)       (E)         (F)
Percentage in Average Average

Interval of " Wage In Benefit in
Workers     Wages Interval Interval

Benefits less than $240.38:
0.00 - 80.90 0.00 - 0.20

80.90 - 121.34 0.20 - 0.30
121.34 - 360.55 0.30 - 0.90

Total/Average

Benefits greater than $240.38:
360.55 - 907.05 0.90 - 2.30
907.05 & over    2.30 & over

Total/Average

1.4357 0.1903 51.86 51.86@
1.4701 0.3726 99.17 80.90

45.3263 30.6515 264.61 176.42"

48.2321 169.80

50.1402 64.2256     501.21      334.16"
1.6277    4.5600      1096.20       604.73

51.7679 342.67

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-C

Calculation of Average Weekly Benefit
Effective 07/15/1989.

I) Class of Injury

2)Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending

Brother, Sister,

z;/3z/z988

Fatal
Other

0.6667
80.90

604.73
391.29

(A) (B)
Ratios to

Wage Average
Intervals (A) / (5)

0.00 - 80.90
80.90 - 121.34

121.34 - 907.05
907.05 & over

(C)       (D)       (E)        (F)
Percentage in Average Average

Interval of " Wage zn Benefit in
Workers     Wages Interval Interval

0.00 - 0.20 1.4357 0.1903 51.86 51.86@
0.20 - 0.30 1.4701 0.3726 99.17 -80.90
0.30 - 2.30 95.4665 94.8771 388.87 259.26*
2.30 & over 1.6277 4.5600 1096.20 604.73

Average Weekly Benefit [(Sum (C)x(F))/100]: 259.28

9 Average wage within interval.
* (E)x(2) = Average wage within interval x nominal rate of compensation

~ 19~0 NltJonlt Council O~t Compensation Insurance
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EXHIBIT VIII-D

Calculation of Average Weekly Benefit
Effecnive 07/15/1989

i) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months

Permanent Total and Fatal
Widow and Child(ten)

0.6667
226.78
604.73

ending 12/31/1988 391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of -
Intervals (A)/(5) Workers Wages

0.00 - 340.15
340.15 - 907.05
907.05 & over

(E)
Average Average
Wage in Benefit in
Interval Interval

0.00 - 0.85 42.9709 26.6884 243.02 226.78
0.85 - 2.30 55.4014 68.7516 485.58 323.74*
2.30 & over 1.6277 4.5600 1096.20 604.73

Average Weekly Benefit [(Sum (C)x(F))/lO0]: 286.65

* (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-E

Calculation of Average Weekly Benefit
Effective 07/15/1989

i) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12

Temporary Total
All cases

0.6667
108.83
604.73

months ending 12/31/1988 391.29

(A) (B)
Ratios to

Wage Average
Intervals (A)/(5)

0.00 - 108.83
108.83 - 163.24
163.24 - 907.05
907.05 & over

(C)       (D)       (E)         (F)
Percentage in Average Average
Interval of- Wage in Benefit in

Workers Wages Interval Interval

0.00 - 0.30 2.9058 0.5629 75.80 75.80@
0.30 - 0.40 1.8270 0.6544 140.15 "108.83
0.40 - 2.30 93.6395 94.2227 393.73 262.50*
2.30 & over 1.6277 4.5600 1096.20 604.73

Average Weekly Benefit [(Sum (C)x(F))/100]: 259.84

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-F

Calculation of Average Weekly Benefit
Effective 07/15/1989

i) Class of Injury Permanent Partial
Amputation or Enucleation

2) Nominal Rate of Compensation 0.6000
3) Minimum Weekly Compensation 85.94
4) Maximum Weekly Compensation 604.73
5) Average Weekly Wage for the 12 months ending 12/31/1988 391.29

(A) (B) (C) (D) (E) (F)
Ratios to Percentage in Average Average

Wage Average Interval of- Wage in Benefit in
Intervals (A)/(5) Workers Wages Interval Interval

0.00 - 85.94
85.94 - 143.23

143.23 -1007.88
1007.88 & over

0.00 - 0.20 1.4357 0.1903 51.86 51.86@
0.20 - 0.35 2.3018 0.6490 110.33 85.94
0.35 - 2.60 95.5903 96.8911 396.61 237.97*
2 ¯ 60 & over 0. 6722 2. 2696 1321.14 604.73

Average Weekly Benefit [(Sum (C)x(F))/ZO0] : 234.26

@ Average wage within interval.
* (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-G

Calculation of Average Weekly
Effective 07/15/1989

Benefit

i) Class of Injury Permanent Partial
Loss of Use

2) Nominal Rate of Compensation 0.6000
3) Minimum Weekly Compensation 85.94
4) Maximum Weekly Compensation 333.26
5) Average Weekly Wage for the 12 months ending 12/31/1988 391.29

(A) (B) (C) (D)       (E)         (F)
Ratios to Percentage in Average Average

Wage Average Interval of - Wage rn Benefit in
Intervals (A)/(5) Workers     Wages Interval Interval

0.00 - 85.94
85.94 - 143.23

143.23 - 555.43
555.43 & over

0.00 - 0.20 1.4357 0.1903
0.20 - 0.35 2.3018 0.6490
0.35 - 1.40 80.8060 70.8932
1.40 & over 15.4565 28.2675

Average Weekly Benefit [(Sum

51.86 51.85@
110.33 85.94
343.29 205.97*
715.61 333.26

(C)x(F))/100]: 220.67

@ Averag~ wage within interval.
* (E)x(2) = Average wage within interval x nominal rate of compensation



National
Coun~l on
Compensation
Insurance

ILLINOIS LAW MEMO

EXHIBIT VIII-H

Calculation of Average Weekly Benefit
Effective 01/15/1990

I) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending 12/31/1988

Fatal
Widows
0.6667
229.12
610.97
391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of-
Intervals (A) / ( 5 ) Workers     Wages

(E)        (F)
Average Average
Wage zn Benefit in
Interval Interval

Benefits less than $240.38:
0.00 - 343.66 0.00 - 0.90

343.66 - 360.55 0.90 - 0.90

Total/Average

Benefits greater than $240.38:
360.55 - 916.41 0.90 - 2.35
916.41 & over    2.35 & over

Total/Average

48.2321 31.2144 253.23 229.12
0.0000    0.0000 352.11 234.75*

48.2321 229.12

50.3964 64.8225 503.30 335.55*
1.3715    3.9631 1130.68 610.97

51.7679 342.85

, (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-I

Calculation of Average Weekly
Effective 01/15/1990

Benefit

i) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending 12/31/1988

Fatal
Parents

0.6667
80.90

610.97
391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of -
Intervals (A)/(5) Workers Wages

(E)        (F)
Average Average
Wage in Benefit in
Interval Interval

Benefits less than $240.38:
0.00 - 80.90 0.00 - 0.20

80.90 - 121.34 0.20 - 0.30
121.34 - 360.55 0.30 - 0.90

Total/Average

Benefits greater than $240.38:

Q[ 55 - 916.41 0.90 - 2.35
41 & over     2.35 & over

Total/Average

1.4357 0.1903 51.86 51.86@
1.4701 0.3726 99.17 80.90

45.3263 30.6515 264.61 176.42"

48.2321 169.80

50.3964 64.8225     503.30     335.55*
1.3715 3.9631    1130.68      610.97

51.7679 342.85

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-J

Calculation of Average Weekly Benefit
Effective 01/15/1990

!) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months

Fatal
Brother, Sister, Other

0.6667
80.90

610.97
ending 12/31/1988 391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of-
Intervals (A)/(5) Workers     Wages

0.00 - 80.90
80.90 - 121.34

121.34 - 916.41
916.41 & over

(E)         (F)
Average Average
Wage in Benefit in
Interval Interval

0.00 - 0.20 1.4357 0.1903 51.86 51.86@
0.20 - 0.30 1.4701 0.3726 99.17 80.90
0.30 - 2.35 95.7227 95.4740 390.27 260.19-
2.35 & over 1.3715 3.9631 1130.68 610.97

Average Weekly Benefit [(Sum (C)x(F))/100]: 259.37

9 Average wage within interval.
* (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-K

Calculation of Average Weekly Benefit
Effective 01/15/1990

i) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12

Permanent Total and Fatal
Widow and Child(ten)

0.6667
229.12
610.97

months ending 12/31/1988 391.29

(A) (B)
Ratios to

Wage Average
Intervals (A)/(5)

0.00 - 343.66
343.66 - 916.41
916.41 & over

(C)       (D)       (E)         (F)
Percentage in Average Average

Interval of- Wage In Benefit in
Workers     Wages Interval Interval

0.00 -- 0.90 48.2321 31.2144 253.23 229.12
0.90 - 2.35 50.3964 64.8225 503.30 ~35.55"
2.35 & over 1.3715 3.9631 1130.68 610.97

Average Weekly Benefit [(Sum (C)x(F))/100]: 287.99

* (E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-L

Calculation of Average Weekly Benefit
Effective 01/15/1990

i) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensation
4) Maximum Weekly Compensation
5) Average Weekly Wage for the 12 months ending

Temporary Total
All cases

0.6667
108.83
610.97

12/31/1988 391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of-
Intervals (A)/(5) Workers     Wages

0.00 - 108.83
108.83 - 163.24
163.24 - 916.41
916.41 & over

(E)         (F)
Average Average
Wage in Benefit in
Interval Interval

0.00 - 0.30 2.9058 0.5629 75.80 75.80@
0.30 - 0.40 1.8270 0.6544 140.15 108.83
0.40 - 2.35 93.8957 94.8196 395.14 263.44*
2.35 & over 1.3715 3.9631 1130.68 610.97

Average Weekly Benefit [(Sum (C)x(’F))/100]: 259.93

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-M

Calculation of Average Weekly Benefit
Effective 01/15/1990

!) Class of Injury

2) Nominal Rate of Compensation
3) Minimum Weekly Compensanion
4) Maximum Weekly Compensauion
5) Average Weekly Wage for the 12

Permanent Partial
Amputation or Enucleation

0.6000
85.94

610.97
months ending 12/31/1988 391.29

(A) (B)
Ratios to

Wage Average
Intervals (A)/(5)

0.00 - 85.94
85.94 - 143.23

143.23 -I018.28
!018.28 & over

(C)       (D)       (E)         (F)
Percentage in Average Averag~

Interval of - Wage an Benefit an
Workers Wages Interval Interval

0.00 - 0.20 1.4357 0.1903 51.86 51.86@
0.20 - 0.35 2.3018 0.6490 110.33 85.94
0.35 - 2.60 95.5903 96.8911 396.61 237.97*
2.60 & over 0.6722 2.2696 1321.14 610.97

Average Weekly Benefit [(Sum (C)x(F))/100] : 234.31

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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EXHIBIT VIII-N

Calculation of Average Weekly Benefit
Effective 01/15/1990

-) Class of Injury

Nominal Rate of Compensation
Minimum Weekly Compensation
Maximum Weekly Compensation
Average Weekly Wage for the 12 months

Permanent Partial
Loss of Use

0.6000
85.94

333.26
ending 12/31/1988 391.29

(A) (B) (C) (D)
Ratios to Percentage in

Wage Average Interval of -
Intervals (A)/(5) Workers Wages

0.00 - 85.94
85.94 - 143.23

143.23 - 555.43
555.43 & over

0.00 - 0.20 1.4357 0.1903
0.20 - 0.35 2.3018 0.6490
0.35 - 1.40 80.8060 70.8932
1.40 & over 15.4565 28.2675

Average Weekly Benefit [(Sum

(E)         (F)
Average Average
Wage zn Benefit in
Interval Interval

51.86 51.86@
110.33 85.94
343.29 205.97*
715.61 333.26

)/100]: 220.67

Average wage within interval.
(E)x(2) = Average wage within interval x nominal rate of compensation
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Wage Distr’~bution Table

Ratio to Average Wage
Percentage of workers receiving not more-than the percentage of
the average wage indicated by column R
Percentage of wages received by the % of workers in column A

R     A B R     A B R     A B

0.05
0.i0
O. 15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95

I.i0
I. 15
1.20
1.25
1.30
1.35
1.40
1.45
1.50
1.55
1.60
1.65

1.70
1.75
1.80
1.85
1.90
1.95
2.00
2.05
2.10
2.15
2.20
2.25
2.30

0.1068
0.3511
0.8384
1.4357
2.1432
2.9058
3.7375
4.7328
6.1073
8.2201

11.6032
15.3290
20.5672
25.9600
32.3089
37.5110
42.9709
48.2321
53.1109
58.4036
62.9643
67.1858
70.6767
74.0989
77.0678
79.9516
82.2534
84.5435
86.3620
87.9326
89.1240
90.4193
91.6370
92.4497
93.2448

93.9290
94.5674
95.1329
95.7436
96.2339
96.6383
97.1239
97.4920
97.8424
98.1208
98.3723
98.6285

0.0030
0.0222
0.0845
0.1903
0.3483
0.5629
0.8393
1.2173
1.8188
2.8537
4.6692
6.7892

10.1290
13.7452
18.2868
22.2523
26.6884
31.2144
35.7149
40.9066
45.6459
50.1850
54.0985
58.1398
61.7560
65.5218
68.5701
71.7325
74.3294
76.6547
78.4667
80.4994
82.4738
83.8454
85.2260
86.4398
87.5957
88.6605
89.8715
90.8451
91.6662
92.6803
93.4767
94.2425
94.8736
95.4400
96.0369

2.40
2.45
2.50
2.55
2.60
2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05
3.10
3.15
3.20
3.25
3.30
3.35
3.40
3.45
3.50
3.55
3.60
3.65
3.70
3.75
3.80
3.85
3.90
3.95
4.00
4.O5
4. i0
4.15
4.20
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70

98.8248
98.9702
99.1283
99.2172
99.3278
99.3962
99.4464
99.5127
99.5551
99.5867
99.6240
99.6515
99.6742
99.6888
99.7116
99.7288
99.7427
99.7614
99.7825
99.7922
99.7995
99.8141
99.8211
99.8308
99.8403
99.8457
99.8511
99.8575
99.8616
99.8657
99.8731
99.8774
99.8800
99.8835
99.8871
99.8949
99.8970
99.9000
99.9033
99.9058
99.9086
99.9091
99.9122
99.9142
99.9155
99.9173
99.9197

96.4991
96.8502
97.2237
97.4447
97.7304
97.9051
98.0372
98~2151
98.3291
98.4178
98.5226
98.6021
98.6709
98.7150
98.7817
98.8358
98.8809
98.9448
99.0090
99.0422
99.0666
99.1161
99.1404
99.1747
99.2088
99.2272
99.2463
99.2701
99.2854
99.3029
99.3315
99.3499
99.3594
99.3739
99.3886
99.4207
99.4295
99.4429
99.4574
99.4689
99.4807
99.4831
99.4965
99.5052
99.5113
99.5197
99.5309

4.75
4.80
4.85
4.90
4.95
5.00
5.05
5. i0
5.15
5.20
5.25
5.30
5.35
5.40
5.45
5.50
5.55
5.60
5.65
5.70
5.75
5.80
5.85
5.90
5.95
6.00
6.05
6.10
6.15
6.20
6.25
6.30
6.35
6.40
6.45
6.50
6.55
6.60
6.65
6.70
6.75
6.80
6.85
6.90
6.95
7.00

99.9210
99.9245
99.9277
99.9290
99.9316
99.9337
99.9357
99.9390
99.9415
99.9438
99.9453
99.9483
99.9488
99.9498
99.9508
99.9539
99.9552
99.9559
99.9569
99.9584
99.9607
99.9623
99.9656
99.9674
99.9684
99.9701
99.9712
99.9722
99.9727
99.9734
99.9753
99.9758
99.9763
99.9775
99.9780
99.9816
99.9831
99.9848
99.9851
99.9861
99.9871
99.9877
99.9892
99.9897
99.9902
99.9917

99.5369
99.5542
99.5700
99.5762
99.5881
99.5984
99.6093
99.6258
99.6393
99.6516
99.6594
99.6752
99.6778
99.6836
99.6892
99.7064
99.7130
99.7174
99.7228
99.7318
99.7447
99.7537
99.7730
99.7840
99.7903
99.8007
99.8069
99.8131
99.8161
99.8210
99.8315
99.8349
99.8380
99.8468
99.8504
99.8762
99.8855
99.8964
99.8978
99.9047
99.9118
99.9149
99.9259
99.9290
99.9321
99.9429



ls.PPENDIX C-~’V

LONGSHORE AND HARBOR WORKERS COI~PENSIS, TION ACT



Ns~on=

LONGSHORE AND HARBOR I~’0~’ COMPENSATION ACT

CHANGES RESULTING FROM    THE INCREASE IN
THE MINIMUM AND MAXIMUM gEEKLY BENEFITS

EFFECTIVE 10-1-90

Change in the Wage for Minimum~eekly Benefit for:
Faual From $332.39 to $343.84

Change in the Minimum/Maximum ~eekly Benefit for:

Fatal From - /$664.78 to - /$687.68
To~al Disability From $166.20 /$664.78 to $171.92 /$687.68
Permanent Partial Disability From - /$664.78 to o /$687.68

TOTAL EFFECT: + 0.2 t
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.EXHIBIT I

Summary of the Principal Benefit Chan£es Due to the Increase in
the~linimum and MaxlmumWeekly BenefitsT Effective 10-1-90

Effective Effective
10-1-89 i0-I-90

FATAL

% Rate of Compensation
Widow Alone
Widow and Children
One Orphan
Two or more Orphans
Parent(s)

_ Brouher(s)~Sister(s)/OthersMax. % Rate of Compensation
Wage for Min. Weekly_Benefit*
MaRimum Weekly BeneEi=**
Duration:
Remarriage Award
Burial Allowance
Special Fund (Non-Dependency Cases)
Escalation****

PERMANENT TOTAL DISABILITY

~332.39664.78

50%
66 2/3%
50%
66 2/3%
25% (each)
20% (each)
66 2/3%
$343.84
$687.68
Life or remarriage; Until age 18
for a child, or 23 if a s=uaen=
2 year lump s.um$3,000
$5,000
Annual Percentage Increase
in ~he NAL~g limited to 5%

Rate of Compensation
Min.***/Max.Weekly Benefit**

Duration
Escalation****

TEMPORARY TOTAL DISABILITY

$166.20 or AWW,
whichever is
less/S664.78

66 2/3%
9171.92 or A~rg, whichever
¯ s less/S687.68

Lengt~ ~f Disabili_ty
Annual PercentaRe Increase
in ~he NA~ lim£=ed to 5%

% Rate of Compensation
Min.***/Max. Weekly Benefit **

Duration
Waiting Period/Re%to. after

PERMANENT PARTIAL DISABILITY

$166.20 or A~rg,
whichever is
less/S664.78

66 2/3%
$171.92 or AWW, whichever
is less/S687.68

Length of ~isabili=y
3 d~ys/14 ~ays

Schedule Injuries:

% Rate of Compensation
Maximum Weekly Benefit**
Duration

Non-Schedule Injuries:.

% Rate of Co_mpensation
Maximum Weekly Benefit**
Duration

$664.78
66 2/3%
$687.68
As per Schedule

$664.78
66 2/3% LOEC+
$687.68
Length of Disability

Note: NAWW is the National Average ~eekly Wage.
NA~r~ effective 10-1-90 - $343.84 ~Estima=e).
NA~r~ effective 10-1-89 - $332.39 (Estimate).
A~ is.the Average Weekly Wage of the worker.
100% or the
200% of the NA~.
50% of the NA~.
Annual Increase in the NA~-~ is Assumed to he 6.0%.
LOEC - Loss of Earning Capacity (Assumed LOEC - Wage Loss).
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EXHIBIT II

Impact by Type of Injury Due to the Increase in the Minimum
and Maximum Weekly Benefits, Effective 10-1-90

Type, of In,iur7 Percentage of Losses*    Effect(%)

Fatal 5.3% + i.I

Permanent Total 8.3% + 0.4

Major Permanent Partial 54.0% + 0.I

Minor Permanent Partial 2.6% + 0.I

Temporary Total 7.5% + 0.4

Indemnity 77.7% + 0.2 **

Medical 22.3% 0.0

Total 100.0% + 0.2 **

* Nationwide+ losse~ under Longshore and Harbor Workers’ Act, excluding Non-
Appropriated Fund Instrumentality losses, for the two-year policy period
ending 1-31-86 on the 10-I-89 law level and developed to an ultimate report
by serious, non-serious and medical categories.

** Weighted Average

+ Excluding California, Delaware, Massachusetts, New Jersey, New York,
Pennsylvania and Texas.



Nal~n~
Counc~ on
Con~ensanon

LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT II-A

Overall Effecu Due ~o the Increase in the Minimum
and Maximum Weekl7 Benefits, Effective I0-I-90

(i) (2) (3)
Modified Losses

Type of Injur7 Losses* Effect

7,412,991 1.011

ii,638,134 1.004

75,682,026 1.001

(94,733,151) (1.002)

3,704,849 1.001

10,528,749 1.004

(14,233,598) (1.003)

31,192,672 1.000

140,159,421 1.002

Fatal

Permanent To~al

Major Permanent Partial

(Serious)

Minor Permanent Paruial

Temporary To~al

(Non-Serious)

Medical

Total/Effect

7,494,534

11,684,687

75,757,708

(94,936,929)

3,708,554

i0,570,864

(14,279,418)

31,192,672

140,409,019

Nationwide+ losses under Longshore and Harbor Workers’ Act, excluding Non-
Appropriated Fund Instrumentality losses, for the two-year policy period
ending 1-31-86 on the 10-1-89 law level and developed to an ultimate report
by serious, non-serious and medical categories.

Excluding California, Delaware, Massachusetts, New Jersey, New York,
Pennsylvania and Texas.
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EXHIBIT III

Calculation of the Effect of the Increase in the Minimum and
Maximum Weekl7 Benefits on Fatal Benefit CostsT Effective 10-1-90

10-1-89 10-1-90

I. Cost of Dependency (Exhibit III-A)

2. Burial Cost (I,000 cases x $3,000)

3. Cost of Remarrlage

4. Second Injury Fund (IA7 cases x $5,000)

5. Total Cost (I) + (2) + (3) + (4)

6. Effect

359,373,006

3,000,000

4,581,904 *

735,000

367,689,910

363,319,437

3,000,000

4,633,668 **

735,000

371,688,105

1.011

÷ +

* (356 x 0.1400 + 427 x 0.3710 ) x 104 weeks x 211.55 (Exhibit VII).
+ +

** (356 x 0.1400 + 427 x 0.3710 ) x I04 weeks X 213.94 (Exhibit VIII).

+ Exhibit III-B.
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AND HARBOR WORKERS’ COMPENSATION ACT LAW

EXHIBIT III-A

Valuation of Fatal Benefits

MEMO

(I) (2)
No. Person
of Receiving

Cases Compensation
147 None

356 W~dow Alone

427 Widow

Child(ten)

16 Orphan

21 Orphans

13 Parent

17 Parents

1 Brother or Sister

2 O~her Dependent

1,000

(3) (4) (5)
Average
Pension Annuity Annuity
A~e-4".9% Symbol Value*

21 ~’21:~--v~7 1,699.58

26 8/~’26:~----~7 1,834.22

I0 a ~ 439.11

11 ~11:7.0000/ 381.14

11 a~-~ 381.62

58 ~58:~-----~ 1,346.73

48 ~48:~---~ 1,967.38

23 ~23:Life/ 4,127.21

21 ~21:~ 4,333.90

EFFECTIVE I0-I-90

147 None

356 Widow Alone

427 ~idow
with
Child(ten)

16 Orphan

21 Orphans

13 Parent

17 Parents

i Brother or Sister

2 Other Dependent

1,000

* Includes 4.9% escalation.
** Exhibit VII, Vlll.

(6)

Weekly
Ben.**

211.55

211.55

277.97

211.55

277.97

107.12

211.55

85.83

85.83

21 ~’21:~--q~7 1,699.58 213.94

26 8/~’26:Life/ 1,834.22 213.94

I0 a4-~ 439.11 280.52

11 Z11:7.0000/ 381.14 213.94

ii a ~/ 381.62 280.52

58 ~58:Life/ 1,346.73 108.39

48 ~48:Li--~ 1,967.38 213.94

23 ~23:Li~e/ 4,127.21 86.86

21 ~21:~ 4,333.90 86.86

(7)
Monetary

Cost

127,998,429

165,688,486

52,119,367

1,290,083

2,227,657

1,875,402

7,075,3F

354,238

743,957

359,373,006

129.4~4,500

167.560.362

52.597,492

1,304,657

2.248.093

1,897,637

7.155.322

358,489

752,88

363,319,437



LONGSHORE AND HARBOR ~ORKERS’ COMPENSATION ACT

EXHIBIT III-B

Caiculation of Remarriage Values

(I)         (2)     (3) (4) (5)
No. of Cases

Average Widow     Widow
ARe <H) Alone v/chi!d(ren) R(x)/D(x) (2)x(4)

MEMO

17 97 135 0.91276 88.53772
22 124 462 0.75210 93.26040
27 81 522 0.56997 46.16757
32 67 494 0.40427 27.08609
37 124 534 0.27324 33.88176
42 253 572 0.17837 45.12761
47 563 398 0.11315 63.70345
52 779 233 0.06982 54.38978
57 806 84 0.04179 33.68274
62 431 14 0.02415 10.40865
67 151 5 0.01350 2.03850
72 68 0 0.00734 0.49912
77 13 0 0.00394 0.05122
82 6 0 0.00208 0.01248
87 1 0 0.00110 0.00110

Total 3,564    3,453 498.84819

<6)

123.22260
347.47020
297.52434
199.70938
145.91016
102.02764
45.03370
16.26806

3.51036
0.33810
0.06750

i, 281.08204

~emarr~a~e Values+

Widow Alone: [Sum Col. (5)]l[Sum Col. (2)] - 0.1400

Nidow with child(ten):    [Sum Col. (6)I/[Sum Col. (3)] - 0.3710

+ Presenu value of percent of distribution remarrying, including 4.9%
escalation.
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT IV

Calculation of the Effect of the Increase in the Minimum and Maximum
Weekly Benefits on Permanent Total Disability Costs, Effective 10-1-90

I. Annuity Symbol

2. Annuity Value

3. Average Weekly Benefit (Exh. VII, VIII)

4. Cost of 1,000 Cases ((2)x(3)xl,O00)

5. Effect

10-1-89 10-1-90

44:Life/* ~ 44:~*

2,256.28 .2,256.28

264.53 265.58

596,853,748 599,222,842

1.004

* 4.9% escalation per annum.
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT V

Determination of the Monetary Cos~ and Effect
of Amendments on Permanen~ Partial Benefits

A. PERMANENT PARTIAL SCHEDULE INJURIES

I. Cost in Units of ~s. Wages
(Exh.

2. Average Weekly Benefit
(Exh. Vll,Vlll)

3. Cost of Schedule Injuries (1)x(2)

Major Pen.. Partlal
Effective

Minor Perm. Partial
Effective

i0-I-89 I0-ii-90 i0-1-89 10-1-90

70,529 70,529 55,599 55,599

259.92 260.07 259.92 260.07

18,331,898 18,342,477 14,451,292 14,459,632

B. PERMANENT PARTIAL NON-SCHEDULE IN/UR!ES

4. Cost in Units of ~ks. Wages

5. AverageWeekly Benefit
(Exh. VII,VIII)

6. Cos~ of Non-Schedule Injuries
(4)x(5)

PERMANENT PARTIAL (HEALING PERIOD)

7. Cost in Units of ~ks. Wages
(Exh. V-A,B)

8. Average Weekly Benefit

9. Cost of Healing Period (7)x(8)

305,014 * 305,014 * 480,178 +    480,178 +

104.55 104.56 65.36 65.36

31,889,214 31,892,264 31.384.434 31.384.434

30,848 30,848 31,717 31,717

264.53 265.58 264.53 265.58

8,160,221 8,192,612 8,390,098 8,423,401

D. TOTAL COST AND EFFECT

i0. Total Cos= of P.P." Benefits
(3)+(6)+(9)

ii. Effect

58,381,333 58,427,353 54,225,824 54,267,467

1.001 1.001

Life expec=ancy of a 37-year old - 2,057.14 weeks.

O~ (2,057.14 - 36) x 0.40 - 15.5472 years; ~ 37:15.5472/ x 497 - 613.71 x 497 - 305,014

+ (2,057.14 - 14) x 0.25 - 9.8228 years; a 37:9.8228/ x 1,120 - 428.73 x 1,120 - 480,178
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT V-A

LAW EFFECTIVE
10-1-89 AND 10-1-90

Valuation of Maior Permanent Partial

(1)

Type of Benefit

(2)      (3)        (4)              (5)          (6)
Weeks Duration

Case Avg.t Sched. Payable Com-
Freq. Loss At 100t (3)x~4) muted**

(7) (8) (9)
Weeks Weeks

Payable Avg. Payable
For Sched. H.P. For H.P.

A. SCHEDULE INJURIES

Dlsm. at or above elbow 4
Dism. below elbow 3
Loss of use 81

Hand:
Dismemberment 5
Loss of use 139

Leg:
Dism. at or above knee 6
Dism. below knee 3
Loss of use 145

Foot:
Dismemberment 3
Loss of use 69

Eye:
Enucleation 3
Loss of use 38

Hearing: both
ears 4

Total Sch. Inj. 503

100% 312.00 312.00 281.98 1,128
100t 2~.00 2~.00 225.37 676

53t 312.00 165.36 156.66 12,689

100% 2~.00 244.00 225.37 1,127
56% 2~.00 136.64 130.66 18,162

100t 288.00 288.00 262.29
100t 205.00 205.00 191.74
53t 288.00 152.64 145.21

100t 205.00 205.00 191.74
51t 205.00 104.55 101.03

100t 160.00 160.00 151.84
88t 160.00 140.80 134.46

56% 200.00 112.00 107.96

33 132
18 54
27 2,187

29 145
20 2,780

1,574 34 204
575 39 117

21,055 34 4,930

575 26 78
6,971 25 1,725

456 20 60
5,109 14 532

432 3 12

70,529 xx 12,956

B. OTHER MAJOR *
INJURIES 497 40%

i, 000

* Average percent of wage loss.
** Commuted if over 52 weeks.

XX XX XX XX
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT V-B

Valuation of Minor Permanent Partial
LAW EFFECTIVE
10-1-89 AND 10-1-90

(1)

Type of Benefit

A. SCHEDULE INJURIES

(2)

Case
Freq.

(7(3) (4) (5)    (6) Wee)ks    (8)Weeks Durauion
................................ Payable Avg.
Avg.t Sched. Payable Com- For Sched. H.P.
Loss A~ 100% (3)x(4) muted*~ (2)x(6) (Wks)

Dism. I phalange
Dism. 2 or more
Loss of use

23
5

164
°100t 37.50 37.50 37.50 863
100t 75.00 75.00 73.17 366
25t 75.00 18.75 18.75 3,075

Index Finger:
Dism. i pSalange
Dism. 2 or more
Loss of use

Middle Finger:
Dism. I phalange
Dism. 2 or more
Loss of use

48
18

216

32
ii

152

6
6
4

100% 23.00 23.00 23.00 1,104 5
i00% 46.00 46.00 46.00 828 8
32t 46.00 14.72 14.72 3,180 4

Ring Finger:
Dism. i phalange
Dism. 2 or more
Loss of use

19
8

98

100% 15.00 15.00 15.00 480
100t 30.00 30.00 30.00 330
29t 30.00 8.70 8.70 1,322

Little Finger:
Dism. i ph~lange
Dism. 2 or more
Loss of use

100t 12.50 12.50 12.50 238
100% 25.00 25.00 25.00 200

31% 25.00 7.75 7.75 760

Great Toe:
Dism. 1 phalange
Dism. 2 or more
Loss of use

15 I00% 7.50 7.50 7.50 113
8 100t 15.00 15.00 15.00 120

95 36% 15.00 5.40 5.40 513

3
7
3

2 100%
I i00%

50 26t

4
4
3

Other Toes:
Dismemberment 4
Loss of use 21

I0

2
5
3

Hearing: one ear

19.00 19.00 19.00 38 6
38.00 38.00 38.00 38 12
38.00 9.88 9.88 494 4

Arm 259
Hand 308
Leg 386
Foot 202
Eye 32
Hearing (2 ears) 9
Total Schedule
Injuries 2,196

lOOt 16.00 16.00 16.00 64
29t 16.00 4.64 4.64 97

37% 52.00 19.24 19.24 192

MAJOR MEMBERS

9
2

13% 312.00 40.56 40.56 I0,505 I0
13% 244.00 31.72 31.72 9,770 8
13% 288.00 37.44 37.44 14,452 13
13% 205.00 26.65 26.65 5,383 i0
15% 160.00 24.00 24.00 768 4
17% 200.00 34.00 34.00 306 3

xx xx xx xx 55,599 xx

(9)
Weeks

Payable
For H.P.
(2)x(8)

t38
30

656

240
144
864

96
77

456

76
32

294

30
40

285

12
12

200

36
42

30

2,590
2,464
5,018
2,020

128
27

16,037

B. OTHER MINOR
INJURIES 1,120 25%     xx xx xx xx 14

3,316

Average percen~ of wage loss.
Commuted if over 52 weeks.

15.680

31,717



Nm
~un~t on

LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT VI

Calcula=ion of the Effec= of the Increase in the Minimum and Maximum
Weekly Benefits on Temporary To~al Disability Costs, Effective i0-I-90

i. WaiCinE Period (days)

2. Retroactive After (days)

3. Days Disability Based on (1)

4. Total Cases Based on (2)

5. Additional Days of Disability
Based on (2), ((4) x (1))

6. Cos= in Days ((3) + (5))

7. Cost in Weeks

8. AvE. Wkly. Ben. (Exh. VII,VIII)

9. Monetary Cos~ (7) x (8)

i0. Effect

I0-1 - 89 I0-1 - 90

3 3

14 14

2,776,360 2,776,360

39,245 39,245

117,735 117,735

2,894,095 2,894,095

413,442 413,442

264.53 265.58

109,367,812 109,801,926

1.004
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT VI-A

SPECIAL CALL FOR ACCIDENT STATISTICS DISTRIBUTION OF DURATIONS

Temporar7 To=~! Accident Distribution Accordln~ to Duration of Disability

(i) (2) (4)
Disability To~al Days Disability

Period (Days) Case__s Lastln~ Col. I and Over

i 8,973
2 8,198
3 6,236
4 7,077
5 6,437
6 5,156
7 4,854
8 2,351
9 2,407

I0 2,865
11 2,665
12 2,156
13 1,891
14 2,860
15 1,563
16 1,621
17 1,703
18 1,486
19 1,096
20 888
21 2,0O9
22 854
23 910
¯ 24 961
25 762
26 590
27 467
28 1.480
29 532
30 604
31 655
32 603
33 437
34 376
35 894
36 389
37 390
38 ~42
39 424
40 287
41 274
42 1,160

(3)
Summation of
Col. 2 Upward

103 371
94 398
86 200
79 964
72 887
66 450
61 294
56 440
54 089
51 682
48 817
46 152
43 996
42 105
39 245
37 682
36 061
34 358
32 872
31 776
30.888
28.879
28 025
27 115
26.154
25~392
24 802
24 335
22855
22 323
21.719
21 064
20.461
20 024
19 648
18 754
18 365
17 975
17 533
17 109
16,822
16,5~8

3,060,329
2,956,958
2,862,560
2,776,360
2,696,396
2,623,509
2,557,059
2,495.765
2,439,325
2,385,236
2,333,554
2,284,737
2,238,585
2,194,589
2,152,484
2,113.239
2,075,557
2,039.496
2,005,138
1.972.266
1,940,490
1,909,602
1,880,723
~,852,698
1,825.583
1,799 429
1,774 037
1,749 235
1,724 900
1,702 045
1,679 722
1.658 003
1.636 939
1.616 478
1.596 454
1.576 806
1.558.052
1,539,687
1,521,712
1,504,179
1,487,070
1.470,248
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT VI-A (Cont.)

SPECIAL CALL FOR ACCIDENT STATISTICS DISTRIBUTION OF DURATIONS

Temporary Total Accident Distribution According to Duration of Disability

(1) (2) (4)
Disability Total Days Disability

Period (Days) Cases Lastin~ Col. 1 and Over

43 - 49 2,692
50 - 56 2,155
57 63 1.725
64 - 70 1,258
71 - 77 987
78 84 807
85 91 626
92 98 544
99 105 423

106 112 342
113 119 273
120 126 271
127 133 231
134 140 217
141 147 196
148 - 154 167
155 - 161 137
162 - 168 130
169 - 175 116
176 - 182 129
183 - 189 86
190 - 196 92
197 - 203 62
204 - 210 74
211 - 217 73
218 - 224 55
225 - 231 63
232 - 266 220
267 - 301 203
302 - 336 95
337 - 371 104
372 - 406 80
407 - A41 67
442 - 476 64
477 - 511 58

512 - 581 80
582 - 651 65
652 and Over -

(3)
Summation of
Col. 2 Upward

15 388
12 696
I0 541
8 816
7 558
6571
5,764
5,138
4,594
4,171
3,829
3,556
3,285
3,054
2,837
2,641
2,474
2,337
2,207
2,091
1,962
1,876
1,784
1,722
1,648
1,575
1,520
1,457
1,237
1,034

939
835
755
688
624
566
486
421

1.453,700 1,366,629
1.353.205 - 1.281,192
1.270.007 - 1.210,298
1.201.053 - 1,150,461
1,142,491 - 1,099,160
1,092 325 - 1,054,427

409 - 1,015,0821,048
1,009

975
943
915
889

770
102
909
620
496

865,275
842,900
821,900
802,615
784,524
767,578
751,530
736 343
721 921
708 412
695 503
683 169
671 280
659 919
649 050
638 570
591 139
551 611
517 143
485 961
457 909
432,519
409,434

388,570
351,514
319,770

979,894
948,240
919,548
893 144
868 653
846 026
824 849
805 306
787 062
769 952
753,784
738,480
723 948
710 316
697 317
684 914
672 957
661 521
650,588
640. 049
592,396
552 653
518. 088
486 802
458 672
433 213
410 069
389 141
352 003
320 191

x~
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Wage In:erval

LONGSHORE AND HARBOR WORKERS’

EXHIBIT VII

Calculation of Average Weekly Benefits,

(2)       (3)
Percent

COMPENSATION ACT LAW MEMO

Ratio to ~.
(1)/$392.07 win. Wage Bracketorgers Wages

Effective i0-I-89

(4) (5) (6)
Avg. Wage
$392.07 * Average

x(4)/(3)     Benefit

Fa~al: Widow Alone, Orphan, Parents (Nominal Rate of Comp. - 0.5000)

0.O0 166.20 0.00 - 0.40 4.7328 1.2173 100.84 100.84
166.20 332.39 0.40 - 0.85 38.2381 25.4711 261.17 166.20
352.59 1,329.56 0.85 - 3.40 56.8286 72.3782 499.35 249.68

1,329.56 & over 3.40 & over 0.2005 0.9334 1,825.23 664.78
AVERAGE WEEKLY BENEFIT - [S~M (Col(3) X Coi(6) ) ] / i00 - $211.55

Fatal: Widow and Child(ten), Orphans (Nominal Race of Comp. - 0.6667)

0.00 - 221.60 0.00 - 0.55 11.6032 4.6692 157.77 157.77
221.60 - 332.39 0.55 - 0.85 31.3677 22.0192 275.22 221.60
352.39 - 997.12 0.85 - 2.55 56.2463 70.7563 493.21 328.82
997.12 & over 2.55 & over 0.7828 2.5553 1,279.84 664.78

AVERAGE WEEKLY BENEFIT - [SIRf (Coi(3) X Coi(6) ) ] / I00 -

Fatal: One Parent (Nominal Race of Comp. - 0.2500)

$277.97

0.00 - 83.10 0.00 - 0.20 1.4357 0.1903 51.97 51.97
83.10 - 332.39 0.20 - 0.85 41.5352 26.4981 250.13 83.10

332.39 - 2,659.12 0.85 - 6.80 57.0168 73.2265 503.53 125.88
2,659.12 & over 6.80 & over 0.0123 0.0851 2712.61 664.78

AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / i00 - $107.12

Fatal: Brother, Sister (Nominal Rate of Comp. - 0.2000)
0.00 - 66.48 0.00 - 0.15 0.8384 0.0845 39.52 39.52

66.48 - 332.39 0.15 - 0.85 42.1325 26.6039 247.57 66.48
332.39 - 3,323.90 0.85 - 8.50 57.0291 73.3116 504.01 100.80

3,323.90 & over 8.50 & over 0.0000 0.0000 0.00 664.78

AVERAGE WEEKLY BENEFIT’- [SUM (Coi(3) X Coi(6) ) ] / i00 - $85.83

* Average Injured Workers Wage fo[ the 12 month period ending 12-31-89.
~Average Wage Within The Interval.Minimum Weekly Benefit.
~ Average Wage Within Interval x Nominal Rate Of Comp.¯ Maximum Weekly Benefit.
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LONGSHORE AND HARZOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT Vll (Cont.)

Calculation of Average Weekly Benefits, Effective 10-1-89

(i)

Wage Interval

(2) (3) (4)
Percent

Patio to ~. in Wage Bracket
(1)/$392.07 Workers Wages

(5) (6)
Avz. WaKe

$392.07 * ~ver~ge
x(4)/(3)

Total (Nominal Kate of Comp. - 0.6667)

0.00 - 166.20 0.00 - 0.40
166.20 - 249.29 0.40 - 0.65
249.29 997.12 0.65 - 2.55
997.12 & over          2.55 & over

4.7328 1.2173 100.84 100.84
15.83~4 8.9117 220.66 166.20
78.6500 87.3157 435.27 290.19

0.7828 2.5553 1,279.84 664.78
AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / i00 - $264.53

Perm. Partial Schedule (Nominal Rate of Comp. - 0.6667)

0.00 - 997.12 0.00 o 2.55 99.2172 97.4447
997.12 & over 2.55 & over 0.7828 2.5553

AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / I00 -

385.07 256.73 &
1,279.84 664.78 !

$259.92

Perm. Partial Non-Sched. Major (Nominal Rate of Comp. - 0.2667)
0.00 - 2,492.61 0.00 - 6.35 99.9763 99.8380

2,492.61 & over 6.35 & over 0.0237 0.1620
AVEEAGEWEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / i00 -

391.53 104.42 &
2,679.97 664.78 !

$104.55

Perm. Partial Non-Sched. Minor (Nominal Kate of Comp.

0.00 - 3,987.88 0.00 - 10.15 i00.0000
3,987.88 & over i0.15 & over 0.0000

AV~RAGEWEEKLY BENEFIT - [SUM (Coi(3) X Coi(6)

- 0.1667)
100.0000

0.0000

) ] / lOO -

392.07    65.36 &
0.00    664.78 !

$65.36

* Average Injured Workers Wage fo.r the 12 month period ending 12-31-89.
@~Average Wage Within The Interval.Minimum Weekl7 Benefit.
~& ~v~[ma~u~e Wage Within Interval x Nominal Rate Of Comp.
¯ Weekly Benefit¯
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT VIII

Calculation of Average Weekly Benefits, Effective 10-1-90

(1) (2)
Ratio to ~.

Wage Interval (I)/$392.07

(3)       (4)
Percent

in Wage Bracket
Workers      Wages

(5) (6)
Avg. Wage

$392.07 * Average
x(4)/(3)     Benefit

Fatal: Widow Alone, Orphan, Parents (Nominal Rate of Comp. - 0.5000)

0.00 171.92 0.00 - 0.45 6.1073 1.8188 116.76 116.76 @
171.92 343.84 0.45 - 0.90 42.1248 29.3956 273.59 171.92 #
343.84 1,375.36 0.90 - 3.50 51.5890 67.9260 516.23 258.12 &

1,375.36 & over 3.50 & over 0.1789 0.8596 1,883.86 687.68 !

AVERAGE WEEKLY BENEFIT - |S~M (Coi(3) X Coi(6) ) ] / I00 - $213.94

Fatal: Widow and Child(ren), Orphans (Nominal Rate of Comp. - 0.6667)
0.00 - 229.24 0.00 - 0.60 15.3290 6.7892

¯ 229.24 - 343.84 0.60 - 0.90 32.9031 24.4252
343.84 - 1,031.47 0.90 - 2.65 51.1641 66.6907

1,031.47 & over 2.65 & over 0.6038 2.0949

173.65
291.05
511.05

1,360.30
AVERAGE WEEKLY BENEFIT - [S~M (Coi(3) X Coi(6) ) ] / I00 -

OFatal: One Parent (Nominal Rate of Comp. - 0.2500)

0.00 - 85.96 0.00 - 0.20 1.4357 0.1903
85.96 - 343.84 0.20 - 0.90 46.7964 31.0241

343.84 - 2,750.72 0.90 - 7.00 51.7596 68.7285
2,750.72 & over 7.00 & over 0.0083 0.0571

AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / 10o -

51.97
259.93
520.61

2,697.25

173.65 @
229.24 #
340.72 &
687.68 !

$280.52

51.97 @
85.96 #

130.15 &
687.68 !

$108.39

Fatal: Brother, Sister (Nominal Kate of Comp. - 0.2000)

0.00 - 68.77 0.00 - 0.20 1.4357 0.1903 51.97 51.97
68.77 - 343.84 0.20 - 0.90 46.7964 31.0241 259.93 68.77

343.84 - 3,438.40 0.90 - 8.75 51.7679 68.7856 520.96 104.19
3,438.40 & over 8.75 & over 0.0000 0.0000 0.00 687.68

AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / i00 - $86.86

* Average Injured Workers Wage fo~ the 12 month period ending 12-31-89.
~Average Wage Within The Interval.

Minimum Weekl7 Benefit.
~ Average Wage Within Interval x Nominal Rate Of Comp.. Maximum Weekly Benefit.
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT LAW MEMO

EXHIBIT Vlll (Cont.)

Calculation of Average Weekly Benefits, Effective i0-i-90

(1) (2)

Ratio to ~.
Wage Interval (1)/$392.07

(3) (4) (5) (6)
Percent AvE. Wage

$392.07 * Average
x(4)/(3)     Benefit

in Wage Bracket
Workers      Wages

Total (Nominal RaCe of Comp. - 0.6667)

0.00       171.92 0.00 - 0.45 6.1073 1.8188 116.76 116.76171.92 257.87 0.45 - 0.65 14.4599 8.3102 225.33 171.92257.87 - 1,031.47 0.65 - 2.65 78.8290 87.7761 436.57 291.061,031.47 & over 2.65 & over 0.6038 2.0949 1,360.30 687.68
AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6) ) ] / zoo - $265.58

Perm. Partial Schedule (Nominal Rate of Comp. -0.6667)

0.00 - 1,031.47 0.00 - 2.65 99.3962 97.90511,031.47 & over 2.65 & over 0.6038 2.0949
AVERAGE WEEKLY BENEFIT - [SOM (Coi(3) X Coi(6) ) ] / I00 -

386.19 257.47 &
1,360.30 687.68 !

$260.07

Pe~m. Partial Non-Sched. Major (Nominal Rate of Comp.
0.00 - 2,578.48 0.00 - 6.60 99.9848

2,578.48 & over 6.60 & over 0.0152

AVERAGE WEEKLY BENEFIT - [SUM (Coi(3) X Coi(6)

- 0.2667)
99.8964

0.1036

) ] / lOO -

391.72 104.47 &
2,672.27 687.68 !

$104.56

Perm. Partial Non-Sched. Minor (Nominal Rate of Comp. - 0.1667)

0.00 - 4,125.25      0.00 - 10.50 100.0000 100.00004,125.25 & over 10.50 & over 0.0000 0.0000
392.07    65.36

0.00    687.68

AVERAGE WEEKLY BKNEFIT - [SUM (Coi(3) X Coi(6) ) ] / i00 - $65.36

* Average Injured Workers Wage fo~ the 12 month period ending 12-31-89.
~Average Wage Within The Interval.

Minimum Weekly Benefit.
~ Average Wage Within Interval x Nominal Rate Of Comp.¯ Maximum Weekly Benefit.
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LONGSHORE AND HARBOR WORKERS’ COMPENSATION ACT IAW MEMO

EXHIBIT IX

The 1973 Standard Wa~e Distribution Table

R - Ratio to Average Wage
A - Percentage of workers receiving

wage indicated by column R
B - Percentage of wages received by

R A B R

not more

the % of

than the percentage of the average

workers in column A

A B R A B

0.05 0.1068 0.0030 2.40
0.10 0. 3511 O. 0222 2.45
O. 15 0. 8384 0.0845 2.50
0.20 1.4357 0.1903 2.55
0.25 2.1432 0. 3483 2.60
0.30 2.9058 0.5629 2.65
0.35 3. 7375 0. 8393 2.70
0.40 4.7328 1.2173 2.75
0.45 6.1073 1. 8188 2.80
0.50 8. 2201 2. 8537 2.85
0.55 11.6032 4.6692 2.90
0.60 15. 3290 6. 7892 2.95
0.65 20. 5672 10.1290 3.00
0.70 25. 9600 13. 7452 3.05
0.7532.308918.2868 3.10

O ~.80 37.5110 22.2523 3.15
.8542.970926.6884 3.20

0.90 48.2321 31.214~ 3.25
0.9553.110935.7149 3.30
1.0058.403640.9066 3.35
1.0562.964345.6459 3.40
1.1067.185850.1850 3.45
1.1570.676754.0985 3.50
1.2074.098958.1398 3.55
1.25 77. 0678 61. 7560 3.60
1.30 79.9516 65.5218 3.65
1.35 82.2534 68.5701 3.70
1.40 84.5435 71.7325 3.75
1.45 86.3620 74.3294 3.80
1.50 87. 9326 76. 6547 3.85
1.55 89.1240 78.4667 3.90
1.6090.419380.4994 3.95
1.65 91.637082.4738 4.00
1.7092.449783.8454 4.05
1.75 93.244885.2260 4.10
1.8093.929086.4398 4.15
1.85 94.567487.5957 4.20
1.90 95.1329 88.6605 4.25
1.95 95.743689.8715 4.30
2.0096.233990.8451 4.35
2.05 96.638391.6662 4.40
2.1097.123992.6803 4.45

O~.15 97.4920 93.4767 4.50
.20 97.8424 94.2425 &.55

2.25 98.120894.8736 4.60
2.3098.372395.4400 4.65

98.8248
98.9702
99.1283
99.2172
99.3278
99.3962
99.4464
99.5127
99.5551
99.5867
99.6240
99.6515
99.6742
99.6888
99.7116
99.7288
99.7427
99.7614
99.7825
99.7922
99.7995
99.8141
99.8211
99.8308
99.8403
99.8457
99.8511
99.8575
99.8616
99.8657
99.8731
99.8774
99.8800
99.8835
99.8871
99.8949
99.8970
99.9000
99.9033
99.9058
99.9086
99.9091
99.9122
99.9142
99.9155
99.9173
99.9197

96.4991 4.75 99.9210 99.5369
96.8502 4.80 99.9245 99.5542
97.2237 4.85 99.9277 99.5700
9T. 4447 4.90 99.9290 99.5762
97.7304 4.95 99.9316 99.5881
97.9051 5.00 99.9337 99.5984
98.0372 5.05 99.9357 99.6093
98.2151 5.10 99.9390 99.6258
98.3291 5.15 99.9415 99.6393
98.4178 5.20 99.9438 99.6516
98.5226 5.25 99.9453 99.6594
98.6021 5.30 99.9483 99.6752
98.6709 5.35 99.9488 99.6778
98.7150 5.40 99.9498 99.6836
98.7817 5.45 99.9508 99.6892
98.8358 5.50 99.9539 99.7064
98.8809 5.55 99.9552 99.7130
98.9448 5.60 99.9559 99.7174
99.0090 5.65 99.9569 99.7228
99.0422 5.70 99.9584 99.7318
99.0666 5.75 99.9607 99.7447
99.1161 5.80 99.9623 99.7537
99.1404 5.85 99.9656 99.7730
99.1747 5.90 99.9674 99.7840
99.2088 5.95 99.9684 99.7903
99.2272 6.00 99.9701 99.8007
99.2463 6:05 99.9712 99.8069
99.2701 6.10 99.9722 99.8131
99.2854 6.15 99.9727 99.8161
99.3029 6.20 99.9734 99.8210
99.3315 6.25 99.9753 99.8315

’99.3499 6.30 99.9758 99.8349
99.3594 6.35 99.9763 99.8380
99.3739 6.40 99.9775 99.8468
99.3886 6.45 99.9780 99.8504
99.4207 6.50 99.9816 99.8762
99.4295 6.55 99.9831 99.8855
99.4429 6.60 99.9848 99.8964
99.4574 6.65 99.9851 99.8978
99.4689 6.70 99.9861 99.9047
99.4807 6.75 99.9871 99.9118
99.4831 6.80 99.9877 99.9149
99.4965 6.85 99.9892 99.9259
99.5052 6.90 99.9897 99.9290
99.5113 6.95 99.9902 99.9321
99.5197 7.00 99.9917 99.9429
99.5309





National
Council on
Comvensation
Insurance

Calculation of U.S. Longshore and Barbor Workers’
Compensation Act - Special Fund Assessment Factor

1. F~t~m~ted Tot~.t Expense needed for 1990

Z. Competmation Fayments re~orted (on ~ndemnit~y onty) 1989

3. Assessment Rate on Ind~w~ity Losses (1)/(2)

Bre~kdovu of losses under Longshore an~i B~rbor Workers Act

A. Indemnity Losses

5. Medical Losses

6. Total Losses (~)+(5)

7. Assessmen= Rate on ToCaZ Losses [(3)x(~)]/(6)

91,969,92~

29~,738,0~7

31.2Y.

(1011190)

109,265,023

31,393,988

1~0,639,011

2~.~



Eml~lo;~’nen: StanclarOs Ac~m~n=stra:~on
Office of Worl~ers’ ComDensai=on Programs
Divismn of Longshore ana
Harbor WorKers’ Compensation
Wasnmg~ono D.C. 20210

File NumDer:
NOTICE TO INSUP~!~C-v CARRIERS AND SELF-INSURED EMPLOYERS
(LONGSHORE AND HARBOR WORKERS’    COMPENSATION ACT AND
EXTENSIONS

SUBJECT: 1990 ASSESSMENT FOR THE SPECIAL FUND, SECTION 44
OF THE LONGSHORE AND HARBOR WORKERS’ COMPENSATION
ACT

On January 5, 1990, pursuant to section 44 of the Longshore
and Harbor Workers’ Compensation Act, a Notice was sent to
insurance carriers and self-insured employers authorized under
the Act and its extensions (including_the District of Columbia
Compensation Act), requesting a report of the amount of all
compensation and medical payments made during c~lendar year
1989. Form LS-513, Report of Payments, was attached to the
Notice.

All payments made during calendar year 1989 by insurance carriers
and self-insured employers have now been reported. A total of
$ 294,738,046.95 in compensation payments has been reported
under the Longshore Act and three extensions, the Defense Base
Act, the Outer Continental Shelf Lands Act, and the
Nonappropriated Funds Instrumentalities Act. A total of
$11,765,605.77 has been reported under the District of Columbia
Compensation Act for compensation and medical payments in cases
that arose prior to July 26, 1982.

This Office has determined that for calendar year 1990 a total
of $91,969,924 is needed for the Special Fund under the
Longshore Act and extensions excluding the District of Columbia
Compensation Act, and a total of $ 11,297,124 is needed for the
Special Fund under the District of Col~mbia Compensation Act.
Proceeds from the Special Fund assessment are used for one-
half the adjusted payments made under the original provisions
of section 10(h) (i), for payments under section 8(f), and for
other payments from the Fund listed in section 44 of the Act.

This Notice transmits the total amount of your 1990 assessment.

The attached billing form shows the calculation on which your
assessment is based. Under the Longshore Act and extensions,
except for the District of Columbia Compensation Act, the
assessment is based on (i} the ratio of the amount each
carrier or self-insurer paid during the prior calendar year
for ~ompensation benefits in relation to the amount all such
carrlers and self-insurers paid during that period, and



(2), the ratio of the amount of payments made by the Special
Fund attribuzahie to each carrier or self-insurer for all
cases being paid under the provisions of section 8(f) of the
Act during the preceding calendar year, in relation to the
total of such payments. The resulting sum of the percentages
is divided by two and multiplied by the estimated expenses of
the Fund. The amount paid for the advance assessment is
credited against the total assessment and the amount now due is
shown last.

Under the District of Columbia Compensation Act the ratio of.
the amount each carrier or self-insurer paid during the prior
calendar year for compensation and medical benefits in relation
to the amount all such carriers and self-insurers paid during
that period is multiplied by the estimated expenses of the
Fund.

PLEASE MAKE YOUR CHECK PAYABLE TO THE U.S. DEPARTMENT OF LABOR,
OFFICE OF WORKERS’ COMPENSATION PROGRAMS, AND MAIL IT TO:

Department of Labor - Longshore
P O Box 371088M
Pittsburgh, PA 15251

Payment should be mailed to reach this address no later than
30 days from the date of this Notice. Please attach the
original copy of the billing form to the check. Any payments
received after the due date are subject to interest charges.

Please direcz any inquiries concerning your assessment to
Frank. Fiorini or Carl Abiidso at 202-523-872I.

~JOSE’PH’F. OL~MPIO :
Director, Division of Longshore
and Harbor Workers’ Compensation



APPENDIX C-VI

COMPUTATION OF INSDRANCE GUARANTY F~ND PROVISION
IN PROPOSED ADVISORY RATES
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Computation of Insurance Guaranty Fund
in Proposed Advisory Rates

Provision

(I) (2) (3) (~)
Date of Amount of     Premium Premium

7-18-89

12-29-89

1-28-90

3-30-90

i0,000,000 1986
6,100,000 1988

-950,000 1981
-200,000 1984

-3,000,000 1985
-51,812 1986

1,000,000 1985
4,000,000 1986
1,000,000 1988

5,000,000 1986
5,500,000 1988

5,118,088,740
5,644,658,193

3,011,914,996
3,156,321,870
~,268,243,757
5,155,693,432

~,184,837,245
5,116,010,973
5,337,200,037

5,096,291,595
5,309,760,196

(5)
Factor
(2)I(~)

0.0020

0.0031 (A)

-0.0003
-0.0001
-0.0007.
-0.0000
-0.0011 (~)

0.0002
0.0008

o.oo12 (c)

o.oolo

0.0020 (D)

5 (A)+5 (B)+5 (C)+5 (D) 0.0052(.5~%)
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STATE ILLINOIS
LOC. REV’N 62

EXHIBIT I

RATIO OF EARNED TO MANUAL PREMIUMS

DATE
INITIALS

(1)
POLICY YEAR

POLICY STD. EARNED
PERIOD PREMIUMS

(2)
PREMS. AT

POLICY YEAR
MAN. RATES

08/27/90
EG

(3)

(1)/(2)

RATIO OF E/M
PREMIUM ADJ.

FOR OFF-BALANCE

MANUFACTURING
4/85-3/86 352,364,866
4/86-3/87 396,516,595
4/87-3/88 415,048,464
TOTAL           1,163,929,925

CONTRACTING GROUP
4/85-3/86 285,571,410
4/86-3/87 347,334,474
4/87-3/88 389,362,460
TOTAL 1,022,268,344

ALL-OTHER GROUP
4/85-3/86 555,098,616
4/86-3/87 678,228,067
4/87-3/88 717,755,767

~TAL 1,951,082,450

TAL ALL GROUPS
4/85-3/86 1,193,034,892
4/86-3/87 1,422,079,136
4/87-3/88 1,522,166,691
TOTAL 4,137,280,719

359,484,788
401,906,578
417,813,951

1,179,205,317

293,112,327
369,247,892
413,590,505

1,075,950,724

561,109,356
683,906,224
719,450,199

1,964,465,779

1,213,706,471
1,455,060,694
1,550,854,655
4,219,621,820

xxx
xxx
xxx
0.987

xxx
xxx
xxx
0.950

xxx
xxx
xxx
0.993

xxx
xxx
xxx
0.980

o

o

POLICY YEAR LOSS    & LOSS ADJ. RATIO
BASED ON MANUAL PREMIUMS

(COL. (3),SECTION A)

RATIO OF EARNED PREM. TO MAN. PREMS.
(COL. (3),SECTION B)

ADJUSTMENT FOR EFFECTS OF
REMOVAL OF LOSS RATIO
ADJUSTMENT PROGRAM (LRAP)

ADJUSTED RATIO OF EARNED TO
MANUAL PREMIUMS ((2)/(3))

RATIO OF MANUAL TO EARNED
PREMIUMS (1.000/(4))

POLICY YEAR LOSS    & LOSS ADJ. RATIO
BASED ON EARNED PREMS.

(1)/(4)

MFG.

0.571

0.987

1. 000

0.987

1.013

0. 579

CTG.

0.555

0.950

0.961

0.989

1.011

0.561

aoO¯

0.575

0.993

1.000

0.993

1.007

0. 579

ALL
GROUPS

0.568

0.980

0.989

0.991

1.009

0.573
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STATE
REVISION

ILLINOIS
62

INDICATED LOSS EXHIBIT
CALCULATIONFOR AVERAGEWEEKLY WAGE TREND

Y Y Y
cPs Average Weekly Wages

Year X Manuf. Contr.
1984 84.5 404.34 463.31
1985 85.5 411.62 486.06
1986 86.5 424.26 514.13
1987 87.5 439.25 503.26
1988 88.5 457.83 534.43

a.o.

308.56
308.36
329.74
343.28
356.33

DATE 01/22/91
INITIALS JTG

Manufacturing
Regression Output:

Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

X Coefficient(s)
Std Err of Coef.

13.461
1.225231

-736.916
3.874523
0.975748

5
3

Contracting
Regression

Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

Output:
-878.918
ll. 45708
0.865869

5
3

X Coefficient(s)
Std Err of Coef.

15.944
3.623048

All Other ..........
Regression Output:

Constant
Std Err of Y Est
R Squared
No. of Observations
Degrees of Freedom

-799.225
5.564601
0.948244

5
3

X Coefficient(s)
Std Err of Coef.

13.046
1.759681

(a) 4/i/87
(b) 7/1/88

87.25 437.56
88.50 454.38

Manuf. Trend
(b)/(a)

(a) 411187
(b) 711188

87.25
88.50

Contr. Trend
(b)/(a)

(a) 411187
(b) 7/1188

A.O. Trend
(b)/(a)

87.25
88.50

1.038

512.20
532.13

1.039

339.04
355.35

1. 048



STATE I LLI NO I S DATE
LOCAL REV’N #62 INITIALS

INDICATED LOSSES EXHIBIT

[)age 2
08/27/90

EG

(A)
INDICATED

LOSSES

MANUFACTURING1,046,632,299
CONTRACTING 1,172,134,571
ALL OTHER 1,876,341,153
TOTAL 4,095,108,023

(BI)
INDEMNITY

534,470,519
708,433,195
968,998,523

(B2)
INDICATED
LOSSES I-B
MEDICAL

300,164,488
226,283,369
527,286,288

2,211,902,237 1,053,734,145

(B3)
TOTAL

834,635,007
934,716,564

1,496,284,811
3,265,636,382

MANUFACTURING
CONTRACTING
ALL OTHER
TOTAL

(C) (D) (E)
WAGE TREND

WAGE TRENDS DIFFERENTIAL ADJUSTMENTS
I. 038 i. 005 I. 002
1.039 1.004 1.001
1.048 0.995 0.998
1.043 Cl 1.000 E1

(F)
NORMALIZED

ADJUSTMENTS
1.002
1.001
0.998
1.000

(G)
ADJOSTED INDICATED LOSSES

MANUFACTURINGI,048,725,564
CONTRACTING 1,173,306,706
ALL OTHER 1,872,588,471

TOTAL 4,094,620,741

(A) Total losses on 7/15/89 law level * policy year and calendar-
accident year adjustment factor for differentials.

(BI) - (B3)
Indicated indemnity, medical, and total losses by industry group
from Exhibit I-B.

(C) Calculated using linear regression on the most recent five years of
average weekly wages by industry group.

(Cl) Total trend- weighted average of wage trends, with expected
losses (from Appendix A-VII) used as weights.

(D) (Total wage trend)/(Industry Group wage trend).

(E) Adjustments- [(BI)*I.000 + (B2)*(D)]/(B3)

(El) Total adjustment- weighted average of adjustments by industry
group, with expected losses (from Appendix A-VII) used as
weights.

(F) Normalized adjustment - adjustments/total adjustment.

Q (G) Adjusted indicated losses = indicated losses (A) * normalized

adjustment.
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2014

TOTAL

20].4

2014

2014’

2014

2014
|

2014

2014

20:].4

TOT&L

mO’-f TAa~$.

1 13 23 892,S27 340,648

1 14 43 2~6,gsG 110,073

i 15 66 87,885 83,216

1 i~ 337 61,848

1 18

469 1,247,398 595,78S
OO ¯ $1’,~NOaRO p&vltO~.L
01 -EX-~OICAL I~a~lkOL(

14.MINOR                    ~ 7-CONTI~k~T I~OICAL

3,984,276

3,798,108

TOTAL IN~IJRRED
1,843,183



2014 1 i05 52,236,463 3~69,715
2014 10l

Page

3,803,481.

3,1S6,872

2014 1 12

2014 1 13 g 4T5,566 199,994

2014 1 14 22 114,714 40,266

2014 1 15 46 67,362 51,547

2014 1 16 304 83,451

2014 i 17

2014

TOTAL

TR&NS.

i 18

381
O0-%T4UO,,RO

657,542

13-1~AJOR
14-~k~lOR

TOTAL INCURRED
375,258 1,032, go0

�̄~CT MEO~At

2014
TOTAL

CLASS C3C’E ~ROuP’

2014 1,

2014 1

2014 1~

2014 1

1

2o14 1

2o14 1

TOTAL

& IN;.

11

13

15

16

1’7

18

105

9

22

46

304

475,566

114,714

67,362

199,gg4

40.266

51,547

83,451

3,803,481

3,1~6,872

TOTAL INCURRED
1,032,900



~014
2014

TOTAL

2014

2014

2014

2014

2014

2014

2014

2014

TOTAL

TR~.NS.

Ol

R 87 MAR 88
Page 3

OS/~5/~O

419,967

112 ~6 f 896 r 281 3 r 084 r 892 2,870,052

ii

12

13 8 362,768 285,105

14 26 221,814 116,156

15 50 81,002 84,222

,IM

16 335 69,809

17

18

o ~’CX’U|OL"AL

665,584
TOTA~ II~

555,292 1,220,876
¯ TEMPO~V

~6-elON-¢OMF MED~

2014
2014

TOTAL

¢t~$S �OO~

2014
|

2014

2014

2014

2014

2014

2014

2014

TOTAL

T~NS.

GROUP

1

sNO.,V

1

1

1

1

1

&

).2

14

112 46,896,281 3,084,8~2 3,419,967

,, 46?896r281

380,292 312,881 ’NL

26

335

221,814

81,002

116,156

84,222

69,809

18

00- ~TARC)ARO

683,108

I 2 * ~RMANr~NT IOTA&

583,068
- TEMPOR&R¥

~¢-~O~-COM~. ~EO~C~L

TOTAL INCURREO
1,266,



STATE
LOCAL REV’N #

(1)

ILLINOIS
62

FORM J

DATE
INITIAL

CREDIBILITY CRITERIA
BASED ON POLICY YEARS:

IST REPORT
2ND REPORT
3RD REPORT

3YR. F. R. POL.

Page 1

08/27/90
EG

(2)                (3)
LOSSES AT CURRENT MANUAL RATE LEVEL

4/87-3/88

4/86-3/87
4/85-3/86

1985

TOT NO. OF CASES
(FORM I-B)

(4)

A. SERIOUS 19,275
B. NON-SERIOUS 203,343
C. MEDICAL XXX
D. 222,618

LOSSES AND LOSS
ADJ. EXPENSE

(FORM I-B)

AVERAGE COST
PER. CASE

(3)I(2)

1,524,937,070
686,965,167

1,053,734,145
3,265,636,382

79, i15
3,378

XXX
XXX

(5) (6)
BASIS OF

CREDIBILITY
CRITERIA

(7)
FULL CREDIBILITY
CRITERIA ON M.R.L.

(4)X(6)*

~C[ SERIOUS 25 CASES 1,977,875
NON-SERIOUS 300 CASES 1,013,400

¯ MEDICAL 80% NON-SER. 810,720
D. XXX XXX

(8)
EXPECTED
LOSSES ON

PRESENT LEVEL

1,878,055,608
843,445,225

1,350,244,809
4,071,745,642

(9) (io)
RATIO: PRESENT

TO STATE M.R.L.
(8)/(3)

(11)
FULL CRED.    CRIT.
ON ASSIGNMENT

LEVEL (7)*(10)D.

A. SERIOUS XXX 2,466,410
B. NON-SERIOUS XXX 1,263,710
C. MEDICAL XXX 1,010,968
D. 1.247 XXX

EX: CALCULATION OF A PARTIAL CREDIBILITY GIVEN AN EXPECTED LOSS AMOUNT:

PARTIAL CRED. = ((EXP. LOSS/FULL CRED.)^(2/3), TRUNCATED TO TWO PLACES)

~ : CALCULATION OF AN EXPECTED LOSS AMOUNT GIVEN A PARTIAL CREDIBILITY:

EXPECTED LOSS = (((PARTIAL CRED.)^(3/2), ROUNDED TO THREE PLACES)
*FULL CREDIBILITY), ROUNDED TO THE NEAREST INTEGER)



STATE                ILLINOIS
LOC.REV’N# 62

DETERMINATION OF MODIFIED

EXHIBIT I-B

DATA FOR POLICIES

(i) (2) (3)
NO. INJ ACTUAL TO
CASES TYP INCURRED 7/15/89      DEV.

LOSSES LAW LEVEL
MANUFACTURING

16 ll 1,492,670 1.018 1.627
ii 12 1,137,611 1.032 1.627

1,276 13 53,761,530 1.011 1.627
6,788 14 37,544,499 1.009 0.998

15,226 15 31,920,008 1.004 0.998
XX S. MED 28,145,614 1.000 1.057
XX NS. MED 65,238,913 1.000 i.i01
23,317 TOT 219,240,845 XX XX

CONTRACTING

30 ii 5,946,053 1.018
12 12 2,483,755 1.032

1,883 13 98,138,856 1.011
2,958 14 20,413,042 1.009
7,105 15 25,133,131 1.004

XX S. MED 40,367,003 1.000
XX NS. MED 29,647,967 1.000
11,988 TOT 222,129,807 XX

ALL-OTHER

98 ii 11,774,200
13 12 2,443,488

2,375 13 105,691,076
9,866 14 54,891,666

26,741 15 54,676,762
XX S. MED 56,448,117
XX NS. MED 104,587,936
39,093 TOT 390,513,245

ALL GROUPS

144 ii 19,212,923
36 12 6,064,854

5,534 13 257,591,462
19,612 14 112,849,207
49,072 15 111,729,901
XX S. MED 124,960,734
XX NS. MED 199,474,816
74,398 TOT 831,883,897

DATE
INITIALS

BECOMING EFF.

Appendix D-IV
Page 2

08/27/90
EG

4/87-3/88
IST REPORT

1.627
1.627
1.627
0.998
0.998
1.057
I.I01

XX

(4) (5) LOSSES&
LAE LOSS ADJ.
X cOMPOSITE EXPENSE

ASSMENT.* 2X[3X4] 1 X 5

1.127 1.867
1.127 1.893
1.127 1.854
1.127 1.135
1.127 1.130
1.120 1.184
1.120 1.233
XX XX

1.018
1.032
1.011
1.009
1.004
1.000
1.000

XX

1.627
1.627
1.627
0.998
0.998
1.057
i.i01

xx

I. 127
1. 127
1.127
1.127
1. 127
i. 120
1. 120
XX

1.867
1.893
1.854
1.135
1.130
1.184
1.233

xx

xx
xx
xx
xx
xx
xx
xx
xx

xx
xx
xx
xx
xx
xx
xx
xx

1. 127
1. 127
1. 127
1. 127
1.127
1.120
1.120

KX

1.867
1.893
1.854
1.135
1.130
1.184
1.233

XX

XX
XX
XX
XX
XX
XX
XX
XX

xx
xx
xx
xx

°xx
xx
xx
xx

2,786,815
2,153,498

99,673,877
42,613,006
36,069,609
33,324,407
80,439,580

297,060,792

~i,i01,281
4,701,748

181,949,439
23,168,803
28,400,438
47,794,532
36,555,943

333,672,184

21,982,431
4,625,523

195,951,255
62,302,041
61,784,741
66,834,571

128,956,925
542,437,487

35,870,527
11,480,769

477,574,571
128,083,850
126,254,788
147,953,510
245,952,448

1,173,170,463

A) LOSS ADJ. EXPENSE
B) ASSESSMENT
C) COMBINED (A X B)

INDEMNITY
1.120

1.00625
1.127

MEDICAL
1.120

1.00000
1.120



STATE ILLINOIS
LOC.REV’N# 62

DETERMINATION OF MODIFIED

EXHIBIT I-B

DATA FOR POLICIES

(I) (2)      (3)
NO.     INJ    ACTUAL TO
CASES TYP INCURRED 7/15/89 DEV.

LOSSES LAW LEVEL
MANUFACTURING

24 Ii 3,987,192 1.025 1.308
i0 12 2,194,826 1.044 1.308

1,523 13 66,167,071 1.019 1.308
7,665 14 35,580,400 1.017 1.031

14,810 15 27,017,522 1.005 1.031
XX S. MED 32,051,723 1.000 0.997
XX NS. MED 54,613,527 1.000 1.039
24,032 TOT 221,612,261 XX XX

CONTRACTING

32 II 5,939,709 1.025 1.308
36 12 5,398,385 1.044 1.308

2,054 13 120,060,539 1.019 1.308
2,704 14 17,036,637 1.017 1.031
6,886 15 22,066,009 1.005 1.031

XX S. MED 44,636,599 1.000 0.997
XX NS. MED 24,005,672 1.000 1.039
11,712 TOT 239,143,550 XX XX

ALL-OTHER

89 II 12,126,172 1.025 1.308
32 12 4,931,603 1.044 1.308

2,709 13 126,982,926 1.019 1.308
10,184 14 48,572,621 1.017 1.031
25,227 15 44,521,978 1.005 1.031
XX S. MED 69,572,389 1.000 0.997
XX NS. MED 89,352,686 1.000 1.039
38,241 TOT 396,060,375 XX XX

ALL GROUPS

145 ii 22,053,073 XX XX
78 12 12,524,814 XX XX

6,286 13 313,210,536 XX XX
20,553 14 101,189,658 XX XX
46,923 15 93,605,509 XX XX
XX    S. MED 146,260,711 XX XX
XX NS. MED 167,971,885 XX XX
73,985 TOT 856,816,186 XX XX

Page

DATE
INITIALS

BECOMING EFF.

(4) (5)
LAE
X COMPOSITE

ASSMENT. * 2X[ 3X4 ]

1.127
1.127
1.127
1.127
1.127
1.120
1.120

XX

1.511
1.539
1.502
1.182
1.168
1.117
1.164

XX

1.127
l. 127
i. 127
1. 127
1.127
1. 120
1.120
xx

3

08/27/90

EG

4/86-3/87
2ND REPORT

LOSSES&
LOSS ADJ.

EXPENSE
1 x5

1. 127
1. 127
1. 127
1. 127
1. 127
i. 120
1. 120
xx

6,024,647
3,377,837

99,382,941
42,056,033
31,556,466
35,801,775
63,570,145

281,769,844

xx
xx
xx
xx
xx
xx
xx
xx

1.511 8,974,900
1.539 8,308,115
1.502 180,330,930
1.182 20,137,305
1.168 25,773,099
1.117 49,859,081
1.164 27,942,602

XX 321,326,032

1.511 18,322,646
1.539 7,589,737
1.502 190,728,355
1.182 57,412,838
1.168 52,001,670
1.117 77,712,359
1.164 104,006,527

XX 507,774,132

XX 33,322,193
XX 19,275,689
XX 470,442,226
XX 119,606,176
XX 109,331,235
XX 163,373,215
XX 195,519,274
XX 1,110,870,008

INDEMNITY MEDICAL
OA) LOSS ADJ.    EXPENSE 1.120 1.120

B) ASSESSMENT 1.00625 1.00000
C) COMBINED (A X B) 1.127 1.120



STATE ILLINOIS
LOC.REV’N# 62

DETERMINATION OF MODIFIED

EXHIBIT I-B

DATA FOR POLICIES

(i) (2)     (3)
NO. INJ ACTUAL TO
CASES TYP INCURRED 7/15/89 DEV.

LOSSES LAW LEVEL
MANUFACTURING

27 ii 3,632,995 1.038
23 12 2,753,593 1.064

1,718 13 72,359,798 1.021
7,595 14 32,921,206 1.O19

15,430 15 26,033,316 1.006
XX S. MED 30,388,645 1.000
XX NS. MED 48,100,889 1.000
24,793 TOT 216,190,442 XX

CONTRACTING

42 ii 7,515,219 1.038
39 12 8,575,668 1.064

2,113 13 121,601,617 1.021
2,489 14 14,384,411 1.019
6,684 15 19,121,545 1.006

XX S. MED 38,807,375 1.000
XX NS. MED 19,696,885 1.000
11,367 TOT 229,702,720 XX

ALL-OTHER

78 ii 10,152,997 1.038
51 12 8,685,849 1.064

2,958 13 134,915,522 1.021
10,170 14 42,529,401 1.019
24,785 15 42,952,699 1.006
XX S. MED 58,556,938 1.000
XX NS. MED 76,209,675 1.000
38,042 TOT 374,003,081 XX

ALL GROUPS

147 ii 21,301,211 XX
113 12 20,015,110 XX

6,789 13 328,876,937 XX
20,254 14 89,835,018 XX
46,899 15 88,107,560 XX
XX S. MED 127,752,958 XX
XX NS. MED 144,007,449 XX
74,202 TOT 819,896,243 XX

DATE 08/27/90
INITIALS EG

BECOMING EFF. 4/85-3/86
3RD REPORT

(4) (5) LOSSES&
LAE LOSS ADJ.
X COMPOSITE EXPENSE

ASSMENT.* 2X[3X4] 1 X 5

1.115
1.115
1.115
1.003
1.003
0.965

-1.005
xx

I. 127
1. 127
1. 127
1.127
1. 127
1.120
1.120

xx

1.305
1.337
1.283
1.151
1.137
1.081
1.126

xx

1.115
i.i15
1.115
1.003
1.003
0.965
1.005

xx

1.127
1.127
1.127
1.127
1.127
1.120
1.120

XX

1.305
1.337
1.283
1.151
1. 137
1.081
i. 126

XX

1.115
1.115
1.115
1.003
1.003
0.965
1.005

XX

i. 127
1. 127
1.127
I. 127
1.127
1.120
1.120

XX

1.305
1.337
1.283
1. 151
1. 137
1.081
1.126

XX

xx
xx
xx
xx
xx
xx
xx
xx

xx
xx
xx
xx
xx
xx
xx
xx

xx
xx
xx
xx
xx
xx
xx
xx

4,741,058
3,681,554

92,837,621
37,892,308
29,599,880
32,850,125
54,161,601

255,764,147

9,807,361
11,465,668

156,014,875
16,556,457
21,741,197
41,950,772
22,178,693

279,715,023

13,249,661
11,612,980

173,096,615
48,951,341
48,837,219
63,300,050
85,812,094

"444,859,960

27,798,080
26,760,202

421,949,111
103,400,106
100,178,296
138,100,947
162,152,388
980,339,130

INDEMNITY MEDICAL
A) LOSS ADJ. EXPENSE 1.120 1.120
B) ASSESSMENT 1.00625 1.00000
C) COMBINED (A X B) 1.127 1.120



STATE ILLINOIS
LOC.REV’N# 62

DETERMINATION OF MODIFIED

(1)
NO. INJ ACTUAL
CASES TYP INCURRED

LOSSES
MANUFACTURING

XX
XX

0 ii 0
0 12 0
0 13 0
0 14 0
4 15 20,410

s. MED 0
NS. MED 14,357

4 TOT 34,767

CONTRACTING

0 II 0
0 12 0
0 13 0
0 14 0
1 15 1,379

xx s. MED 0
XX MS. MED 1,487

O 1 TOT 2,866

ALL-OTHER

xx
xx

0 ii 0
0 12 0
3 13 299,549
5 14 32,286

20 15 42,254
s. MED 474,461

MS. MED 109,918
28 TOT 958,468

ALL GROUPS

XX
XX

0 ii 0
0 12 0
3 13 299,549
5 14 32,286

25 15 64,043
s. MED 474,461

MS. MED 125,762
33 TOT 996,101

EXHIBIT I-B

DATA FOR POLICIES

DATE
INITIALS

BECOMING EFF.

(2) (3)
TO

7/15/89 DEV.
LAW LEVEL

Page 5

1.029 1.350
1.053 1.350
1.018 1.350
1.017 1.011
1.005 1.011
1.000 1.006
1.000 1.048

XX XX

08/27/90
EG

1985
3 YEAR F.R.P.

1.029
1.053
1.018
1.017
1.005
1.000
1.000
xx

1.350
1.350
1.350
l. Oll
1.011
1.006
1.048

xx

(4) (5) LOSSES&
LAE LOSS ADJ.
X COMPOSITE EXPENSE

ASSMENT.* 2X[3X4] 1 X 5

1.565
1.602
1.548
1.158
1.145
1.127
1.174

xx

1.029
1.053
1.018
1.017
1.005
1.000

~.I.000
xx

1.350
1.350
1.350
1.011
1.011
1.006
1.048

XX

1.127
I. 127
i. 127
1. 127
1.127
1.120
I. 120

XX

1.565
1.602
1.548
1.158
i. 145
i. 127
i. 174

xx

xx
xx
xx
xx
xx
xx
xx
xx

xx
xx
xx
xx
xx
xx
xx
xx

i. 127
i. 127
I. 127
1. 127
1.127
i. 120
I. 120

xx

1.565
1.602
1.548
1.158
1.145
1.127
1.174

xx

1. 127
1.127
i. 127
1. 127
1. 127
1.120
1.120
xx

XX
XX
XX
XX
XX
XX
XX
XX

XX
XX
XX
XX
XX
XX
XX
XX

o
o
o
o

23,369
o

16,855
40,224

o
o
o
o

1,579
o

1,746
3,325

o
o

463,702
37,387
48,381

534,718
129,o44

1,213,232

o
o

463,702
37,387
73,329

534,718
147,645

1,256,781

LOSS ADJ. EXPENSE
B) ASSESSMENT
C) COMBINED (A X B)

INDEMNITY
1.120

1.00625
1.127

MEDICAL
1.120

1.00000
1.120



ILLI~OI3 EFFECTIVE 01/01/91

FIRST POLICY PERIOD 04101/87-03131/88

CALCULATION OF DISCOUNT RATIO FACTORS

(A) (B) (C) (D)
Sa~tous Non-Serious Medical

~.To~a~ Indemnity Losses
(U.T. NG-23S inc1.$cev.)

2.Total Medical Losses
(C.T. NC-235 inel.S~ev.)

5.Total Losses
(1)+(2)

4.To~&I Primary Losses
(from Loss 8~udy Prog:am)

5.Es~ima~ed In~mni~y Primary
(~)x((1)/(~))

6.E~maced Medical ~rimary

7.Pr~ma~y ~or
A&e - (5), C - Su~ of (6)

8.To~al Losses:for
A&B - (1), C - (2D)

9.Flrsu Repor~ P&rcial D-Ratios
(~/(e)

I0. Firs~ Repor~ Lo~s Dls~rlbu~ion
(8)/sum of (8)

11. ~CSP Experience on-Level
(Pu~e P~em. Check~hee~)

12. RaEe FacEors Applied by
Par~s (Ra~e Factor Cards)

I]. Adjusted E~perlence

14. AdJusned Experience
Dis=ribution
(13)/sum (13)

15. Final D-Ratio Factors
(9)x(~O)/(I~)

283,921,207 225,530,606    XXX

125.820:827

~o9.7~2,o3a

28,583,7~7

380,652,25~

181,457,979

~.d¢,975,086

44.975.086

44,362,820

19,808,56~     107,~23,12~           XXX

74,03~,855

I07,.23,12.

225,530.606

8,775,223

19,808

283,921 207

A.,362,820

127,172,898

325,917,561

0.070 0.476 0.390

325,917,561

835,369.37~

127,172,898

835,369,374

0.340 0.270 0.390 1.000

843,979,078 1,330,8A6,3071,796.020,A20

1.006 1.001 1.021

1,806,796,543 1,358.79~.079844,823.057 4,0100413,679

0.211 0.339 1.000

0.053 / 0.609 0.449
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INTRODUCTION

PREMIUM AND LOSS
DEVELOPMENT FACTORS

The determination of an overall rate level requirement is generally based on an
estimate of the ultimate loss ratio for the period during which the rates will be in
effect. This estimate is often derived from the ultimate loss levels of prior periods,
which are also estimated.

One of the fundamental concepts underlying most actuarial projections of ultimate
losses is that of loss development. In the Casualty Actuarial Society textbook
"Foundations of Casualty Actuarial Science", development is defined as:

"... the difference, on successive evaluation dates, between observed values
of certain fundamental quantities that may be used in the (loss) estimation
process.’

One of the basic actuarial projection methods is to aggregate claims by accident year
or policy year, and to measure development as the ratio of the aggregate values of
these claims at successive valuation dates. By examining these ratios, or development
factors as they are called, for successive years at common maturities, patterns of
development can be observed. These patterns are then used to project the future
development for years that have not yet reached their full maturity.

When experience is analyzed on a policy year basis, development techniques are also
commonly used in estimating the total premiums on policies insuring the claims~ As a
result of premium audits and late payroll reports, adjustments to policy year premium
earnings may occur for some time after the relevant policies have expired.

In this chapter, we have two primary objectives:

la. Evaluate the NCCI’s premium and loss development techniques.

lb. Evaluate the NCCI’s procedures for reconciling differences that occur between
different development techniques and evaluate the effectiveness and likely
accuracy of the criteria they use to choose one technique over another.

NCCl Examination - Volume III - Section liB - Part 1 December 6, 1991 Page 1
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II.

PREMIUM AND LOSS
DEVELOPMENT FACTORS

CONCLUSIONS AND RECOMMENDATIONS

The following is a summary of our conclusions and recommendations. For ease of
reference, where recommendations can be found in a specific section of this report,
we have identified the section.

General Methodology

The premium and loss development analysis process cannot be reduced to a
single best methodology. No one approach for analyzing development
patterns or choosing among several alternative projection methods will be most
appropriate in all circumstances.

Informed judgment is required at many junctures of the ratemaking process.
This judgment should be based on a review of various loss statistics as well as
knowledge of the workers compensation environment for a given state.
(Section V.A., Page 24).

Our tests of predictive accuracy indicate that projections of ultimate losses
from first report are subject to significant estimation error. The accuracy of
projections based on data at second and third reports is naturally better,
although far from perfect. This suggests that consideration should be given to
using data from more than one policy and/or accident year rather than one
policy year and one accident year, as in the current NCCI methodology. In
using older years, there is a tradeoff between the increased accuracy of the
estimated ultimate past 10ss ratios and the decrease in accuracy due to the
lengthening of the trend period. We recommend that future NCCI filings
develop projections of ultimate, trended loss ratios based on the latest two or
three policy years or the latest two or three policy and accident years.
Judgment will need to be exercised in selecting standard weights (or a variable
weighting system), although tests of predictive accuracy may be helpful in
making this judgment. (Section V.E., Pages 37-38).

NCCI Examination - Volume III - Section liB - Part I December 6, 1991Page 3
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DEVELOPMENT FACTORS

Loss Development

Loss development factors have been increasing at early ages of development
for many states, as well as on a regional basis. This appears to be occurring
without a corresponding decrease in development at later maturities. In
general, the upward trend for paid losses appears to continue through the
latest development year (calendar year 1989) included in this study, while the
trends for paid plus outstanding and for incurred (including IBNR) losses
appear to have ceased, at least temporarily, in about calendar year 1988 or
1989. (Section V.A., Pages 22-24).

Because of the trends in development factors over the period studied in this
report, for many of the states, use of a trended development factor method
would have produced more accurate results than any average of prior years’
development factors. We believe that it is important to investigate the
underlying causes of trend to evaluate whether an observed trend is likely to
continue. Where a trended development factor method is employed, it is also
important to consider how causes of the trend in development factors at a
given maturity will affect factors at other maturities. While a trended
development factor method may be appropriate in some instances, it will
generally be the least accurate method (compared to an average of prior
factors) when a reversal of the trend occurs. (Section V.A., Pages 23-24).

In cases where there is not a trend in loss development factors, an average of
three or four years (rather than two) appears to produce a small improvement
in accuracy. (This statement applies for all loss types). (Section V.A., Page 24).

Development factors based on all three types of loss data studied (paid, paid
plus outstanding, and incurred losses) tended to underestimate the ultimate
losses by approximately equal amounts, on average, for the time period
studied in this report. That is, there was no appreciable difference among the
estimation biases in the period studied. The observed underestimation
resulted from the upward trend noted previously and does not, in our opinion,
indicate an inherent flaw in loss development methods. (Section V.D.,
Page 35).

Page 4 December 6, 1991 NCCI Examination - Volume III - Section liB - Part 1
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Development factors based on paid losses and paid plus outstanding losses
have tended to produce more stable estimates, from one evaluation to the
next, than have development factors based on incurred losses (including
IBNR). As noted in the previous conclusion, this is accomplished without a
reduction in average accuracy. We hypothesize that the greater instability of
the incurred loss development method may be due to inaccuracies in the
allocation procedures used by companies to calculate IBNR by state. We
recommend that an average of the ultimate losses resulting from paid and paid
plus outstanding projection methods be used as the primary basis for the rate
indications. Deviations from the primary methodology (such as using only the
paid method, the paid plus outstanding method, or the incurred method)
should be made when appropriate, based on diagnostic tests and
consideration of the underlying forces influencing the development patterns.
The supporting information provided with the NCCI rate filing should provide
documentation and explain the rationale for deviations from the primary
methodology. (Section V.D., Page 36).

We consider it likely that development factors based on the sum of paid losses
and case reserves will be found to be a more reliable basis for projection than
paid plus outstanding losses, for most states. However, the collection of "pure"
case reserve data by NCCI began only with the December 31, 1987 data calls.
Thus, there is not enough historical data to thoroughly test this judgment.
(Section V.D., Pages 36-37).

We recommend that NCCi expand the diagnostic tests to enhance their ability
to analyze loss development patterns. To assist in the evaluation of changes in
loss development patterns, several such tests are identified in this report, some
of which can be calculated with currently available data. (Section VI.D.,
Page 50).

We recommend the collection of additional claim count data (number of
claims closed with indemnity payments), for use in diagnostic tests of loss
development. There are data quality implications to this recommendation
which will be discussed later in this report. (It is likely to be some time before
an adequate history of claim count data is available, from all carriers, to utilize
claim counts in the diagnostic tests). (Section VI.D., Pages 50-51).

NCCI Examination - Volume III - Section liB - Part I December 6, 1991 Page 5
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The methodology employed by NCCI to estimate "tail" factors makes best use
of available incurred loss data. However, we recommend that NCCI also
utilize tail factors based on paid losses and paid plus outstanding losses.
(Section V.C., Page 28).

We agree with the NCCI’s planned expansion of the data calls to allow
development factors to be evaluated beyond eighth report (thereby reducing
the magnitude of the tail). Eventually, the data base will include development
to fifteenth report. In the interim, we recommend that data be collected from
a sample of companies, to possibly allow acceleration of the schedule for
expanded loss development. (Section V.C., Page 28).

The use of multiple state data appears unlikely to contribute significantly
toward stabilizing the loss development factor estimation process.
(Section V.B., Page 25).

Premium Development

No one premium development factor estimation method was consistently more
successful than the others. However, there is some evidence that a longer
term average will perform better than the NCCI’s current two year average.
We recommend that the NCCI review at least four years of premium
development factors, and that a three year average be used as the standard
procedure from which deviations can be made where appropriate.
(Section V.A., Page 22).

The adjustment of calendar year earned premium to current rate level does not
take into account the contributions to calendar year premium arising from
audit adjustments to older policy years. It also does not reflect differences in
exposure volume between the two policy years contributing to the accident
year. A more theoretically correct calculation would be based on policy year
contributions to accident year exposures. In periods of increasing premium
volume, the current NCCI approach results in an understatement of calendar
year premiums at current rates. The more theoretically correct calculation

Page 6 December 6, 1991 NCCI Examination - Volume III - Section liB - Part 1
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appears likely, for most states, to reduce the indicated rate level by less than
one percent. (Section V.F., Pages 38-41).
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III. PREMIUM AND LOSS DEVELOPMENT METHODOLOGIES

A. NCCI Standard Approach

The following is a description of how premium and loss development are used in the
ratemaking process employed by NCCI.

1. Source of Data

The data underlying the premium and loss development sections of the rate filing is
compiled from the NCCI’s Financial Calls for data. The two specific calls relevant to
our analysis request premium and loss data, by policy year and accident year, at each
year end. The data collected in these calls is:

Standard Earned Premium1

Net Earned Premium
Paid Losses2

Outstanding Losses Excluding IBNR2

IBNR Losses2
Incurred Losses Including IBNR2

Incurred Indemnity Claim Count
Case Outstanding Losses3

Bulk Outstanding Losses3

"Bulk" reserves as defined by NCCI are "reserves for general case reserve inadequacy,
supplemental case reserves, cases that may reopen, or other [non-IBN R] reserves
which are not associated with specific claims." "Outstanding losses" include bulk
reserves for some companies, while other companies include bulk reserves in IBNR.

The development triangles are then compiled from successive year end evaluations.

2
3

Standard Earned Premium is required to be presented at two rate levels: the
NCCI Designated Statistical Reporting Level and the Company level.
Medical, Indemnity and Total.
These items are required of companies that include Bulk reserves in the
"Outstanding Excluding I BN R".
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Development factors are defined by reporting period, i.e., first to second report,
second to third report etc. By definition, first report for accident year 19xx is
December 31, 19xx; first report for policy year 19xx is December 31, 19xx+1.

A complication arises from the fact that, as a result of the NCCI’s editing process and
the timing of some state rate filings, not all companies’ data will be included in the
compilation of policy year and accident year aggregates. NCCI uses a ~matching
company" process for deriving development factors. In this process, development
factors for, say, first to second report, are derived only from companies that provide
useable data for each of these reports. The same is true for second to third report,
and so on. On average, less than 5% of premiums and losses are omitted due to the
matching process.

2. Premium and Loss Development Factors

Policy year standard earned premium at a first report is developed to a fifth report.
Premium development factors are selected separately for first report to second report,
second report to third report, third report to fourth report and fourth report to fifth
report. The development factors are based on historical policy year premium
development in the state. The standard methodology uses the arithmetic average of
the two most recent years’ development factors. The fifth report is considered final,
that is, no premium development is assumed to take place beyond the fifth report.

Policy year indemnity and medical losses are separately developed to ultimate. Loss
development factors are selected for each successive development interval, i.e., first to
second through seventh to eighth. As with premium development, the standard
methodology uses the arithmetic average of the two most recent years.

Accident year losses are developed in a similar manner. Premium development is not
utilized in the accident year loss ratio indication.

Using the development process described above, loss projections based on the
following methodologies are reviewed for each state. (Methodology refers to the type
of data being used. In general, the calculation of development factors is similar for
the various methodologies.)
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Incurred Losses including IBNR
Incurred Losses excluding IBNR (i.e paid plus outstanding including reported

bulk reserves)
Paid plus Case Outstanding Losses
Paid Losses
Paid Losses to fourth report; Incurred including IBNR from fourth report to
ultimate

In each of the above methodologies, development beyond eighth report is based on
incurred including IBNR, using the tail factor calculation described below.

3. Tail Factor Calculation

A "tail" factor is a loss development factor that reflects the expected development
beyond the period for which individual loss development factors are available.

For data calls conducted through December 31, 1986, the policy year and accident
year aggregate data included loss experience for individual years only to the eighth
report. All years at a valuation date beyond eighth report were aggregated. As a
consequence, the loss development factors by development year were available only
through eighth report.

Experience shows that development beyond eighth report can be significant, an’d the
tail factor is intended to estimate this development.

The derivation of the tail factor is a two step process:

a.    Calculate a factor to convert losses projected to an eighth report to an
incurred (including IBNR) basis at eighth report. The general methodology
uses a two year average of the following ratio:

Incurred (including IBNR) at eighth report
Reported at eighth report

Reported at eighth report reflects the loss type being developed, (e.g. paid).
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b.    Calculate the eighth to ultimate tail (incurred including IBNR) as
follows:

Calendar Year (Incurred) Loss Development
for all maturities beyond eighth report
Average of most recent three years’

incurred losses at eighth report

The denominator (three year average) reflects a fairly recent modification to the
NCCI’s tail factor calculation. It is a reflection of the fact that the previous approach,
which used only the most recent year’s incurred losses at eighth report, understates
the tail factor when the loss base is growing over time (as has been the case for most
states.)

Beginning with the December 31, 1987 report, the aggregate calls for data have been
modified to allow the collection of individual years’ development beyond eighth
report. Ultimately, the expanded calls will provide loss development to fifteenth
report.

As NCCI compiles more data from its expanded policy year and accident year calls,
the actual development factors will be extended to reflect the available data, and the
development interval projected by the tail will be adjusted accordingly.

The current NCCI methodology requires two values for each development factor and
tail factor. Several alternative tail methodologies are possible. For example, the
December 31, 1990 reports will include one development factor for (policy year)
eleventh to twelfth report, and would allow one calculation of a tail factor for
eleventh report to ultimate. The current methodology would be to use development
to tenth report, with a tail factor reflecting development from tenth report to ultimate,
since two values of the latter are available. An alternative would be to use
development to eleventh report, along with the single eleventh to ultimate tail factor.

The NCCI staff analyzed several alternative methodologies in early 1989. This analysis
tested each of the methodologies’ accuracy in predicting the "true" tail, for each of 38
states and in total. The test was designed to evaluate the predictive accuracy of the
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various methodologies, under several alternative scenarios of loss development factors
that replicate the most recent eighth to ultimate factor. In addition to the most recent
eighth to ultimate factor for each state, the test incorporated average annual (loss)
growth rates exhibited by each state. Based on the results of this analysis, NCCI
established the following schedule:

Filing Year Tail Methodology

1991 10th
1992 11 th
1993 12th
1994 13th
1995 14th
1996 15th
1997 15th
1998 15th

to Ultimate (no growth adjustment)
to Ultimate (no growth adjustment)
to Ultimate (no growth adjustment)
to Ultimate (no growth adjustment)
to Ultimate (no growth adjustment)
to Ultimate (no growth adjustment)
to Ultimate (two year average denominator)
to Ultimate (three year average denominator)

The planned methodology has subsequently been modified to reflect a growth
adjustment in the factors for the 1991-1996 filing years. We understand that the
NCCI staff monitors the actual tail development, each year, relative to the test results.

4. Selection Among Various Methodologies

As discussed above, ultimate loss projections are prepared using a number of loss
measures, including:

Incurred Losses including IBNR
Incurred Losses excluding I BN R
Paid plus Case Outstanding losses
Paid Losses
Paid Losses to fourth report; Incurred including IBNR from fourth report to
ultimate

Currently, rate level analyses utilizing all five of the data types are prepared for
internal review by NCCl, along with the results of the NCCI’s "Early Warning System"

NCCI Examination - Volume III - Section liB - Part 1 December 6, 1991 Page 13

MILLIMAN & ROBERTSON, INC.



PREMIUM AND LOSS
DEVELOPMENT FACTORS

which was developed to assist in choosing among the various methodologies. The
two main tests included in the Early Warning System are:

Change in the product of the first to fifth incurred (including IBNR) loss
development factors (based on two year averages). A change of more than five
percentage points is considered evidence of a possible change in reserve
adequacy, leading to consideration of methodologies other than incurred
losses.

Change in ratio of paid to incurred (including IBNR) losses at first report. If the
ratios for successive years differ by more than three percentage points, this is
taken as evidence of changing reserving patterns or payment patterns.

In addition to the early warning tests, NCCI may evaluate other diagnostic tests and
may also take into consideration information received from company managements,
particularly claim departments, as to changes in the claim process which may be
affecting development patterns.

B. Independent Bureau Methodologies

We have reviewed the filings of the following independent rating bureaus (selected as
a sample):

State
California
Massachusetts
Minnesota (pure premium filing)
New York

Effective Dates
111190; 111191
1/1/90; 1/1/91
1/1/90; 1/1/91
7/1/89; 7/1/90

The following is a summary of the premium and loss development methodologies
used by these bureaus:
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California ultimate loss ratio projections are based on accident year loss data (together
with calendar year earned premium data) only. Indemnity and medical losses are
developed separately using incurred losses excluding IBNR. (As with NCCI data,
these losses may include companies’ estimates of bulk reserves for case reserve
development.)

Massachusetts ultimate loss ratio projections are based on averages of policy year and
accident year data. While several alternatives are provided in the filing, the indicated
change in rate level is based on paid plus case loss development for medical and
indemnity losses combined. This represents a change from previous filings, for which
the indications were based on incurred losses including IBNR.

Minnesota ultimate loss ratio projections are based on averages of policy year and
accident year data. While several alternatives are provided in the filing, the ultimate
loss projection is based on incurred losses excluding IBNR (with medical and
indemnity evaluated separately).

New York ultimate loss ratio projections are based on averages of policy year and
calendar year data. The indicated change in rate level in the most recent filing
(effective 7/1/90) is based on development of paid plus case for medical and
indemnity losses combined. This represents a change from previous filings, in which
the indications were based on incurred losses including IBNR.

2. Premium and Loss Development Factors

California "standard" loss development factor selection is the average of the three most
recent years. Where the three years show evidence of a trend in the factors, a
trending method (double exponential smoothing) is used to project the next factor,
which is given consideration in the final selection. Loss development data is compiled
and projected separately for the state fund and for the private carriers. Premium
development is not considered because calendar year earned premiums are used.

Massachusetts premium and loss development factors are based on the most recent
two year average. In the most recent filing (effective 1/1/91) loss development data is
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compiled (and projected) separately for the ten largest carriers (individually), and for
the rest of the industry.

Minnesota premium and loss development factors are chosen from among several
diagnostic averages, including the following: average of all (five) factors; average of
the two most recent factors; and average of (three) factors excluding the highest and
lowest.

New York premium and loss development factors are based on the most recent two
year averages.

3. Tail Factor

California accident year loss development is available to 234 months (19.5 years).
The tail factor (234 months to ultimate) is based on the ratio of incurred including
IBNR to incurred excluding IBNR.

Massachusetts policy year and accident year loss development is available to tenth
report. The tail (tenth report to ultimate) is based on the ratio of incurred including
IBNR to incurred excluding IBNR.

Minnesota pure premiums reflect development only to eighth report. Beyond that,
carriers are required to apply their own development tail. The Minnesota filing
provides several alternative tail factor calculations for carriers to consider. Each of
these alternatives is a variation of the approach used by NCCI and discussed above.

New York policy year development is available to seventh report. Beyond that, the
tail factor is derived using the NCCI methodology described above, but without the
adjustment for growth in the denominator.

4. General Observations

In general, these four independent bureaus tend to be moving away from the use of
incurred loss including IBNR.
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Three of the four bureaus rely solely on the last two or three development factors.
The fourth bureau (Minnesota) evaluates the factors over a longer time period.
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DATA UNDERLYING OUR ANALYSIS

The following states were chosen for our analysis, to represent a mixture of states of
various size, geography and workers compensation laws:

Connecticut
Florida
Illinois
Louisiana
Maine
Michigan
Nebraska
North Carolina
Oregon
Utah
Wisconsin

The following policy year data was obtained from NCCI:

Standard Earned Premiums (at NCCI Designated Reporting Level)
Paid Medical Losses
Paid Indemnity Losses
Outstanding (excluding IBNR) Medical Losses
Outstanding (excluding IBNR) Indemnity Losses
Bulk Medical Losses
Bulk Indemnity Losses
Incurred (including IBNR) Medical Losses
Incurred (including IBNR)Indemnity Losses
Reported Indemnity Claim Counts

Matching company data was provided for each development period for policy years
1973 through 1987.

In addition to the eleven states identified above, similar data was obtained for each of
the three NCCI regions (North, South, West). We also received the premium and loss
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development sections from each of the most recent three rate filings for the states
above.

We obtained a copy of the "Early Warning System’ exhibits prepared by NCCI with
each rate review.

We received copies of internal NCCI correspondence relative to modifications to the
tail factor procedure to reflect the additional development data as it becomes
available.

We chose to perform our analysis using policy year data only. For the issues we are
studying, conclusions based on policy year data are equally applicable to accident
year data.

Page 20 December 6, 1991 NCCI Examination - Volume III - Section liB - Part 1

MILLIMAN & ROBERTSON, INC.



PREMIUM AND LOSS
DEVELOPMENT FACTORS

Vo OBJECTIVE la -- EVALUATION OF THE NCCI’S PREMIUM AND
LOSS DEVELOPMENT TECHNIQUES

A. Number of Years Entering the Development Triangle

The purpose of this section of our analysis was to evaluate alternatives to the two year
arithmetic average which is the norm for the development factors used by NCCI in its
projections of ultimate losses and premiums. We evaluated the following alternatives:

Three Year Average
Four Year Average
Two Year Weighted Average
Three Year Weighted Average
Four Year Weighted Average

The weights utilized in the weighted averages were exponential weights based on a
weighting factor of 0.9, as follows:

Most recent factor
Next most recent factor
Next most recent factor (if used)
Next most recent factor (if used)

1.000
0.900
0.810
0.729

We designed a test which compares, for each of the alternative averages, the
projected factor to the actual factor. This was done for each of five successive
development years - December 31, 1984 through December 31, 1989. For example,
as a test of the first to second development factor, the factors from policy years 1981-
1983 were used to project the factor for 1984, the factors for 1982-1984 were used to
project the factor for 1985, and so on.

For each alternative, and for each development interval, we calculated the square of
the difference between the projected development factor based on the development
technique and the actual development factor.

The best performing alternative at each development interval was then defined as the
one for which the sum of the squared differences was the lowest.
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(Note: This test evaluates the ability to predict the next calendar year’s loss
development, rather than the latest policy year’s loss development. For purposes of
comparing the accuracy of the alternative weighting methods, we consider it
preferable to test against the next calendar year’s loss development, because this
allows use of the latest available development factors. However, later in this study,
our comparison of predictive accuracy of alternative data types (paid vs. paid plus
outstanding vs. incurred) will test the ability to predict a policy year’s loss
development).

Exhibits I through 7 summarize the results. (More detailed summaries for each state
are provided in the technical appendix.) Two summaries are provided for each
exhibit. The top half of each exhibit identifies the method producing the lowest
average deviation, summed across all development intervals, i.e., the average
deviation for the first report to second report factors ~ the average deviation for the
second report to third report factors, and so on. The bottom half of each exhibit
identifies the method that produces the lowest average deviation for the greatest
number of development intervals.

For premium development, no single averaging method was consistently more
successful than the others. There is some evidence that longer term averages will
perform better than the standard two year average utilized by NCCI. Based on the
tests, we recommend that NCCl compile at least four years of premium development
factors, and that a three year average be used as the standard procedure from which
deviations can be made where appropriate.

For losses, the frequent success of the two year exponential average can be explained
by the fact that, for many states, the development factors at a given age exhibit a
trend. In particular, loss development factors have generally been increasing over the
time period studied. The two year exponential average is weighted more heavily
toward recent experience than the other alternatives we evaluated.

The increase in loss development factors at the early maturities appears to be
occurring without a corresponding decrease at the later maturities. In general, the
upward trend for paid losses appears to continue through the latest development year
included in the study, while the trends for paid plus outstanding and for incurred
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(including IBNR) losses appear to have ceased, at least temporarily, in about calendar
year 1988 or 1989.

We chose not to include trended development factors in our tests (that is,
development factors resulting from the assumption of a continuation of a "down the
column’ trend). While an appropriately chosen trending method would have
performed better than the other averages in predicting the development factors in
many instances, a trending method will generally be the least accurate in a situation
where a reversal of the trend occurs. For example, the following is a summary of the
paid indemnity loss development factors for Louisiana, from first report to second
report:

Policy Development
Year Factor

1979 1.622
1980 1.704
1981 1.748
1982 1.691
1983 1.767
1984 1.758
1985 1.797
1986 1.850
1987 1.736

Clearly, an upward trend exists in the factors through policy year 1986.

With the benefit of hindsight, we can see that a development factor approach which
assumed a continuation of the trend in the development factors would have more
accurately predicted the factors for policy years 1985 and 1986 than would any
average of the prior years development factors.

Conversely, again with hindsight, we can observe that a development factor approach
which assumed a continuation of the trend would have overstated the factor for policy
year 1987.
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The point of the above is to illustrate that no one approach for analyzing development
factors is most appropriate in all circumstances.

As noted above, for most states the upward trend in paid development factors
appears to continue through the latest development year included in the study
(Calendar Year 1989). We believe that it is unlikely that a reversal of the trends will
occur in all states at any point in time. However, we believe that it is equally unlikely
that the trends will continue indefinitely in all states. An investigation into the causes
of the trend, and the likelihood that it will continue, can assist in the development
factor selection process for a given state.

The tests for each state suggests that, for those states and development intervals for
which there is no apparent trend in development factors (trends appear to be more
prevalent at the early development intervals), no one average consistently outperforms
the others. However, there is some evidence that the longer term averages (three and
four year) perform better when there is no apparent trend.

We conclude, from the above tests, that in the absence of a trend in development
factors, an average of three or four years (rather than two) may produce a small
improvement in accuracy. However, where a trend is present, we do not believe that
it is appropriate to assume that the trend will continue, without an investigation of the
underlying cause of the trend. If the results of the investigation give a reason to
expect a continuation of the trend, then a trended development method may b.e
appropriate. It will be important, however, to also consider how the trend in
development factors at a given maturity will affect factors at other maturities.

Where a trend has existed in the past development factors, and where it is not clear
whether the trend is more likely to continue or to reverse in the future, the most
appropriate development factor may be the most recent factor, rather than an average
of several recent factors.

In conclusion, no one approach for analyzing development patterns will be most
appropriate in all circumstances. Informed judgment, based on knowledge of workers
compensation environment for a given state, is required in the development analysis.
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B. Use of Multiple State Data

The development factors selected by NCCI for a given state are based solely on the
loss development data from that state. We have designed a test to evaluate whether
the use of multiple state data would improve the development factor selections for the
smaller states.

The premise underlying the concept of using multiple state data is that the factors for
a given state exhibit too much variability to allow full reliance upon them as a basis for
estimating future development. This would be more likely to occur for small (low
volume) states than for the larger states. Thus, if the premise is correct, we would
expect that the smaller states would exhibit more variability in the development
factors than would the larger states.

To test for this, we have calculated the variances of the loss development factors for
each of the eleven states, as well as for the regional data. If the above premise is true,
we would expect the variances to decrease as the size of the state increases. A
comparison of the variances for each of the six loss types (paid medical, paid
indemnity, paid plus outstanding medical, paid plus outstanding indemnity, incurred
medical, incurred indemnity) is attached as Exhibits 8 through 13. On the exhibits,
states are arranged in increasing order based on policy year 1987 earned premium.
At the early maturities, there does not appear to be any clear relationship between
size (premium volume) and variance of development factors. At the later maturities,
the regional variances are lower than the state variances. However, there are a
number of anomalies in the variances of the state data (i.e., large states with relatively
high variances and small states with relatively low variances) which indicate that
elements other than volume have significant impact on development stability. In
addition, there are a number of instances where the average loss development factors
for one state are consistently higher than the corresponding regional average, while
those for another state in the region are consistently lower than the regional average.
Thus, grouping states to increase the volume of data would not appear to improve the
development factor estimation process.
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C. Selection of Tail Factor

As discussed above, the NCCI tail factor is based on the following ratio:

Calendar Year Incurred Loss Development
for all maturities beyond eighth report
Average of most recent three years’

incurred losses at eighth report

Our first observation is that the adjustment which was made to the tail calculation,
whereby the denominator was adjusted for growth, was a valid measure to counteract
the bias in the previous procedure. The prior approach was to use the ratio of:

Calendar Year Incurred Loss Development
for all maturities beyond eighth report

Most recent year at eighth report

Exhibit 14 attached provides a hypothetical example which demonstrates that, in a
period of growth, the prior approach will understate the true tail. From the example,
the following are the key values:

"True’ Tail 1.163
Unadjusted Tail 1.1 47
Adjusted Tail 1.161

A second observation is that, despite the improvement in the process, there still exists
a fair amount of volatility in the eighth to ultimate factors from one year to the next. A
two year average of tail factors, calculated from successive calendar years, is used to
reduce variability from one rate filing to the next. This is illustrated below with tail
factors from Connecticut rate filings.
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Indemnity Eighth to Ultimate
Tail Factor #1 Tail Factor #2 Average

10/01/87 1 .I 32 1 .I 87 1 .I 60
01/01/89 1.158 1 .I 27 1.143
01/01/90 I .I 25 I .I 60 I .I 43

As the data becomes available for development beyond eighth report, the tail will be
one year shorter, with each evaluation, up to the point when development is available
to fifteenth report. Thus, the magnitude of the tail will diminish as this data becomes
available. To illustrate, as discussed earlier, the California data provides accident year
development factors to 234 months. Based on the California filing effective January I,
1991, the following is a comparison of the (incurred excluding IBNR) tail factors from
102 months (which is approximately equivalent to a policy year at eighth report), 186
months (which is approximately equivalent to a policy year at fifteenth report) and
234 months (which is approximately equivalent to a policy year at nineteenth report):

Accident Year
Maturity

California Tail Factors
Medical Indemnity

102 1.1233 1.0445
186 1.0692 1.0296
234 1.0350 1.01 74

The NCCI plan for integrating the additional loss development data, with
corresponding adjustments to the tail, as this data becomes available, was discussed in
Section III-A 3. The plan requires that two data points (loss development factor or tail
factor) be available before a specific methodology is used. We believe that this
constraint is appropriate. While other methods exist for deriving a tail, such as curve
fitting or modeling methods, we do not believe that these generally provide more
accurate estimates of the tail than the NCCI’s current procedure. Curve fitting, for
example, requires an assumption regarding the underlying "shape" of the development
curve. Families of plausible curves, with equally good measures of fit to the loss
development data to eighth report, can produce significantly different tail factors.

NCCl Examination - Volume III - Section liB - Part I December 6, 1991 Page 27

MILLIMAN & ROBERTSON, INC.



PREMIUM AND LOSS
DEVELOPMENT FACTORS

We agree with the NCCI’s plan, which will result in data for one additional loss
development interval, each year (with the tail factor therefore reflecting one less
development interval), until December 31, 1996 when the tail will reflect
development from fifteenth report to ultimate. We recommend that, in the interim,
NCCI collect loss development data on a sampling basis, from carriers having
development data by policy year (and accident year) for maturities beyond those
required in the calls. Analysis of this data may allow acceleration of the schedule for
expanded loss development.

We also recommend that NCCI utilize tail factors based on paid losses and paid plus
outstanding losses. For reasons to be discussed in more detail in a later section, we
believe the incurred including IBNR is a less reliable predictor of ultimate incurred
losses than paid losses or paid plus outstanding losses.

In conclusion, we believe that the approach used by NCCI makes best use of
available data in deriving the tail. We agree with the plan to extend the development
history to fifteenth report, as the data becomes available. We recommend that tail
calculations, based on paid losses and on paid plus outstanding losses, be used as
alternatives to the tail based on incurred losses. We also recommend that additional
tail data be collected, on a sampling basis, to possibly allow acceleration of the tail
modification schedule.

D. Performance Tests of Loss Development Methods

As discussed earlier, several methodologies (i.e., loss types) are considered by NCCI in
projecting ultimate loss ratios. In a later section, we will discuss the NCCI’s procedure
for choosing the methodology to be used in the rate filing. We will also discuss other
diagnostic tests which may assist in this selection process.

First, however, we will evaluate the historical performance of the three main
methodologies:
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Paid Losses
Incurred Losses excluding IBNR (referred to herein as Paid plus Outstanding

Losses)
Incurred Losses including IBNR (referred to herein as Incurred Losses)

A fourth methodology, Paid plus Case Outstanding Losses, is also considered by
NCCI. However, case reserves have only been reported separately (from bulk
reserves) since December 31, 1986. This is not a sufficient history to incorporate this
method in our evaluation.

The purpose of the tests, which will be described below, is to compare the three
methods with respect to:

¯ variability in the estimates of ultimate incurred losses;

accuracy in the estimates of ultimate incurred losses from the early policy year
maturities.

The premise underlying the use of both of these measures in evaluating the methods is
that, while predictive accuracy is the most important feature of the methodology, if
two (or three) methods are approximately equal in their predictive ability, then the
methods exhibiting the least variability will be preferred because of the greater
potential to detect and adjust for any bias.

1. Tests of Variability

Our first test of performance compares the variability in the estimates produced by
each of the three data types as a policy year matures. The estimates are based on the
NCCI’s current projection methodology (that is, using a two year average
development factor) and are developed to eighth report.

This test measures the variability in two ways. The first is the percentage variation in
the projected value at eighth report based on data at successive development points.
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That is, if the available projections are from:

Fourth Report P4
Fifth Report P5
Sixth Report P6
Seventh Report P7
Eighth Report P8

The first measure of variability is:

I P~-iI+IP~ -I I + I ~-11+I
P4              P5              P6              P7

Exhibits 15 and 16 summarize the average variations in the projections for each state
and policy year.

The second measure of variability is the percentage variation between the estimates
from each valuation relative to the most recent available estimate:

I~ -11+I ~-11+I P~-i I+I P~-11
P8             P8             P8              P8

Exhibits 17 and 18 summarize the average variations measured in this way.

On the exhibits (15 through 18) we have identified the method with the least
variability (as defined above) for each state and policy year. For each test, we have
seventy-seven measures of variability (eleven states and seven policy years). The
following is a summary of the number of times each method produced the least
variability:
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Projection Based on
Paid Plus

Exhibit Loss Deviation Paid Outstanding Incurred
Number ~ From Losses Losses Losses

15 Indemnity Prior Projection 46 23 8
16 Medical Prior Projection 75 1 1
17 Indemnity Latest Projection 47 22 8
18 Medical Latest Projection 62 6 9

The results clearly indicate that for a majority of states tested the paid loss
development projection exhibits less variability, to eighth report, than the incurred
and the paid plus outstanding development projections.

The tests above measure variability within each of the projection methods only. They
do not reflect variability resulting from the conversion to an incurred basis. That is, if
all else were equal, we would expect more variability in development from paid
losses at eighth report than we would in incurred losses at eighth report. We have
reflected this component of the variability by converting the projections from each of
the first two methods (paid; paid plus outstanding) to an incurred basis. This
conversion uses the most recent two year average of:

Paid Losses
Incurred Losses

or

Paid Plus Outstanding Losses
Incurred Losses

This is the approach used by NCCI in converting to an incurred basis, before applying
the tail factor.

Exhibits 19-22 display the results of these projections. The interpretation of these
exhibits is the same as that for Exhibits 15-18. The following table is a summary.
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Exhibit Loss Deviation Paid
Number ~ From Losses

Projection Based on
Paid Plus

Outstanding Incurred
Losses     Losses

19 Indemnity Prior Projection 37 31 9
20 Medical Prior Projection 41 25 11
21 Indemnity Latest Projection 29 26 22
22 Medical Latest Projection 31 28 18

These tests indicate that, even after making an adjustment to an incurred basis, the
paid development method exhibits the least variability in the projection of incurred at
eighth report in more states than either of the other two methods. Paid plus
outstanding is the next least variable.

These results are opposite to those one might expect. That is, if the IBNR (and bulk
reserve) estimates were to reflect companies’ actuarial estimates of these values for
each state, one would expect the least variability in the incurred projection, followed
by the paid plus outstanding, and the most variability in the paid projection. In fact,
however, the opposite is the case.

It is our understanding that the IBNR and bulk reserves which are reported on many
companies’ responses to the calls for aggregate data by state do not reflect detailed
actuarial analyses of the required values for the individual states. Rather, the values
often result from an allocation method applied to the results of a countrywide
analysis. The estimates of total IBNR are also subject to variations in adequacy from
year to year. Consequently, a change in the value of incurred losses from one
valuation to the next may not be a reflection of changing IBNR (or bulk) requirements
for that state, but rather a reflection either of changes in the company’s countrywide
estimate of IBNR for workers compensation or of changes in the allocation formulae.

This would appear to explain the results of the above tests, and suggests that the
incurred method is influenced by imprecise estimates of IBNR, thereby producing
more variability in the estimates from one evaluation to the next.
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Another observation can be made from the above tests. After converting to an
incurred basis, the paid plus outstanding method produces the least variability almost
as often as the paid method. Paid plus outstanding is affected by variability in the
bulk reserve in the same way as the incurred projection is affected by variability in the
IBNR reserve. However, not all companies calculate a bulk reserve, (some include it
with IBNR). The impact of bulk reserves on the paid plus outstanding method should
be less than the impact of bulk and IBNR reserves on the incurred methods.

The above tests suggest that the paid and paid plus outstanding methods are the most
stable. If paid plus case data were available for the development history reflected in
the tests, we would expect it to demonstrate variability less than or equal to the
variability of the paid plus outstanding method. (While not shown on the exhibits, the
paid plus case development factors, in the three years for which they are available,
exhibit about the same degree of variability as the paid plus outstanding factor for
these same years.)

2. Tests of Predictive Ability

The focus of the previous test was the variability across all development intervals.
Given that the NCCI’s current methodology is based on a projection of the most
recent (policy and accident) year at first report, we need to also focus on the relative
predictive ability of the three methods using data as of first report.

To accomplish this, Exhibits 23 through 28 display the projections, converted to
incurred at eighth report, from each of the first three reports for policy years 1981
through 1984. The exhibits also display the projection from the most recent report for
each of the four policy years. We received data through December 31, 1989. Thus
the most recent reports are:

Policy Year 1981
Policy Year 1982
Policy Year 1983
Policy Year 1984

Eighth Report
Seventh Report
Sixth Report
Fifth Report
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On the bottom of each exhibit, we have shown the following values:

Average deviation
Average absolute deviation
Average of the variances of state deviations

Positive values on the exhibits indicate projections that are lower than the latest
estimate. The following is a summan/:

Average Percentage Deviation From
1st Report 2nd Report 3rd Report

Indemnity
Paid 10.61% 8.23% 5.63%
Paid Plus Outstanding 10.52 7.27 3.87
Incurred 11.68 8.19 4.31

Medical
Paid 4.24 2.50 1.62
Paid Plus Outstanding 3.79 1.30 0.20
Incurred 3.56 1.44 (0.15)

Average Percentage Absolute Deviation From
1st Report 2nd Report 3rd Report

Indemnity
Paid 11.74% 9.70% 7.34%
Paid Plus Outstanding 11.46 8.50 5.55
Incurred 12.35 8.76 5.22

Medical
Paid 6.39 4.94 4.43
Paid Plus Outstanding 5.63 6.01 4.18
Incurred 8.24 6.34 4.12
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From the above and the Exhibits 23 through 28, we observe:

a.    There is no appreciable difference in the predictive accuracy from first
report among the three methods.

b.    The predictive accuracy for all methods improved at second and third
reports. The improvements in accuracy from first to second and third reports
suggest the possibility of using the later reports in projecting loss ratios in rate
filings. This will be discussed in a later section.

c. The results vary considerably from state to state.

As a final note, none of the methods described above was as successful in predicting
ultimate losses from the early maturities as we would have liked. Each demonstrated
a tendency for the projections to understate the ultimate losses for policy years 1981
through 1984. We do not consider the observed understatement to indicate a
chronic fault of the projection methods. As noted in the loss development factor
section of this chapter, loss development factors have exhibited an upward trend over
this time period. Had a continuation of the trend been anticipated at the time, and
had development factors been chosen in accordance with this expectation, it is
possible that each of the methods would have demonstrated more accurate results.
The trends in the development factors are less pronounced for the incurred losses
than for paid and paid plus outstanding. However, as we discussed earlier, estimates
based on incurred losses will be subject to variability due to the adequacy of the
carriers’ estimates of IBNR. With the benefit of hindsight, the insurance industry’s
reserves for workers compensation during this period of time have proven to have
been inadequate. This is a contributing cause to the understatement of the ultimate
losses from the projections based on incurred losses.

Had the tests been performed for a different time period, it is possible that the results
would differ. Nevertheless, the exhibits above indicate no appreciable difference in
the accuracy of the three methods for the four policy years studied.
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3. Conclusions

The tests above have suggested that all three methods have demonstrated a tendency
to understate the ultimate losses, based on projections from early maturities for the
years studied. This bias is not appreciably different for any of the three methods.

The tests above have also suggested that, in most of the states studied, the paid and
paid plus outstanding methods exhibit less variability in the projections than does the
incurred method.

While the evidence is not conclusive, we believe that the tests support a Uprimary"
methodology which gives precedence to the paid and paid plus outstanding methods.
The incurred method is subject to external factors which increase the variability of the
projections. These include changes in the adequacy of companies’ estimates of IBNR,
inaccuracies in the allocation of IBNR to individual states, and similarly, inaccuracies
in the allocation of IBNR to policy years.

These ’external~ influences and the observed variability in the incurred method lead
us to believe that the paid and paid plus outstanding (and eventually paid plus case)
methods are more susceptible to identification and correction of any projection biases
than is the incurred method. These corrections, which may be either by adjustments
to the data or elimination of the method, can follow from the evaluation of diagnostic
tests and statistics discussed in a later section, and from an evaluation of the
underlying causes of patterns in the development factors.

We recommend that an average of the ultimate losses resulting from the paid loss
development and paid plus outstanding loss development projections be used as the
primary basis for the rate indications. Deviations from this primary approach (such as
using solely the paid method, the paid plus outstanding method, or the incurred
method) should be made when appropriate, based on diagnostic tests and
consideration of the underlying forces influencing the development patterns. The
supporting information provided with the NCCI rate filing should explain the rationale
for deviations from the primary methodology and include documentation.

As noted previously, NCCI has not been collecting "true" case outstanding losses for a
long enough time to draw any conclusions about the paid plus case projection
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method. We believe that case reserves should be less subject to distortions (due to
allocation) than are bulk and IBNR reserves. Some very simple tests of the
development factors suggest that the paid plus case development has similar
variability to the paid plus outstanding. We consider it likely that further testing by
NCCI, as additional data becomes available, will show that paid plus case losses
should replace paid plus outstanding losses.

Finally, we emphasize the need for additional diagnostics to allow evaluation of the
reliability of various methodologies for a specific situation. This will be discussed in a
later section.

E. Number of Years Used in the Projection

The current ratemaking methodology uses the most recent policy year and accident
year, at first report, in projecting ultimate loss ratios, for the rate level indication.

The tests described earlier demonstrated the tendency for the projection from first
report to understate the ultimate losses for policy years 1981 through 1984. This was
due, in part, to the trend in development factors discussed earlier. That is, if
development factors are increasing, with no corresponding reduction in the tail, the
use of past factors will understate the future development. (As discussed earlier, we
do not consider the observed understatement to indicate a chronic fault of the
projection methods).

The tests indicated that the tendency to understate the ultimate losses existed in
projections from second and third reports as well but that the magnitude of the
differences was reduced. This suggests to us that the ratemaking methodology should
be revised to incorporate two or more policy years in the estimation of the loss ratio
for the year for which the rates will be in effect.

The incorporation of additional years would require increased reliance on the
trending procedure. That is, the objective of using more mature data is to improve the
accuracy and reduce the variability of the projected ultimate losses for prior policy
years. However, this will require the trending process to cover a longer time span,
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thereby potenUally increasing the variability resulting from this step of the ratemaking
process. Thus, there is a trade-off which only additional testing can evaluate.

While our tests focused on policy year data, it is reasonable to expect similar results
with accident year data. In fact, we would expect more variability in the accident
year projections from first report, because accident year losses at first report are less
mature than policy year losses at first report. Thus, the analysis of the number of years
used in the loss ratio projections should encompass the accident year indications as
well.

We recommend that future NCCI filings develop projections of ultimate, trended loss
ratios based on the latest two or three policy years or the latest two or three policy
and accident years. Judgment will need to be exercised in selecting standard weights
(or a variable weighting system), although tests of predictive accuracy may be helpful
in making this judgment.

F. Impact of Premium Development on Calendar Year Premiums

Standard Earned Premium for workers compensation is a function of, among other
things, the insured’s payroll during the coverage period. Payrolls are initially
estimated at policy inception, with the final payroll (and premium) determined by
audit after policy expiration. As a result, policy year earned premium will change after
the policy year expires. The policy year premium development factors reflect this
phenomenon. For most states, policy year premium development factors from the
expiration of a policy year (First Report) are in the range of 1.03 to 1.06, however,
factors in excess of this are not uncommon.

The accident year rate indication derived by NCCI is based on calendar year earned
premiums. Calendar year premiums are adjusted to current rate levels using
methodology described in another part of the M&R study. The current methodology
has two shortcomings in the use of calendar year premiums as a basis for measuring
the accident year exposure. First, the calendar year premiums include audit
premiums from policy years prior to the previous policy year. The adjustments do not
reflect the rate levels underlying these premiums, nor the growth in volume of
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business (in most states) between the exposure periods related to the audits and the
accident year of interest.

We can illustrate this with the adjustment calculation from the Florida rate filing
effective 1/1/90. The following calculation, adjusting the calendar year 1988
premium, is reproduced from that filing:

(1) (2) (3) (4) (5)
Rate Premium Adj. Factor
Change Level Cumulative Product Pres. Index/
Date Change Index Weig.b.~. (2)x(3) Sum Col. (4)

1/1/87 Base 1.000 .390 .390
1/I/88 1 .I 37 1 .I 37 .610 .694
I/1/89 1.288 1.464 1.084

1.351

Column (3) represents the percentage of the calendar year premium that is assumed
to be contributed from policies written at the rate level that took effect on the date in
the left hand column. Thus, the calculation assumes 39% of the calendar year 1988
earned premium is from policy year 1987, and 61% is from policy year 1988.

As discussed above, a portion of calendar year 1988 premium is from audit
adjustments for policy year 1986. Florida premium development data indicates that
about 5% of policy year premium is booked as earned after the policy year expires.
This premium would be at 1986 rate levels, which were lower than the 1987-1989
levels. This premium is not adjusted to the appropriate rate level in the current
calculation.

In addition, the actual audit adjustments from policy year 1986 are, in effect, used as
estimates of the audit adjustments relating to exposure during 1988, with no reflection
in changes in volume of exposure.

The second shortcoming exists in the fact that the weights applied to the respective
policy years do not reflect differences between the underlying exposure volumes of
the two policy years. The different weights above (.390; .610) are a reflection of
policy year contributions solely due to the distribution of premiums written by month
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within the policy year. They do not reflect any difference which may have existed
between the level of exposures written in the two policy years.

An alternative approach, which resolves both of the shortcomings, follows:

1. Develop Policy Year 1987 premium to ultimate;

2.    Determine the component of Policy Year 1987 premium that relates to
accident year 1988 exposure. This could be done by using the distribution of
premium writings, by month, which is used in the current methodology;

3. Adjust this premium component to the current rate level;

4. Do the same for Policy Year 1988; and

5. Add the two components.

In the above approach, audit premiums are reflected by the development to ultimate.
Growth is reflected in the separate projections of the two policy years.

The approach described above would provide a more theoretically correct matching
of losses and exposures. We have constructed a hypothetical example to measure the
impact of the recommended approach. The example considered several assumptions
regarding annual rate changes, annual payroll growth rates and policy year premium
earning patterns. The following is a summary of the results:
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Annual Annual Premium Ratio of
Rate Payroll Earning Theoretical Value

Increase Growth Pattern (1) to NCCl Value (2)

S.0% S.0% 60/40/0/0 0.999
5.0 5.0 55/40/5/0 1.009
5.0 5.0 50/40/7/3 1.021

S.O 10.0 60/40/0/0 0.999
5.0 10.0 55/40/5/0 1.012
5.0 I 0.0 50/40/7/3 1.029

I 0.0 S.O 60/40/0/0 0.999
10.0 5.0 55/40/5/0 1.012
10.0 5.0 50/40/7/3 1.029

15.0 0.0 60/40/0/0 1.000
15.0 0.0 55/40/5/0 1.013
15.0 0.0 50/40/7/3 1.030

15.0 15.0 60/40/0/0 0.995
1 S.0 15.0 55/40/5/0 1.020
15.0 15.0 50/40/7/3 1.050

(1) Percent of Premium Booked as Earned by Calendar Year, i.e.
60/40 = 60% in first calendar year; 40% in second calendar year. The "true"
earning of the underlying policy year exposure is assumed to be 60/40, in all of
the examples.

(2) Value greater than one indicates that theoretical value exceeds NCCI
value. This implies an overstatement of the accident year loss ratio. Since the
calendar-accident year loss ratio receives 50% weight in the rate level
indication, the impact on the rate level will be one half of the impact on the
calendar-accident year loss ratio.

Clearly, the impact depends on a number of factors. For most states, the theoretically
correct calculation appears likely to reduce the indicated rate level by less than 1
percent.
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OBJECTIVE ~1 b -- EVALUATION OF NCCI’S PROCEDURES FOR
RECONCILING DIFFERENCES BETWEEN DEVELOPMENT
TECHNIQUES

A. Impact of Changes in Claim Processing and Reserving

The main assumptions underlying each of the development techniques are:

The paid loss development techniques assume that loss payment patterns
are relatively consistent through the underlying history.

The paid plus outstanding loss development techniques assume that case
(plus bulk if applicable) reserving practices are relatively consistent through
the underlying history.

The incurred loss development techniques assume that total (case plus bulk
plus IBNR) reserving practices are relatively consistent through the
underlying history.

When considering the above assumptions it is important to recognize that many of the
types of changes that may materially affect each of the techniques for an individual
carrier are less likely to affect the industry as a whole. For example, an individual
company may implement a new data processing system which records claims activity
(payments and reserves) more quickly. While this type of change will affect that
company’s paid and paid plus case development patterns, it is not likely to
significantly impact the aggregate industry development patterns. Thus, in considering
events that may cause violation of the underlying assumptions, one should focus
primarily on external factors, which affect the industry as a whole, rather than on
changes in individual companies’ claim processes. Additionally, changes in the
market share of insurers within a state can have an impact on development patterns
reflecting different claim practices.

Further, in considering how the various methods will be affected by these factors, we
need to consider whether the changes are gradual or sudden. For example, the
industry has seen, in some states, a long term tendency towards more litigation of
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workers compensation claims. This tendency may have manifested itself in a
lengthening of the payment pattern over time, such that any diagnostics based on year
over year changes in (for example) paid to incurred ratios may not discern any
changes. This type of change has less of a distorting effect on loss development
projections than sudden changes, for example a significant change in the benefit
structure or in the benefit delivery system. Nevertheless, it can introduce a bias in the
loss development projections.

The point of the above discussion is that while tests of the various development
methods can be meaningful in evaluating the resultingdoss projections, the analysis of
these tests represents only half of the process in deciding among the available
methods. Equally important is an understanding of the forces impacting the
development history. This should include an understanding of the impact of benefit
changes as well as changes taking place in the claim environment which can be
learned about through communication with companies.

B. Tests Performed by NCCl

As discussed earlier, NCCI has designed an "Early Warning System" which is intended
to assist NCCI in selecting among the loss development methodologies. The test
focuses primarily on two key values.

Two year average Incurred loss development factor from first report to
fifth report.

Paid to incurred ratio at first report.

If either of these values changes by more than a specified amount (+/- .05 for the
development factors, and +/- .03 for the paid/incurred ratio), it is taken as an
indication of possible changes in reserve adequacy.

The two tests have a practical advantage in that they are readily produced from
information which is currently available to NCCI. However, there are other diagnostic
tests which could be produced from currently available data, as well as tests which
require additional data. We will discuss these in a later section.
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NCCI, in its reviews of the experience, incorporates other tests of development and
reserve adequacy. The early warning system serves as the starting point for their
analysis of the experience. However, there is no systematic NCCI approach beyond
the early warning system.

We understand that the two specific early warning tests were established with the
premise that the ’standard methodology’ would be based on incurred losses. The
tests were designed to identify situations where the incurred methodology might be
influenced by changes in adequacy of IBNR, and other methodologies might be more
reliable.

Our conclusion in a previous section was that the incurred method should be
replaced as the primary methodology by the average of the ultimate losses from the
paid plus outstanding method and the ultimate losses from the paid method. The two
early warning tests could be replaced with corresponding tests utilizing these loss
measures, i.e.

Paid loss development factor from first report to fifth report.
Paid plus outstanding loss development factor from first report to fifth
report.
Paid to paid plus outstanding ratio at first report.

Other tests, to be discussed later, will supplement these tests in providing diagnostic
tools to assess the validity of the various methodologies. The value of additional tests
can be illustrated with an example.

C. Illustrative Example

We will illustrate the value of additional diagnostics using the current NCCI tests.

The illustration is based on medical losses for the state of Wisconsin. The case that
will be isolated is the projection of policy year 1984 losses from first report. From
Exhibits 26 through 28, a history of projections from first report, restated to a common
(incurred) level, is:
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Policy Policy Policy Policy
Method                 Year: 1981 Year: 1982 Year: 1983 Year: 1984

Paid 72,747,106 74,856,485 84,006,593 96,117,248
Paid Plus Outstanding    67,394,747 71,524,618 81,918,983 101,942,981
Incurred 68,855,845 71,287,196 81,897,172 103,475,484

For the 1984 policy year, the relative magnitude of the paid projection has reversed
relative to prior years. This reversal requires a judgment of whether the paid
projection has decreased relative to final ultimate losses, or the paid + outstanding
and the incurred projections have increased relative to final ultimate losses.

One early warning test used by NCCI is an analysis of paid to incurred ratios. From
these ratios, shown on Exhibit 29, we see that NCCI’s early warning test for these
ratios is positive for 1984, having changed at least 3.0 percentage points from the
preceding year’s ratio:

Paid/Incurred Change in
Policy Ratio at Ratio at
Year First Report First Report

1981 67.4% xxx
1982 65.7% -1.7%
1983 64.2% -1.5%
1984 61.2% -3.0%

Further, the other early warning test, which is based on incurred development factors
out to fifth report, indicates an increasing tendency for the incurred loss development
factors in recent years:
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Two-Year
Average Change in

Development Development
Factor Factor
First to First to
Fifth Fifth

1981 0.969 xxx
1982 0.932 -3.7%
1983 0.928 -0.4%
1984 0.967 3.9%

Although this test does not exceed the NCCI’s warning value of a 5.0 percentage
point change, the increase in the development factor to be applied to 1984, taken
with the change in 1984’s paid/incurred ratio signals that the incurred projection may
be expected to be overstated.

As it turns out, the paid projection for 1984 actually was on the low side:

Method

Projections Projections
for 1984 at for 1984 at
Ist Report 5th Report
(From 1985 (From 1989
Evaluation) Evaluation)

Paid
Paid Plus Outstanding
Incurred

96,117,248
101,942,981
103,475,484

103,189,583
101,91 8,112
102,669,065

Additional diagnostic tests may have suggested this in 1985.
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D. Diagnostics

1. Diagnostic Tests

Each of the development techniques has, inherent in its use, underlying assumptions
regarding the claim process.

The paid loss development technique assumes that loss payment patterns are
relatively consistent through the underlying history.

The paid plus outstanding loss development technique assumes that case (plus
bulk if applicable) reserving practices are relatively consistent through the
underlying history.

The incurred loss development technique assumes that total (case plus bulk
plus IBNR) reserving practices are relatively consistent through the underlying
history.

In the following paragraphs, we will discuss several diagnostics which can test these
assumptions. We will then identify those diagnostics which we believe will be most
useful for evaluating the various methodologies.

Each of the diagnostic tests is derived by calculating either a ratio or an average value,
for each element of a loss triangle. In all cases, (e.g., paid losses/paid plus case losses)
the values are derived by dividing each value in the numerator triangle by the
corresponding value in the denominator triangle. In some cases, (e.g., closed claim
counts/ultimate claim counts), the values in the denominator will be the same for all
evaluations of a given policy or accident year.

In each of the tests, we would be looking for two things:

First, and most important, would be a significant difference in the current
statistic (i.e., the value along the last diagonal) from that of the prior years. This
would suggest a recent event giving rise to a change in the statistic being
evaluated. An example of this would be the implementation of a significant
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change in workers compensation benefits in a state, and a corresponding
industrywide change in payment patterns or reserve requirements.

The second phenomenon we would be looking for would be a trend in the
statistics over time. This would suggest a longer term change in the payment
patterns or reserve levels.

Exhibits 30-32 summarize a variety of tests which could be constructed to evaluate
each of the three methodologies:

Paid Losses (Exhibit 30)
Paid plus Outstanding Losses (Exhibit 31)
Incurred Losses (Exhibit 32)

Paid plus case losses could easily be substituted for paid plus outstanding losses.

For each method, we have identified whether the data is currently available, and what
the diagnostic would be testing.

It should be noted that some tests are common to more than one of the methods. For
example, we identified the ratio of paid losses to paid plus outstanding losses as a test
for both paid loss development and paid plus outstanding loss development. This is
because a change in the ratio could be evidence of either a change in payment
patterns or a change in case reserve adequacy. Further analysis of other tests is
required before drawing conclusions.

As an example, one might find that the paid/paid plus outstanding ratio for the most
recent policy year (at first report) is notably lower than for prior years. One might also
find that the paid losses/earned premiums are reasonably stable relative to prior years,
but that outstanding reserves/earned premiums are noticeably higher than average.
This would suggest a change in case reserve adequacy. Alternatively, one might note
that a change in the benefit levels enacted last year resulted in a more liberal benefit
structure. The statistics might suggest that the industry is reacting to this change by
increasing case reserves. If, in this example, the benefit changes were estimated to
extend the payment of benefits beyond the historical levels, the conclusion might be
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that the paid development method will understate the ultimate value for the most
recent year.

The point of the above discussion is that the reserve and loss estimation process
cannot be reduced to a single mechanical methodology and a series of tests.
Informed judgment is required to interpret the tests, and the various techniques, and
to convert them to a reasonable estimate of ultimate losses.

2. Recommended Diagnostics

We do not believe that it is practical to develop all of the diagnostics referred to in the
previous section. However, we do recommend that additional diagnostics be
calculated by NCCI.

Our recommendations are based on our previous conclusions that the incurred
method should be replaced by the paid and paid plus outstanding methods as the
primary ratemaking methodology. Thus, the recommended diagnostic tests are those
which will assist in evaluating these two. The tests would be derived for both medical
and indemnity losses. In the tests, Uclaims" refer to the number of claims.

a. Tests with available data

Paid Losses/Paid plus Outstanding Losses
Paid Losses/Earned Premiums at Current Rate Level
Outstanding Losses/Earned Premiums at Current Rate Level
Paid Losses/Incurred Claims4

b.    Tests with data not currently available

We recommend the expansion of the annual calls to collect the number of
claims closed with indemnity payments. It will be necessary to clearly and
carefully define the closed claim count description in the financial calls, to

Incurred indemnity claims can be used in both the indemnity and medical
diagnostics.
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ensure that this item is consistently reported by companies. These would allow
the following diagnostic tests to be produced.

Paid Losses/Closed Claims
Closed Claims/Incurred Claims
Outstanding Reserves/Open Claims

3. Additional Discussion of Diagnostics

A common feature exhibited by almost all of the loss development data, both state
and regional, is the existence of an upward trend in the development factors,
particularly at the early ages of development (first to second, second to third, etc.).
That is, factors are increasing as we look down the column. As discussed above, this
trend is the chief reason for the frequent success of the two year exponential average
as the Nbest predictorn of development factors. However, in most cases, the average
development factors have understated the actual subsequent factors. Analysis is
required to determine the possible causes of the trend.

A trend in paid loss development factors could signal either a lengthening or a
shortening of payment patterns. The following example illustrates this.

Consider the following development history:

HYPOTHETICAL PAID LOSS DEVELOPMENT HISTORY

First Second Third
Yea_.__~r Report Report Re~

1975 1000 1500 1750
1976 1000 1500 1750
1977 1000 1500 1750
1978 1000 1500 1750
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Development Factors are:

First
to

Second

Second
to

Third

1.500 1.167

Now, assume that events occur to ’shi~’ payment of losses from first to second report,
and the shift is 10% per year.

SCENARIO #1: LENGTHENING DEVELOPMENT PATTERNS

Year

First Second Third
R e _ _ e_ e_ e_ e_ e_ e_ e_ e~Report Re~ort

1978 1000 1500 1750
1979 900 1500 1 750
1980 810 1500 1 750
1981 729 1500 1750
1982 656 1500 1750

Development factors are:

Year

First Second
to to

Second Third

1978 1.500 1.1 67
1979 1.667 1.167
1980 1.852 1.167
1981 2.058 1.167
1982 2.287 1.1 67

The upward trend in development factors from first to second report is due to
lengthening of payment patterns.
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Alternatively, assume that the shift is from third report to second report, again at 10%
per year.

SCENARIO #2: SHORTENING DEVELOPMENT PATTERNS

Year
First Second Third
Report Report Report

1978 1000 1500 1750
1979 1000 1525 1750
1980 1000 1548 1750
1981 1000 1568 1750
1982 1000 1586 1750

Development factors are:

Year

First Second
to to

Second Third

1978 1.500 1 .I 67
1979 1.525 I .I 48
1980 1.548 I .I 30
1981 1.568 1 .I 16
1982 1.586 I .I 03

The upward trend in development factors from first to second report in this case is
due to a shortening of the payment pattern, and is offset by a downward trend in
subsequent factors (which might not be as obvious if it occurred at later maturities).

In reality, such readily detectable causes of trend in development factors are unlikely
to exist in isolation. Thus, we must rely on other diagnostics, coupled with knowledge
of external forces which may be affecting the loss payment patterns, to appropriately
interpret the loss development patterns.
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Following an illustration presented in Section V l-C, we commented that additional
diagnostics can be useful in evaluating the results of the various projections.

In the illustration, we focused on the estimate of ultimate medical losses for policy
years 1981-1984. The projections from first report for policy year 1984 were:

Paid
Paid Plus Outstanding
Incurred

96,117,248
101,942,981
103,475,484

One of the diagnostic items suggested is the ratio of losses to earned premiums at
current rate levels. This ratio is presented below:

Ratio to Earned Premiums5

Policy Paid Outstanding IBNR
Year Losses6 Losses.6 Losses 6

1981 .153 .055 .019
1982 .164 .064 .021
1983 .180 .076 .025
1984 .I 81 .086 .028

The paid losses do not demonstrate the growth patterns (trends) which are evident in
previous years, and which are also evident in the outstanding and IBNR losses. This
suggests that something has occurred to slow down the upward trend in loss
payments. If this has occurred, one might expect the paid loss development
projection to understate the ultimate value. As the earlier illustration demonstrated,
this was the case.

Adding diagnostics to the ratemaking process will not necessarily simplify the process.
No one set of diagnostics will always provide clear answers in a time of changing
payment patterns or reserve adequacy. However, the diagnostics discussed and

5
6

Earned Premium at first report, adjusted to common rate level.
Losses are at first report.
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illustrated above can help one to get a better understanding of the forces affecting the
losses and, correspondingly, the rate indications.

E. Alternate Techniques

As discussed above, loss development methods are fundamental to many loss
projections. They are not, however, the only methods used in this area. The following
discussion will focus on two types of alternate estimation techniques utilized in
practice today. These are frequency/severity and stochastic modelling estimates.

1. Frequency/Severity Estimates

As discussed in the diagnostics section above, an understanding of loss development
"anomalies" can sometimes be obtained by reviewing claim count related statistics.
The frequency/severity methods take this a step further by developing separate
estimates of the two components of losses, namely frequency (number of claims per
exposure) and severity (average cost per claim).

The advantage of these methods is that changes in the underlying trends affecting
either of these two components are more readily discerned and adjusted for than in
the loss development approaches.

These approaches can be particularly relevant to workers compensation losses, where
benefit changes can have sudden and significant impact upon one or both of the
components. Where such benefit changes may have been estimated to have an
impact on the severity of claims the historical loss data can be adjusted accordingly.

Just as there are a variety of loss development methods, there also exist a number of
frequency/severity methods. Frequency and severity projections can be made from
closed claims, reported claims or open claims. As with the loss development
metl~ods, no one method is appropriate at all times.

NCCI currently collects only incurred indemnity claim counts and, until recently, the
definition was not clear. Consequently, a consistent history of incurred claim counts is
not yet available. In addition, we have concerns about the consistency of claim count
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data which would be reported by carriers. That is, different definitions of claim
counts among companies give rise to potential changes in the frequency and severity
measures which are solely due to changes in the underlying mix of companies
represented by the data rather than to trends in the frequencies and severities
themselves.

As a result, while the use of frequency/severity estimates can be valuable in evaluating
ultimate workers compensation losses, the data does not presently exist in a format
which can be immediately integrated into the ratemaking process for NCCI.

2. Stochastic Modelling

Stochastic modelling is an emerging area of loss estimation methods. Generally,
stochastic models are those projection techniques that specifically incorporate a
probabilistic or statistical structure.

Stochastic modelling starts with a general equation defining the claim process, and
incorporates specific features thought to represent the situation applicable to the loss
data being analyzed.

Stochastic modelling techniques generally fall into three broad categories:

regression models
adaptive models
collective risk theory

a.    Regression models use regression techniques to provide forecasts as
well as estimates of the statistical error in those forecasts and uncertainty
regarding the fitted parameters. A fairly simple example of this type of
approach would be to model the incremental payments for accident year i in
development period j {P(i,j)} by:

P~ = A(i) x D(j) x E(i,j)
Exp(i)
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Here, Exp(i) are exposures, A(i) parameters reflect the accident year influence
on payments (i.e., measure of expected pure premiums for accident year i),
D(j) parameters reflect the development year influence, and E(i,j) is an error
term.

If we view Exp(i) x A(i) as the ultimate losses in accident year i, and D(j) as the
expected percentage of ultimate losses paid in development interval j, the
above formula is conceptually similar to a paid loss development projection.

A transformation, by taking logarithms produces a linear formula:

In { P_~.~j)..} = In(A(i)) + In(D(j)) + In(E(i,j))
Exp(i)

which can be analyzed by using regression techniques.

Another example of a regression model is

P_~ = A x D (j) x E(i,j)
Exp(i)

In this case, the pure premium parameters (A(i)) become a single
parameter (A) meaning that losses per exposure are expected to be the same
for all years.

The formulas above are very general. In practice, they can be adapted to
specific situations, either through modification of the parameters or through
additional transformations of the data. For example, for workers
compensation, the relationship between successive ultimate accident year
losses will be affected not only by the relationship between exposures but also
by relative benefit levels for each of the two years. This can be reflected in the
data by adjusting all losses to a common benefit level. If there are trends in
the rate of losses per exposure, the losses can be trended to a common level.
Alternatively, the exposures can be adjusted or a trend parameter can be
introduced directly into the model.
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In addition, the formula can be adapted to situations where, for example,
claim closing patterns are changing, by defining the development period, in
terms of percent of ultimate claims closed (rather than the more conventional
definition which relates to the chronological maturity of the accident year.)

The use of regression techniques generally assumes that the error terms (E(i,j))
have a normal distribution with a mean of 0 (in our example above, this means
that the multiplicative error then has a Iognormal distribution). This may not
be a valid assumption. Sometimes, further transformation of the data will
create a situation with normally distributed error terms. If not, other
techniques can be used to evaluate the parameters of the formula.

b.    Adaptive models differ from regression models in that, rather than
having a fixed set of parameters applicable to all development years, adaptive
methods allow the parameters to change between years as a reflection of the
data for those years. For example, consider the two regression models above:

P_~ = A(i) x D(j) x E(i,j), and (I)
Exp (i)

~ = A x D(j) x E(i,j) (2)
Exp(i)

In model (1), pure premiums for each year i are fitted independently, whereas
in model (2) pure premiums are set equal for all years.

If the relationship between A(i) and A(i + 1) is merely trend, then a
transformation or a trend parameter, as discussed above, will allow model (2)
to be used. If however, other elements come into play which cannot be easily
filtered out of the general data, adaptive models allow the A(i) parameters to
be related but to change over time, giving some weight to the actual data for
each year. For example, one might define the following relationship:

A(i+l) = w(i)x A(i) + (1-w(i))x A* (i+1)
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where A* (i+1) is the observed value of a parameter for year i+1, and w(i) is a
weight between 0 and 1. Various approaches are available to determine the
optimal weights.

c.    Collective Risk Theory models decompose the claim process into
frequency and severity components. However, unlike the frequency/severity
methods discussed earlier, risk theoretic models assume probability
distributions for the number of claims, length of time between occurrence of
an event and settlement of the claim, and severity of claims settled in specific
time intervals. Statistical methods are used to determine the parameters of the
distributions, which then define a loss development process.

One of the main advantages of stochastic models is in their derivation of measures of
variability about the estimates. However, the models are also valuable in that they
involve a decomposition of the loss process into its constituent parts. The workers
compensation claim process is a result of many forces working in tandem. By isolating
each component, stochastic models can better react to underlying changes.

In conclusion, we believe that stochastic modelling techniques can be adapted for use
in the NCCI’s process of projecting ultimate losses for past policy years and accident
years. We anticipate that a large amount of research and testing will be needed in
order to create reliable models, but our judgment is that this work has potential for
improving the estimates of ultimate losses.
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

Exhibit 1

PREMIUM

INDICATION OF METHO0 PROOUCING MINIMUM TOTAL AVERAGE SQUARED DEVIATION (1)

1987

STATE OR EARNED PREMIUM TWO-YEAR

REGION @2ND REPT STR AVG

UTkN 123o044,832

NEBRASKA 127,816,027

MAINE 213,544,578

NORTH CAROLINA 415,953,120

LOUISIANA 436,455,028

OREGON 581,245,692

WISCONSIN 609,230,991

CONNECTICUT 726o148,241

MICHIGAN 859,722,833

FLORIDA 1,171,136,T75

ILLINOIS 1,512,127,208

THREE’YEAR    FOUR-YEAR TWO-YEAR THREE’YEAR    FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

TOTAL 0 0 2 4 1

DISTRIBUTION 0.0% 0.0% 18.2% 36.4% 9.1~

INDICATION OF METHO0 PROOUCING MINIMUM AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

STATE OR

REGION

UTAH

NEBRASKA

MAINE

NORTH CAROLINA

LOUISIANA

OREGON

WISCONSIN

CONNECTICUT

MICHIGAN

FLORIDA

ILLINOIS

1987

EARNED PREMIUM

~2ND REPT

123,044,832

127,816,027

213,544,578

415,953,120

436,455 028

581,245 692

609,230 ~91

726.148 241

859,T~2 833

1,171,136,775

1,512,127,208

TWO-YEAR THREE-YEAR FOUR-YEAR TWO-YEAR

STR AVG STR AVG STR AVG EXPO AVG

1

1

I

I

I

THREE’YEAR

EXPO AVG

1

1

FOUR-YEAR

EXPO AVG

4

36.45~

TOTAL 1 1 5 4 0 0

DISTRIBUTION 9.1~ 9.1% 45.5~ 36.4~ 0.0% 0.0%

NOTES: (1) MINIMUM IS INDICATED BY "I" FOR EACH STATE.

(2) THIS TEST COUNTS THE NUMBER OF AGES FOR WHICH A PARTICULAR METNO0 HAS THE

MINIMUM AVERAGE SQUARED DEVIATION; TIES ARE POSSIBLE.

10:06 AM     03/25/91



NATIONAL CC~JNCIL CM4 CCMPENSATION

INDENNITY

PA I D LOSSES

ExhiSit 2

INDICATION OF METHO0 PRCIOUCING NINIMUN TOTAl. AVERAG~ SQUARED DEVIATION (I)

1987

STATE ON F.AIINED PREMIUM TWO-YEAR
REGION ~2ND REPT STR AVG

UTAN 123,044,832

NEBRASKA 127,816,027

MAINE 213,5~4,578

NORTH CAROLINA &15,953,120

LOUISIANA 436,455,028

OllEGON 581,245,692

WISCONSIN 609,230,991

CONNECTICUT 726,1~8,241

MICHIGAN ~9,7~2,833

FLORIDA 1,171,136,775

ILLINOIS 1,512,127,208

THREE-YEAR FOUR-YEAR TkiO-YEAR

STR AVG STR AVG EXPO AVG

THREE-YEAR

EXPO AVG

1

1

1
1

1

1

FOUR’YEAR

EXPO AVG

TOTAL 0 o 1 8 1 1
DISTRIBUTION 0.0~ O.OX 9.1~ 72.7~ 9.1~ 9.1%

INDICATION OF METHO0 PROOUCIHG MINIMUM AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

STATE ON

REGION

UTAH

NEBRASKA

MAINE

NORTH CAROLINA

LOUISIANA

OREGON

WISC~SIH

CONNECTICUT

MICHIGAN

FLORIDA

ILLINOIS

1987
EARNED PREMIUM T~O-YEAR

~2.ND REPT STR AVG

1Z3,0~,83Z
127,816o027

213,5~o578

415,953

436,455 028
581,245,692

726,148, 241
859,722,833

1,171,13~, 775

1,512,127,208

THREE-YEAR FOUR-YEAR T&IO-YEAR THREE-YEAR FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPOAVG EXPO AVG

1

1
1

1

1
1

1

1

1
1

TOTAL 0 2 2 9 0 0

DISTRIBUTION 0.0~ 15.4X 15.4X 69.2X 0.0~ O.OX

NOTES: (1) MINIMLIq IS INDICATED BY "I" FOR EACH STATE.

(2) THIS TEST COUNTS THE NUMBER OF AGES FOR WHICH A PARTICULAR METHOD HAS THE

MINIMLJN AVERAGE SQUARED DEVIATION; TIES ARE POSSIBLE.
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NATIONAL COUNCIL ON COMPENSATIONINSURANCE

INDENN|TY

PAID PLUS OUTSTANDING

INDICATION OF NETHOD PRODUCING NINIHUM TOTAL AVERAGE SQUARED DEVIATION (1)

Exhibit ~3

1987

STATE OR EARNED PREN]UN TWO-YEAR

REGION ~2ND REPT STR AVG

UTAH 12],044,832

NEBRASKA 127,816,027

NAINE 213,544,578

NORTH CAROLINA 415,953,120

LOUISIANA 4~6,455,028

OREGON 581,245,69Z

WISCONSIN 609,210,991

CONNECTICUT 726,148o241

MICHIGAN 859,722,8~3
FLORIDA 1,191,136,775

ILLINOIS 1,512,127,208

THREE’YEAR FOUR-YEAR TWO-YEAR     THREE-YEAR    FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

1

1

I

I

1

TOTAL 0 1 2 6 1 1

DISTRIBUTION 0.0~ 9.1% 18.2~ 54.5~ 9.1~ 9.1%

XNDZCATION OF METHOD PRODUCZNG NININUN AVERAGE SGUARED DEVZAT]ON AGE BY AGE (1) (2)

1987

STATE OR EARNED PRENIUN TWO-YEAR

REGION ~2ND REPT STR AVG

UTAH 12]o0~,8~2

NEBRASKA 127,816,027
NAINE 213,544,578

N~TH CAROLINA 415,~3,120

L~ISIANA 436,455,028

OREG~ 581,245,692

~ISC~S]N ~,~0,~1

CONNECT]~T

HICHI~N 859,~2,833

FL~ IDA 1,191,136,~

ILLINOIS 1,51~,1~?,~

THREE-YEAR FOUR-YEAR TWO-YEAR     THREE-YEAR    FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

1
1

1

1

1

1

I

1

1

TOTAL 0 I 4 6 1 I
DISTRIBUTION O.OX 7.7X 30.8X 46.2X 7.7~ 7.7%

NOTES: (1) NININL~ IS INDICATED BY "1" FOR EACH STATE.

(2) THIS TEST COUNTS THE MU!4BER OF AGES FOR WHICH A PARTICULAR NETHO0 HAS THE

NINII~AJN AVERAGE SOUARED DEVIATION; TIES ARE POSSIBLE.
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NATIONAL COUMC)L �~ C~MPEMTATIO~ INSURkJ, ICE

INDEMNITY

INCURRED

|NO]CATSC~ OF METHO0 PROOUCIHG HIM]MUM TOTAL AVERAGE SQUARED DEVIATION (1)

1987

STATE OR EARNED PREN]UM T~O-YEAR

REGXON 82ND REPT STR AVG

UTAH 123o0~4,832

NEBRASKA 127.816,027
IqAINE 213,5~,,578

NORTH CAROLINA 415o9S3.120

LI3UXSIARA 436,455,028

OREGON 581,245.692

WISCONSIN 609,230,991

C(~NECTICUT

MICHIGAN 859,722,833

FLORIDA 1,171o136,77~

ILLINOIS 1,512.127.208

THREE-YEAR FOUR-YEAR TUO-YEAR THREE-YEAR FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPOAVG EXPO AVG

Exhibit

I

1

1
1
1

1
1

TOTAL 0 1 1 6 0 3

DI STRIBLJTIOR 0.0~ 9.1~, 9.1X 54.5X O. 0"/, 27.3~,

INDICATXON OF METHO0 PROOUCING MINII41.JN AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

1987

STATE OR EARNED PREMIUM

REGION ~2ND REPT

UTAH 123,1:)44,832

NEBRASKA 127,816,027
MAINE 213,5~,578

NORTH CAROLINA ~15,953,120

LOUISIANA 436.455,028
OREGON 581,245,692
WISCONSIN 609,230,991

CONNECTICIJT 726,148,2&1
MICHIGAN 85%722,833

FLORIDA 1o171,136,775

ILLINOIS 1,512,127,208

TtJO-YEAR     THREE’YEAR    FOUR-YEAR TM3-YEAR THREE-YEAR    FOUR’YEAR

STR AVG STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

1

1

1
1

1
1

1

1
1

TOTAL 0 1 4 7 0 0

DISTRIBUTiON 0.0~ 8.3X 33.3X 58.3X O.OX O.OX

NOTES: (1) MINIMUM IS INDICATED BY "1" FO~ EACH STATE.

(2) THIS TEST COUNTS THE NUMBER OF AGES FO~ ~,~HICH A PARTICULAR METHO0 HAS THE

MINIMUM AVERAGE SQUARED DEVIATION; TIES ARE POSSIBLE.
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MEDICAL

PAil) LOSSES

INDICATIOel OF METHOD PRODUCING NININJI’I TOTAL AVERAG~ SQUARED DEVIATICti (1)

1987

STATE OR EARNED PREMIUM TUO-YEAR

REGION 82ND REPT STR AVG

UTAH 123,044,832

NEBRASICA 127,816,027
IqAl NE 213,544,578

NORTH CAROL I HA

LOUISIANA &36,455,028

ORE~:~d 581,2~,5,692

CONNECT 1CUT 7~6o 168,261

NICHIGAR

FLORIDA 1,171,136,775

ILLINOIS 1,512,127,208

THREE*YEAR    FOUR-YEAR TiJO-YEAR     THREE*YEAR    FI)UR*YEAR

STR AVG STR AVG EXPOAVG EXPOAVG EXPOAVG

1

1

1

1

1

1

1

1

1

1

1

TOTAL 0 0 1 10 0 0

DISTRIBUTION 0.0~ 0.0~ 9.1~ 90.9~ 0.0~ 0.0~

INDICATION OF METHOD PRODUCING NINII4UI4 AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

1987

STATE OR EARNED PRENIUIq T~X)’YEAR

REGION ~2ND REPT STR AVG

UTAH 1Z3,0~4,832

NEBRASKA 127,816,027
NAIHE 213,544,578

NORTH CAROLINA 615,953,120

LOUISIANA 636,655,028

OREGON 581,2~.5,692

I.tl SCORS I N 609,230,991

CONNECTICUT ?~6,1~8,261
NICHIGAN 859,722,833

FLORIDA 1,171,1~6,775

ILLINOIS 1,512,127,208

THREE*YEAR    FOUR-YEAR TM:-YEAR THREE-TEAR    POUR-YEAR

STR AVG $TR AVG EXPOAVG EXPOAVG EXPO AVG

1
1

1

1 1

1

1

1

I

TOTAL 2 1 6 8 0 2

DISTRIBUTION 11.8~ 5.9~ 23.5X 47.1~ 0.0"~ 11.8�

NOTES: (1) NINilqUlq IS INDICATED BY "1" FOR EACH STATE.

(2) 1H|S TEST CGJNTS THE NUMBER OF AGES FOR ~H]CH A PARTICULAR NETHOD HAS THE

NINllql~q AVERAGE SQUARED DEVIATIOR; TIES ARE POSSIBLE.
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MED I CAL

PAID PLUS OUTSTANDING

INDICATION OF NETHOD PRODUCING NINIMUN TOTAL AVERAGE SQUARED DEVIATION (1)

1987

STATE ON EARNED PREMIUN

REGION 82ND REPT

UTAH

NEBRASKA 127,816,027

~INE 213,544,5~

NO~TR ~ROLINA 415,~3,1~0

L~ISI~NA 4~,455,0~8

~E~ 581,~45,6g~

~ISC~St~ ~.~0,~1

~[CHI~N 859~2,~3

FL~]DA 1,171,136,~

ILL[NO]S 1,512,127,208

TWO-YEAR THREE-YEAR FOUR-YEAR TI/O-YEAR THREE-YEAR FOUR-YEAR

STR AVG STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

1
1

1
1

1

1

TOTAL 0 1 4 1 4 1
DISTRIBUTION 0.0% 9.1% 36.4% 9.1X 36.4% 9.1%

INDICATION OF NETHOD PRODUCING NININUN AVERAGE SGUARED DEVIATION AGE BY AGE (1) (2)

1987

STATE ON EARNED PRENIUN TWO-YEAR

REGION 82ND REPT STR AVG

UTAH

NEBRASKA 127,816,027

MAINE 213,5~,578

NORTH ~AROLIHA ~15,953,1~0

L~IS[ANA 4~,455,0~8

~E~ 581,Z~5,692

W[SC~S]N ~,~0,~1
CONNECT]~T

FL~ZDA

ILLINOIS 1,512,127,Z08

THREE-YEAR FOUR-YEAR TWO-YEAR THREE-YEAR FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

1

1

1

1

1

1

1

1
1

1

TOTAL 0 3 8 5 0 1
DISTRIBUTION 0.0% 17.6X 47.1~ 29.4% 0.0% 5.9%

NOTES: (1) NINIIdUM IS INDICATED BY "1" FOR EACH STATE.

(2) THIS TEST COUNTS THE NUNBER OF AGES FOR WHICH A PART[CULAR NETHOD HAS THE

MINIMUN AVERAGE SQUARED DEVIATION; TIES ARE POSSZBLE.

02:20 PM     03/15/91



NATIO~IAL CCXJNCIL 014 CC~4PENSATIOM INSURAM~

MEDICAL

1NCURRED

INDICATION OF METHOD PRODUCING NIMINUI4 TOTAL AVERAGE SQUARED DEVIATION (1)

Exhibit 7

1987

STATE OR EARNED PREMILI4 TI~O-YEAR

REGION ~2MD REPT STR AVG

UTAH 123,044,832

NEBRASIO~ 127,816,027

NAINE 213o544,578

NORTH CAROLINA 415°953o120

LOUISIANA 436,455°028

OREGON 581,245,692

WISCONSIN 009,230,991

CONNECTICUT 726,148,241

MICHIGAN 859,722,8,~

FLORIDA 1+17~,~,7’~

ILLINOIS 1,512,127,208

THREE-YEAR FOIJR-YEAR TMO-YEAR TNREE-YEAJ~ F~UR-YEAR

STR AVG STR AVG EXPO AVG EXPOAVG EXPO AVG

1
1

1
1

1
1

1

1

TOTAL 0 0 2 2 6

DISTRIBUTION O. 0",[ 0.0~ 18.2~ 18.2]~ 54.5X

INDICATION OF METHO0 PRODUCING MINIMUM AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

1987

STATE OR EARNED PREMIUM TMO-YEAR

REGION ~2ND REPT STR AVG

UTAH 123,~4,832

NEBRASKA 127,816,027

NAINE 213,544,578

NORTH CAROLINA 415o953,120

LOUISIAMA 436,455,028

OREGON 581,245,692

WISCONSIM 00~,230,991

CONNECTICUT 726,148,241

MICHIGAN 8S9,7~2,833

FLONIDA 1,171,136,775

ILLINOIS 1.512o127.208

THREE-TEAR FOUR-TEAR TMO-YEAR THREE-TEAR FOUR-YEAR

STR AVG STR AVG EXPO AVG E3(PO AVG EXPO AVG

1

1
1

1

1

1

TOTAL 1 4 ’ 5 5 0 2

DISTRIBUTION 5.9~ 23.5X 29.4X 29.4X 0.0",~ 11.8X

NOTES: (1) NININUM IS INDICATED BY "1" FOR EACH STATE.

(2) THIS TEST COUNTS THE MUNBER OF AGES FOR WHICH A PARTICULAR METHOD HAS THE

MINIMUM AVERAGE SQUARED DEVIATION; TIES ARE POSSIBLE.

07:30 P14     02112191
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Exhibit 14

The following is a hypothetical example which illustrates the NCCI’s
current tail methodology.

Assumptions:

Consider the

Growth -- 10% per year
Development -- 8th - 9th

9th - 10th
10th - llth
llth - 12th
Beyond 12th

Thus, the tail (Sth - Ult) is:

following triangle:

1.058
1.044
1.032
1.020
1.000

1.163

8th 9th 10th llth 12th              13th

1975 860 910 950 980 I000 i000
1976 946 I001 1045 1078 Ii00
1977 1041 Ii01 1150 1186
1978 1145 1211 1265
1979 1260 1332
1980 1386

A year later, the data triangle is:

8th 9th 10th llth 12th 13th              14th

1975 860 910 950 980 i000 I000 i000
1976 946 1001 1045 1078 Ii00 1100
1977 1041 1101 1150 1186 1210
1978 1145 1211 1265 1305
1979 1260 1332 1391
1980 1386 1467

Differencing the two diagonals to get Calendar Year Development (which
is the numerator of the tail) produces a total of 204.

The NCCI old procedure would relate this to the most recent policy year
at 8th report, i.e., 1386. Thus, the old tail would be (1+204/1386) =
1.147

The current NCCI procedure relates it to the average of the most recent
three years at 8th report, i.e., 1264. Thus, the current tail would be
(1+204/1264) = 1.161.

Thus, the current approach comes much closer to the true tail.



NATICNAL O::U~CIL CI~ CO, I:~NSATICN INSLI~NCE

Exhibit 15

7

2

2

1~7~ PAID 1.Z~ 1 0.~ 1 1.5~ 1 0.55% 0 1.16~ 0 0.~ 1 1.2~ 1 O.g’~ 1 1.24~ 0 3JTi’~ 0 1.19~ 0

1~ PAID+O/S 2.12~ 0 2.31~ 0 3.18~, 0 0.53~ 1 1.01~ 1 3.31~ 0 3.00~ 0 3.33~ 0 0.57~ 1 3.35~ 0 OJ~. 1

1979 INO.I~E) 2.55~ 0 3.12~ 0 3.15"4 0 0.9~ 0 1.1~ 0 3.6~ 0 3.5~ 0 2.79~ 0 1.1~ 0 3.23~ 1 1.~.X~ 0

6

4

1

1;80 PAID 1o0~ 1 1.05% 1 2.45% 1 0..5~ 0 0.5~ 1 1.0~ 1 1.48~ 1 0.(~ 1 1.~ 0 4.9g~ 0 1.38~ 0

lgeO PAII:~:)/S 1.41~ 0 2.t:b’~ 0 4./##. 0 0.57Y. 1 1.15% 0 6.62~ 0 3.65~ 0 4.24~ 0 1.15% 1 4.%Z 1 0.75% 1

l~eO I~ 1.6~/, 0 3.5~ 0 4.22~ 0 1.~Y. 0 0.5~ 0 3.37% 0 4.14Y. 0 3.76Y. 0 1.8~ 0 5.07% 0 1.0~ 0

7

4

o

1~;t~1PAID 2.07"/. 1 1.15% 1 4.63X 1 1.2~ 0 1.25% 1 1.43~ 1 O.g~ 1 0.84~. 1 1.8~ 0 5.8~ 0 1.8~ 0

1;81 PAID’K~/S 3.44% 0 1.77% 0 6.22~ 0 1.06~ 1 1.77% 0 7.g~ 0 4.1~ 0 3.21~ 0 1.18~ 1 5.58~ 1 1.16~ 1

1~;81 I~ 4.Q2~ 0 2.51~ 0 5.85% 0 1.1~ 0 2.C1~ 0 3.01~ 0 4.~ 0 2.15% 0 1.59~ 0 6.~"~ 0 1.61~ 0

7

4

0

1~62 PAIO 3.08~ 1 1.2~ 1 6.53X 0 1.0~ 1 2.07% 0 1.7~ 1 1.~ 1 1.67% 1 2.45% 0 5.71X 0 2.45~ 0

1~2 PAII>K~S 3.~ 0 2.4~ 0 6.{~ 1 1.71~ 0 1.~ 1 8.81~ 0 4.5~ 0 2.45% 0 1.53% 1 2.8~ 1 1.4~ 1

e INCLR~ 5.~,% 0 3.~,~ 0 6.25% 0 2.g~ 0 1.91~ 0 3.96% 0 4.45% 0 2.8~ 0 2.80~ 0 5.22% 0 1.84~ 0

1~;i~ PAID 3.13~ 1 1.78~ 1 8.74,~ 0 1.6.~ 1 5.O~ 1 3.7~ 0 2.55% 1 2.1g’~ 1 2.2~ 0 6.~ 0 4.08~ 0

1~6~ PAII>KYS 4.91Z 0 3.12~ 0 5.3~ 0 2.24~ 0 5.5q~ 0 8.17% 0 S.6.~ 0 2.69~ 0 2.02% 1 3.gO~ 1 1.~ 1

1~63 INO.i~£D 4.63~ 0 5.04~ 0 4.26~ 1 3.87~ 0 6.2~ 0 1.13~ 1 5.53~ 0 4.10~ 0 3.34~. 0 4.~2~ 0 2.51~. 0

6

5

0

6

3

lg84 PAID 2.(~ 1 2.67% 1 8.db’~ 0 0.82~ 1 6.53~ 1 4.69~ 0 1.65"% 1 1.1C~ 1 2.O~ 1 7.72~ 0 3.g5"~ 0

1~84 PAID~:~/S 5.85Y. 0 4.67"/. 0 4.4~ 0 2.~ 0 7.4~ 0 10.Q5% 0 4.29Y. 0 2.0(~ 0 4.45% 0 5.4Z]~ 1 3.45% 0

lgB4 I~ 4.28X, 0 4.Z3~ 0 3.354 1 4.44~ 0 7.3~ 0 2.17% 1 3.3~ 0 4./~. 0 4.97/. 0 5.47% 0 2.8~ 1

7

1

3

7
0

0

7
0

0

4

1

2

3
4

o

4

2

1

5

o

2

7

o

o

7

0
o

1

6

0

1

5

1

o
5

2 8

D IS’I" PAID I00.00~ 100.0~ 57.14~ 42.86~ 57.14~ 71.43~ I00.00~ I00.00~ 14.29~ 14.29"4 0.0~ 59.74Z

DIST PAIfYK~/$ 0.00~ 0.0~, 14.2~ 57. ’1~. 28.57% 0.0~ 0.0{~ 0.00~ 85.71~ 71 . Z,~.’.’.’.’.’.’.’.~7’1 .~.~. 2~.87%

DI~T ll40J~f~ 0.00~ O.OO~ 28.57~ 0.0~ 14.2~ 28.57% 0.0~ 0.0~ O.OO~ 14.29~ 28.57% 10.39~

~: A. "1" IN THIS COLU~ II4)ICATES TI~ IMOJECTICN

I, ETI’i~ ~TH TIE LO~ST A’VERA~ ~’VIATIOJ.

Q) IJ:~ES HA~ BEEN RESTATED TO TPE LATE~ DIAGCNAL.

N’3

N’2

N’I

0.0000

0.5(X~O

0.5000

01:16 PM



NATII24AL GZNCIL CN C04:q3~TI~ ll4S~b~EE

MICHIGAN A FU~IDA A ILLIM31S A

0.38:11; I 0.38~, I 0.28:~; I

1.0(~, 0 0.~, 0 I .P~Y, 0

0.8~ 0 1.41X 0 1.5~ 0

11

0

0

I~ID 0.~I 0.~1 I.~I 0.~I 0~I 0.~1 0.~I 0.~I 0.~I I.~I 0.~I

~ID.~/S 7.~0 1.~0 3.~0 1.~0 1.~0 2.~0 1.~0 1.~0 0.~0 1.~0 0.~0

~l140..ql~ ~1~0 1.~0 2.~0 2.~0 1.~0 4.~0 2.~0 2.4~0 1.1~0 1.~0 1.~0

11

0

0

I~ID I.~I 1.1~I 1.~I 0.4~I 0.~I 0.~I 0.~I 0.~I 0.~I I.~I 0.~I

I~ID~!/S 7.~0 2.~0 4.~0 1.~0 1.~0 3.~0 2.~0 1.~0 1.~0 2.~0 1.~0

l~IK1J~3) 7.~0 2.41Z0 3.~0 2.~0 2.~0 6.~0 2.~0 2.1~0 1.4~0 2.1~0 1.7~0

11

o

0

lg81 PAID 1.2~ 1 1.2~ 1 2.41~ 1 0.1~’,~ 1 1.d~ 1 1.22~ 1 0.5(~ 1 0./~ 1 0.9~ 1 0.<;~ 1 0.~, 1

1981 PAID+O/S 8.51~ 0 1.74~ 0 5.7~ 0 1.Ob’~ 0 2.4~Y. 0 5.5~ 0 2.db"/, 0 0.77"/, 0 1.22~ 0 2.12~ 0 1.19’/, 0

1981 INOJ~I3) 6.10Y, 0 1.~ 0 4.61% 0 1.~:~. 0 2.~’~ 0 6.~3~ 0 2.87~ 0 2.~Y, 0 1.5~ 0 2.71X 0 1.87Y, 0

11

0

0

I~ID 1.~1 1.~1 2.21~1 0.~1 1.1~1 2.1~1 0.~1 0.~1 0.~1 0.~1 0.~1

I~ll)~VS 11.~0 2.1~0 4.1~0 1.~0 3.~0 6.~0 2.~0 1.~0 1.~0 2.~0 1.01~0

1~IN0.4~ 8.~0 2.~0 3.~0 2.~0 3.4~0 6.~0 2.~0 4.~0 2.~0 3.4~0 1.~0

11

o

lg8~ PAID 1.15~ 1 0.7’1~ 1 1.8~ 1 1.14~ 1 0.T/~ 1 4.37~ 1 0.6g~ 1 0.~ 1 1.1"~ 1 1.18~ 1 0.9~ 1

1~ PAI[HO/S 14.61~ 0 1J~’Y, 0 4.W~ 0 3.0~ 0 2.~’~ 0 7.%~ 0 3.Z~ 0 1.81~ 0 1.55"~ 0 2.55Y. 0 1.51Y, 0

1~8~ II4O.RI~ 11.8~ 0 1.61~ 0 3.5~ 0 2.~(~ 0 2.Z~ 0 6.5~ 0 3.1~ 0 3.87"/, 0 1.5~ 0 2.~X 0 1.8~ 0

11

o

0

198~ PAID 1.45~ 1 2.~ 1 2.1~’~ 0 O.t~"X, 1 1.05"/, 1 6.16,1~ 1 1.3"~ 1 1.2"~ 1 0.8~ 1 2.7~ 1 1.12~ 0
lg~ PAII:~O/S 20.07~ 0 4.2~ 0 3.~ 0 2.~ 0 3.01Y, 0 9.~ 0 2.7d~ 0 1.85"/. 0 1.63~ 0 3.0~ 0 0.~ 1

1~8~ I~I..N~ 13.8~ 0 3.~ 0 2.0~ 1 2.7~ 0 2.2"/Y, 0 7.81Y, 0 2.~ 0 4.]5Y, 0 2.12Y, 0 3.31~ 0 1.08Y, 0

9
1

1

TOTAL PAID 7 7 6 7 7 7 7

TOTAL PAII>~’S 0 0 0 0 0 0 0

TOTAl. i NOJRI~D 0 0 1 0 0 0 0

o

o

7

0

0

7

0

0

6

I

0

1
1

M~S: A. "I" IN THIS ~ IM)ICKrES T~ PlE~ELTIO4

~ ~TH ~ ~b"l" A’VEKAI~ I~/IATICN.

~S HAVE ~ I~STATB) TO TI~ LATEST DIAI33~.

6EIIg~I’S N-4 0.01~0

~SI~,B) TO N’3 0.0000

PI~t)ING g-2 0.5003

YEA~: N-1 0.5000

01:25 PM



NATIC:NAL O3.NCIL CN CCI’f~)ISATIOi INSI.,RAN(~

UTAH A 14EBRKA A NAII~ A NO ~ A LIIIIS’NA A CEEGQ~ A I,/ISDEIN A CI3~’CT A NICHIGAH A FLflIIDA A ILLINOIS A

0.57~ 1 O.~X~ 1 1.83~ 1 O.~X 0 1.4~ 0 0.63~ 1 1.26~ 1 0.76~ 1 1.07~ 0 2.62~ 0 1.27~ 1
1.2~ 0 1.61~ 0 4.0~ 0 0.18~ 1 0.9~. 1 1.6~ 0 2.3~ 0 3.61~, 0 0.81~ 1 2.9B~ 0 1.38~ 0

1.0~ 0 1.~ 0 3.~ 0 0.~ 0 1.~ 0 1.7~ 0 2.~ 0 ~.~ 0 2.1~ 0 1.~ 1 1.~ 0

T0~

7

3

1

I~79 PAID 1.5~ I 1.1~ I 3.35~ 1 1.11X 0 1.55~ 0 1.83~ I 1.5~ I 1.1~ I 1.48~ 0 9.12~ 0 1.3~ 0

19"~ P~ll)~/S 1.58~ 0 2.55Y, 0 4.3"ff. 0 0.5"~ 1 1.1~ 1 6.55X 0 2.~:~ 0 3.0~ 0 1.31~, 1 5.~ 1 0.;6~ 1

1~ I~ 1.T~ 0 2.~ 0 ~.08~ 0 1.18~ 0 1.3~ 0 3.10~ 0 2.3~ 0 2.Z3~ 0 1.61~ 0 7.01~ 0 1.32~ 0

6

5
0

l<;e0 PAID 1.~. 1 2.80~ 1 5.53~ 0 0.6~ 1 0.83~ 1 1.7~ 1 1.52~ 1 0.%,~ 1 1.~ 1 12.~ 0 2.73~ 0

1~0 PAID40/S 1.~g’~ 0 2.~Y, 0 5.6b’~ 0 0.8~ 0 1.~ 0 11.2~ 0 2.58~ 0 ~.06Y, 0 1.61~ 0 10.~3~ 1 0.74,~ 1

1~60 I~ 2.0~ 0 3.0e~ 0 5.~3~ 1 0.7~ 0 1.1~ 0 6.37~ 0 2.~/, 0 3.~, 0 1.9"~ 0 11.7~ 0 1.00~ 0

8

2
I

1~61 PAID ~.5~ 1 1.18~ 1 12.08~ 1 1.5~ 1 2.5~ 1 1.8~ 1 1.5~ 1 0J;r~ 1 3.2~ 0 12.~ 0 ~.2(~ 0

1~1 PAID~0/S 8.67"/, 0 2.51~ 0 13.~ 0 3.2~ 0 2.73~ 0 13.2~ 0 4.31Y, 0 2.27Y. 0 2.~,~ 1 9.67~ 1 3.01~ 1

1~81 IMO.I~5) 9.80~ 0 2.45~ 0 13./~ 0 2.83~ 0 3.58~ 0 6.12~ 0 4.12~ 0 1.35Y, 0 3.24~ 0 12.02~ 0 3.25~ 0

8

3
o

19e2 ~ID 3.3g’/. 0 1.5~ 1 15.71~. 0 3.Z~. 1 3.87~ 0 4.14% 1 4.551 1 1.50I 1 5.171 1 11.50~ 0 6.75"% 0

~ PAI£HO/S 3.06~ 1 2.8~ 0 9.Z3~ 1 4.Z~ 0 3.06~ 1 11.39~ 0 6.25~ 0 1.~6~ 0 6.18~ 0 4.69~ 1 1.90~ 1

~2 limitED 5.0~. 0 4.71~. 0 9.92~ 0 7.7~ 0 5.5~. 0 4.76,~ 0 6.~ 0 5.31~. 0 8.4g’/. 0 8.01Y. 0 3.41~ 0

1<;63 PAID 4.75~ 1 3.3~ 1 13.5~Q 0 2.5~ 1 11.6G’~ 0 3.57~ 0 3.77~ 1 2.354 1 5.2~ 1 10.475~ 0 8.12~ 0

1~83 PAID~/S 7.82~ 0 5.65~ 0 4.~ 0 3.7~ 0 10.5~ 1 9.59~ 0 5.Z~ 0 3.0e~ 0 6.3~ 0 8.3~ 1 3.49~ 1

1~;63 INOJ~9 7.32~ 0 6.41~ 0 3.71~ 1 5.7~ 0 11.0~ 0 2.T~ 1 5.2~, 0 2.82~ 0 7.83~ 0 8.88~ 0 4.2~ 0

6

5

0

6

3

2

19e~ PAID 2.28~ 1 5.85Y, 1 9.03~ 0 2.~ 1 12.76,~ 0 3.2b’~ 1 2.~ 1 2.32~ 0 5.31~, 1 10.3~ 0 8.35~ 0

1~8~ PAI~)/S 6.10~ 0 8.03~ 0 ~.8~ 0 3.3~ 0 11.~ 0 12.15~ 0 6.~X 0 1.1~ 1 10.~’Y. 0 8.3"~ 0 5.8~ 0

1~6~ IN0.,~ 5.2~ 0 8.2~ 0 3.~, 1 5.~ 0 11.28~ 1 5.0~ 0 5.~ 0 4.52~ 0 10.85Y. 0 7.~1~. 1 5.17/, 1

6

1

4

6

1

0

7

0
0

3

1
3

5

2
0

2

1

6

0
1

7

0
0

6

1

0

4

3

0

o

5

1

S
1

47

22

8

DI~ ~I~ ~.~ 0.~ 14.~ ~.~ 57.1~ 0.~ 0.~ 14.~ ~.~ ~.~ ~.~ ~.5~

Ol~ I~ 0.~ 0.~ ~.~ 0.~ 14.~ 14.~ 0.~ 0.~ 0.~ ~.5~ 14.~ 10.~

NOTES: A. "1" IN THIS CI:EJJ#,I IEOICATES T~ PRO.ECTICN

I’k"THI~) ~TH T~E U3J~ST AV~AI~ I~VIATIC]~I.

e U:S~S HAV~ ~ I~STATED TO TI~ L~TEST

N’3

N’2

N’I

0.0000
O.O0(X)

0.5000
0.5~

01:16



1978 PAID

~ A NEI~RKA A ~I~ A ~a~.LqAA ~I$’~A ~ A ~Sa¢SN A ~’~A

0.~I I.~I 0.~I 0.~1 I.~I I.~I 0.~1 0.~I

7.~0 1.~0 4.~0 1.~0 3.~0 5.~0 1.~0 0.~0

7.~0 1.~0 3.~0 1.~0 2.~0 ~.~0 1.~0 2.1~0

Nl~l~ A ~I~ A l~l~lS A

0.51% 1 0.0 1 0.4~ 1

1.~0 0.7~0 0.~0

2.~0 0.~0 1.1~0

TOT

11

0

0

I~ID 1.~1 2.~0 2.~1 0.1~1 0.~1 O.~X1 0.~1 0.~1 1.4~1 3.6~0 0.~1

I~BIO~/S 10.~0 1.~1 4.~0 1.~0 1.~0 8.~0 2.4~0 1.~0 1.~0 3.5~1 0.~0

I~I}I:ZI~D 9.~0 2.~0 4.1~0 2.4~0 1.~0 10.1~0 2.~0 2.1~0 2.~0 3.~0 1.~0

9

2
0

l~lO 1.~1 131~1 3.~1 1.1~1 0.~1 1.~1 0.~1 0.~1 2.41~1 3.~1 0.~1

I~PAII:HO~ 4.~0 3.~0 4.~0 1.~0 1.~0 7.1~0 4.~0 0.~0 3.~0 6.00 0.~0

1~I~ 6.~0 2.~0 3.~0 1.~0 1.90 10.1~0 3.7~0 2.~0 3.51%0 7.~0 1.~0

11
o

o

I~PAID 1.~1 2.~0 6.~0 0.~1 2.~1 1.1~1 0.~1 0.5~1 1.~0 3.1~1 0.~1

1~1~II)~3/S 5.~0 2.1~0 6.~0 2.~0 3.~0 7.11~0 3.00 1.31~0 1.1~1 5.~0 1.~ZO

1~111~1~) 6.~0 1.~1 5.2~1 2.~0 3.~0 9.~0 3.1~0 2.~0 1.~0 7.~0 1.~0

8

1

2

I~PAID 2.~1 1.00 5.~0 0.~1 0.~1 2.~1 0.~1 0.~1 1.~1 2.~1 0.4~1

I~PAIIYKYS 10.~0 2.~XO 3.~0 2.90 3.~0 8.~0 3.2~0 2.7~0 1.~0 5.~0 0.~0

I~INI:I.I~D 8.~0 1.61X1 2.~1 3.~0 3.4~0 9.~0 3.~0 7.21Z0 1.~0 8.~0 1.6~0

9

0

1~ PAID 2.12~ 1 0.~,~ 1 2.82~ 1 0.9~ 1 2.~Y, 1 4.9~ 1 1.0~ 1 0.95~ 1 2.3~ 0 3.18~ 1 2.47~ 0

196~ PAIDK}/S 10.91~ 0 2.12~ 0 7.174 0 3.66~ 0 3.~ 0 10.36~ 0 3.28~ 0 2.07~ 0 1.7~ 0 6.1(3~ 0 1.54~ 1

1983 l~ 10.4~ 0 1.6~ 0 5.76% 0 3.6?’4 0 5.05~ 0 8.79’4 0 3.1(~ 0 4.OZ~ 0 1.594 1 7.394 0 2.C~ 0

9

I

I

5

2

4

TOTAL PAID 7

TOTAL PAID*OIS 0

TOTAL INOJ~£D 0

3
1

3

4

o

3

7
0

0

6

0

I

7
0

0

7
0

0

6

I

0

4

2

1

6

I

0

5

1

1

6

9

K~ES: A. "1" IN THIS CCLL~ IM)ICATES T~ I:~OJECTICN

~ WITH T~E LO,,EST AVer, AGE OEVIATICN.

LOSES HAVE BEN R£STATED TO T~ LATEST D1KI]4AL.

N-4

N’3

N-2

N’I

O.CXXX~

0.OOX)

0.~

0.~

O1:25 PN



MATICNAL COJ4CII. 04 CO4:’~TIC~ It~LSW4~

Exhibit 19

1978 PAID

1978

1978 INCU~D

3

2

1979 PAID 1.53g 1 1.K3g 1 2.8~g 1 0.99X 0 1.34Z 0 1.54X 1 2.29X 1 1.7~ 1 1.41X 0 4.76Y. 0 0.4~ 1

19"~ PAII)~O/S 1.~ 0 2.3g~ 0 3.~25~ 0 0.455~ 1 0.93~ 1 3.461Q 0 3.1~ 0 3.5~ 0 0.6~ 1 3.0~ 1 0.87~ 0

1979 INI3,1Z~ 2.5"~ 0 3.1~ 0 3.15~ 0 0.96~ 0 1.13~ 0 3.62~ 0 3.5~ 0 2.7~ 0 1.18P~ 0 3.Z3~ 0 1.43~ 0

7

0

5

5
1

1~1 I~ID 3.51X 0 1.17g 1 4.49g 1 1.3~ 0 1.5~ 1 2.11X 1 1.61X 1 2.14~ 1 1.~5~ 0 7.47~ 0 1.6~ 0

~C~BIPAI~ 3.245~ I 1.83Y. 0 6.315~ 0 0.~ 1 I.~5~ 0 7.675~ 0 4.1~ 0 3.41~g 0 1.2"/~ I 5.~ I 1.145Q I

1~1 INO.RR~ 4.0~ 0 2.51~ 0 5.85~ 0 1.18~ 0 2.Q3~ 0 3.01X 0 4.63X 0 2.15~ 0 1.59~ 0 6.~b~ 0 1.61~ 0

6
5

0

PAID 4.64~ 0 2.4~g 0 6.24g 0 1.47~ 1 2.04g 0 1.2~g 1 1.74~ 1 3.17/. 0 2.~ 0 7.4gg 0 2.5~ 0

~ PAII:HO/S 3.3~ 1 2.41~, 1 6.1~ 1 1.63~ 0 1.86~ 1 8.49~ 0 4.49Y, 0 2.?~g 1 1.51~ 1 2.2~ 1 1.42g 1

lgO..q~ 5.4~ 0 3.~ 0 6.~’~ 0 2.~ 0 1 .~ 0 3.9(~ 0 4.45~ 0 2.83~ 0 2.81~ 0 5.2~ 0 1.84X 0

3

8

0

4

4

3

1~e,4 PAID 3.4.~ 1 1.51~ 1 9.15~ 0 1.0�~ 1 5.75~ 1 3.84X 0 1.87~ 1 2.55~ 0 2.51~ 1 10.55~ 0 4.01~ 0
lg~4 PAID.~/S 5.~ 0 4.56~ 0 4.~ 0 2.~ 0 7.~ 0 10.1g~ 0 4.15~ 0 2.4~ 1 4.41~ 0 5.4~ 1 3.41~ 0

1;e4 lKIJ~f~ 4.~ 0 4.Z~ 0 3.35~ 1 4.44~ 0 7.3b~ 0 2.17~ 1 3.~ 0 4.~ 0 4.gg~ 0 5.47g 0 2.8~ 1

6

2

3

3

3
1

6

1

0

3
1

3

3

4
o

3

2
2

4

1
2

7

0
0

4

3
0

1

6

0

1

6

0

4

1

37

31

9

OZST PAID 42..8~ 85.T1~ 42.86~ 42.8~ 42.86~ 57’. 14X 100.0~ 57.14~ 14.29~ 14.29g 28.5~ ~.C~

DIST PAID+O/S ~2.81~ 14.~ 14.~ 57.14g 2~.57~ 14.~ O.OO~ ~2.8~ 85.71~ 85.71~ 57.14~ Q~.2~

DIST INCl./~ED 14.~ 0.~ 42.86.~ 0.~ ~.57~ 2~.57~ 0.0~ 0.~ O.OOg 0.~ 14.~ 11.6~

M3TES: A. "1" IN THIS ~ I~ICqTES TI~ PRCUECTICN

I~’TH~ ~TH T~ LO,~.ST AVERAGE

LOSSES HAVE SEEN RESTATE~ TO TI~ LATEST

@ I~U~C’TIGNS HAVE BEEN RESTATED TO THE INQ.RR~

N-2

N-1

01:59 P~



NATICIqAL CCLI~II CN CCl4:~,~TICI, I I~

UTA/4 A 145W, A A ~IiE A NO ~ A LOJIS~NA A CI~GON A t~ISCNSN A CCI~I’CT A HIC~IG~ A FLORIDA A ILLINOIS A

~.Tt~ 0 2.27~ 0 1.81% 1 1.73~ 0 2.35~ 0 2.Q3~ 0 1.1~% 1 2.75"~ 0 0.92% 0 1.1Q~ 0 0.57~ 1

3.5~ 1 2./~,~ 0 3.~ 0 1.~ 1 1.~ 1 1.1~ 1 1.~ 0 0.~ 1 1.~ 0 1.~ 1 1.~ 0

3.~ 0 2.1~ I 2.~ 0 I.~ 0 2.~ 0 3.~ 0 1.~ 0 2.1~ 0 0.~ 1 I.~I~ 0 I.~ 0

3
6

2

1~ PAID 5.11% 1 2.~ 0 2.8~ 1 1.(7~ 0 2.02~ 0 2.23~ 0 1.11% 1 2.22~ 0 1.0~% 0 1.~ 0 0.~:~ 1
1~79 PAID+Q/S 7.73~ 0 1.~ 1 3.66~ 0 I.~’~ 1 1.~ 1 1.(~% 1 1.83~ 0 1.31% 1 0.86~ 1 1.57~ 1 0.774 0

1~7~ IN(11~5) 7.13~ 0 1.53~ 0 2J7~ 0 2.2~ 0 1.~S’~ 0 4.~ 0 2.0~ 0 2.4~ 0 1.13~ 0 1.(:6"~ 0 1.3~ 0
7

o

6
4

1

lg~1 PAID 4.61~, 1 3.22~ 0 3.~ 1 1.~3~ 0 3.01% 0 2.0~ 1 1.2~ 1 2.14% 0 1.~ 0 2.75Y, 0 0.4~ 1

1(;181PAID,K:~S 8.67~ 0 1.T/~ 0 5.7~ 0 1.0"~ 1 2.53~ 0 4.8B~ 0 2.6~ 0 0.70~ 1 1.3~ 1 2.21% 1 1.21% 0
1~81 IK1JR~ 6.1(~ 0 1.30~, 1 4.61% 0 1.(~ 0 2.35~ 1 6./~3~, 0 2.8"ff, 0 2.5/#, 0 1.5~ 0 2.71% 0 1.87/. 0

5
4

2

1~82 PAID 4.33~; 1 3.22~ 0 3.12~ 1 1.05% 1 2.2~ 1 2.82~ 1 0.5~/, 1 1.53~ 1 1.31~ 1 2.5"~ 0 0.73~ 1
1~;E2 PAID~3/S 12.0~ 0 2.2~ 0 4.16~ 0 1.80~ 0 3.32~ 0 6.03~ 0 2.3"ff. 0 1.67Y~ 0 2.0~ 0 2.16~ 1 1.0~ 0

1962 INO..R~ 8.4~ 0 2.2~ 1 3.35% 0 2.0~ 0 3.47% 0 6.~,~ 0 2.35~ 0 4.4~:~ 0 2.(~, 0 3.45~ 0 1.73~ 0

9

1

1;63 PAID 3.0"~ 1 3.1g~ 0 2.~ 1 1.SO~ 1 0.91% 1 4.qJ~ 1 0.7~ 1 1.35~ 1 1.~ 0 3.~ 0 , 0.~ 1
1~ ~l~ 14.~ 0 2.~ 0 4.74~ 0 3.~ 0 2.~ 0 6.~ 0 3.~ 0 1.~ 0 1.~ 0 2.6~ 0 1.~ 0
1~ I~ 11.~ 0 1.61~ 1 3.~ 0 2.~ 0 2.~ 0 6.~ 0 3.1~ 0 3.~ 0 1.~ 1 2.~ 1 1.~ 0

8
0

3

1<;~ PAID 3.58~ 1 3.71% 0 3.8~ 0 1.32~ 1 0.~.~, 1 6.2~ 1 1.81~ 1 2.2~Y, 0 1.~:~ 1 5.2~ 0 1.12~ 0
1;1~ PAI[~O/S 20.49Y~ 0 4.2~ 0 3.38~ 0 2.3~ 0 3.02~ 0 8.5~ 0 2.73~; 0 1.5~ 1 1.76% 0 3.21% 1 1.0~ 1
196~ lgOJ~f~ 13.85/, 0 3.~ 1 2.0~ 1 2.76~ 0 2.2~ 0 7.81% 0 2.2~ 0 4.35~ 0 2.12~ 0 3.31~. 0 1.08~ 0

6
3

2

TOTAL PAIO 6

TOTAL PAID’K)/S 1

TOTAL I NCZ~ED 0

0

1

6

6

o

1

3

o

3
3

1

5
2

0

7

0

0

2

5

0

2
3

2

o

6

1

6

1

0

41

11

DIST PAID 85.71X O.OO~ 85.71% 57.1~I~ ~..86% 71. ~.’.’.’.’.’.’.’.’.~,100.00~ ~.5"~ 28.57"~ O.OQ~ ~15.71% 53.~
DIST PAII:H,O/S 14.29~ 14.29~ 0.0~ ~2..86~ ~2.86% 28.57~ 0.~ 71 .~3~; ~2.86% 85.71Y. 14.29~ 32.4P’~
DIST I~ 0.~ ~.~ ~.~ 0.~ 14.~ 0.~ 0.~ 0.~ ~.5~ 14.~ 0.~ 14.~

NOTES: A. "1" IN THIS CCLLI~ II, i:)ICATES TIE PROJECTICN

I’~"I’H~ ~TH TI~ ~ AVEP.A~E DEVIATK~N.

~S HAVE ~ R£STATED TO TIE LATEST DXA~O4~L.
PRDJETICIqS HAVE ~ R£~A~ TO THE I~ LL~.L.

N-4

N’3

N’2

N’I

0.01300

0.0000
0.~

0.5(X30



NATICNAL 03JNClL ~ CI::~PEN~TICN INSLRAN~

1~8 PAID

1978 PAID+O/S

1978 1 gCt.l~B)

UTAH A ~ A I,~Ik~ A NO ~ A LOJIS~NA A Cl~Gl:~l A UISO~N A Q::Mq*CT A MICHIGAN A FL~IDA A ILLII431S A

1.0~ 0 1.5~ 0 3.8~ 1 1.57Y, 0 1.7~ 1 5.57"~ 0 3.~�~ 0 1.~3~ 1 1.06~ 1 1.8~ 0 0.~1~ 1

1.0~ 0 1.~:]~ 0 ~.0~ 0 0.~ 1 1.71~ 0 3.70~, 0 2.1~ 1 4.05~ 0 1.51~ 0 1.61% 0 1.33~ 0

1.0~ 1 1.27~ 1 3.80~ 0 O.(g~ 0 1.7~ 0 1.76,~ 1 2.2"~ 0 ~.~ 0 2.1(~ 0 1.27~ 1 1.~8~; 0

5
2

2

6
3

2

6

3

1981 PAID 11.~ 0

1~31 PAID~O/S 8.~ 1

1981 1NO.I~ 9.8Q~ 0

4.9~ 0 12.88~ 1 1.2~ 1 1.51~ 1 4.6~ 1 1.96~ 1 2.81X 0 3.31~ 0 19.8"~ 0 5.01~ 0

2.~ 0 13.8~ 0 3.0~X 0 2.45~ 0 12.91~ 0 4.18~ 0 2.51~ 0 3.05~ 1 10.23~ 1 3.05~ 1

2.~5Y, 1 13.~, 0 2.~3~ 0 3.58~ 0 6.12~ 0 4.1~ 0 1.35X 1 3.2~ 0 12.0Z~ 0 3.25~ 0

5

2

5.32~ 0 16.97",~ 0 3.~ 1 2.73~ 1 1.15’~ 1 4.5"/~ 1 3.12X 0 5.32~ 1 18.3~ 0 7.0;~ 0

2.6~ 1 9.~,~ 1 4.0~ 0 2.86~ 0 10.9~ 0 6.1~ 0 2.21~ 1 6.3~ 0 4.8~ 1 1.83~ 1

4,7"W. 0 9.9"~ 0 7.73X, 0 5.5~ 0 4.7&~ 0 6.31~. 0 5.31~. 0 8.4~ 0 8.01~. 0 3.41~. 0

1.0~ 1 14.63~ 0 2.77~ 1 10.16Y, 1 3.35% 0 4.Z~ 1 4.02~ 0 5.~.~; 1 16.6~, 0 8.~ 0

5.52~ 0 4.(:~ 0 3.~; 0 10.~.~ 0 9.31X 0 5.32~ 0 3.1~ 0 6.4~’/, 0 9.~ 0 3.61~ 1

6.41Y, 0 3.7~ 1 5.73~ 0 11.0~ 0 2.72~ 1 5.24~ 0 2.82~ 1 7.8~ 0 8.88~ 1 4.29~ 0

5
6
0

5

1
5

1~4 PAID 7.45% 0

1964 PAID+O/S 5.97% 0

1~64 INI:LI~ 5.29~ 1

2.75% I I0.45"& 0 2.53g I 11.3b~ 0 3.03~ I 3J,~ I 4.2~g 0 5.53g I 16.451 0 8.69~ 0

8.C1~ 0 5.1l~ 0 3.34X 0 11.42~. 0 11.76% 0 6.~/. 0 1 .~ 1 10.47% 0 9.43~ 0 6.C~ 0

8.29~ 0 3.99~ 1 5.92~ 0 11.2~ 1 5.0~ 0 5.~ 0 4.5~ 0 10.85~ 0 7.91~ 1 5.17~ 1

5
1

5

TOTAl. PAID

TO~AL PAID~O/S

T~’AL INGt.R~f~

o
4

3

2
1

4

4

1

2

4

3

o

4

1

2

4

o

3

4

3
o

2
2

3

4

2
1

o

4

3

1

5

1

NOTES: A. "I" IN THIS CGLLt~ II43ICATE~ TI~ PROJEZ~’ICN

~S ~ ~ ~A~ ~ T~ ~ DI~.

~ ~I~ ~ ~ ~A~ TO T~ I~ ~L.

~IGIRS

ASSIG~D TO

PRECEDING

YF.~S:

M’3

N’2

N’l

0.0000
0.01~

0.5000 01:59



1978 l:~IO

1~78 l~II~/S

NATIO4AL CCLNCIL Oq ~TICN INSl.l~d~

MEDICAL CO4~Ig:N OF I:q~OJECTICNS I!~TAT~ TO I~ LEVEL - AVERAGE DEVIATXO4 ~ LAST I:qZ::~ECTIO, I

1979 PAID 7.212 1 6.012 0 8.15~ 0 1.75~ 1 3.8~ 0 2.612 1 1.06~ 1 2.~ 0 3.~ 0 6.~ 0 0.~ 1

I~ ~I~ 9.~ 0 2.11~ I ~.~ 0 I.~ 0 I.~ 0 ~.~ 0 2.~ 0 I.~ I I.~ I 3.~ I 0.7~ 0

1~ I~ 9.~ 0 2.~ 0 4.1~ 1 2.4~ 0 1.~ 1 10.1~ 0 2.~ 0 2.1~ 0 2.~ 0 3.~ 0 1.~ 0

5
2

4

2

4

5

2

3

5

3

I~62 PAID 4.1~,~ 1 1.83~ 0 7.86~ 0 0.79~ I 2.~ I 7.5 0 1.0~ I 2.~ I 2.47~ 0 I0.37~ 0 1.07~ 0

I~2 PAID~/S 7.23~ 0 2.1~ 0 3.5"~ 0 2.23~ 0 3.3~% 0 6.612 1 3.22~ 0 3.20~ 0 1.65~ 0 6.57~ I 0.75~ I
1~;B2 INOJ~ED 8.~l~ 0 1.612 1 2.42~ 1 3.63~ 0 3.47~ 0 9.09~ 0 3.3~ 0 7.212 0 1.58~ 1 8.35~ 0 1.67~ 0

IG~3 PAID 4.~ I 2.29~ 0 5.~I~ I 1.3~ I 0.92~ I 8.2"~ I 1.61% I 2.7~ 0 2.612 0 I0.36~ 0 2.10~ 0

!~ PAID~O/S 11.37~ 0 2.17~ 0 6.4~ 0 3.64~ 0 3.812 0 9.2~ 0 3.2~ 0 1.69Z 1 1.7~ 0 6.el]Z 1 1.512 1

1~;e3 II41:U~ 10.~2 0 1.63~ 1 5.7~ 0 3.67~ 0 5.(~6~ 0 8.7~ 0 3.11~ 0 4.1:i2Z 0 1.5~ 1 7.31~ 0 2.0C~ 0

3

6

3

lg6~ PAID 4.2~ 1 6.0~ 0 5.3~ 0 0.95Z 1 0.96Z 1 7.6~ 1 3.1]~ 0 5.3~2 0 1.~:~ 0 11.7~ 0 1.62Z 0

1~;~ PAII~O/S 11.7~ 0 4.39~ 0 3.9~ 0 1.5~ 0 2.55~ 0 16.(;~ 0 2.67Z 0 1.7~ 1 1.012 1 6.69~ 1 1.55~ 0
I~ INQJRRED 8.47~ 0 4.312 I 2.36~ I 3.0~ 0 2.3~ 0 7.912 0 2.5~ I 3.77~ 0 2.3~ 0 6.8~% 0 1.1~ I

6
1

0

1

1

5

0
5

6

1

0

3

o

4

3
4

o

6

0

I

1

6

0

o

5
2

o
7

o

3

3
1

4

3

31

18

NOTES: A. "1" IN THIS (Z].XJ44 IR)ICKtrEs THE PROJECTICN

I’ETHCD ~ITH THE L,O~ST AVEP.AGE DEVIATION.

LCSSES HA~E 9EEN RESTATED TO TIE LATEST DIAGO4AL.

PROJ~CTICNS HAVE ~ I~STAT~ TO 11E ll(:LRI~D LE~L.

N-4

N’3

N’2

N’I

02:14 PM

O.O(X~O

0.50~

DIST PAID~:~ 1~.29X 1~.29~ 0.01~ 14.29~ O.I]C~ 57.1~ 0.0~ 85.712 TI ./~3~ 100.01~ ~2.86~ 36.3~;

DIST I~ O.Ol~ 71.43~ 7’1.4J~Q 0.01~ 57.14~ O.OO~ 14.29~ 0.01~ 28.571~ 0.01~ 14.27& Z3.3~



NATIONAL COUNCIL ON COMPENSATION INSURANCE
PAID ]NDEHNITY
CONPARISON OF PROJECTIONS RESTATED TO INCURRED LEVEL

POL]CY
YEAR

UTAH 1981
1982
1983
1964

VARIANCE FOR UTAH

FRC~t 1st FROM 2rid
REPORT DEVIATION(Z) REPORT DEVIATION(2)

21,857,500 14.87~ 22,397,476 12.7"~
24,064,056 3.53~ 21,~1,111 1~.~[
Z~,O38,&~ ~0.~5~ 26,030,~ 13.~
32,~70,92T 12.60~ 33,~,~9 9.2~

0.0~ 0.000

FROM 3~d FROH LAST
REPORT DEVIATION(2) REPORT

21,497,768 16.27% 25,676,553
22,122,583 11.39"/. 24,965,914
26,628,104 11.88~ 30,219,371
35,133,289 5.64~ 37,154,087

0.001

NEBRASKA 1981
1982
1983
1984

VARIANCE FOR NEBRASKA

30,582,413 -5.72~ 30,855,837 -6.6~.
30,292,083 -3.92~ 30,950,164 -6.18~
32,325,710 -0.14~ 33,302,137 -3.16~
37,643,561 4.55~ 38,214,515 3.10~

0.002 0.002

30,852,986 -6.66X
32,019,368 -9.85~
32,240,820 0.1ZX
38,374,937 2.69~

0.003

28,926,890
29,148,791
32,281,065
39,436,786

MAINE 1981
1982
1983
1964

VARIANCE FOR MAINE

122,034,320 15.68~ 113,787,138
112,980,000 30.11[ 117,999,103
133,175,591 31.44~ 142,843,308
153,637,171 25.54~ 181,308,942

0.004

21.37X 116,440,935 19.54~
27.01~ 122,652,852 24.13~
26.46~ 171,516,284 11.70~
12.13~ 203,002,008 1.62~
0.004 0.007

144,720,949
161,659,108
194,249,397
206,346,960

NORTH CAROLINA 1981 72,016,601
1982 66,742,056
1983 79,351,225
1964 102,328,919

VARIANCE FOR NORTH CAROLINA

-4.14~ 69,019,025 0.20X 68,743,566 0.60~
7.03~ 67,733,643 5.65~ 69,970,994 2.53[
7.80~ 64,267,408 2.08X 85,447,116 0.71~
2.57~ 102,385,616 2.52~ 101,603,865 3.26~

0.002 0.000 0.000

69,155,860
71,789,934
86,060,78~

105,032,851

LOUISIANA 1981 211,716,383
1982 216,404,726
1983 171,672,158
1964 191,378,385

VARIANCE FOR LOUISIANA

5.53~ 220,449,532
4.52~ 211,772,769

20.03X 181,217,270
19.85~ 198,913,857
0.006

1.64~ 222,336,897 0.79~
5.70~ 221,044,153 1.57~

15.58~ 189,883,543 11.55~
16.70"/, 220,970,645 7.46~
0.004 0.002

224,116,223
224,565,438
214,674,212
238,764,468

OREGON 1981 143,296,271
1982 137,998,679
1983 167,8~2,027
1964 211,118,087

VARIANCE FOR OREGON

WiSCORSlN 1981 108,563,026
1982 102,700,141
1983 109,994,235
1964 137,643,776

VARIANCE FOR WISCONSIN

-4.18~ 151,093,056
-2.41~ 135,255,994
3.17"/. 178,494,768
1.15~ 220,157,437

0.001

-9.64~ 147,194,513 -7.01X
-0.38~ 137,001,964 -1.67~
-2.97~ 180,294,129 -4.01~
-3.08~ 229,331,097 -7.38~
0.001 0.001

-3.93X 104,038,532 0.40~ 100,608,711 3.68X
8.33X 101,885,452 9.05X 106,506,930 4.93~

11.74[ 118,758,095 4.71~ 122,157,627 1.98[
7.11~ 143,962,372 2.98~ 144,662,329 2.51~

0.003 0.001 0.000

137,552,656
134,750,203
173,339,160
213,578,538

104,454,245
112,027,751
124,630,495
148,388,416

CONNECTICUT 1981 133,316,079
1982 135,521,942
1983 159,555,974
1984 195,934,197

VARIANCE FOR CONNECTICUT

2.48~ 131,263,218 3.99~ 134,648,677 1.51~
5.80~ 141,364,898 1.74[ 145,496,478 -1.13~
6.35[ 167,082,131 1.93~ 158,731,718 6.83~
4.55~ 191,125o605 6.90"/. 194,061,435 5.47~

0.000 0.000 0.001

136,711,428
143,863,732
170,367,130
205,282,583

MICHIr.~N 1981 272,243,929
1982 242,539,171
1983 280,756,241
1964 353,954,726

VARIANCE FOR NICHIGAN

-0.43~ 257,932,292
6.64~ 233,895,150
8.41X 293,687,017
5.26~ 349,417,640

0.001

4.85X 256,098,547 5.52~
9.97X 2~6,680,2TT 5.05Z
4.20X 288,372,196 5.93X
6.47~ 346,069,990 7.37%

0.001 0.000

271,070,627
259,802,141
306,551,501
373,598,246

FLORIDA 1981 167,869,995
1982 194,253,498
1983 244,142,609
1964 321,472,439

VARIANCE FOR FLORIDA

39.36X 192,915,158
34.97/. 218,009,983
33.04~ 273,970,473
32.67~ 374,051,549
0.001

30.32% 208,677,897 24.62%
27.02~ 235,113,103 21.29~
24.8~ 300,~01,418 17.47~
21.6~ 432,153,139 9.49~
0.001 0.003

276,852,087
298,T23,044
364,611,099
477,463,361

ILLINOIS 1981 335,590,568
1982 299,829,960
1983 328,909,218
196~ 390,895,891

VARIANCE FOR ILLINOIS

7.95X 330,913,241
14.03X 308,098,274
17.93X 359,166,986
14.52X 405,157,457
0.001

9.23~ 339,064,200 6.99~/.
11.66~ 324,125,939 7.06~
10.38~ 370,678,785 7.51X
11.40"/, 425,712,371 6.91~
0.000 0.000

364,573,945
3~8,761,392
400,783,937
457,301,523

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF WITHIN-STATE VARIANCES

10.61~ 8.23~ 5.63~
11.74~ 9.70X 7.34~
0.002 0.001 0.002

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTINATES THE EIGHTH OR LATEST REPORT.) 09:19 AM 03/28/91



NATIONAL COUNCIL ON COMPENSATION INSURANCE
PAID + O/S     [NDEHN[TY
COHPAR[$ON OF PROJECTIONS RESTATED TO INCURRED LEVEL (1)

POLICY FRON 1st FRON 2rid
YEAR REPORT DEVIATION(2) REPORT DEVIATION(2)

UTAH 1981 23,943,755 9.44~ 22,541,238 14.74~
1982 22,412,017 5.77~ 23,473,662 1.30~
1983 26,130,379 9.10~ 26,176,798 8.94Y.
1984 31,644,683 7.:~8~ 32,978,634 3.98~

VARIANCE FOR UTAH 0.000 0.003

FROM 3rd
REPORT

23,245,718
23,549,675
26,477,609
36,945,479

DEVIATIOR(2)

12.08~
0.98~
7.89%

-7.57~
0.00~

FRO~ LAST
REPORT

26,439,703
23,783,606
28,746,908
34,346,080

NEBRASKA 1981 29,8~,226 -5.20~ 29,337,478 -3.27%
1982 27,598,765 1.37~ 26,359,701 5.79~
1983 29,382,815 9.64~ 30,278,094 7.0~
1984 32,810,153 16.22~ 35,201,664 10.12~

VARIANCE FOR NEBRASKA 0.007 0.002

28,927,412
27,174,199
29,692,677
37,779,444

"1.82~
2.88~
8.89%
3.53~

0.001

28,409,098
27,981,112
32,588,464
39,163,865

NAINE 1981 101,465,794 30.46~ 109,002,590 25.30~
1982 122,591,082 24.31~ 144,464,965 10.80~
1983 155,840,020 12.20~ 181,472,145 -2.24~
1984 208,757,746 -3.671� 186,560,789 7.35~

VARIANCE FOR NA]NE 0.017 0.010

130,022,193
154,014,085
169,718,136
190,425,595

10.89%
4.90~
4.38~
5.43~

0.001

145,918,072
161,956,651
177,493,229
201,362,060

NORTH CAROLINA 1981 65,398,208 6.63~ 66,495,395 5.0"~
1982 ~ 66,203,060 9.20~ 68,374,078 6.2L~
1983 79,610,144 9.15~ 83,715,961 4.47"/.
1964 100,163,939 7.94~ 104,942,333 3.55~

VARIANCE FOR NORTH CAROLINA. 0.000 0.000

67,6~5,520
70,238,164
85,711,912

107,839,678

3.37~
3.67~
2.19%
0.88~

0.000

70,043,532
72,910,891
87,631,761

108,801,676

LOUISIANA 1981 209,995,961 7.60~ 223,660,806 1.59%
1982 220,083,461 1.69% 211,834,163 5.37~
1983 171,451,271 21.17~ 160,918,025 16.81~
1964 190,031,929 23.61~ 208,047,640 16.37~

VARIANCE FOR LOUISIANA 0.008 0.004

224,852,051
210,6~5,912
197,759,000
236,038,947

1.07X
5.90~
9.07~
5.11~

0.001

227,277,527
223,866,506
217,482,258
248,761,320

OREGON 1981 86,815,575 37.13~ 105,969,390 23.26~
1982 99,947,552 26.90~ 123,174,373 9.91~
1983 157,742,193 11.90~ 145,651,630 18.65~
1964 170,921,010 22.50~ 191,651,943 13.10~

VARIANCE FOR OREGON 0.008 0.003

123,859,511
113,900,117
167,157,153
234,795,294

10.30~
16.69%
6.64~

-6.46~
0.007

138,064,864
136,725,083
179,045,780
220,539,801

WISCONSIN 1981 100,783,454 3.95~ 92,237,270 12.09~
1982 96,886,470 14.51~ 103,050,915 9.07X
1983 107,032,182 12.31~ 123,962,473 -1.56~
1964 153,401,630 -5.02~ 162,660,019 -11.36~

VARIANCE FOR WISCONSIN 0.006 0.009

96,878,373
115,752,761
130,387,136
155,523,433

7.67~
-2.13~
-6.83~
-6.47~
0.003

104,923,447
113,333,859
122,055,743
146,073,014

CONNECTICUT 1981 126,919,632 3.8~% 132,653,164 -0.46~
1982 136,344,662 -0.62~ 140,466,116 -3.66~
1983 170,460,875 -6.15~ 167,797,618 -4.49%
1964 191,436,194 0.06~ IB7,071o~ 2.34~

VARIANCE FOR CONNECTICUT 0.001 0.001

138,694,767
13&,537,282
158,239,039
191,280,211

-5.04~
-0.76~
1.46~
0.14~

0.001

132,046,201
135,508,215
160,583,122
191,555,623

MICHIGAN 1981 268,902,267 2.12% 263,670,840
1982 243,457,612 8.04~ 242,986,030
1983 272,198,136 9.30~ 277,033,741
1984 310,354,178 15.78~ 320,566,239

VARIANCE FOR NICHIGAN 0.002

4.03~ 267,345,032
8.21~ 244,466,132
7.69% 276,656,146

13.01~ 330,833,261
0.001

2.69%
7.65~
7.8~

10.22~
0.001

274,733,881
264,729,905
300,122,643
368,488,711

FLORIDA 1981 193,510,535 30.06~ 237,969,561 13.99%
1982 262,640,305 10.16~ 273,145,060 6.56~
1983 299,056,560 16.31~ 302,012,261 15.48~
1964 376,398,777 19.00~ 411,302,433 11.49%

VARIANCE FOR FLORIDA 0.005 0.001

246, ]~8,424
274,155,000
327,224,363
443,728,342

10.96~
6.22~
8.42~
4.51~

0.001

276,691,868
292,336,665
357,319,301
464,687,556

ILLINOIS 1981 351,705,465 4.06~ 347,199,306 5.29~
1982 341,676,049 2.71~ 337,407,993 3.92~
1983 372,892,950 7.39% 376,244,927 6.56~
1964 406,219,305 12.49% 430,148,902 7.33~

VARIANCE FOR ILLINOIS 0.001 0.000

349,914,865
341,442,890
393,388,037
450,264,579

4.55~
2.77~
2.30~
3.00~

O. 000

366,600,925
351,183,036
402,660,489
464,183,130

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGEOF WITHIN-STATE VARIANCES

10.52% 7.27"/. 3.87~
11.46~ 8.50~ 5.55~
0.005 0.003 0.002

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT,
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDEREST]HATES THE EIGHTH OR LATEST REPORT.) 09:19 AM 03/28/91



NATIONAL COUNCIL ON CONPENSATION INSURANCE
INCURRED INDEMNITY
CONPARISON OF PROJECTIONS RESTATED TO IMCURRED LEVEL (1)

Exhibit 25

POLICY FROM 1st FROM 2rid
YEkR REI:~T DEVIATION(2) REPORT DEVIATION(2)

UTAH 1981 22,?06,955 14.09~ 21o346,831 19.23%
1982 20,235,201 15.88% 23,088,462 4.02%
1983 25,561,057 11.20~ 26,478,923 8.01%
1984 32,667,549 5.21% 32,751,791 4.97~

VARIANCE FOR UTAH 0.002 0.004

FRON 3rd FRON LAST
REPORT DEVIATION(2) REPORT

23,083,897 12.66~ 26,629,666
23,671,588 1.60% 26,055,923
26,330,626 8.52~ 28,783,892
36,464,421 -5.81~ 34,463,52?

0.005

NEBRASKA 1981 30,367,544 -6.89~ 28,430,168 -0.07~
1982 27,109,573 5.63% 26,334,685 8.33X
1983 ~,353,828 10.~ 30,~1,~1 6.1~
19~ 33,9~,5~ 15.15~ 35,1~,~ ~2.18~

VARIAN~ F~ NEBRAS~ 0.007 0.002

28,601,~ -0.6~
27,655,(~5 3.73~
29,475,414 10.27~
37,985,033 5.0~

0.002

28,409,963
28,727,725
32,868,585
40,009,182

MAINE 1981 103,803,808 28.8~% 10~,631,5T4 24.86X
1982 120,137,635 26.38% 145,3~9,9~0 10.92~
1983 160,254,891 10.40~ 179,814,445 -0.53~
19~ 207,2~,5~ -I.~ 191,~7,530 5.~

VARIANCE F~ ~INE 0.016 0.0~

130,477,651 10.57%
152,775,451 6.38%
171,314,087 4.22%
194,026,57~ 4.71~

0.001

145,904,792
163,183,825
178,863,646
203,609,930

NORTH CAROLINA 1981 67,390,104 3.76~ 6~,293,049 5.33~
1982 65,253,099 14.89~ 67,546,898 11.90"&
1983 76,302,694 13.81~ 82,593,613 6.71~
1984 97,768,297 12.65~ 104,199,599 6.88~

VARIANCE FOR NORTH CAROLINA 0.002 0,001

67,257,695 3.95%
70,294,175 8.31%
85,738,367 3.16%

109,421,080 2.22~
0.001

70,026,420
76,668,644
88,531,677

111,901,212

LOUISIANA 1981 204,928,655 9.86~ 216,593,527 4.73~
1982 207,351,421 9.07/. 208,490,068 8.571,
1983 169,388,676 22.47% 180,151,262 17.55%
198~ 192,162,813 23.41~ 210,734,935 16.00"~

VARIANCE FOR LOUISIANA 0.005 0.003

222,394,940 2.18~
208,178,232 8.70%
198,825,478 9.00%
238,328,280 5.01%

0.001

227,346,618
228,024,396
218,494,.023
250,886,533

OREGON 1981 116,117,686 15.67~ 114,920,800 16.35~
1982 111,996,583 16.85% 131,788,317 2.15[
1983 163,653,732 5.43~ 164,901,751 4.71~
1984 191,168,002 8.15~ 191,505,141 7.99Y,

VARIANCE FOR OREGON 0.002 0.003

UISCONSIN 1981 102,329,800 2.38% 91,261,793 12.93%
1982 95,310,059 17.15~ 101,937,620 11.39"4
1983 106,792,391 13.31~ 125,694,066
198~ 156,098,364 -5.51~ 162,412,681 -9.78~

VARIANCE FOR UISCONSIN 0.008 0.009

131,568,806 4.24~
132,272,067 1.79"/.
169,847,995 1.85~
202,083,149 2.91%

0.000

96,501,562 7.94~
116,883,237 -1.60%
130,766,593 -6.15~
155,008,612 -4.77"4

0.003

137,375,072
134,688,682
173,044,376
208,134,288

104,819,978
115,038,221
123,185,941
147,945,066

CONNECTICUT 1981 132,682,077 -0.68~ 130,349,106 1.14~
1982 132,999,520 6.53~ 132,452,600 6.91~
1983 154,984,579 4.44~ 161,603,520 0.35~
1984 182,205,058 8.11% 188,126,461 5.13~

VARIANCE FOR CONNECTICUT 0.001 0.001

133,106,980 -0.95%
134,651,939 5.36%
158,926,102 2.01~
198,097,602 0.10~

0.001

131,851,969
142,283,762
162,178,457
198,294,281

NICHIGA~ 1981 270,793,366 1.28% 260,167,553 5.15X
1982 230,595,754 14.28~ 237,018,291 11.89"/,
1983 256,003,906 14.99% 272,627,337 9.47%
1984 307,325,523 17.59~ 325,840,461 12.63~

VARIANCE FOR MICHIGAN 0.004 0.001

263,841,818
244,227,679
277,890,072
333,307,218

3.81% 276,299,393
9.21% 269,010,469
7.73% 301,158,187

10.63~ 372,933,449
0.001

FLORIDA 1981 178,965,614 35.46X 219,655,304 20.78%
1982 231,152,600 22.391Q 266,610,925 10.49~
1983 291,890,832 19.21X 309,031,180 16.46~
1984 387,348,755 18.43~ 421,640,292 11.21~

VARIANCE FOR FLORIDA 0.005 0.002

242,117,970
278,593,017
331,966,505
466,807,091

12.685Q 277,265,880
6.46% 297,841,962
8.11~ 361,283,671
1.70/. 474,881,618

O. 002

ILLINOIS 1981 349,820,177 4.53~ 340,021,733 ?.20%
1982 327,406,870 8.25~ 334,682,399 6.27%
1983 362,626,865 10.69"/, 382,625,833 5.71%
1984 420,949,062 10.44~ 439,333,568 6.53~

VARIANCE FOR ILLINOIS 0.001 0.000

348,419,681
347,184,768
395,959,802
656,046,109

4.91% 366,408,984
2.71X 356,843,606
2.43% 405,816,559
2.974 470,018,651’

0.000

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF UITHIN-STATE VARIANCES

11.68~ 8.19"/, 4.31~
12.35% 8.76~ 5.22%
0.005 0.003 0.001

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTIMATES THE EIGHTH OR LATEST REPORT.) 09:19 AM 03/28/91



NATIONAL COUNCIL ON COMPENSATION INSURANCE
PAID MEDICAL
COHPAR]SON OF PROJECT]ORS RESTATED TO INCURRED LEVEL (1)

POLICY FROM 1st FRC~ 2nd
YEAR REPORT DEVIATION(2) REPORT DEVIATION(2)

UTAH 1981 22,985,883 11.02% 25,&32,177 0.00%
1982 29,109,590 -5.39% 26,281,038 4.85%
1983 29,852,050 7.79% 29,240,425 9.68%
1984 33,~84,398 12.07% ~6,856,896

VARIANCE FOR UTAH 0.005 0.001

FROM 3rd FROM LAST
REPORT DEVIATION(2) REPORT

24,644,801 4.60~ 25,832,818
25,168,08~ 8.8~% 27,620,149
31,355,633 3.15% 32,374,256
38,614,229 -0.20~ 38,537,445

0.001

NEBRASKA 1981 21,989,512 6.67% 22,639,160 3.91%
1982 23,964,739 0.61% 23,740,2~Q 1.55%
1983 24,994,177 4.05% 26,096,034 -0.18%
1984 28,302,297 10.05% 29,628,958 5.83%

VARIANCE FOR NEBRASKA 0.001 0.001

22,372,812
24,702,38~
25,695,649
29,053,~5

5.04% 23,561,180
-2.44% 24,112,863

1.36% 26,050,285
7.66% 31,463,607

0.001

MAINE 1981 21,430,525 20.70% 22,802,611 15.62"4
1982 24,640,844 16.68% 25,853,154 12.58%
1983 31,625,398 11.83% 33,241,536 7.90%
196~ 37,057,181 12.80% 39,374,509 7.35%

VARIANCE FOR MAINE 0.001 0.001

24,137,817
26,535,278
34,022,062
42,181,181

10.68% 27,023,503
10.27% 29,572,051
5.74% 36,094,111
0.74% 42,497,027

0.002

NORTH CAROLINA 1981 50,980,~ -2.38% 52,630,016 -5.69~
1982 57,075,469 -1.23% 56,199,879 0.32%
1983 68,027,794 1.22% 70,397,129 -2.22%
198~ 83,329,337 0.52% 84,280,435 -0.62%

VARIANCE FOR NORTN CAROLINA 0.000 0.001

50,974,200
56,907,974
70,901,539
82,299,121

-2.37% 49,794,612
-0.93% 56,383,121
-2.95% 68,867,918
1.75% 83,763,230

0.000

LOUISIANA 1981 91,363,399 11.04% 96,464,511 6.08%
1962 106,219,244 6.53% 113,097,733 0.48%
1983 122,269,794 3.98% 127,047,718 0.22%
1984 141,~28,109 1.71% 142,4(>8,048 0.92%

VARIANCE FORLOUISIANA 0.001 0.001

102,581,227
117,507,683
127,257,926

0.12~ 102,705,619
-3.40% 113,641,098
0.06% 127,331,479
0.73% 143,790,512

0.000

OREGON 1981 98,593,142 -1.72% 101,8~4,877 -5.08%
1982 105,036,506 -6.13% 104,464,461 -5.55%
1983 124,733,279 -0.79~ 133,622,461 -7.97%
198~ 161,659,498 -1.36% 175,577,460 -10.09~

VARIANCE FOR OREGON 0.000 0.000

102,008,588
109,203,762
139,237,145
181,942,214

-5.25% 96,923,733
-10.34% 98,971,821
-12.51% 123,757,967
-14.08% 159,~,500
0.001

WISCONSIN 1981 72,747,106 -2.57% 71,485,641 -0.79~
1982 74,856,485 1.47% 74,964,212 1.33%
1983 8~,006,593 3.67% 85,002,015 2.53%
1984 96,117,248 6.85% 100,435,778 2.67%

VARIANCE FOR ~ISCONSIN 0.001 0.000

?0,3~0,198
74,552,056
86,155,656

101,546,595

0.77% ?0,923,493
1.87% 75,971,096
1.21% 87,209,069
1.59~ 103,189,583

0.000

CONNECTICUT 1981 52,696,385 -1.91% 49,666,806 3.95%
1982 55,291,190 4.97% 57,154,448 1.76%
1983 69,332,814 3.09~ 69,680,377 2.61%
1984 79,914,356 6.13% 78,897,778 7.32%

VARIANCE FOR CONNECTICUT 0.001 0.000

51,067,331
56,947,593
68,434,481
80,947,561

1.24% 51,708,544
2.12% 58,181,067
4.35% 71,546,169
4.92% 85,133,281

0.000

MICHIGAN 1981 115,678,275 -5.21% 113,654,081 -3.371Q
1982 115,481,262 -4.20% 115,600,866 -4.31%
1983 143,064,811 -6.53% 139,796,216 -4.09%
1984 165,375,269 -1.T2% 161,901,494 0.41%

VARIANCE FOR MICHIGAN 0.000 0.000

114,072,455
112,581,893
134,452,644
159,225,484

-3.75% 109,948,714
-1.58% 110,827,185
-0.11% 134,299,245
2.06% 16~,572,839

0.000

FLORIDA 1981 183,703,972 14.63% 188,430,575 12.43%
1982 211,390,577 13.79% 211,113,874 13.90%
1983 242,368,676 15.33% 246,666,206 13.83%
1984 270,647,067 18.61% 284,627,560 14.40%

VARIANCE FOR FLORIDA 0.000 0.000

185,483,016
213,739,812
252,98~,330
298,423,484

13.80% 215,179,101
12.83% 245,204,692
11.6~ 286,245,075
10.25% 332,514,275
0.000

ILLINOIS 1981 145,833,980 -2.53% 146,241,229 -2.62%
1982 151,543,014 -3.67% 147,588,578 -0.971Q
1983 175,701,114 3.03% 176,054,851 2.83%
1984 190,700,616 3.15% 192,919,363 2.02~

VARIANCE FOR ILLINOIS 0.001 0.001

143,874,327
147,285,881
177,381,928
193,990,775

-1.15% 142,234,473
-0.76% 146,172,025
2.10% 181,184,223
1.48% 196,902,0~4

0.000

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF UITHIN-STATE VARIANCES

4.24% 2.50% 1.62~
6.39% 4.94% 4.43%

0.001 0.001 0.001

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTIMATES THE EIGHTH OR LATEST REPORT.) 01:05 PM     03/28/91



Exhibit 27

NATIONAL COUNCIL ON COMPENSATION INSURANCE
PAID + OIS    HEDICAL
COMPARISON OF PROJECTIONS RESTATED TO INCURRED LEVEL (1)

POLICY FROM 1st FR(~4 2r~l
YEAR REPORT DEVIATION(2) REPORT DEVIATION(2)

UTAH 1981 24,150,498 6.49~ 24,792,024
1982 28,148,814 2.91~ 25,312,300 12.69%
1983 26,595,536 20.7’3~ 29,973,302 10.66[
1984 35,342,676 7.15~ 48,537,315 -27.52~

VARIANCE FOR UTAH 0.005 0.026

FROM 3rd
REPORT

23,273,507
29,163,148
38,060,360
37,539,109

DEVIATION(2)

9.8~
o0.59~

1.38~
0.007

FROM LAST
REPORT

25,826,365
28,991,321
33,551,519
38,062,6~4

NEBRASKA 1981 22,036,637 3.03~ 23,244,732 -2.28~
1982 22,78~,577 -0.40~ 24,176,422 -6.53X
1983 26,517,466 -4.8~ 25,797,113 -1.99~
198~ 28,176,801 8.13~ 29,005,467 5.42~

VARIANCE FOR NEBRASKA 0.002 0.002

23,374,431
23,319,426
25,~9,556
31,057,123

-2.85~ 22,725,796
-2.75~ 22,694,382
-0.62~ 25,293,704
-1.27~ 30,~,632
0.000

MAINE 1981 20,998,463 23.02~ 24,165,792 11.41~
1982 28,183,243 4.04~ 30,926,583 -5.30~
1983 35,861,792 -5.90~ 39,234,069 -15.86~
198~ ~4,598,131 -9.05~ 42,436,596 -3.T~

VARIANCE FOR MAINE 0.016 0.009

27,396,124
31,768,579
36,331,376
40,~88,212

-0.43X 27,279,532
-8.17~ 29,368,616
-7.28~ 33,864,747
0.51X 40,8~5,745

0.002

NORTH CAROLINA 1981 50,458,906 -3.02~ 49,969,36~ -2.02~
1982 52,439,984 5.48~ 54,051,6~9 2.571~
1983 66,085,072 0.72~ 70,598,005 -6.06~
198~ 82,047,416 1.175~ 82,365,395 0.78~

VARIANCE FOR NORTH CAROLINA 0.001 0.001

49,664,493
55,491,306
69,377,326
86,433,918

-1.40~ ~8,980,675
-0.02~ 55,478,099
-4.23~ 66,561,738
-4.12~ 83,014,998
0.000

LOUISZANA 1981 93,633,936 8.90"~ 96,867,802 5.76[
1982 102,557,720 9.27~ 114,321,064 -1.13~
1983 124,594,055 6.44~ 127,177,314 4.50~
1984 147,090,496 -1.52% 143,798,634 0.75%

VARIANCE FOR LOUISIANA 0.002 0.001

10~,189,732
116,004,365
124,857,291
151,559,715

-3.31~ 102,783,836
-2.62~ 113,041,926
6.24~ 133,163,935

-4.61~ 144,882,276
0.002

OREGON 1981 98,819,896 -0.27~ 103,378,501 -4.90%
1982 106,196,276 -1.28~ 111,657,505 -6.48X
1983 135,476,015 -0.63[ 114,757,414 14.76~
1984 137,912,323 22.47"~ 132,932,997 25.26~

VARIANCE FOR OREGON 0.010 0.018

105,466,000
~5,505,142

113,411,934
152,664,055

-7.02~ 98,550,135
8.92~ 104,857,644

15.76~ 134,621,614
14.17~ 177,871,~80
0.008

WISCONSIN 1981 67,394,747 4.79~ ~6,739,529 5.72~
1982 71,524,618 5.15~ 70,990,254 5.86~
1983 81,918,98~ 5.42"~ ~,331,240 0.32~
19~ 101,9~2,981 -0.0~ 107,630,~9 -5.61~

VARIANCE F~ WISC~SIN 0.001 0.002

66,308,363
74,379,496
91,151,192

107,060,397

6.32~ 70,785,046
1.37~ 7S,409,756

-5.24~ 86,611,006
-5.05[ 101,918,112
0.002

CONNECTICUT 1981 52,604,770 -3.17% 51,677,454 -1.36~
1982 55,678,321 8.03~ 55,700,925 8.00~
1983 70,511,466 1.8~ 73,607,879
198~ 83,535,185 0.97~ 86,625,449 -2.70~

VARIANCE FON CONNECTICUT 0.002 0.002

51,556,0~0
60,018,780
72,642,043
86,088,051

-1.12~ 50,985,988
0.86~ 60,541,243

-1.13~ 71,830,723
-2.06~ 84,351,052
0.000

MICHIGAN 1981 112,997,391 -0.63X 112o626,048 -0.30X
1982 114,957,506 -0.971~ 119,462,422 -4.93X
1983 138,705,982 -4.13~ 133,521,523 -0.24~
1984 164,391,727 -0.14~ 160,572,176

VARIANCE FON MICH%GAN 0.000 0.001

115,495,593
115,464,240
130,456,109
163,406,618

-2.85~ 112,294,3~6
-1.42~ 113,848,380
2.06~ 133,202,072
0.46~ 164,163,399

0.000

FLORIDA 1981 183,420,257 13.89~ 195,558,796
1982 224,936,603 11.96X 233,728,100 8.51~
1983 264,719,489 8.97~ 259,763,416 10.67"~
1984 298,220,112 11.77~ 303,341,046 10.25~

VARIANCE FOR FLORIDA 0.000 0.000

198,548,592
234,405,560
265,954,324
326,527,315

6.78~ 212,996,052
8.25X 255,481,456
8.54~ 290,793,416
3.39~ 337,994,891

0.000

ILLINOIS 1981 147,548,091 -4.43X 141,624,280 -0.23X
1982 143,361,216 1.43X 145,702,843 -0.18~
1983 176,007,090 2.01~ 182,8~8,126
198~ 197,317,002 1.17"4 194,552,596 2.55~

VARIANCE FOR ILLINOIS 0.001 0.000

AVERAGE DEV[ATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF WITHIN-STATE VARIANCES

141,985,947
148,643,538
182,018,888
196,425,683

-0.49~ 141,293,616
-2.20~ 145,439,711
-1.34~ 179,615,161
1.61~ 199,646,943

0.000

3.7x~ 1.30~ 0.20X
5.63X 6.01~ 4.18~

0.004 0.006 0.002

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RAT]OED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTINATES THE EIGHTH OR LATEST REPORT.) 01:05 PM 03/28/91



NATIONAL COUNCIL ON COMPENSATION INSURANCE
INCURRED MEDICAL
COMPARISC~I OF PROJECTIOHS RESTATED TO INCURRED LEVEL (1)

POLICY FRON 1st FRON 2rid
YEAR REPORT DEVIATION(2) REPORT DEVIATION(2)

UTAH 1981 23,70~,028 8.75I 24,075,576 7.32~
19~2 26,2~0,91~ 12.~ 2A,9~,7~1 16.~
1983 26,205,811 22.53~ 30,~7,965 11.1~
19~ 35,659,147 - 11.~ ~8,~9,001 -21.3~

VARIANCE F~ UTAH 0.003 0.021

FROM 3rd FROM LAST
REPORT DEVIATION(2) REPORT

Z3,208,377 10.65[ 25,975,757
29,140,616 2.38~ ~9,850,00~
38,125,247 -12.71[ 33,825,338
40,449,839 -0.85~ 40,108,263

0.007

NEBRASKA 1981 22,361,057 1.6SZ 22,996,807
1982 22,574,611 1.93~ 23,950,998 -4.05[
1983 26,326,747 -3.64~ 25,841,088 -1.73[
1984 28,401,470 8.38~ 28,954,40~ 6.60~

VARIANCE FOR NEBRASlCA 0.002 0.002

23,239,959 -2.21~
23,36%931 -1.53~
25,402,298 -O.OOX
31,027,790 -0.09~

0.000

22,73~,716
23,017,738
25,401,149
30,999,259

NAINE 1981 22,28~,38~ 18.42~ 24,6~,610 9.71~
1982 28,451,542 5.1~’~ 30,435,251 -1.42~
1983 35,714,1~ -4.03~ ~,248,162 -11.41~
19~ 43,335,~ -3.3~ 43,6~,~ -~.0~

VARIANCE F~ ~INE 0.0~ 0.0~

27,172,732 0.53Z
31,282,075 -4.24~
37,105,292 -8.08~
42,020,873 -0.23~

0.OOl

27, 317,196
30,009,408
3~,329,895
41,9Z3,605

NORTH CAROLINA 1981 52,183,850 -6.59"~ 50,29~,000 -2.73~
1982 52,113,685 8.95~ 53,401,697 6.70~
1983 63,970,147 4.73~ 69,~>2,167
198~ 79,990,793 5.72X 82,070,783 3.27~

VARIANCE FOR NORTH CAROLINA 0.003 0.002

49,498,356 -1.10’4
55,317,168 3.3~Z
69,327,798 -3.25~
86,974,298 -2.51~

0.001

48,957,552
57,239,188
67,143,021
8~,8~2,223

LOUISIANA 1981 93,865,842 8.86[ 96,150,978 6.65[
1982 99,473,446 13.40~ 112,448,128 2.11[
1983 120,96~,350 9.46~ 125,2T2,312 6.23~
198~ 144,452,494 1.16~ 143,833,729 1.59~

VARIANCE FOR LOUISIANA 0.002 0.001

105,719,596 -2.~X
114,572,621 0.26~
125,0~,143 6.39~
151,333,717 -3.55~

0.002

102,~x76,315
114,8~7,3~7
133,598,5(>~
1~,152,248

OREGON 1981 121,311,089 -23.92~ 107,382,772 -9.69~
1962 111o470,511 -9.81Z 122,032,006 -20.21~
1983 148,380,894 -18.00~ 143,160,T73 -13.85~
198~ 174,738,2~>4 -8.55~ 150,583,830 6.45~

VARIANCE FOR OREGON 0.00~ 0.010

114,682,309 -17.15~
117,332,397 -15.58~
127,216,38~ -1.171
142,869,771 11.24~

0.013

97,894,129
101,515,737
125,750,474
160,969,922

WISCONSIN 1981 68,855,8~5 2.68X 66,727,774 5.68~
1982 71,287,196 6.39~ 70,70~,244 7.15~
1983 81,897,172 5.72~ 87,007,8~5 -0.17~
1984 103,475,484 -0.79~ 107,835,699 -5.03~

VARIANCE FOR WISCONSIN 0.001 0.002

66,453,092 6.07~
74,959,336 1.57~
91,186,699 -4.98~

106,881,599 -4.10~
O. 002

70,749,377
76,153,259
8~,8~2,8~3

102,669,G65

CONNECTICUT 1981 57,151,748 -11.80~ 52,0~7,535 -1.91~
1982 56,401,243 11.58Z 52,925,483 17.03~
1983 6~,662,001 10.90~ 70,546,207 2.79~
1984 79,100,452 9.14~ 86,660,316 0.46~

VARIANCE FOR CONNECTICUT 0.009 0.005

49,794,117 2.5~
58,958,6~ 7.57~
72,754,877 -0.25~
88,566,787 -1.73~

0.001

51,120,258

T2,571,~3
87,0~0,856

HICHIGAN 1981 117,048,891 -4.~ 113,285,689 -1.08~
1982 114,589,778 0.76~ 118,424,936 -2.56~
1983 136,039,705 -I.971Q 131,001,336 1.81~
196~ 160,026,117 3.24~ 159,321,500 3.66~

VARIANCE FOR MICHIGAN 0.001 0.001

115,454,457 -3.02~
114,509,042 0.83~
129,439,614 2.98~
16~,744,138 0.38~

0.000

112,073,710
115,~67,568
133,416,40~
165,377,686

FLORIDA 1981 177,923,928 16.8~X 1~0,001,225 11.24~
1982 212,813,679 18.15~ 233,401,120 10.24~
1983 26~,740,392 lO.t~ 263,168,792 11.1~’~
198~ 30~,285,956 12.0~ 309,158,699 11.21~

VARIANCE FOR FLORIDA 0.001 0.000

199,066,858
235,754,529
269,048,154
337,193,589

7.00~ 214,059,126
9.33~ 260,017,265
9.20~    296,31Z,7~4
3.16~ 348,204,690

0.001

ILLINOIS 1981 149,424,425 -5.91[ 140,297,996 0.56Z
1982 140,429,598 4.73~ 144,693,890 1.8~
1985 172,856,652 3.90~ 183,211,881 -1.85Z
198~ 1<79,874,735 0.47~ 196,082,173 2.3~

VARIANCE FOR ILLINOIS 0.002 0.000

141,535,914
149,431,8~4
182,226,274
197,411,249

-0.32~ 141,0~0,542
-1.38[ 147,40~,%7
-1.31~ 179,876,30~
1.70~ 200,825,050

0.000

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF WITHIN-STATE VARIANCES

3.56~ 1.44~ -0.15[
8.24~ 6.3~

0.003 0.004 0.003

NOTES: (I) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTINATES THE EIGHTH OR LATEST REPORT.) 01:05 ~     03/28/gl
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PAID/INCURRED
WISCONSIN
IST REPORT
MEDICAL

PAID INCURRED RATIO
LOSS LOSS PD/INC

CHANGE IN
RATIO

1981

1982

1983

1984

49,887,690 74,014,506 67.4%

54,638,119 83,126,091 65.7%

61,395,469 95,644,133 64.2%

68,537,617 111,954,113 61.2%

-1.7%

-1.5%
-’3. O%
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PREMIUM AND LOSS
DEVELOPMENT FACTORS:
TECHNICAL APPENDIX

I. INTRODUCTION

Accompanying this appendix is a series of exhibits prepared in the course of our
analysis of the National Council on Compensation Insurance’s (NCCI) development
factor selection and experience projection methodologies. The discussion that follows
will provide an overview of these exhibits, and will illustrate the calculations involved
in the tests that the exhibits present. Finally, we will discuss the manner in which the
tests tie in to the summary exhibits included in the main body of the report.
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PREMIUM AND LOSS
DEVELOPMENT FACTORS:
TECHNICAL APPENDIX

II. SCOPE OF THE TESTS

The exhibits that support our tests and analysis were prepared for eleven states
distributed among the three regions:

Northern Region Southern Region Western Region
Maine North Carolina Utah
Wisconsin Louisiana Nebraska
Connecticut Florida Oregon
Michigan
Illinois

For each state, we received nine reports (diagonals) of policy year premium and loss
data. The reports, or evaluation dates, spanned the period 1981 to 1989. The
corresponding range of policy years is 1973 (for which the 1981 evaluation date
constitutes the eighth report) to 1987 (for which the 1989 evaluation date constitutes
the second report.)

The same exhibits were prepared for each state. These exhibits1, in order of
presentation, are:

Premium -
Premium -
Indemnity -
Indemnity -
Indemnity -
Indemnity -
Indemnity -
Indemnity -
Medical -
Medical -

Development by Diagonal, Showing Variance
Tests of Minimum Average Squared Deviations
Paid - Development by Diagonal, Showing Variance
Paid - Tests of Minimum Average Squared Deviations
Paid + Outstanding - Development by Diagonal, Showing Variance
Paid + Outstanding - Tests of Minimum Average Squared Deviations
Incurred - Development by Diagonal, Showing Variance
Incurred - Tests of Minimum Average Squared Deviations
Paid - Development by Diagonal, Showing Variance
Paid - Tests of Minimum Average Squared Deviations

1 Note: These exhibits follow Exhibits E-1 through E-16. The E-xx exhibits are
provided, along with a narrative discussion, to provide the reader with more of the
details underlying the calculations on the referenced state exhibits.
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Medical -
Medical -
Medical -
Medical -
Indemnity -
Indemnity -
Medical -
Medical -

Paid + Outstanding - Development by Diagonal, Showing Variance
Paid + Outstanding o Tests of Minimum Average Squared Deviations
Incurred - Development by Diagonal, Showing Variance
Incurred - Tests of Minimum Average Squared Deviations
Comparison of Projections
Comparison of Projections Restated to Incurred Level
Comparison of Projections
Comparison of Projections Restated to Incurred Level

(As a technical note, NCCI has recently begun analyzing paid plus case projections, as
case reserves have been separately identified in their data base beginning with the
December 31, 1986 evaluation. Prior to this date, the financial calls did not allow a
decomposition of outstanding losses into their case and bulk components. Since total
outstanding losses have also been included in the subsequent reports, a complete
history of them was available. For this reason, our tests are based on paid plus
outstanding (as well as paid and incurred) rather than on paid plus case; this serves as
an approximate indication of the predictive ability that can be expected to emerge
from the paid plus case projections as future reports become available.) The following
is a brief overview of the exhibits for each state.

NCCl projects:
Premium

Indemnity Paid Losses
Indemnity Paid + Outstanding Losses
Indemnity Incurred Losses

Medical Paid Losses
Medical Paid + Outstanding Losses
Medical Incurred Losses

For each of seven different development projections that NCCI performs in each rate
review, we have prepared two initial tests.

For each of these data types, we have tabulated the sample variance resulting for each
report-to-report development period. This is the variance of the column of
development factors for each period, based on the nine diagonals of data for each
state. Also shown on the exhibit for each state are the variances for the corresponding
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region. For each data type, this is the state exhibit referred to above as ’Development
by Diagonal, Showing Variance.’

Also for each data type, we have tabulated the total of the average squared deviations
for each report-to-report development period. Deviation is defined as the difference
between a predicted development factor, based on the preceding diagonals, and the
actual value of the factor. The squares of these deviations have been averaged across
common years for each report-to report development period, for each of these six
different development factor averaging methods:

Two-Year Straight Average
Three-Year Straight Average
Four-Year Straight Average
Two-Year Exponentially Weighted Average
Three-Year Exponentially Weighted Average
Four-Year Exponentially Weighted Average

The down-the-column averages are then summed across the development periods to
provide a total measure of the historical predictive ability of each of the six averaging
methods. The lower the total, the closer a particular method comes to predicting the
factor, and thus the better the method’s past predictive ability. For each data type,
this is the state exhibit referred to above as ’Tests of Minimum Average Squared
Deviations’. The final four exhibits for each state analyze projection results. The
same two exhibits appear for both indemnity and medical. These exhibits compare
projection results based each of three types of data:

Paid Losses
Paid + Outstanding Losses
Incurred (including IBNR) Losses

The projections are to eighth report, and the development factors used to project to
eighth report are based on the NCCI’s current selection procedure of two-year straight
averages.
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Once the projections have been calculated, they are compared by policy year for
each data type to indicate the variability of the projection methods over time. The
variability in the projections results from the use of prior development patterns to
project the actual emergence of losses; two measures of this variability we have used
are report-to-report fluctuations and deviations relative to the latest available
projection for each policy year. These measures of variability are presented in the
exhibits referred to as ’Comparisons of Projections’ for both indemnity and medical.

The projections are only done to eighth report, corresponding to the latest generally
available evaluation of each policy year, thus the projections are intrinsically on
different levels. In order to make them comparable, the paid projections and the paid
plus outstanding projections are adjusted to the incurred level. After adjustment, a
second element of variability has been incorporated for the affected loss statistic
types: the projections reflect not only the difference between predicted and actual
loss emergence noted above, but now also reflect the difference between predicted
and actual factors at the incurred level of the eighth report. Therefore, report-to-report
fluctuations in the projections and deviaUons to the last available projection by policy
year are again compiled. These tests are presented in the exhibits referred to as
’Comparisons of Projections - Restated to Incurred Level’ for both indemnity and
medical.

So far, a general overview of the exhibits presented for each state has been given.
The next sections of this memorandum will cover the details behind the exhibits, and
how the exhibits relate to the summary exhibits that appear in the main body of the
report. These sections will refer to a series of illustrative exhibits, attached as Exhibit
E-1 to Exhibit E-24.
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III. FACTOR SELECTION TESTS

Our first test for factors was intended to investigate the variability of development
factors as a function of the underlying volume of data. The intent was to evaluate the
appropriateness of including regional, or other broader-based, data with state data in
selecting development factors. A clear relationship between increasing size and
decreasing variance would indicate that the stability of state factor selections might be
improved by giving weight to broader-based factors.

The test will be illustrated with Nebraska indemnity paid losses. The process began
by compiling state and regional development triangles for policy year data. For
Nebraska indemnity paid losses, these triangles appear as Exhibits E-1 to E-4.
(Nebraska is in the Western region.)

The state and regional development factors for each report-to-report development
period are then carried forward from Exhibits E-2 and E-4, respectively, to Exhibit E-5,
which is the "Development by Diagonal, Showing Variance’ exhibit discussed above.
For each report-to-report period, the sample variance has been calculated for both
the state and regional experience.

For Nebraska and the Western region, we see that the following sample variances (in
millionths) for each report-to-report period were found:

Nebraska
West

First Second Third Fourth Fifth Sixth Seventh
to to to to to to to
Second Third Fourth Fifth~ Sixt.___b_hSeventh ~
5513 714 308 209 38 120 60
4194 847 123 27 10 11 7

These are then carried to the summary exhibit for variance in development factors
used in our report, which is reproduced here as Exhibit E-6. On Exhibit E-6, the states
and regions are arranged in increasing order of size (as measured by 1987 standard
earned premium at second report), to allow the nature of variance as a function of
size to be discerned. Our conclusions on the value of broadening the experience
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base in the selection of development factors were drawn from this exhibit and
corresponding exhibits for the other data types.

Note that this test is performed for seven data types that NCCI projects in each rate
review. Thus, for each state (and its corresponding region), the above test is
performed for:

Premium

Indemnity Paid Losses
Indemnity Paid + Outstanding Losses
Indemnity Incurred Losses

Medical Paid Losses
Medical Paid + Outstanding Losses
Medical Incurred Losses

The second test of development factors considers different alternatives in the selection
process, by using more than two years, and also by using non-uniform weights by
year. The test measure is the average squared deviation for each averaging
altemaUve; the deviations are between the predicted development factor for year N
(as predicted from years N-l, N- 2, and N-3 and N-4, as needed), and the factor that
ultimately resulted for year N. The average squared deviations are subsequently
compiled for each report-to-report period, and then summed across periods to give an
aggregate measure of the performance of each weighting alternative.

An illustration will again be used to make the design of the test and its use in our
report clearer. Continuing with the example of Nebraska indemnity paid losses, the
development factors from Exhibit E-2 are posted in the top part of Exhibit E-7. From
the factors, tables of the squared deviations for each. averaging alternative are created
immediately below. (Exhibit E-7 shows the 2-, 3-, and 4-year straight average
alternatives; Exhibit Eo8 shows the exponentially weighted average alternatives.)

As an example of the calculation of the squared deviations, we consider first to
second report development culminating with the 1981, 1982, and 1983 evaluation
dates. For these periods, the first-to-second report development factors can be
calculated for the 1979, 1980, and 1981 policy years, respectively. Further, under a
two year straight average, the policy year 1979 and 1980 factors are used to predict
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the policy year 1981 first-to-second report development factor.
policy year 1981 paid development factor is thus estimated as:

(1/2) X (1.462 + 1.498) = 1.480.

In this example, the

The policy year 1981 first-to-second development factor was actually 1.521. Thus, the
squared deviation between the predicted factor and the actual factor is:

(1.480 - 1.521)2 = (-.041)2 = .001681.

This number can be found as the first entry in the table for "Squared Errors for
Predictions from Two-Year Straight Averages" in Exhibit E-7. Subsequent entries down
the column are calculated in a similar fashion, and averages are computed for each
report-to-report period.

As the number of years averaged into the predicted factor increases, the predictions
can be made for fewer years. For example, where four years are built into the
prediction, development culminating with the 1985 report becomes the first period
for which predictions can be performed. The average squared deviations were
computed across common development periods beginning with the 1985 report to
remove any potential distortions. Thus, the averages shown across the 1985-1989
development periods for each averaging method are used for comparisons across the
methods.

Similar average squared deviations are calculated for the exponentially weighted
averaging methods. The only difference .is that the prediction of the paid loss
development factor (PLDF) at N is of the form:

^        .91 x PLDFN.2 + .90 x PLDFN.1
PLDFN =

.91 + .90
This form assumes the two year period is being used for predictions; the extension of
this formula to three or four years is analogous. The results of applying this family of
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formulas are seen in Exhibit E-8, with the average squared deviations across the 1985-
1989 development periods again being the pertinent statistic.

Exhibit E-9 summarizes the results from the six averaging methods in Exhibits E-7 and
E-8. (A version of this summary exhibit has been prepared for each loss type for each
state.) The average squared deviations by report-to-report period are posted and
totaled across periods. The method producing the lowest total average squared
deviations across periods is then designated in Exhibit E-9, and tabulated in the
summary exhibit (shown here as Exhibit E-10) which was presented in the report.

Exhibit E-9 includes two sets of variance comparisons. In the second set, the factor
averaging method that produces the minimum average squared deviation for each
report-to-report Period is identified. The method that has the minimum average
squared deviation for the most report-to-report Periods is identified on Exhibit E-9,
and then tabulated on Exhibit E-10.

The two tables in Exhibit E-10 are different ways of evaluating the methods of
averaging and weighting prior development factors that would have worked best in
the past.
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IV. PROJECTION METHOD TESTS

Our tests for the loss projections from the three different loss statistic types (paid, paid
plus outstanding, incurred) are designed to identify stability and predictive accuracy in
the projection results.

Our projection tests begin with a restatement of experience reported to NCCI. The
restatement is performed by starting with the last available report for each policy year
and successively dividing out the prior report-to-report development factors derived
from the NCCI data for that policy year. The restatement removes the impact of
differences in reporting carriers; that is, it eliminates the problem of ’matching’
companies, by restating each policy year’s losses to the level of the companies
included in the last available report for the year. The restated Nebraska indemnity
paid loss triangle is presented here as Exhibit E-11.

As an illustration of the restatement process, the paid loss data in Exhibit E-1 is related
to the restated paid loss data in Exhibit E-11 as follows. First, the paid losses at
seventh and eighth report in Exhibit E-11 come directly from the matching seventh
and eighth report columns of Exhibit E-1. Then, for example, Exhibit E-1 shows the
policy year 1974 development (for matching companies) from sixth to seventh report
as:

Paid losses at seventh report
Paid losses at sixth report

= 8,997,989 = 1.031.
8,725,874

This development factor is divided out of the policy year 1974 restated paid losses at
seventh report to calculate the corresponding policy year 1974 restated paid losses at
sixth report:

8,999,016 + 1.031 = 8,728,435

This procedure is continued until all reports have been restated for the composition of
companies included in the eighth (or latest available) report of the policy year.
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The projections that were performed utilized predicted development factors based on
NCCI’s current two-year straight average selection procedure. Exhibit E-12 gives the
triangle of predicted report-to-report development factors, as found by taking two-
year averages of the factors in Exhibit E-2.

Projections were made to eighth report for two reasons. First, eighth report marks the
terminal point in the data that was historically available for individual policy years.
Second, for the paid and paid plus outstanding methods, the development tail beyond
eighth report is based on the incurred loss development tail. Hence, it is to eighth
report for which the last projection incorporating the unique aspects of each data
type’s own development history can be performed.

To make projections to eighth report, development factors were accumulated from
each earlier report to eighth report. Exhibit E-13, which is an example of this for
Nebraska indemnity paid losses, is essenUally the multiplication of Exhibit E-12 along
the diagonals. Projections are then shown in Exhibit E-14. The triangle of projectio.ns
in Exhibit E-14 is simply the product of corresponding entries in Exhibits E-11 (restated
paid losses) and E-13 (cumulative development factors to eighth report).

To illustrate the projection process, we first consider the computaUon of cumulative
development factors. For example, the predicted development factor to be applied to
policy year 1977 paid losses at fifth report to bring them up to eighth report is found
as:

Policy year 1975 7th to 8th
Policy year 1976 6th to 7th x
Cumulative    6th to 8th
Policy year 1977 5th to 6th x
Cumulative     5th to 8th

1.0335 [unrounded]
1.040
1.07484
1.034
1.11138456

This cumulative factor is as shown in Exhibit E-13, where it is the factor shown to
three decimal places as 1.111. The factor is then multiplied by the 1977 restated paid
losses at fifth report:
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13,164,899 x 1.111384.56 = 14,631,265.

This result appears on Exhibit E-14 as the policy year 1977 projection of paid losses at
eighth report from fifth report.

Exhibit E-14 provides a means for comparing the stability of projections across reports,
within data type and policy year. The tests are intended to measure variability of the
projections to eighth report. The values shown do no.__~t represent estimates converted
to a common (incurred) basis. That is, variability reflected in the conversion to
incurred at eighth report is not reflected in this test.

To convert the projections to an equivalent level, adjustment factors are derived for
each evaluation year. The adjustment factors are ratios of either paid or paid plus
outstanding to incurred, and are applied by evaluation year in order to match the
manner in which they emerge.

The example of Nebraska indemnity paid losses is continued in Exhibit E-15, where a
paid to incurred ratio for each evaluation year is calculated. The ratio that is then
applied to restate the paid projections to an incurred level for each evaluation year is
the average of the preceding evaluation year’s ratio with the current evaluation year’s
ratio. For example, Exhibit E-15 shows that the eighth report for evaluation year 1981
(the age of policy year 1973) has a paid to incurred ratio of .8016 and the eighth
report for evaluation 1982 (the age of policy year 1974) has a paid to incurred ratio of
.8097. Hence, the average of these two ratio values, .8057, is used to modify all
projections from the evaluation year 1982 diagonal: the policy year 1981 from first
report, the policy year 1980 projection from second report, etc., out to the policy year
1974 projection from eighth report.

The restated paid projections based on the adjustment ratios in Exhibit E-15 are
shown in Exhibit E-16. As an example of the derivation of the values in Exhibit E-16,
we recall that the paid projection of policy year 1977 from fifth to eighth report was
14,631,265. This is a projection from the 1982 evaluation year, so the paid to
incurred ratio of the preceding paragraph is relevant. Dividing the unadjusted paid
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projection by the unfounded average paid to incurred ratio for the 1982 evaluation
date, the restated projection at the incurred level is then:

14,631,265 + .8056521 -- 18,160,773

The value can be confirmed on Exhibit E-16.

Projections are now available to compare not only from report to report, but between
projection methods. Exhibits E-17 and E-18 perform these comparisons. Versions of
these exhibits accompany this appendix for each state for each of indemnity and
medical losses.

Exhibits E-17 and E-18 focus on policy years 1978 to 1984, because earlier and later
policy years do not have enough report dates available to produce meaningful
comparisons. Exhibit E-17 covers unadjusted projections (at the level of each data
type), and Exhibit E-18 covers projections adjusted to the level of incurred losses at
eighth report.

The unadjusted Nebraska indemnity paid loss projections have been posted from
Exhibit E-14 to Exhibit E-17, by policy year and by report date. Once the projections
have been posted on Exhibit E-17, two sets of ratios are developed. First, within each
data type (paid, paid plus outstanding, or incurred) and within each policy year, the
deviation of each projection.from the last available projection is ratioed to the last
available projection. As an example of this, consider the 1984 policy year, for which
the last available projection is from fifth report data:
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Absolute Deviation
Paid Deviation Ratioed
Projection to Fifth to Fifth
from Report Report Re~

First 30,520,025 3,384,627 9.98%
Second 31,182,956 2,721,696 8.03%
Third 32,308,387 1,596,265 4.71%
Fourth 33,671,319 233,333 0.69%
F̄ifth 33,904,652 xxx xxx

In the last two columns of Exhibit E-17, the deviations are averaged, and compared
across the three different data types. The deviation ratios are a measure of stability, so
the lower the average, the more stable the method.

There is a second set of ratios on Exhibit E-17. These ratios are also computed within
each data type (paid, paid plus outstanding, or incurred) and within each policy year.
They are the ratios of the absolute deviations of adjacent projections (i.e., projections
from successive reports), to the earlier report’s projection. Again looking at the 1984
policy year:

Absolute Deviation
Paid Deviation Ratioed
Projection from prior to prior
from Report Report ~

First 30,520,025 xxx xxx
Second 31,1 82,956 662,931 2.17%
Third 32,308,387 1,125,431 3.61%
Fourth 33,671,319 1,362,932 1.22%
Fifth 33,904,652 233,333 0.69%
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In the last two columns of Exhibit E-17, these deviations are also averaged and then
compared across the three different data types. The deviation ratios are a measure of
stability, so the lower the average, the more stable the method. The difference
between this test and the test to latest projection is that this test generates higher ratios
if there are oscillations in the projections than if there are not.

The adjusted Nebraska indemnity paid loss projections are posted from Exhibit E-16
to Exhibit E-18. Once the projections have been posted, the same ratio tests
performed on Exhibit E-17 are also utilized on Exhibit E-18. Since the projections in
Exhibit E-18 have all been adjusted to the incurred level, they reflect not only the
variability inherent in report-to-report development, but also the variability between
the three different loss data types.

Exhibits E-19 through E-22 are reproductions of summary exhibits included in the
main body of our report. These summary exhibits key off of exhibits similar to E-17
and E-18, by picking up the last two columns for each state. Exhibit E-19 comes from
the sections of Exhibit E-17 pertaining to the deviations from the last available
projections, and Exhibit E-20 comes from the sections of Exhibit E-17 pertaining to the
deviations from the prior projections. Exhibit E-21 and E-22 correspond similarly to
the average deviations shown on Exhibit E-18. These exhibits provide a global test,
across all states in our study, of the stability of the three different projection types.
Our conclusions about the relative stability of the paid, paid plus outstanding, and
incurred projections are based in large part upon these exhibits.

Two final global tests were performed for each combination of coverage (indemnity or
medical) and data type. These tests focus on policy years 1981 to 1984; examples are
presented for Nebraska indemnity paid projections as Exhibit E-23 (for unadjusted
projections) and as Exhibit E-24 (for projections restated to the incurred level). In
each of these exhibits, projections for each of the first three reports within each policy
year are ratioed to the latest available projection (i.e. eighth report for policy year
1981, down to fifth report for policy year 1984). The deviations for each report are
then averaged across states and policy years. These tests not only provide additional
insight into the stability and predictive ability of projections from a particular data
type, but also indicate how quickly the projections converge to a reasonable estimate.
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NATIONAL CCXJNC|L ON CCI4PENSATiON INSURANCE

PI~EM]LJI4 AND LOSS DEVELOPMENT ANALYSIS

eEVELOPMENT BY DIAGONAl., SHOU|IIG VAR|ANCE

EXHIBIT E-5

STATE: NEBRASKA

LOSS TYPE: |NDFJ4NITY

EVAL OATE

PAID - DE~ELOPHENT DIAGCNMLS BY EVALUATION DATE

1ST TO 2NO 2Hi) TO 3RD 3ilO TO &TH &TH TO STH 5TH TO 6TH 6TH TO TrH ~H TO 8TH

1981 1 .~2 1.233 1.096 1.032 1.031 1.031 1.03~
1982 1.498 1.183 1.087 1.063 1.037 1.049 1.033
1983 1.$21 1.201 1.095 1.05~ 1.046 1.031 1.029
198~ 1.545 1.205 1.109 1.069 1.036 1.029 1.019

19~ 1.S&l 1.228 1.090 1.049 1.038 1.030 1.033
1986 1.602 1.204 1.086 1.047 1.040 1.031 1.02/,

1987 1.617’ 1.257 1.120 1.059 1.045 1.009 1.014
1988 1.649 1.247’ 1.139 1.081 1.034 1.030 1.017’
1989 1.688 1.256 1.107’ 1.068 1.050 1.017 1.019

9 9 9 9 9 9 9

1.569 1.224 1.103 1.058 1.040 1.029 1
0.005513 0.0007’14 0.00G508 0.000209 0.000038 0.000120 0.000060

0.047 0.022 0.016 0.014 0.006 0.011 0.008

POINTS

A~RAGE

~IMPLE VARIANCE

e LE COEFF OF VANIANCE

REGICNI: UESTERN

LOSS TYPE: INDEMNITY

PArD - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND ~ TO 3R0 3RD TO 4TH 4TH TO 5TN 5T# TO 6TH 6TH TO 7TH 7TH TO 8TH

1981
1982 1.527’ 1.205 1.099 1.058 1.042 1.033 1.023

1983 1.57’4 1.212 1.100 1.060 1.041 1.02B 1.025
1984 1.623 1.220 1.110 1.066 1.041 1.033 1.022

1985 1.684 1.2S7 1.109 1.068 1.043 1.03& 1.027

1986 1.6?5 1.273 1.126 1.065 1.043 1.039 1

1987 1.687 1.2T~ 1.126 1.072 1.045 1.031 1.021

1988 1.700 1.265 1.124 1.073 1.049 1.031 1.026

1989 1.697 1.269 1.117 1.065 1.038 1.030 1.019

POINTS 8 8 8 8 8 8 8

AVERAGE 1.6/,6 1.24T 1.11/, 1.1)66 1.043 1.032 1.023

SAMPLE VARIANCE 0.004194 O. 000047 0.000123 0.000027 0.000810 0.000011 0.000007

SAMPLE CO(~FF OF VARIANCE 0.039 0.023 0.010 0.005 0.003 0.003 0.003
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A~
O.OOC~O
O.OOQ3~

O.OCX:~01

O.(XX~5~

0.000001
0.000~1

O.OC~O~O
OJX]~31

0.0CX)113
0.0CX)132

O.O0(X~

0.000128

O.OCX)�~
0.0000~

IOTN.

0.001686
0.00~715
0.~
0.0MBll
0.00~912

0.00~1
0.(XX)574
0.~
0.0009/3

~UgE) BEIX; i:CR FIE)ICTIOE FtDq F[IJ(-~ Sl~lGl(f A~.AI~3 TO~AL
~ 0.0011g) 0.0005~ 0.0000~ 0.000~ 0.000000 0.000(125 0.(X]0018 0.(X)181~
1~S 0.0(]57~ 0.000000 O.(XX)O~ 0.~(X)138 0.00~001 O.(~CX~ 0.0~00~0 O.(X~W
14;67 0.00~19~ 0.002256 0.000~ 0.0110018 0.000025 0.(XXY,52 0.000150 0.007718
1gOB 0.0052;5 0.00(552 0.001425 0.000625 0.000O~ 0.000028 0.(X)(X~ O.O0"A~
~ 0.00"/353 0.000~ 0.0000(5 0.1XX)0B1 0.000116 0.0000~ 0.000009 0J~6110

TOYAL 0.0;57R 0.(X:5"/99 0.a)2184 0.000B92 0.00017~ 0.00(]582 0.00022B
A~GE 0.00~753 0.000760 0.00(Y37 0JX)0178 0.000~ 0.000116 0.(X)(X~

86-89 0.0056~ 0.00(]B25 0.0X)5~5 0.000216 0.0000~ 0.0001~ 0.000052

O.(X~;~

0.0m1~3
0.0011~1
0.00115~

5TH 10 6~
O.OCX~7
0.0000~
O.(X~Q35

6TH TO 7TH
0.0001%
0.000113
0.000116

7m TO 8"m
0.000062
0.0000~
0.0~066

0.000057
0.01X~I
0.0000~

6TH TO 7’m
0.0001~3
0.000132
0.00013~

7TH TOSTH

0.(X)00~6
0.0(X)�52



EXHIBIT E-8

NATIC]4AL COJ~IL CN CCI4:~NSATII]~I INSLIU~CE
PAID - ~ DIAG(]~LS BY EVALLIkTICN DATE

O.OOZO~l
0.001087
O.O03R~
0.00~515
0.01:[~

AWR~E
O.O(X~’6

0.000155

0.000/~

0.000518

~ EMR(:~S ICR FRB)ICI’IONS ~ 11MEE-’F..N( EM:OE)~IN. A~ TOTAL
1994 O.(XI2t~ 0.000000 0.~ 0.00(lY~ 0.000005 0.0(Xll~ 0.0(X)I~ 0.0C5276
t905 O.0lXS~ 0.~ O.0001M0 0.000175 0.0000C5 0.1XX]~ 0.0(XO~ 0.001592
1~5 0.00(310 O.(XX)(~ 0.0001~ 0.00010~ 0.000000 0.000001 0.000010 0.~
~ O.O(L~J5 0.002001 O.O(X2~ O.O(X)l~ 0.000~7 O.(X)O~ 0.(X)0132 0.00~7
~ 0.00~5~ 0.0002~ 0.0015~1 0.000840 0.000053 0.000~5 0.000036
~ 0.004055 0.~ O.(XXX~ 0.000020 0.000111 O.OIXXW) 0.000001

TOTAL 0.017415 0.005~33 0.002771 0.0015(]5 0.000220 O.O005M 0.000~
A~,~E 0.002~ 0.000(~ 0.(XXM62 0.00~1 0.00(X57 0.000106 0.0(X106~

~, ~5-8~ 0.0029~ 0.aX)’~ 0.00[~01 0.00~2 0.a]X~ 0.a~011~ 0.000~
~,/,’;, 86*8;) 0.0(]5666 0.000669 0.000611 0.(~6 0.000~3 0.0001~ 0.0000~

O.00(X~
0.000227
0.00(O~

0.000~8

TOTAL
0.0016~7
0.01~:)6~
0.007319

0.00"/2~

o.omo46

o.oolo~.

::I:M~IS04 OF A~.At;E S~M,qED ~ F~ 1gOS-1g~ PI~ICTIC]NS

1ST TO 2~) 210 TO 3~D 3g) TO 4TH 4N TO 51H 5TH TO 6TH 6TH TO 7111 7rH TO 8TH
1. I~O-YF.~ E)O:O ~ AVG 0.001987 O.O0(b’~ 0.000623 0.000;~ 0.0000~ 0.000117 O.OIXX~
2. 111~-~ B0~O ~ A~ 0.002;~ 0.000727 0.~ 0.000232 O.0(X)0~ 0.~0011~ 0.0(X)0~
$. FOLR-YE/IR E~O ~ AVG 0.00~16 O.O07rJ2 0.000~2 0.000180 0.001X157 0.(X)01~6 0.0000~





NATIONAL COUNCIL ON CC)NPENSAT|ON INSURANCE

! NDEHN I TY

PAID LOSSES

EXHIBIT E-IO

!ND!CATION OF METHOD PRODUCING MINIMUM TOTAL AVERAGE SQUARED DEVIATION (1)

1987

STATE OR EARNED PREMIUM TMO-YEAR

REGION ~ REPT STR AVG

UTAH 123,0~,832

NEBRASKA 127,816.027

MAINE 213,544,578

NORTH CAROLINA &15,953o120

LOUISIANA &3~o~55,028
OREGON 581 °245,692

I~ISC~SIN 609.230,991
CORNECT 1 CUT 726,148,2~1

NICHIGAN 859,722,833

FLORIDA 1,17’1,136,775

ILLINOIS 1,512,127,208

THREE-YEAR FOUN-YEAR TidO*YEAR

STR AVG STR AVG EXPO AVG

THREE-YEAR
EXPO AVG

1

1

1
1

1

1
1

FOUR’YEAR

EXPO AVG

TOTAL 0 0 1 8 1 1

DISTRIBUTION 0.0~ 0.0% 9.1X 22.7X 9.1% 9.1%

INDICATION OF HETHOD PRODUCING MINIMUM AVERAGE SQUARED DEVIATION AGE BY AGE (1) (2)

1987

STATE ON EARNED PREMIUM TM3-YEAR

REGION 82ND REPT STR AVG

UTAH 123°0~,832

NEBRASKA 127.816,027

MAINE 213.5~,578

NORTH CAROLINA ~.15.953,120

LOUISIANA      ~3~,455,028

OREGON 581,245,692

5JISCONSIN

CONNECTICUT 726,148,241
MICHIGAN 859,722,633

FLORIDA 1,171,13~,775

ILLINOIS 1,512,127,208

THREE-YEAR    FOUR*YEAR TIdO-YEAR THREE*YEAR    FOUR-YEAR

STR AVG STR AVG EXPO AVG EXPO AVG EXPO AVG

I

I

1

1

1

I

1

1

I

TOTAL 0 2 2 9 0 0

DISTRIBUTION 0.0~ 15.&X 15.&X 69.~ 0.0~ 0.0~

NOTES: (1) MINIMUM IS INDICATED BY nl" FOR EACH STATE.

(2) THiS TEST COUHTS THE NUMBER OF AGES FOR UHICH A PARTICULAR METHOD HAS THE

MINIMUM AVERAGE SQUARED DEVIATION; TIES ARE POSSIBLE.
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N~Y~CNAL CCIJ~L CN CO~T|CN |N~J~
II~II~         CO¢:~RIS~I OF PNOdECTICNS

EXHIBIT E-17

~£1~J~L 8T~ A~I~A~E

19,7~0,221
23,7~,520
Z3,718,751

0.9~
1.61~
1.Z~

0.~ 0.9~

2.01~ 1.9~

1~ P/dO + 0/~ 29,150,110 30,0;5,659 29,651,909 32,19S,701 32,7~,C~3 32,518,373
1~3 INCUMB) 29,~53,8~8 30,821,381 29,475,414 31,9"/0,752 33,(d)7o728 32,8~8,5W
~ PAZD (1) 3.6~ 2.71% S.20K 3.5~ 1.£~
1983 PAH) + O/S(1) 10.3~[ 7.4~X 8.81X 0.9~X 0.6~
1~3 ]NOJ~ (1) 10.6~ 6.17X 10.27X 2.67~
1983 PA~D (2) 0.9~ 2.5~ 1.T/X 1.9~
lS~3 PAZD ÷ O/S �2) 3.2~ 1.47~ 8.58~ 1.6~ 0.63Z
1983 INC:U~ (2) S.0(~ &.3"r/, 8.4~ 5.1~ 2.~

(1) ~ DEVIATIW ~ LAST ~IW (O(MgCRT), RATI(~) TO ,q~J~.
(2) NJ:g3.UTE (34~ RELATI~ TO FRIW luRDJECTICN Ol REPCRT.
Id~IGHT GIVEN TO R~IO4AL EM=EAIENCI~ IS O.IX)O0.
~ ~ ~ ~If~STAXnB) ~ ~ t.AI~ST

1.5~
2.8~
4.71~
1.29~
2.~;
3./~,~

A~G

3.Y.X *

6.412;
1.78K *
3.12~
5.0~

N-3
N-2
N’I

O.OCX:O
0.0000
0.5030
0..~00

8.a3x
8.29I
2.6~ *
4.6~
4.23X



NATICNN. O3Ji:IL CN CCMR31SATIC]N INSLP, Nd~
lIa34~ITY         o3q:NtlSCN OF FROJECTICNS RI3TATED TO IN(1Jai~ lEVEL

EXHIBIT E-18

lST~O8TH aOTOSTH 3B) 108134 4THIOSTH 5TH’rOSTN 6THTOSTH 7YHTO81"H Ri~I’ATI~STHA~EP,/iZ A~;

1978 PAID ~,7~9,938 ~,530,~5 23,838,7(6
19"~ PAZO ÷ O/S Z3,37~,174 Z~,TIO,2~3 W,,186,(~ Z3,318,043 23,7"~,163
1978 ili:LI~ 23,52S, lW Z3,515,339 24,061,107 Z3,~51,065 23,718,751
1978 F’AZO (1) 2.41X 1.51~ 1.3~ 0.871 1.5~
1978 PAJD ¯ O/S (1) 1.~ 0.2"~ 1.73X 1.ggX 1.~
1978 IXClJU~ (1) 0.8~ 0.8~ 1.&4~ 1.9"~ 1.2~
1978 PAJO (2) 0.8~ 2.~ 2.2~ 0.8~ 1.71X *
1978 F~JD ÷ O/S (2) 1.4/a 2.01~ 3.59X 1.g~ 2.251
19~ ~LRRB) (2) O.WX ~ 3.37~ 2.01X 1.9~

25,2S6,ml ~,323,136

3.8~ 2.83~

0.25~ ~.47X 1.~3X *
2.7~ 4.01X 2.3~
2.81~ 4.3~ 3.12X

I~W. liI:IN~      33,9~6,50; 35,136,~ 37,~8~,a33 39,706,~5 ~0,W9,182
1~ PAID (1) 4.55~ 3.1(~ 2.(~ 0.6~
lge~ PMO 4. 0/3 (1) 16.22X 10.1~ 3.~ 2.1~
lSl8~ IM:IJRRS) (1) 15.151 12.1~ 5.0~ 0.7~
lge4 PAJD (2) 1.5~ 0.~
lg8~ PA~D ÷ O/S
We4 ll~tJ~B) (2) 3.51~ 8.11~ 4.53X 0.7~

NOf’cS:(1) ASSI3J, J~E OEVlATIOH ~ LAST IqK)3ECTIOi (CR
(2) ABSOLUTE CHANGE RELATIV~ TO FRICR I:qlOJ~’TlO~ Ot RB~T.
U:IG~T GI~N TO REGIO&~J. E)4~ERI~CE IS
I.I:GSES lEgATED TO l~ ~ OF 8TH II~CRT, AW TO LAST DIAZ~)t~I..

6.2gX
3.15X

1.51X
2.~
3.5~

2.7~.
2.~
1.1~
1.~
2.51"/.

5.32~
2.6~
&.71X
2.48~
2.41X
3.t,~

5.5~
6.41%
1.81% *
3.17X
5.047.

N-4
N-3
N-2
N-1

O.CXX)O

0.5000
0.5000



EXHIBIT E-19

7

1

19/9 PAID 1.5~ 1 1.1~ 1 3.-~ 1 1.11~ 0 1.55~ 0 1.8~ 1 1.5~ 1 1.16~ 1 1./~ 0 �.12~ 0 1..~ 0
1979 PND~)/S 1.5~ 0 2.5~ 0 4.a"~ 0 0.57~ 1 1.15~ 1 6.55~ 0 2.~]� 0 3.06~ 0 1.31~ 1 5.~B~ 1 0.~1~ 1

1979 IB:~I~) I.T~ 0 2.6~ 0 4.1~ 0 1.t~ 0 1.39~ 0 3.10~ 0 2.]/a 0 2.23~ 0 1.61X 0 7.01~ 0 1..32~ 0

6

o

1953 PAID 1.2~ 1 2.81~ 1 5.53~ 0 0.69~ 1 0.83~ 1 1.~ 1 1,52~ 1 0.~:� 1 1.6~ 1 12.66~ 0 2.7~ 0

~ I~D~/S 1.6~ 0 2.9~ 0 5.6~ 0 0.85~ 0 1.~ 0 11.3~ 0 2.5~ 0 ~.01~ 0 1.61~ 0 10.~ 1 0.7/~ 1
19B0 IN~I~) 2.01~ 0 3.08~ 0 5.~.~ 1 0.7~ 0 1.11~ 0 6.Y/~ 0 2.99~ 0 3.t~2~ 0 1.9"~ 0 11.7~ 0 1.0(]� 0

8
2

1

8

o

3.39~ 0 1.5~ 1 15.7~ 0 3.Z3~ 1 3.8~ 0 &.l~ 1 &.55~ 1 1.5~ 1 5.17~ 1 11.5~ 0 6.75~ 0
3.06~ 1 2.8~ 0 9.2~ 1 ;.2~ 0 3.06~ 1 11..~ 0 6.E5~ 0 1.~1:~ 0 6.1~ 0 ~.69~ 1 1.~ 1
S.0~, 0 4.71~ 0 9.92~ 0 7.7~ 0 5.5~ 0 4.76~ 0 ~ 0 5.31~ 0 8.4~ 0 8.01Z 0 3.~,1X 0

/,.~5~ 1 3.3~ 1 13.5~ 0 2.52~ 1 11o65~ 0 3.57~ 0 3.77’& 1 2..~ 1 5.21~ 1 10.47~ 0 8.12~ 0

7.8~ 0 5.65~ O 4.~ 0 3.~ 0 10.5~ 1 9.59~ 0 5.t~ 0 3.08~ 0 6.~ 0 8.3~ 1 3.49~ 1

7.~ 0 6.41"~ 0 3.~1~ 1 5.7~ 0 11.0~ 0 2.T~ 1 S.~ 0 2.82~ 0 7.8~ 0 8.8~ 0 4.29~ 0

6

o

6
3

6

1

6

1
o

7 3 S 2 6 7 6 4 0

o 1 2 /, 0 0 1 3 5

0 3 o 1 1 0 0 o 2

1

5

1

,;7

8

DIST IMID 85.71X 100.00~ ~..86Z 71.43~

DIST PAII)40/S ’t4.29"/, 0.0(!~ 14.29~ 28.5"/~

DIST 11~ O.OC~ 0.0(~ /~2.86~ O.O~K 14.2~ 14.2~ 0.00~ 0.0~ 0.0~    28.57~ 14.29~

MOTES: A. "1" IN THIS COLU44 II~ICATES

I~1’1t~ UITH TIE LD, ESI" AVlY, AG~ I~’V/ATICN.

MEIGliTS N-4 0.0000

AqSIGM~D TO N-3 0.0003

PRF.X~IMG N-2 0.5000

IT.N~: N-1 0.5000

01:16 PM



N~TKI4N. (ZZNCIL CN CCH~TI~I~ INSLRANCE

EXHIBIT E-20

7
2

PAID 1.23~ 1 0.91~ 1 1.5~ 1 0.55~ 0 1.t~ 0 O.Wa 1 1.21~ 1 O.q3:~ 1 1.~r~ 0 3.q~ 0 1.1g~ 0

PAII)~/S 2.1~ 0 2.31~ 0 3.1~ 0 0.53~ 1 1.01X 1 3.31~ 0 3.a~ o 3.33~ o o.57~ 1 3..~ o o.~ 1
INClJa~ 2.551~ 0 3.1~ 0 3.15~ 0 0.9~ 0 1.13~ 0 3.(~ 0 3.5~ 0 2.79~ 0 1.1~ 0 3.23~ 1 1.4~ 0

6

1

0

1~;~1 PAID 2.0~ 1 1.15~ 1 &.~K 1 1.~ 0 1.25~ 1 1.~ 1 0.~ 1 0.8~ 1 1.8~ 0 5.87I 0 1.8~ 0

.’~1 ~ 3.~ 0 1.7"/~ 0 6.2~ 0 1.0~ 1 1.T~ 0 7.W,~ 0 &.l(~ 0 3.21~ 0 1.18:[ 1 5.5~ 1 1.1~ 1
1~1 INO.Jla~ 4.0~ 0 2.51X 0 5.851:0 1.1~ O 2.(33X; 0 3.01~ 0 ~,.63~ 0 2.15~ 0 1.59~ 0 6.85"/. 0 1.61~ 0

7

o

6

6

3

7

1

3

TOTAL PAID 7 7 4 3 ~ 5 7 7
TO~AL ~ 0 0 1 4 2 0 0 0
TOTAL INCUa~ 0 0 2 0 1 2 0 0

1
6

o

1
5

1

0

5
2

~6

~3

8

OlSl" I1~ O.0C~ O.(Xg ~.57’~ O.O~g 1~.~ 2~.57’~ 0.(~ O.0Cg O.0CI~ 1~.2~ ~f3.5"~ 10.~

qC~:A. mlu IN THIS (ZZl/44 I~ICX’~S Ti~ I:~ICH

)ETHCI) ~TH T)E ~ A’V~gL~E DEVIATICN.

LGSSF.S HA~ ~ RI~TATi3:) TO TIE LATEST DIA~.

U~IGHTS N-~ O.OO00

ASSIOED TO 14-3

I~£CI331NG N-2 O.5(300

YEA~: N-1 0.5030

01:16 R!



EXHIBIT E-21

5

2

6

3

2
6

3

~ PAID 11.g~ 0

lg81 ~ 8.~1
’1981 IN~Ia~ED 9..80� 0

4.g~ 0 12.81~ 1 1.Z~ 1 1.51~ 1 4.8~ 1 1.g~ 1 2.81X 0 3.31I 0 19.8~ 0 5.01~ 0
2.7~ 0 13.8~ 0 3.0~ 0 2.45~ 0 ~2.91~ 0 4.1~ 0 2.51~ 0 3.05~ 1 10.23X 1 3.05~ 1
2.45~ 1 13.~t: 0 2.83~ 0 3.58I 0 ~.12~ 0 4.12~ 0 1..~X 1 3.~ 0 12.W~ 0 3.~:~ 0

5

2

1982 PAID 8.81X 0

1982 PA,’I)~ 2.6~ 1

e w~m) 5.0ca 0

lg83 PAID    11.~3~ 0

lg83 PAIO~/~ 7.5~ 0

5.32Y. 0 ’1~.97X 0 3.~u1~ 1 2.73~ 1 1.15~ 1 4.57~ 1 3.12~ 0 5.32~ 1 18.32~ 0 7.0"~ 0
2.6~ 1 9.4~ 1 4J3~ 0 2.8~ 0 lO.g~ 0 6.14~ 0 2.21~ 1 6.3~ 0 4.8~ 1 1.83X 1
4.71X 0 9.gW. 0 7.1’~ 0 5.5~ 0 4.7~ 0 6.3~ 0 5.31~ 0 8.~ 0 8.01~ 0 3.~1~ 0

1.0~ 1 14.63:i 0 2.77~ 1 10.16X 1 3.~X 0 4.2~ 1 4.0~ 0 5.43~ 1 16.~ 0 8.~ 0
5.5~ 0 4.(~ 0 3.~3~ 0 10.43~ 0 9.31~ 0 5.3~ 0 3.1~ 0 6.Z~9~ 0 9.2~ 0 3.61~ 1
6.41X 0 3.7~ 1 5.7~ 0 11.0~ 0 2.72~ 1 5.T~ 0 2.82~ 1 7.83Y, 0 8.81~ 1 4.29~ 0

5

6
0

5
1

5

PAID 7.4~ 0

PAIO~:IR 5.97~ 0
INOJaU3) 5.29~ 1

2.75~ 1 10.4.~ 0 2.53X 1 11.3~ 0 3.W~ 1 3.4~ 1 4.2~ 0 5.53~ 1 16.45~ 0 8.(~ 0
8.G~. 0 5.1(~ 0 3.3~ 0 11J,2~ 0 11.7’~ 0 ~ 0 1.~ 1 10.47~ 0 9.43~ 0 6.03~ 0
8.29~ 0 3.~ 1 5.g;~ 0 11.2~ 1 5.0~ 0 5.(d~ 0 4.52~ 0 10.85~ 0 7’.91~ 1 5.17~ 1

5
1

5

1Ol’~ I~ID 0

TOTAL PAID~O/S 4

TOTAL INCUUa3) 3

2

1 1

2

4 4 4 4 2

3 1 0 3 2
0 2 3 0 3

2

1

0

3

1

5

1

li3rES: ~. "1" IN THIS ~ II~ICAI~ 11E PN3,JE~ICN

)LrI’H~ WITH T~ ~ A’,,4g~q;E i~/IATIW.

~ HA’~ BI33i RESTATB~ TO T~ LATEST DIAG34AL.

I~IGHTS N-~ 0.0003

ASSII~3) TO N-3 0.0000
FliIg33)ING N-2 0.5000
YEAqS: N-1 0.5000



NATI(NAL Oll~|L OI (I:M:~MT|OI !~

EXHIBIT E-22

19~ PAID

UTAH A M~RKA A PAIIE A M::)O~L.MA A LOJIS’NA A OEG:R A I~ISCMSM A O~M4’CI" A NICHIG~I A FU:RIDA A ILLINOIS A

0.7~ 1 1.71:[ 1 3.3~ 0 1.2"~ 0 1.6~ 0 1.9~ 0 2.52~ 1 1.7~ 1 1.09~ 0 0.8~ 1 O.]Z~ 1

1.&7",[ 0 2.25~ 0 2.79J; 0 0.2~ 1 1.1~ 0 1.61~ 1 3.19~ 0 &.~t[ 0 0.~2~ 1 1.31~ 0 t.2i~ 0

1.3~ 0 1.gr& 0 2.51~ 1 0.6~ 0 0.81~ 1 2.31~ 0 3.57X 0 3.(~ 0 0.81~ 0 1.0~ 0 1.21~ 0

6

3

19/9 PAID 1.~ 1 1.~3~ 1 2.8~ 1 0.99~ 0 1.3~ 0 1.5~ 1 2.29:[ 1 1.78~ 1 1.612:0 4.7~ 0 0.69~ 1

19/9 ~ 1.�5~ 0 2.3;~ 0 3.~ 0 0.~5~ 1 0.9~ 1 3./~ 0 3.10~ 0 3.5ZK 0 0.69~ 1 3.0~ 1 0.87~ 0

19/9 IU:JE~ 2.55~ 0 3.1~ 0 3.1~ 0 0.gg~ 0 1.1~ 0 3.~ 0 3.50K 0 2.7~ 0 1.1~ 0 3.23~ 0 1.~:.~ 0

7

0

5

5
1

6

5

0

3

8

0

4

6

3

6

3

3

3

1

6

1

0

3
1
3

3

0

3

2

1

2

7

0

0

3

0

1

6

0

1

6

0

2
4

1

37

31

9

DIST III1N~) 1~.2~ 0.0~ ~2..8~ 0.00~ 28.5"~ :~.Y/X O.OC~ O.OC~ O.OC~ O.OC~ 1~ .29~ 11.6~

ORES: A. Ul" IN THIS OXU+I IM)II~RS ’fie FI~JECTIOI

R’IRD ~ITH ~ LOJ~t A’~P, AGE 0k’VIATIOI.

LO;g3 PAVE Eggl IES’i’~.TB) 10 TI~ IJ,’RSI’ DINDi~..

M~IGHTS

N’l

0.0000

0.SCXX)



NATIONAL COUNCIL ON COMPENSATION INSURANCE
PAID            INDENNITY
COMPkRISON OF PROJECTIONS (1)

POLICY FROM 1st
YEAR REPORT DEVIATION(2)

UTAH 1981 21,?.33,599 5.88~,
1982 23,261,569 -5.95X
1983 23,174,003 12.72~
198~ 31,051,613 4.88X

VARIANCE FOR UTAH 0.004

FRON 2nd FROM 3rd
REPORT DEVIATION(2) REPORT OEVIATION(2)

21,613,987 4.1~ 20,724,654 8.14%
20,525,629 6.43~ 21,155,598 3.56~
24,892,825 6.25~ 25,50~,494 3.96~
32,286,985 1.10~ 33,138,392 -1.51~

0.000 0.001

NEBRASKA 1981 24,638,786 0.93~
1982 24,895,032 0.66X
1983 26,748,853 3.62~
198~ 30,520,025 9.98~

VARIANCE FOR NEBRASI~A 0.001

25,358,34~ -1.97"/.
25,610,617 -2.20~
27,000,157 2.71X
31,182,956 8.03X

0.002

25,530,205
25,960,135
26,308,635
32,308,387

MAINE 1981 93,716,053 17.~6X ~8,175,387
1982 87,549,924 31.30~ 92,898,088
1983 104,8/,6,202 31.53~ 117,888,666
198~ 126,7~,848 22.05~ 1~,~,~5

VARI~CE F~ ~INE                         0.~

22.71X 91,671,377
27.10~ 101,225,471
23.01~    138,714,8~2
9.8~� 162,650,260

0.004

EXHIBIT E-23

FROM LAST
REPORT

22,560,380
21,935,986
26,551,870
32,646,971

-2.66~ 26,869,069
-3.59~ 25,059,8~2
5.20~ 27,752,726
4.71~ 33,904,652

0.002

19.65~ 114,08~,276
20.57~ 127,438,950
9.41X 153,130,696
0.13~ 162,(~7,233

0.007

NORTH CAROLINA 1981 69,134,979 -7.31X 65,177,565 -1.16~ 64,118,685 0.~ 64,628,312
1982 63,027,328 5.76X 63,176,894 5.5~ 64,752,260 3.181~ 66,882,319
1983 74,012,690 7.69X 77,982,387 2.74X 79,359,676 1.0Z~ 80,177,606
198~ 94,696,793 3.23~ 95,091,638 2.82~ 95,626,969 2.28/, 97,852,726

VARIANCE FOR NORTH CAROLINA 0.003 0.001 0.000

LOUISIANA 1981 187,654,146 5.41~ 194,686,704
1982 189,348,325 4.75X 183,711,~3~
198~ 168,926,752 21.63~    155,700,481
1984 164,630,832 22.21~ 173,427,993

VARIANCE FOR LOUISIANA 0.007

2.78~ 198,391,708
&.46~ 198,789,361

12.88~    190,033,470
9.16~ 211,376,302

0.002

1.87~ 192,876,1~
7.58~ 189,919,431

18.07~ 165,556,689
17.95~ 192,021,202
0.005

OREGON 1981 107,526,378 7.69~ 114,~89,165 1.71X 114,8~,629 1.39~ 116,~8~,292
1982 1~,567,039 8.3~ 105,5~,~3 7.51~ 1~,~,~5 4.~ 11~,113,039
1~ 130,9~,112 10.~ 142,5~,9~ 2.~X 1&7,~9,2~ -0.5~ 146,~2,~8
19~ 1~,659,~ 6.~ 1~,2~,458 0.3~ 1~,3~,496 -5.26~ 180,~,71~

V~IANCE F~ ~E~ 0.000 0.001 0.~1

2.74X 92,168,564
8.93X 98,278,562
3.89~ 112,183,320
2.61X 132,972,580

0.001

WISCONSIN 1981 9~,666,726 0.93~ 92,935,039
1982 91,7~9,487 10.69~ 93,338,198
1983 100,7~,~9 11.6~ 1~,5~,243
19~ 127,19~,4~ 6.3~ 132,207,~

VAR[AN~ F~ W]SC~SIN 0.002

1.7"~ 108,858,829
1.59~ 117,818,126
1.63~    132,58~,388
3.67T, 164,027,332

0.000

CONNECTICUT 1981 110,611,504 -0.22~ 108,412,695
1982 111,929,8~6 3.62~ 116,288,6~3
1983 128,995,523 6.21~ 135,~7,458
19~ 158,~,~ &.26~ 159,~,550

VARIANCE F~ C~MECTI~T 0.001

&. 67"/, 212,069,168
10.12~ 203,359,851
&.78~ 239,323,681
"6.~2~K 289,104,7’43
0.000

NICHIGAN 1981 226,092,231 -0.56~ 216,316,986
1982 201,526,779 6.48~ 193,683,059
198.3 232,487,623 8.56~ 262,11%566
198/, 291,7~,441 5.83~ 289,985,814

VARIANCE FOR MICHIGAN 0.001

22.89~ 18~,155,687
19.26� 210,621,572
16.50~ 271,126,626
12./~ 373,087,648
0.001

FLORIDA 1981 150,591,753 32.53[ 172,102,332
1982 173,296,28~ 28.04~ 194,480,578
1983 217,792,760 25.90~ 245,631,203
198~ 287,98~,931 25.18~ 337,038,158

VARIANCE FOR FLORIDA 0.001

8.627. 312,781,676
11.6~ 299,748,191
10.18~ 3~3,336,900
11.06~ 39~,816,993
0.000

ILLINOIS 1981 320,546,548 6.71~ 307,383,305
1982 278,510,236 13.65X 284,199,307
1983 303,395,960 17.96~ 332,153,~5
1986 361,496,326 16.33X 375,272,368

VARIANCE FOR ILLINOIS 0.002

AVERAGE DEVIATION 10.41~ 7.76~

eAVERAGE ABSOLUTE DEVIATION 11.05~ 7.9~
)AVERAGE OF WITHIN-STATE VARIANCES 0.002 0.001

3.55[ 95°557,729
4.11X 102,686,188
1.61X 116,015,539
2.05~ 135,749,964

0.000

1.37X 110,365,626
-1.45X 116,139,602
3.60"/. 137,535,502
1.02~ 165,722,362

0.000

5.67~ 226,827,079
5.63~ 215,480,951
5.87"~    256,255,060
6.70~ 309,863,903

0.000

16.59~ 223,185,064
12.56~ 260,816,395
7.76~ 293,932,230
3.07Y. 384,908,389

0.OO3

7.02~ 336,393,699
6.85~ 321,803,399
7.16~ 369,804,790
6.63~ 621,953,771

0.000

4.7~
5.47~

0.001

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOED TO THE LAST REPORT. (POSITIVE VALUES INDICATE

THAT THE PROJECTION UNDERESTIMATES THE EIGHTH OR LATEST REPORT.) 10:05 ~l    03128191



NATIONAL CCXJNCIL ON COIPENSATION INSURANCE
PAID                       INDEMNITY
COMPARISON OF PROJECTIO~tS RESTATED TO iNCURRED LEVEL (1)

POLICY FROM 1st FRGq 2rid
YEAR REPORT DEVIATIOM(2) REPORT DEV/AT|OM(2)

UTAH 1981 21,857,500 14.87~ 22,397°676 12.77X
1982 24,084,056 3.53~ 21,291,111 16.72~
1983 24,038,488 20.45~ 26,030,632 13.86%
1984 32,670,92? 12.60% 33,7~,669 9.28~

VARIANCE FOR UTAH O.OC)~ 0.000

EXHIBIT E-24

#EBRAsrJ, 1981 30,582,413 -5.72~ 30,855,837 -6.67’~
1982 30,292,083 -3.92~ 30,950,164 -6.18~
1983 32,325,710 -0.14X 33,302,137 -3.16X
1984 37,643,561 6.55% 38,216,515 3.10~

VARIANCE FOR NEBRASKA 0.002 0.002

FROM3rd FROM LAST
REPORT DEVIATIONC2) REPORT

21,697,768 16.27~ 25,676,553
22,122,583 11.39~ 24,965,914
26,628,104 11.88~ 30,219,371
35,133,289 5.44% 37,154,087

0.001

MAZNE 1981 122,034,320 15.68~ 113,787,138
1982 112,980,000 30.11X 117,999,103
1983 133,175,591 31.44% 1/,2,843,308
1984 153,637,171 25.54~ 181,308,942

VANIANC~ FOR MAINE 0,004

30,852,986
32,019,368
32,260,820
38,376,937

21.37~ 116,440,935
27.01~ 122,652,852
26.46% 171,516,284
12.13~ 203,002,008
0.004

-6.66% 28,926,890
-9.85:[" 29,148,791
0.12X 32,281,065
2.69~ 39,456,786

0.003

19.34~ 144,720,949
26.13% 161,659,108
11.70~ 196,249,397
1.62~ 206,346,960

0.007

NORTH CAROLINA 1981 72,016,601 -4.14% 69,019,025 0.20X 68,743,566 0.60X 69,155,860
1982 66,742,056 7.03:[ 67,733,843 5.65% 69,979,994 2.53~ 71,789,934
1983 79,351,225 7.80~ 84,267,4M 2.08~ 85,447,116 0.71% 86,060,788
1984 102,328,919 2.57~ 102,385,616 2.52~ 101,603,865 3.26~ 103,032,8S1

VARIANCE FOR NORTH CAROLINA 0.002 0.000 0.000

LOUISIANA 1981 211,716,383 5.53% 220,449,532 1.64X 222,336,897 0.79~ 224,116,223
1982 214,404,77.6 4.52~ 211,772,769 5.70~ 221,0~,153 1.57~ 224,565,438
1983 171,672,158 20.03% 181,217,270 15.58~ 189,883,543 11.55% 214,674,212
1984 191,378,385 19.85:[ 198,913,857 16.70~ 220,970,645 7.~ 238,784,668

VAR|ANCE FOR LOUIS|AMA 0.006 0.004

"9.84X 147,194,513
-0.38~ 137,001,964
-2.97~ 180,294,129
-3.08~ ~,~1,~7
0.~1

OREGON 1981 163,296,271 -6.18~ 15%093,036
1982 137,998,679 -2.41% 135,255,994
1983 167,842,027 3.17"~ 178,494,768
1984 211,118,087 1.15:[ 220,157,437

VARIANCE FOR OREGON 0.001

0.40~ 100,608,711
9.05X 106,506,930
4.FIX 122,157,627
2.98X 14~,662,329

0.001

UlSCONSIN 1981 108,563,026 "3.93:[ 104,038,S32
1982 102,700,141 8.33:[ 101,885,452
1983 109,994,235 11.76:[ 118,758,095
1984 137,843,776 7.112 143,962,372

VARIANCE FOR WISCONSIN 0.003

CONNECTICUT 1981 133,316,079 2.48% 131,263,218 3.99~ 154,648,677
1982 135,521,942 S.80X 141,364,898 1.76~ 145,496,478
1983 159,555,974 6.35% 167,082,131 1.93~ 158,731,718
19~ 19S,934,197 4.55Z 191,125,60S 6.90~ 194,061,435

VAR|ANCE FOR CONHECT|OUT 0.000 0.000

4.85Z 256,098,547
9.97~ 246,680,277
4.20~ 288,372,196

0.001

MICHIGAN 1981 272,243,929 -0.43% 257,932,292
1982 242,539,171 6.64% 233,89S,150
1983 200,756,241 8.41% 293,687,017
1984 353,954,726 5.26:[ 549,417,640

VARIANCE FOR MICHIGAN 0.001

30.32X 208,677,897
27.02~ 235,113,103
24.86~ 300,901,418
21.66~ 432,153,139
0.001

FLORIDA 1981 167,869,995 39.36% 192,915,158
1982 194,253,498 3~.97X 218,009,983
1983 244,142,609 33.04% 273,970,473
1984 321,472,439 32.67~ 374,051,549

VARIANCE FOR FLORIDA 0.001

-7.01% 137,552,656
-1.67~ 134,750,203
-6.01% 173,339,160
-7.38X 213,578,538
0.001

3.68~ 104,454,245
4.937. 112,027,751
1.~ 124,630,495
2.51X 148,388,416

0.000

1.51X 136,711,428
-1.13~ 143,863,732
6.83X 170,567,130
5.47~ 205,282,583

0.001

5.52~[ 271,070,627
5.05% 259,802,141
5.93% 306,551,501
7.37~ 373,598,2~6

0.000

24.62~ 276,852,087
21.29X 298,723,044
17.47~ 364,611,099
9.49:~ 477,463,361

0.003

ILLINOIS 1981 335,590,566 7.95~ 330,913,241 9.233 339,084,200 6.99X 364,573,945
1982 299,829,960 14.03:[ 308,098,274 11.66~ 324,12S,939 7.06X 348,761,392
1983 328,909,218 17.93:[ 359,166,966 10.38X 370,678,785 7.51X 400,783,937
19~ 390,89~,891 14.52~ 405,157,457 11.~d~ 425,712,371 6,91~ 457,301,523

VARIANCE FOR ILLINOIS 0.001 O.OUO 0.000

AVERAGE DEVIATION
AVERAGE ABSOLUTE DEVIATION
AVERAGE OF UITHIN-STATE VARIANCES

10.61:[ 8.23X 5.63~
11.74X 9.70~ 7.34%
O. 002 O. 001 O. 002

NOTES: (1) PROJECTIONS ARE TO EIGHTH REPORT.
(2) DEVIATIONS ARE RATIOEO TO THE LAST REPORT. (POSITIVE VALUES |NOICATE

THAT THE PROJECTION UNDERESTIMATES THE EIGHTH OR LATEST REPORT.) 09:19 AN     03/28/91



PREMIUM AND LOSS
DEVELOPMENT FACTORS:
TECHNICAL APPENDIX

STATE EXHIBITS

1. Connecticut

2. Florida

3. Illinois

4. Louisiana

5. Maine

6. Michigan

7. Nebraska

8. North Carolina

9. Oregon

10. Utah

11. Wisconsin
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: CONNECTICUT

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical: Paid - Development by Diagonal, Showing Variance

Medical: Paid - Tests of Minimum Average Squared Deviations

Medical: Paid+O/S - Development by Diagonal, Showing Variance

Medical: Paid+O/S - Tests of Minimum Average Squared Deviations

Medical: Incurred - Development by Diagonal, Showing Variance

Medical: Incurred - Tests of Minimum Average Squared Deviations

Indemnity: Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:

Medical:



NATIONAL    COUNCIL    ON    COMPENSATION    ]NSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHOWING VARIANCE

STATE: CONNECTICUT PREMIUM     DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO    4TN 4TH    TO    5TH

1981

1982

1983

1984

1985

1986

1987

1988

1989

1.044 1.000 1.002 1.000

1.053 1.000 1.000 1.000

1.026 1.004 1.002 1.001

1.076 1.004 1.001 1.000

1.092 1.000 1.002 0.999

1.081 1.008 1.002 1.000

1.069 0.999 1.000 1.003

1.039 1.005 0.998 1.006

1.052 1.021 1.000 0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARIANCE

9 9 9 9

1.059 1.005 1.001 1.001
0.000470 0.000047 0.000002 0.000005

0.020 0.007 0.001 0.002

REGXON: NORTHERN PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO 2ND 2ND    TO 3RD 3RD    TO 4TH 4TH    TO    5TH

1981

1982

1983

1984

1985
1986

1987

1988
1989

1.034

1.027

1.036

1.049

1.047

1.039

1.035

1.043

1.001

1.004

1.002

1.000

1.002

0.999

1.001

1.003

1.002 1.000

1.000 1.001

1.002 0.999

1.000 0.999

1.002 1.001

0.999 1.004

1.002 1.002

1.000 1.000

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

8 8 8 8

1.039 1.002 1.001 1.001

0.000053 0.000003 0.000002 0.000003

0.007 0.002 0.001 0.002

02:58 PM 04101191





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PRENIUN AND LOSS DEVELOPNENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SNOk/ING VARIANCE

STATE: CONNECTICUT

LOSS TYPE: INDEHNITY

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD ]RD TO /,TH /,TH TO 5TN 5TH TO 6TH 6TN TO TrH 7TH TO 8TH

1981 1.637 1.257 1.118 1.071 1.0~ 1.038 1.040

1982 1.607 1.2/,9 1.120 1.078 1.0/,9 1.04/, 1.032

1983 1.602 1.246 1.116 1.066 1.053 1.035 1.03~

198/, 1.627 1.239 1.133 1.087 1.051 1.040 1.036

1985 1.661 1.267 1.120 1.067 1.053 1.051 1.036

19~ 1.682 1.258 1.104 1.069 1.D50 1.037 1.03~

1987 1.670 1.270 1.143 1.075 1.067 1.045 1.043

1988 1.691 1.258 1.126 1.064 1.053 1.040 1.043

1989 1.685 1.293 1.127 1.077 1.058 1.045 1.0~

POINTS 9 9 9 9 9 9 9

AVERAGE 1.651 1.260 1.123 1.073 1.053 1.042 1.038

SAMPLE VARIANCE 0.001161 0.000252 0.000122 0.000053 0.000041 0.000025 0.000021

SANPLE COEFF OF VARIANCE 0.021 0.013 0.010 0.007 0.006 0.005 0.004

REGION: NORTHERN

LOSS TYPE: INDEHNITY

PAID - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH /,TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.600 1.252 1.126 1.078 1.048 1.041 1.029

1983 1.592 1.250 1.126 1.070 1.048 1.031 1.025

198~ 1.610 1.261 1.129 1.073 1.04/, 1.031 1.021

1985 1.660 1.288 1.140 "1.079 1.050 1.034 1.028

1986 1.641 1.287 1.146 1.079 1.050 1.036 1.025

1987 1.654 1.]01 1.156 1.094 1.062 1.039 1.029

1988 1.669 1.311 1.164 1.100 1.063 1.044 1.030

1989 1.682 1.]15 1.160 1.097 1.061 1.048 1.0~6

POINTS 8 8 8 8 8 8 8

AVERAGE 1.639 1.283 1.143 1.004 1.053 1.038 1.028

SAMPLE VARIANCE 0.001141 0.000672 0,000241 0.000133 0,000056 0.000038 0.000020

SAMPLE COEFF OF VARIANCE 0.021 0.020 0.014 0.011 0.007 0.006 0.004

03:09 PH     0~/01/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PRENILIH AND LOSS DEVELOPMENT ANALYSIS

DEVELOPHENT BY D]AGONAL, SHO~ING VARIANCE

STATE: CONNECTICUT

LOSS TYPE: INDEMNITY

PAID ÷ O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TN TO 7TN 7TN TO 8TN

1981 1.102 1.055 1.036 1.011 - 1.023 1.018 1.021

1982 1.080 1.063 1.019 1.030 1.041 1.000 1.012

1983 1.093 1.060 1.038 1.044 1.032 1.047 1.027

198/, 1.065 1.049 1.041 1.048 1.048 1.053 1.027

1985 1.102 1.067 1.039 1.023 1.023 1.010 1.011

1986 1.118 1.058 1.0~ 1.028 1.025 1.021 0.994

1987 1.122 1.06~ 1.041 1.025 1.042 1.040 1.000

1988 1.117 1.062 1.039 1.020 1.026 1.025 1.042

1989 1.120 1.061 1.031 1.016 0.999 1.029 1.019

POINTS 9 9 9 9 9 9 9

AVERAGE 1.102 1.060 1.036 1.027 1.029 1.027 1.017

SANPLE VARIANCE 0.000392 0.000029 0.000056 0.000148 0.000210 0.000298 0.000215

SAMPLE COEFF OF VARIANCE 0.018 0.005 0.007 0.012 0.014 0.017 0.014

REGZON: NORTHERN

LOSS TYPE: INDEMNITY

PAID ÷ O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2NO TO 3RD 3RD TO 4TN 4TN TO 5TN 5TN TO 6TN 6TN TO 7TH TI’N TO 8TH

1981

1982 1.109 1.027 1.004 1. O01 1.000 1.004 1.004

1983 1.120 1.043 1.014 1.006 1.002 1.002 0.998

1904 1.109 1.055 1.020 1.012 1.004 1.010 1.000

1985 1 . 132 1.065 1.029 ¯ 1.007 1.007 1.002 1.002

1986 1.137 1.071 1.040 1.018 1.009 1.002 1.002

1987 1 . 159 1 . 083 1 . 037 1 . 022 1 . 009 1 . 007 1 . 003

1988 1.1/,3 1.076 1.043 1.017 1.019 1.016 1.009

1989 1 . 148 1 . 083 1 . 037 1 . 026 1 . 008 1 . 003 1 . 014

POINTS 8 8 8 8 8 8 8

AVERAGE 1.132 1.063 1.028 1.014 1.007 1.006 1.004

SAMPLE VARIANCE 0.000333 0.000400 0.000195 0.000074 0.00003/, 0.000025 0.000027

SAMPLE COEFF OF VARIANCE 0.016 0.019 0.014 0.008 0.006 0.005 0.005

03:11PM     04/01/91
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHO~]NG VARIANCE

STATE: CONNECTICUT

LOSS TYPE: INDEMNITY

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 0.973 1.017 1.040 0.994 1.022 1.017 1.021

1982 0.957 1.013 1.016 0.992 1.040 1.000 1.012

1983 0.969 0.996 1.010 0.978 1.021 1.040 1.025

198~ 0.933 0.983 1.022 1.007 1.043 1.050 1.025

1985 0.992 1.017 1.035 0.98~ 1.019 1.006 1.007

1986 1.013 1.022 1.053 0.988 1.024 1.020 0.985

1987 1.028 1.033 1.032 1.012 1.040 1.042 1.003

1988 1.004 1.020 1.035 1.012 1.054 1.022 1.040

1989 1.052 1.045 1.027 0.998 0.993 1.009 1.016

POINTS 9 9 9 9 9 9 9

AVERAGE 0.991 1.016 1.030 0.996 1.028 1.023 1.015

SAMPLE VARIANCE 0.00138~ 0.000335 0.000169 0.000149 0.000324 0.000305 0.000247

SAMPLE COEFF OF VARIANCE 0.038 0.018 0.013 0.012 0.018 0.017 0.015

REGION: NORTHERN

LOSS TYPE: INDEMNITY

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3liD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 0,985 O. 983 0.992 0,983 0.999 1 . 003 1 . 003

1983 1.006 0,994 0,999 0,982 0,997 0,999 0,997

198/, 1.010 1.012 1.011 0.994 1.002 1.008 0,999

1985 1.039 1.025 1.021 0.983 1.003 1.000 1.000

1986 1.04 5 1.038 1. O~ O. 993 1.005 0.998 O. 993

1987 1.040 1,046 1.024 1.012 1.007 1.006 1.004

1988 1 . 024 1 . 038 1 . 030 1 . 008 1 . 026 1 . 014 1 . 009

1989 1.039 1.050 1.020 1.012 1.004 0.995 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.023 1.016 0.996 1.005 1.003 1.002

SAHPLE VARIANCE 0,000455 0.000610 0.000216 0.000172 0.000080 0.000038 0,000042

SAMPLE CGEFF OF VARIANCE 0.021 0.024 0.014 0.013 0.009 0.006 0.006

03:14 PH     04101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHCY,/ING VARIANCE

STATE: CONNECTICUT

LOSS TYPE: NEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TN TO 7TH 7TH TO 8TH

1981 1.225 1.083 1.038 1.053 1.017 1.018 1.017
1982 1.246 1.082 1.046 1.024 1.021 1.017 1.014
1983 1.239 1.090 1.0/,4 1.027 1.021 1.018 1.017
198~ 1.248 1.088 1.051 1.028 1.024 1.022 1.012
1985 1.256 1.091 1.0~3 1.028 1.027 1.021 1.012
1986 1.258 1.090 1.0~7 1.028 1.024 1.018 1.014
1987 1.315 1.106 1.060 1.031 1.028 1.023 1.011
1988 1.326 1.103 1.055 1.023 1.023 1.014 1.016
1989 1.362 1.122 1.069 1.0~7 1.025 1.018 1.021

POINTS 9 9 9 9 9 9 9
AVERAGE 1.275 1.095 1.050 1.032 1.023 1.019 1.015

SAMPLE VARIANCE 0.002223 0.000168 0.000093 0.000111 0.000011 0.000008 0.000010
SAMPLE COEFF OF VARIANCE 0.037 0.012 0.009 0.010 0.003 0.003 0.003

REGION: NORTHERN

LOSS TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4T# TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.224 1.079 1.0~1 1.027 1.018 1.017 1.017
1983 1.217 1.076 1.0~1 1.028 1.020 1.016 1.015
198z, 1.226 1.078 1.0~5 1.026 1.020 1.016 1.014
1985 1.235 1.080 1.0~2 1.025 1.018 1.016 1.013
1986 1.250 1.080 1.039 1.026 1.017 1.016 1.013
1967 1.269 1.086 1.0~4 1.025 1.020 1.016 1.013
1988 1.285 1.093 1.0~9 1.030 1.021 1.016 1.012
1989 1.295 1.096 1.0~7 1.030 1.019 1.018 1.015

POINTS 8 8 8 8 8 8 8

AVERAGE 1.250 1.08~ 1.0~,3 1.027 1.019 1.016 1.014

SAMPLE VARIANCE 0.000882 0.000055 0.000011 O.O000l~ 0.000002 0.000001 0.000003

SAMPLE COEFF OF VARIANCE 0.024 0.007 0.003 0.002 0.001 0.001 0.002

03:18 PM     04/01191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PRENIUN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL. SHOI~IN6 VARIANCE

STATE: CONNECTICUT

LOSS TYPE: MEDICAL

PAID + O/S " DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 6TH 4TH TO 5TN 5TH TO 6TH 6TH TO TTH TTN TO 8TH

1981 1.012 1.00~ 1.008 1.019 1.008 1.005 1.039

1982 1.056 1.014 1.012 1.007 1.014 1.027 0.996

198] 1.0~ 0.989 1.008 1.015 1.012 1.030 0.989
198~ 1.050 0.993 1.0~ 1.018 1.015 1.012 0.988

1985 1.050 1.076 1.018 1.007 1.007 1.000 1.007
1986 1.076 1.024 1.016 1.00~ 1.014 1.020 1.012
1987 1.092 1.037 1.022 1.013 1.013 1.008 0.994"
1988 1.077 1.0~5 1.016 1.002 1.016 1.009 1.005

1989 1.060 0.999 1.016 0.996 0.998 1.009 1.000

POINTS 9 9 9 9 9 9 9

AVERAGE 1.056 1.020 1.017 1.009 1.011 1.013 1.003

SAMPLE VARIANCE 0.000581 0.000811 0.000063 0.000060 0.000032 0.000103 0.000245

SAMPLE COEFF OF VARXANCE 0.023 0.028 0.008 0.008 0.006 0.010 0.016

REGION: NORTHERN

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TN 6TN TO 71"H 7TN TO 8TH

1981

1982 1.039 1.009 0.997 1.00~ 1.003 1.008 1.012

1983 1.036 0.999 0.996 0.997 1.002 1.009 1.010

198~ 1.055 1.011 1.008 1.006 1.000 1.006 1.010

1985 1.0~4 1.010 1.007 0.998 1.001 1.007 1.003

1986 1 . 057 1 . 009 1 . 002 1 . 003 1 . 003 1 . 007 1 . 006

1987 1.073 1.020 1.008 1.005 1.002 1.003 1.006

1988 1.066 1 . 009 1 . 009 0.996 1 . 00~ 1 . O01 1 . 003

1989 1.0/,8 1.00~ O. 997 0.996 1.000 0.999 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 1.052 1.009 1.003 1.001 1.002 1.005 1.007

SAMPLE VARIANCE 0.000168 0.000036 0.000032 0.000018 0.000002 0.000013 0.000011

SAMPLE COEFF OF VARIANCE 0.012 0.006 0.006 0.00~ 0.001 0.004 0.003

03:23 PM     04101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHON[NG VARIANCE

STATE: CONNECTICUT

LOSS TYPE: MEDICAL

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TN TO 7TN 7TH TO 8TH

1981 0.944 0.981 1.012 1.010 1.008 1.004 1.039

1982 0.977 0.988 1.017 0.985 1.013 1.026 0.995

1983 O. 944 0.944 0.983 0.96~ 1 . 003 1 . 024 0.987

198~ 0.941 0.940 1.012 0.981 1.011 1.010 0.986

1985 0.967 1.034 1.012 0.973 1.003 0.997 1.005

1986 0.996 0.999 1.024 0.972 1.014 1.019 1.009

1987 1.012 1.013 1.015 1.008 1.013 1.009 0.995

1988 1.004 1.022 1.021 0.999 1.041 1.007 1.004
1989 1.005 0.989 1.018 0.979 0.991 0.998 1.003

POINTS 9 9 9 9 9 9 9
AVERAGE 0.977 0.990 1.013 0.986 1.011 1.010 1.003

SAMPLE VARIANCE 0.000834 0.001034 0.000142 0.000269 0.000182 0.000111 0.000251
SAMPLE COEFF OF VARIANCE 0.030 0.032 0.012 0.017 0.013 0.010 0.016

REGION: NORTHERN

LOSS TYPE: MEDICAL

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 0.966 0.9~ 0.990 0.991 1.001 1.007 1.009
1983 0.971 0.968 0.985 0.979 0.997 1.006 1.010

198~ 0.988 0.981 1.000 0.991 0.997 1.004 1.010

1985 0.983 0.985 0.999 0.978 0.996 1.00~ 1.000

1986 0.999 0.991 0.999 0.986 1.002 1.004 1.002
1987 0.999 0.998 1.000 0.999 0.999 1.001 1.005

1988 0.996 0.989 1.005 0.991 1.013 1.000 1.003

1989 0.989 0.990 0.993 0.987 0.997 0.994 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 0.986 0.9~6 0.996 0.988 1.000 1.003 1.006

SAMPLE VARIANCE 0.000155 0,000079 0.0000~2 0.0000~8 0.000031 0.000017 0.000015

SAMPLE COEFF OF VARIANCE 0.013 0.009 0.007 0.007 0.006 0.004 0.00~

03:26 PH     04/01/91





197~ PAID 72,9;38,961 72,348,~9 72,,348,955 73,361,175 73,240,068
1978 PA]D+ O/S 84,016,768 87,825,291 91,769,W1 87,585,4,6~ 8~,~21,9’12
197’8 INOJtIED 88,193,2~9 87,~61,680 91,813,2’W 87,611,rm 8z,,958,SQ5
1978 PA~D (1) 0.427, 1.2~ 1.22~ 0.17~
lq~ PAZD + O/S (1) 1.(~ 2.81~ 7.4.~ 2.53I
1978 lNOJa~ (1) 3.81~ 3.5~ 8.07~ 3.12~
19"/8 PAID (2) 0.8(~ 0.0~ 1.4~ 0.17~
lq~ PAID ÷ O/S (2) 4.53X 4.49X ~.5~ 2.47X
lq~ INCllU~ (2) 0.~ 4.3~ 4.5~ 3.03X

1980 PAJD 102,910,082 1W,000,616 1~,9~2,g~5 1W,880,142 1W,433,959 1(23,883,146
lg80 PAXD ÷ O/S 1~,797,556 129,734,961 137,3~2,543 130,361,537 1~,,gB1,038 127,294,112 133,030,617
1;8C) INOJ~8) 132,197,707 12B,Z~36,299 13~,813,7~ 130,20~,018 1~,9~,506 12B,~.,791 13~,184,9e0
lgW PAZD (1) 1.3~ 2.~ 0.41X 0.~ 0.8~ 0.43~
lg80 PAID ÷ O/S (1) 6.~ 2.48~ 3.2r~ 2.01~ 6.05~ 4.31~
lg80 Ili3J~E) (1) 1.48~ 4.2E~ 0.47~ 2.97~ 6.g~ 4.43X
lg80 PAID (2) O.WX 1.8~ 0.0~ 0.4.~ 0.43~ 0.4.~
lg~O PAXD ÷ O/S (2) 4.W~ 5.8~ 5.WX 4.13~ 1.W’~ 4.51%
lg83 INOJa~ (2) 2.8~ 4.q/~ 3.42~ 4.5 2.(~ 4.(x.~

1;61 I~D 110,611,504 108,412,495 1~8,W8,8~ 10~,415,5~ 1W,2gO,8~5 1~,~1,~ 110,312,~ 110,~,~
1~1 ~ID + ~ 1~,1~,~ ~1,~1,~ ~,511,~ ~,~,~ ~,~,~ 1~,~,~ ~1,~,4~ ~1,1~,~
~1 1~ ~,~,~ ~,~9,1~ ~,1~,~ ~,4~,~1 ~,~,3~ ~,~,~ ~,~,~ ~1,~1,~
1~ ~D (1) 0.~ 1.~ 1~ 0.~ 1~ O~ 0.~
1~ ~D + ~ (1 3.~ 0.~ 4.~ 0.~ 4.~ 1.~ 0.1~
1~1 l~ (1) 0.~ 1.~ 0.~ 0.~ 4.~ 1.~ 0.~
~ ~O (2) 1.~ 0.4~ O~IX 1.~ 1.~ O~ 0.~
1~ ~D + ~ (2) 4~ 4.4~ 3.~ 4.~ 2.~ 1.~ 0.1~
1~ I~ (2) 1.6~ 2.1~ 0.~ 5.~X 3.4~ 1~ 0.~

(1) ASglJJ~E [~’VIATICN ROt
(2) NJSOLUTE O4ANGE RELATIV~ 10 PRICR R~DJECTIO4 CR IEFCRT.
~EIG~T GIVEN TO ~EGICN~L E)Q~RIENC~ IS
LOSES Itq~ OI~N RESTATe) TO T)E LATEST DINZ]NN..

N’2
N-1

0.0000
O.OOOO
0..5000
0.50~0

*=LG4
A~AGE AVE

O. 76~. *
3.61%
4.64%
0.59~ *
4.01~
3.05~

1.16~ *
3.0(~
2.Z3X
o.q~ *
3.33~

o.g~

3.~
0.~ *
4.2~
3.76~

0 .q~, *
2.27X
1.35~
0.Sr.~ *
3.21~
2.15~

5.31X
1.67~ *
2.45"~
2.83~

2.35"/. *
3.0~

2.19~ *
2.691
4.1(=

2.32~
1.17"/. *
4.5~
1.10~. *
2.CX~

(~:55 PM
~113/91



MATI(I4N,. (ZX, I~IL CM ~TIO4 II4SLJW~
~IOJT IMM~ITY    O:~:~I~N OF Iq~OJECTI(NS ~STATB) TO IM~MI~) ~

19~ PAID 87,8~,~61 87,597,625 89,~9,214 ~0,595,5(~ 87,(~2o619
1978 PAID + O/S 8%5~8,811 88,506,6;6 92,55~,8~5 8~,;~,1% ~o~81,221
1978 IMO.I~I~D 88,19~,259 87,~81,(~:) 91,813,~5 87,611,0E2 8~,~r~,505
19~ PAID (1) 0.25~ 0.1(~ 2.0~ 3.3~
1978 PAID + O/S (1) 1.09~ 3.~ 8.28~ 3.2~
1978 IIG~IED (1) 3.81X 3.S6~ 8.0"~ 3.12~
19/8 PAID (2) 0.3~ 2.16~ 1.~      3.22~
1978 PAID ÷ O/S (2) 4.6~ 4.S8~ 4.6~ 3.18~
1973 llGJmS) (2) 0.~ 4.36~ 4.58~

19"/9 PAID 114,799,181 11~,741,507 118,972,529 119,9~,8~ 115,206,32~ 114,7~2,0~6
1979 PAID + O/S                            11~,1~),076 119,915,872 125,76~,1m 120,512,792 116,5C5,~) 116,2~,~89
1979 III1WE9 119,181,950 117’,(~0,284 1~,192,930 119,574,~,9 116,~,301 117,073,8~3
19/9 PAID (1)
19/9 PAID + O/S (1) 1.83~ 3.11~ 8.15~ 3.63~ 0.11~
19"N II~IU~ (1) 1.8~ 0.69~ 6.08~ 2.1~ 0.(~
19/9 PAID (2) 0.(]b’~ 3.(~ 0.80~ 3.9~ 0.~]~
1979 ~1D + ~ (2) 5.~ ~.~ ~.1~ 3~ 0.1~
1~ I~ (2) 1.~ S.~ 3.~ 2.~ 0.~

PAID 159,555,974 167,1~2,131 158,731,718 162,~6,~5 171,525,5~1 179,367,130
PAID + O/S 179,4(O,875 167,~7,618 158,239,G~ ’161,~38,~5 1~,740,442 1(:0,585,122
IliO.Rl~ 154,~84,579 161,6Q3,520 158,9~6,1~ 163,499,005 1~2,6T/’,~49 162,178,457
PAID (1) 6.35~ 1.9~ 6.83~ 4.3~ 0.(~
PAID + 0/S (1) 6.15~ 4.4~ 1.~ 0.47~ 3.21[
XN(1JR~ (1) 4.44~ 0.35~ 2.01~ 0.81~ 6.4~
PAID (2) 4.72~ 5.00~ 2.69~ 5.23Z 0.6g~
PAID ÷ 0/3 (2) 1.5~ 5.?~ 1.96~ 2.7~ 3.11[
II~q~ (2) 6.Z’~ 1.6(~ 2.8~ 5.61~ 6.~

NOV..S:(1) NiSOU~ OEVIATIO4 FIOI LA,Tr I:~OJECTIO~ (CR R£POiT), RATICED TO S~E.
(2) N~I]..UTE CIW4GE I~LATIVE TO PRIOR PlE~ECTIO4 CR R£PQRT.
I,EIGHT GlVE~ TO R£GlCl4AL EXPERIENCE IS 0.0000.
LOS3ES R£STA’I~ TO IIKZRI~ LEVEL OF ~ li£F~RT, N~D TO I.kTr DIN3]~L.

N-4
N-3
N-2
N-1

0.00~0
0.0~0
O.SO00
0.5000

*=LC~
A~

4.(~
4.64~
1.74~ *
4 .~:~.
3.0~

3.3~
2.Z3~
1.7~ *
3.5~
2.7~

3.(:6,~
4.3~
3.4~ *
2.~4~, *
4.54~
3.7~

2.81~,
2.51~
1.35~ *
2.14~. *
3./~.
2.15~

3.12~
2.21~ *
5.31~
3.17~
2.71~ *
2.8~

3.16~
2.82~, *
3.(~
3.01~ *
4.11~

4.2~
1.2~ *
4.52~
2.55~
2.40~ *

~:55 PM
03113191



PATIO4N. IZU4CIL OI 01:M:q~SATIOI INS~IL~
03,1~WIOJT N~ICAL      C1:)4)~ISO4 OF I:IEUECTICNS

1978 PAID 31,2q/’,384 31,011,555 31,148,392 31,1Q2,0g?’
lq78 PA~ ÷ Q/S 33,235,/~6 32,9~7,567 32,~39,804 32,259,530
1978 !11:11~1~ 34,829,642 33,040,5q/’ 32,750,g62 32,380,0~
lqr8 PAll) (1) 0.~:~. 0.51X 0.07~ 0.22~
1f78 PAID ÷ 0/3 (1) 1.5~. 0.(~ 0.3�~ 1.&6~.
lf’/~ INCZ~ �1) 6.1~ 0.67~ 0.27~ 1.3~
1F/8 PAZD (2) 0.~ 0./d,X 0.15~
lf’/~ PAZD + �)/$ (2) 0.87~ 0.f~);; 1.17~
1F/8 INCZJ~RI~ (2) 5.1~ 0.~ 1.07~

0.9~,
2.10~

0.22~ 0.43~ *
1.48~ 1.11~
1.3(:Y, 2.13~

0.~ *

2.1~
0.43~ *
1.44,~
2.49~

1;61 PAID + O/S 5~,3~,5~ 51,3a),116 51,15~,75~ 50,3~3,438 50,7~7,~ 50,~5,~ 50,319,~S 50,357,261
~ INI21~ 57,151,748 52,0f’/’,535 4~,79~,117 50,53~,8;~ 51,161,196 51,438,bg’1 50,~, 137 51,120,258
~ PAID (1) 0J~. 1.0W. 0.1~ 0.38~ 0.47"/. 0.1~. 0.T~. 0.57~ *
lg81 PA]D+ O/S (1 3.g~ 1.91X 1.~ 0.0"~ 0.T/~ 0.77~ 0.08Z 1.31~
lgs1 IKll~SD (1) 11.80~ 1.91~ 2.5g~ 1.15X 0.08~ 0.6~ 0.32~ 2.6~
1981 PAID (2) 0.17~ 0.g~ 0.1~ 0.1~ 0.2~ 0.5~ 0.7~ 0.~ *
lg61 PAID + O/S (2) 1.g~ 0.31~ 1.S0~ 0.~ 0.0C~ 0.8~ 0.08~ 0.T/~
lg81 11(:1J~1~ (2) 8.8~ 4.~ 1.4g~ 1.2~ 0.S~ 0.g~ 0.32~ 2.S~

2.7(~
7.21Z
0.53~ *
1.62~

(1) ,qBSCUJTE OEVIAT10( FIK)( LAST PROJECTi(]N (Or II£PC~T), RATIOI~ TO SIR.
(2) N~0LU~
I.I:IGHT GIM~N TO R£GICI~L E)@ERII94~ IS 0.0000.
i.~;SES HA~E BEEN RESTATED TO TIE LATEST DIAGI)IAL.

0.95~ *
2.0~

0.83X *
1.81X
3.87"/.

2.0"/Y, *
3.77’/,
1.27Y. *
1.85"/.

N~ 0.0000
N-3
N-2 0.~ ~:01 ~
N-I 0.~ 03/13/91



MATICN~. (ZX,NCIt CM ~TI04 INSIJW~
CI]4~.CTIOJT M~ICAL      I:Z:M~qlSCI~ OF PlK}J~CrlO~S NESTMH) TO 1~ ~

PAID 35,0’75,318 ]2,812,760 33o57~,432 33,282,267

!~ ~,~,~ ~,~,~ ~,~,~ ~,~,~
~ID (1) 6.~ 0.~ 2.~
~ID ¯ ~ (1) 1.51X 0.~ 0.~ 1.~
1~ (1) 6.1~ 0.6~ 0.~
~D (2) 6.~ 2~ 0.~
~ + ~ ~) 0.~ 0.~ 1.~
l~ (2) 5.~ 0.~ 1.~

*=L0~
I~F.$TA11~) m AVERAI~E A~

"�),~,~I
32,8;q,195

2.62~
0.90~
2.1�~

1.33~
1.ZI~ 0.98~ *
1.36~ 2.13~

1979 PAID /A,215,492 41,382,202 /~.,590,155 42,229,591 41,~4,8E5 41,437,177
1979 PAID + 0/S 42,190,/,65 41,674,~3�) 41,541,8~1 41,(W*,325 41,982,5~. 41,3"~,52fl
19"/9 l~ /A,667,2~9 41,50(*,~0 41,2~,F/9 /*0,886,792 41,997,946 41,502,342
19"/9 PAll) (1) 6.7~ 0.13~ 2.3~ 1.8~ 0.07~ 2.22~
1979 PAID + 0/S (1) 1.9~ 0.7~ 0.~ 0.8~ 1.4~ 1.08~ *
1979 l)l:]J~B) (1) 7.65~ 0.01~ 0.67~ 1./~ 1.19I 2.1~
1979 PAID (2) 6.41X 2.~ 0.~ 1.791 0.07~ 2.2~
1979 PAiD + 0/S (2) 1.22~ 0.32~ 1.25~ 2.3~ 1./~,,~ 1.31~ *
1979 1~ (2) 7.08~ 0.6~ 0.82~ 2.T~ 1.1~ 2.49~

1~0 PAID + O/S 49,078,128 47,011,220 48,515,9~5 ~7,652,27k 48,~30,~!6 48,0~,GG8 48,356,71~
lgflO IMIZi~B) 52,647,;a(d:) 47,718,159 47,551,’1~3 47,372,384 &8,469,115 48,276,500 &8,388,299
1~0 PAID (1) 2.21~ 3.5~ 0.T~ 1.ZIX 2.~ 2.59~ 2.22~
1~ PAID ÷ ~ (I) 1.491 1.~ O~ IJ,~ 0.15~ 0.6~ 0.~ *
Ig(~O ]M(IJ~RI~) (I) 8.~(]~ 1.387. 1.~ 2.1~ 0.I~ 0.~
1(~0 PAID (2) ~.67~
I(~D PAID + ~ (:~) 2.~ 1.g(]~. I.~ I..~ 0.7(:,,I~ 0.615~ 1.61~ *
lg80 ]R (2) 93 O~ 03 ~ O./d:]~ 0.23~ 2.17"~

1~1 PAID 52,6~,385 49,~6,806 51,067,331 50,595,192 49,762,806 ~9,~8,417 50,827,3(,8 51,’R8,5~
1~81 PAID + O/S 52,604,T/0 51,677,/,~ 51,556,0~0 50,765,250 50,98%581 51,025,281 50,780,f38 50,~,988
1~1 IIGI~IED 57,151,7/,8 52,0Fi’,5~ 49,79~,117 50,53/,,875 51,161,1~6 51,/,38,691 50,956,137 51,129,258
1~81 PAID (1) 1.91X 3.95~ 1.2(~ 2.15~ 3.7~ 3.38� 1.7~ 2.59~
lg31 PAID ÷ 0/S (1) 3.17~ 1.3~ 1.12~ 0./,3~ 0.0~ 0.(]~ 0.4~ 0.9~ *
1981 IKIl~ (1) 11.8[~ 1.91~ 2.59~ 1.15~ 0.08~ 0.62~ 0.322; 2.6~
1981 PAID (2) 5.752: 2.82~ 0.92~ 1.(~ 0.3~ 1.74~ 1.73~ 2.1~
lg61 PAll) + O/S (2) 1.7~ 0.2~ 1.53~ 0.~3~ O.08F. 0.~. 0.~. 0.70~ *
Ig~1 INOJ~B) (2) 8.8~ 4.~ 1.491 1.W*,~ 0.5~ 0.9~ 0.32~ 2.~

1962 PAID + O/S 55,678,321 55,700,925 ~0,018,780 59,779,765 60,503,~8 (d),132,F~J9
1982 l~ 56,~)1,3~3 52,925,/,8~ 58,958,~, 60,~2B, Z56 63,004,9~5 (A, 171,027 63,7~8,675
1982 PAID (1) 4.9"~ 1.7(~ 2.1~ 3.7~ 3.2~ 1./,3~
19e2 PAID ÷ 0/S (1) 8.03~ 8.00~ 0.8~ 1.~(~ 0.3~ 0.67~
1;62 IMOJ~S) (1) 11.58~ 17.Q3~ ?.57~ 5.27~ 1.23~ 0.6C~
1;62 PAID (2) 3.37~ 0.3~ 1.65~ 0.491 1.8;~ 1.4~
lSe2 PAll) ÷ 0/S (2) 0.0~ 7.75~ 0.~ 0.8~ 0.28~ 0.6~
1982 IN[:LeS~ (2) 6.16~ 11./~ 2.491 4.~ 1.~D: 0.6~

1~3 INOJRI~      6G,(~2,001 70,5~6,297 "r2,?rd,,877 7~,283,008 75,3’18;~ 72,571,~3
1983 PAZD (1) 3.0~ 2.6’1Y. 4.55~ 2.6~ 1.191
1783 PAID ÷ O/S (1) 1.SG,Y. 2.47Y, 1.1~ 2.0~ 0.97Y,
1~63 IKI~I~ (1) 10.~. 2.’/~. 0.2~ 2.]~:~
1;65 PAID (2) 0.50K 1.79’~ 1.78~ 1.507.      1.21~
1;E3 PAID ÷ O/S (2) 4..3W. 1.31~ O.f’~ 1.07’X, 0.~
lgE3 INOJ~Z) (2) 9.10X 3.1.~X 2.10X 1.~;~.

3.2~
7.21X
1.532; *
1.67"~
4./~.

1~ PAID 7~,~k,]56 78,~’/, T/B 80,9~.7,561 82,~7,319 ~,113,2B1
1~ PAID + O/S 83,535,1~5 86,625,Z,Z# 8~,r~t,~51 85,]80,737 8~,]51,Q52
108~ I~ 7~, 100,k52 86,(:~:0,316 8B,.~6,TB7 ~0,359,115 87,0150,856
198~ PMD (1) 6.1~ 7_32~ &.92~ 2.~1~
~ PAID + ~ (1) 0.9~ 2.7~ 2.0gK 1.22~
I~W, 1~ (1) 9.~ 0.~ 1.~ 3.~
1~ ~ID (2) 1.~ 2.~ 2.~     3.~
1~ ~D + ~ (2) 3.~ 0.~ 0.~ 1.~
1~ I~ (2) 9.~ 2.~ 2.~

2.78~
1.69~ *

1.35~ *
1.73~
3.87"~

5.3~X
1.7~,~ *
3.77%
2.2~
1.5~ *

N-4 O.03X)
N-3 0.0000
N-2 0.5000 05:01
N-1 0.501X) G~/13/91
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: FLORIDA

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Indemnity: Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical: Paid - Development by Diagonal, Showing Variance

Medical: Paid - Tests of Minimum Average Squared Deviations

Medical: Paid+O/S - Development by Diagonal, Showing Variance

Medical: Paid+O/S - Tests of Minimum Average Squared Deviations

Medical: Incurred - Development by Diagonal, Showing Variance

Medical: Incurred - Tests of Minimum Average Squared Deviations

Indemnity: Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:    Comparison of Projections - Deviations by Loss Statistic Type

Medical: Comparison of Restated Projections - Deviations by Loss
Statistic Type



NAT]ONAL COUNC%L ON COMPENSATION INSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

DEVELOPMENT    BY    DIAGONAL.    SHOWING    VARIANCE

STATE: FLORIDA PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN

1981

1982

1983

1984
1985

1986

1987

1988
1989

1.043

1.037
1.007

1.035
1.043

1.061

1.044

1.050

1.063

1.007

1.009

1.001

0.996
1.002

1.003

1.001

0.998

1.009

1.003

1.003
0.999

1.002

1.003

1.001

1.003

1.000
1.001

1.000

0.997
1.001

1.001

1.001
1.000

1.006
1.002

0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

9 9 9 9

1.043 1.003 1.002 1.001

0.000271 0.000021 0.000002 0.000006

0.016 0.005 0.001 0.002

REGION: SOUTHERN PREMIUM - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND    TO 3RD 3RD    TO 4TH 4TH    TO 5TH

1981

1982

1983
1984

1985

1986

1987
1988

1989

1.051
1.037

1.050

1.048

1.053
1.043

1.036
1.051

1.007
1.009

1.004

0~998

1.001
1.004

1.004
1.006

1.001

1.005
1.000

1.002

0.999

1.004

0.999
1.000

0.999

1.000

0.998
1.000

1.000

1.002
1.001

0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

8

1.046

0.000044

0.006

8

1.004

0.000012
0.003

8
1.001

0.000005
0.002

8
1.000

0.000002
0.001

04:20 PM 04101191





NATIONAL COUNCIL ON COMPENSATION ]NSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHCAJ]NG VARIANCE

STATE: FLON]DA

LOSS TYPE: INDEMNITY

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH TrH TO 8TH

1981 1.425 1.234 1.106 1.066 1.036 1.026 1.014

1982 1.452 1.260 1.116 1.071 1.03~ 1.029 1.022

1983 1.548 1.298 1.173 1.074 1.036 1.024 1.017

1984 1.567 1.316 1.185 1.112 1.845 1.029 1.014

1985 1.628 1.328 1.198 1.129 1.078 1.037 1.073

1986 1.720 1.372 1.204 1.133 1.087 1.065 1.031

1987 1.748 1.413 1.234 1.140 1.099 1.076 1.040

1988 1.827 1.413 1.219 1.138 1.107 1.065 1.055

1989 1.958 1.447 1.241 1.151 1.091 1.063 1.056

PO[NTS 9 9 9 9 9 9 9

AVERAGE 1.653 1.342 1.186 1.113 1.068 1.046 1.030

SAMPLE VARIANCE 0.031031 0.005400 0.002288 0.001118 0.000901 0.000432 0.000274

SAMPLE COEFF OF VARIANCE 0.107 0.055 0.840 0.030 0.028 0.020 0.016

REGION: SOUTHERN

LOSS TYPE: INDEMNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE IST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TN 5TH TO 6TH 6TH TO TTH 7TH TO 8TH

1981

1982 1.517 1.184 1.085 1.046 1.028 1.017 1.011

1983 1.543 1.182 1.081 1.843 1.027 1.017 1.012

1984 1.562 1.184 1.085 1.844 1.028 1.022 1.013

1985 1 . 628 1 . 211 1 . 093 1 . 053 1 . 032 1 . 020 1 . 014

1986 1.638 1.224 1.092 1.051 1.034 1.027 I. 014

1987 1.657 1.735 1.107 1.062 1.039 1.028 1.016

1988 1.686 1.236 1 . 104 1.058 1.039 1.027 1.018

1989 1.716 1.241 1.108 1.058 1.036 1.025 1.020

POINTS 8 8 8 8 8 8 8
AVERAGE 1.618 1.212 1.094 1.052 1.033 1.023 1.015

SAMPLE VARIANCE 0.005030 0.000651 0.000114 0.000051 0,000024 0.000020 0.000009

SAMPLE COEFF OF VAR]ANCE 0.044 0.021 0.010 0.007 0.005 0.004 0.003

04:29 PM      04101191





NATIONAL COUNCIL ON COI4PENSATION INSURANCE

PREMIIJN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHORING VARIANCE

STATE: FLOR]DA

LOSS TYPE: INDEHNITY

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TN 6TH TO 7TH 7TH TO 8TH

1981 1.174 1.052 1.024 1.007 1.004 0.996 0.998
1982 1.201 1.125 1.024 1.010 0.994 0.9~6 1.005
1983 1.304 1.177 1.103 1.038 1.002 1.000 1.005
1984 1.232 1.129 1.085 1.040 1.006 1.005 1.006
1985 1.282 1.140 1.105 1.055 1.010 1.008 0.9~8
1986 1.296 1.192 1.100 1.1~2 1.033 1.028 1.016
1987 1.295 1.198 1.108 1.066 1.051 1.036 1.016
1988 1.323 1.186 1.110 1.058 1.017 1.022 1.033
1989 1.310 1.159 1.165 1.090 1.069 1.012 1.020

POINTS 9 9 9 9 9 9 9
AVERAGE 1.269 1.151 1.092 1.047 1.021 1.011 1.011

SAMPLE VARIANCE 0.002802 0.002117 0.001945 0.000715 0.000636 0.000206 0.000131
SAMPLE COEFF OF VAR%ANCE 0.042 0.0~0 0.040 0.026 0.025 0.014 0.011

REGION: SOUTHERN

LOSS TYPE: INDEMNITY

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.072 1.020 1.004 0.999 1.001 0.995 0.999

1983 1.103 1.021 1.010 1.005 1.001 1.001 1.001
198~ 1.089 1.028 1.010 1.000 0.999 1.004 1.002

1985 1.140 1.039 1.019 -1.007 1.003 0.999 0.998
1986 1.163 1.075 1.029 1.010 1.009 1.012 1.00~

1987 1.165 1.074 1.022 1.015 1.011 1.004 1.002

1988 1.174 1.073 1.031 1.018 1.008 1.008 1.007
1989 1.165 1.039 1.034 1.017 1.009 1.002 1.004

POINTS 8 8 8 8 8 8 8
AVERAGE 1.13~ 1.0,;9 1.020 1.009 1.005 1.003 1.002

SAMPLE VARIANCE 0.001604 0.000592 0.000123 0.000035 0.000021 0.000028 0.000008

SAMPLE COEFF OF VARIANCE 0.035 0.023 0.011 0.007 0.005 0.005 0.003

0~:~1PN     0~/01/91





NATIONAL COUNCIL ON COHPENSAT]ON INSURANCE

PREN[U# AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHO~ING VARIANCE

STATE: FLORIDA

LOSS TYPE: INDENNITY

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO8TH

1981 1.018 0.995 1.008 0.99k 1.003 0.995 1.000

1982 1 . 00~ 1 . 0~3 1 . 002 O. 989 O. 992 O. 996 1 . 005

1983 1.151 1.096 1.067 0.999 0.992 0.995 1.002

198~ 1.128 1.097 1.079 1.032 1.008 1.006 1.007

1985 1 ¯ 154 1 ¯ 096 1 . 095 1 ¯ 039 1 . 099 1 ¯ 007 0. 997

198~ 1.18~ 1.150 1.0~2 1.0~ 1.031 1.025 0.990

1987 1.174 1.170 1.100 1.062 1.054 1.036 1.020

1988 1.178 1.139 1.0~8 1.053 1.021 1.019 1

1989 1.175 1.112 1.139 1.067 1.059 1.00~ 1.021

POINTS 9 9 9 9 9 9 9

AVERAGE 1.130 1.100 1.076 1.031 1.019 1.00~ 1.008

SAMPLE VARIANCE 0.00~828 0.002922 0.001979 0.000891 0.000613 0.000208 0.000193

SAMPLE COEFF OF VARIANCE 0.1)62 0.1)~9 0.0~1 0.029 0.024 0.014 0.014

REGION: SOUTHERN

LOSS TYPE: INDEHN]TY

]NCURRED- DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO TrN 7TN TO 8TH

1981

1982 0.968 0.981 0.994 0.978 0.996 0.992 0.997

1983 1.014 0.978 0.995 0.982 0.995 0.998 1.000

1984 1.020 1.003 1.006 O. 986 O. 998 1.002 1.002

1985 1.064 1.010 1.015 0.987 1.000 0.996 0.996

198~ 1.08~ 1.0~7 1.025 0.988 1.005 1.008 0.993

1987 1.081 1.0~9 1.012 1.00~ 1.009 1.001 1.002

1988 1.071 1.042 1.021 1.012 1.015 1.005 1.007

1989 1 . 065 1 . 032 1 . 023 1 . 007 1 . 005 O. 996 1 . 005

POINTS 8 8 8 8 8 8 8

AVERAGE 1.046 1.018 1.011 0.993 1.003 1.000 1.000

SN<PLE VARIANCE 0.001(,80 0.000833 0.000147 0.000169 0.0000~8 0.000028 0.000022

SAHPLE COEFF OF VARIANCE 0.039 0.028 0.012 0.013    " 0.007 0.005 0.005

04:44 PM     04101191





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PREHIUNAND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHO!,/ING VAR]ANCE

STATE: FLORIDA

LOSS TYPE: MEDICAL

PA]D - DEVELOPMENT D]AGONALS BY EVALUATION DATE

EVAL DATE IST TO 2ND 2ND TO 3RD 3RD TO ~TH kTB TO 5TH 5TH TO 6TN 6TH TO TI"H 71"H TO 8TN

1981 1.239 1.089 1.052 1.031 1.023 1.020 1.020
1982 1.241 1.113 1.056 1.038 1.020 1.019 1.012

1983 1.255 1.106 1.072 1.034 1.029 1.013 1.011

198~ 1.261 1.097 1.070 1.044 1.025 1.017 1.013

1985 1.2~ 1.096 1.062 1.043 1.033 1.019 1.017

1986 1.301 1.107 1.065 1.042 1.034 1.036 1.018

1987 1.288 1.115 1.063 1.043 1.035 1.032 1.026
1988 1.349 1.142 1.073 1.047 1.041 1.033 1.027

1989 1.381 1.156 1.077 1.058 1.041 1.033 1.033

POINTS 9 9 9 9 9 9 9

AVERAGE 1.287 1.113 1.066 1.042 1.031 1.025 1.020

SAMPLE VARIANCE 0.002441 0.000487 0.000068 0.000061 0.000057 0.000075 0.000057

SAMPLE COEFF OF VARIANCE 0.038 0.020 0.008 0.007 0.007 0.008 0.007

REGION: SOUTHERN

LOSS TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TH TO 7TH TTH TO 8TH

1981

1982

1983

198~

1985

1986

1987

1988

1989

1.215 1.079 1.044 1.027 1.015 1.013 1.009

1.216 1.070 1.042 1.021 1.019 1.012 1.010

1.233 1.075 1.039 1.026 1,017 1.014 1.012

1.245 1.073 1.037 -1.025 1.017 1.013 1.013

1.267 1.082 1.042 1.022 1.017 1.018 1.012

1.283 1.093 1.043 1.028 1.020 1.016 1.012

1.314 1.101 1.048 1.029 1.021 1.015 1.013

1.340 1.112 1.055 1.033 1,022 1.018 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.26~ 1.085 1.044 1.026 1.019 1.015 1.012

SAMPLE VARIANCE 0,002096 0.000229 0.000031 0.000015 0.000006 O.O0000S 0.000002

SAMPLE COEFF OF VARIANCE 0.03~ 0.014 0.005 0.004 0.002 0.002 0.001

0~:46 PM     0~/01/91





NATIONAL COUNCIL ON CONPENSATION INSURANCE

PRENIUN AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNENT BY DIAGONAL. SHOUING VARIANCE

STATE: FLORIDA "

LOSS TYPE: NEDICAL

PAID + O/S - DEVELOPNENT D]AGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD ]RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO TTH 7TH TO 8TH

1981 1.069 1.023 1.017 1.014 1,018 1.002 1,008

1982 1.093 1.061 1.015 1.022 1.001 0.996 1.021

198:3 1.117 1.060 1.06~ 1.015 0.997 1.005 1.008
198~ 1.125 1,0~9 1.0~2 1.023 1,014 1.015 1,013

1985 1.101 1.057 1.039 1.029 1.002 1.012 1.006

1986 1.112 1,069 1.0~6 1.027 1.022 1.028 1.006

1987 1.128 1.088 1.052 1.0~5 1.035 1.0~8 1.021

1988 1.131 1.077 1.052 1.0Z#, 1.019 1.027 1.0~

1989 1.098 1.050 1.065 1.0z, O 1.0~0 1.035 1.03~

POINTS 9 9 9 9 9 9 9
AVERAGE 1.108 1.059 1.0~4 1.028 1.016 1.018 1.017

SANPLE VARIANCE 0.000~01 0.000~#~ 0.000321 0.000112 0.000221 0.000228 0.000129
SANPLE COEFF OF VARIANCE 0.018 0.018 0.017 0.010 0.015 0.015 0.011

REGION: SOUTHERN

LOSS TYPE: NEDICAL

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ~ 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TH TO TrH TTH TO 8TH

1981

1982 ! .0~2 1.020 1.009 1.006 1.008 1.003 1.013

1983 1.054 1.015 1.023 1.013 1.00~ 1.005 1.008

198~ 1.067 1,020 1.010 1.006 1.008 1.013 1.007

1985 1.072 1.019 1.00~ 1.011 0.999 1.010 1.006

1986 1.08] 1.026 1.018 1.009 1.011 1.011 1.008

1987 1.100 1.0~3 1.018 1.015 1.013 1.011 1.008

1988 1.101 1.038 1.015 1.012 1.007 1.006 1.010

1989 1.093 1.031 1.022 1.013 1.014 1.011 1.012

POINTS 8 8 8 8 8 8 8

AVERAGE 1.077 1.027 1.015 1.011 1.008 1.009 1.009

SAHPLE VARIANCE 0.000~08 0.000100 0.000045 0.000011 0.000024 0.000013" 0.00000~

SANPLE COEFF OF VAR%ANCE 0.020 0.010 0.007 0.003 0.005 0.004 0.002

0~:52 PN     04/01191





NATIONAL COUNCIL ON COt4PENSATION INSURANCE

PREMIIJM AND LOSS DEVELOPMENT ANALYSIS

DEVELOI~4ENT BY DIAGONAL. SHC~iING VARIANCE

STATE: FLORIDA

LOSS TYPE: MEDICAL

INCURRED - DEVELOI~ENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TN TO TTH 7TH TO 8TH

1981 1.009 1.002 1.015 1.008 1.019 1.002 1.010
1982 1.008 1.028 1.002 1.008 0.997 0.994 1.020
1983 1.061 1.033 1.050 1.000 0.994 1.003 1.007
198~ 1.085 1.037 1.039 1.019 1.014 1.016 1.015
1985 1.057 1.039 1.031 1.020 1.000 1.010 1.005
1986 1.065 1.054 1.045 1.020 1.022 1.028 1.002
1987 1.079 1.078 1.0/,8 1.041 1.036 1.037 1.021
1988 1.071 1.059 1.049 1.032 1.022 1.025 1.034
1989 1.048 1.042 1.067 1.033 1.041 1.040 1.040

POINTS 9 9 9 9 9 9 9
AVERAGE 1.054 1.041 1.038 1.020 1.016 1.017 1.017

SAMPLE VARIANCE 0.000779 0.000455 0.000391 0.000180 0.000276 0.00026~ 0.000171

SAMPLE COEFF OF VARIANCE 0.026 0.020 0.019 0.013 0.016 0.016 0.013

REGION: SOUTHERN

LOSS TYPE: NEDJCAL

INCURRED - DEVELOPI4ENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD 3RD TO 4TN 4TN TO 5TN 5TH TO 6TH 6TH TO 7TH 7TN TO 8TN

1981

1982 0.981 0.998 1.003 0.995 1.006 1.001 1.011
1983 1.005 0.990 1.013 1.001 1.001 1.003 1.007

198~ 1.025 1.003 1.006 0.998 1.007 1.013 1.007
1985 1.030 1.002 1.001 1.000 0.997 1.008 1.005
1986 1.038 1.011 1.017 0.998 1.009 1.009 1.005

1987 1.052 1.029 1.013 1.011 1.011 1.009 1.008

1988 1.049 1.024 1.012 1.009 1.012 1.00/, 1.010
1989 1.048 1.022 1.020 1.007 1.012 1.008 1.012

POINTS 8 8 8 8 8 8 8
AVERAGE 1.029 1.010 1.011 1.002 1.007 1.007 1.008

SN4PLE VARIANCE 0.000609 0.00019~ 0.0000~5 0.0000~ 0.000030 0.000015 0.000007

SAMPLE COEFF OF VARIANCE 0.024 0.014 0.007 0.006 0.005 0.00~ 0.003

04:57 PM     04/01191





1ST TO 8TH ~i) TO 8TH ~E) TO 8TH 4TH TO 8TH

1?’/8 I~D I~I, I~1,9~7
1~8 PAID + O/S

lf7~ PAIl) (I)
19"~ PAID ÷ O/S (1) 6.(]5~
1978 INCI/IRm (1) 1.6~
1978 PAID (2)
1978 PA:I) ÷ O/S (2)
19"/8 ~IG~I~ (2)

5TH 10 m

1~1,9~,416
161,781,102
160,~7,6~,

3.07l

1..3~
0.~

0.3~

1~,665,291
164,220,314
16(,,251,~5

1.~’~
1.~

1.3~
0.2C~
0.~

ACTUAL ~I’H AVERAGE AVG

I~6,4~1,3~7

2.62X

1.2"/X *
1.2~ 0.?~. *
I.~X 1.58~
1.2~ I

19110 I110.11~              171,0~,S50 18B,9T/’,~ 2lY,,217,197 211,455,167 216,362,0"/7 223,174,916 229,583,f~,
1980 PAID (1) ~.~ 19.~ 1~.9~ 9.53~ &.9~ 1.8~ 12.(~
1;80 PAID .~ O/S (I)               ~.8;~ 13.8~ 9.87Y, 8.0"~ &.~ 1.6~ 10.~ *
1~0 INOJ~RB) (1) ~.~ 17.~ 11.(b’~ 7.~0~ 5.7~ 2.7~ 11.7~
1980 PAID (2)
1~80 PAID + O/S (2)                                   1~..q~
I;60 Itla.l~£D (2) I0.4~ 8.0~ 5.5~ 2.52~ 5.15~ 2.871 5.07~

I;61 PAXD 150,591.753 172.102.332 186.155,(~7 I~.S00,I~0 211,0~7,8S6 220,0~,~I 221,452,829 223,185,0(:~
~ ~IO + ~ 1~,611,~ ~,~1,~4 ~,~,~ ~,~,~ ~1,~,~ ~,6~,~ ~,~,~ ~,~,~

1~1 ~ID (1) ~,~ ~.~ ~ 10~1~ S~ 1.41~ 0,~ 12.~
I~I ~ID + ~ (1      ~.~ ~.~ 10.~ 8.~ 4~ 0.6~ 0.~ 9.6~ *
1~1 I~ (1) ~.~ ~.~ 12.~ 8.~ 6.~ 0.;~ 0.~ 12.~
1~1 ~ID (2)
1~1 ~IO + ~ (2)              ~.~      3.S~      2.~     ~.~     5.~      0.~ 0.~ 5.~ *
1~1 ~ (2)               ~.~     10.~     S~lX     2.~     6.~      1.~      0.~ 6.~

1~62 PAID 173,296,284 19(*,/,80,578 210,621,572 2~,733,12~ 234,911,276 ~),677,367 2~0,816,3Q5
1~g82 I:~JO ’+ O/S 261,472,~5 271,802,Z*00 272,479,4~ ~4,919,8g0 299,374,368 2~,T~,6g6 28~,490,229
1~2 !~ 2~1,1.52,~0 ~6,610,~5 278,593,017 28~,955,366 30~,696,5~6 ~0(,,059,~3~ 29"/’,8~1,962
1~82 PAID (I) 28.04~ 19.2~ 12.5~& 6.6z~ 2.t,5~ 0.0~
1902 PAIO .~ 0/S(I) ~.5~ 6.08~ S.88~ 1..q~ 3.~IX I.~
I~82 IKII~D (I) 22..’~g~ 10./,~ 6.&~ ~.3~ ~.30~ 2.0~
IgS2 PAIl) (2) 12.~2~ 8.~:I~ 6.71~ /~.52X 2.45~      0.06~
I~2 PAIl) ÷ O/S (2) 3.98Z O.Z2~ ~,.57~ S.O?X 1.8~ IJ,~
1962 IgOJ~f~ (2) 15.~

11.50~
4.~ *
8.01~
5.71~
2.8~ *
5.2~

1~ PAID 287.98t*.931 337,038,158 373o087.6~8
1~ PAID ÷ O/S 37~*,0~6,~71 415,t.55,/.76 ~.8,2B),1~2 /~.8,8~.1,5/,3 /.60,162,652
1~ INOJ~E) 387’,3z,8,755 421,644),292 466,8D7,0~1 476,2~6,167 474,881,618
191~ PAID (1) 25.18~ 12.4~ 3.07~ 0.83~
I~Y~ PAID + 0/S(1) 18.7~ 9.72~
1964 INCLRR£D (I) 18.~3~ 11.21~ 1.71~ 0.2~
I~ PAID (2) 17.03~ I0.?0~ 2.31X 0.8~
196~ PAIO ÷ O/S (2) 11.0~ 7.~ 0.1]~ 2.5~
198~ I14{IJ~I~) (2) 8.~ I0.711~ 2.02~ 0.2~

(I) JtBSOLLRE D~IATIO~ ~ LAST PROJECrlCN ((:R R£R:I~r), I~TIOB) TO SN~.
(2) ,qBSI].UIE ClW4~ R£LATI~ TO I~ICR PI~OJEL’rlCI~ CI( R£R~T.
14~lG~n" G1~]( TO ~GICI~L ID~RiE)~ IS 0.0000.
L(~SES HA~ SEEN I~STAT~) TO THE LATEST DIN331AL.

10.47"~
8.]0~ *
8.88~
6.68~
3.9~ *

10.38~
8.37"/.
7.91X *
7.T~,
5 .~3’/. *
5.47"~

N-Z,
N-3 0.0000
N-2 0.5000 (~:07 I~
N-1 0.5000 03/13/’91



1ST TO 8TH ;N:) 10 8TH ]HI) 10 8TH kTH 10 8TH 5TH TO 8TH 6TH TO 8TH

197’8 PAXD 157,3~,Z~3 159,138,183 160,~52,~’12
1978 PAXD ÷ O/$ 157,~09,099 162,50~,’~0 t64,f~5,915
19"18 INCt~I~ 159,567,605 1~0,047,6~4 16~,608,7~4
lq’/8 PAID (1) 3.20� 2.12~ 1.55%
lq’/’8 PAID + OrS (1) 4.66% 1.45% 0.1z#.
lq78 INC:URR~ (1) 1.6~ 1.3~Z 0.85%
lq’~ PAID (2) 1.12% 0.57’I
lq’/8 PAll) ÷ CVS (2) 3.37’% 1.32%
lq’/8 I~ (2) 0...~� 2.23%

7TH TO 8TH I~.S’TAT~) mH AVe, AGE
*=LO,~
AVG

12.41X
4.8~
7.01~
4.76~
3.0~
3.23~

1980 PAID 15~/,6B,~9 167,~7,761 176,7~0,7~,6 187,190,881 195,516,963 210,6~3,505 227,291,192
1~0 PAID + O/S 172,083,853 197,067,0B) 206,2B6,837 210,717,412 215,978,~ 221,726,~27 229,410,~0
1~0 IMXIMB) 171,a~,950 188,9T/’,9~5 20~,217,197 211,~q~,167 216,~?.,077 223,174,916 229,~83,9~
19~�) PAID (I) 32.0~ ~.35~ 22.Wa 17.6~ 13.98~ 7.~
1~0 PAID + O/S (1)
1~0 INCLRRE) (1) ~.5(~ 17.6~ 11.~5~ 7.~ 5.7~ 2.79~
1~ PAID (2)
1~0 PAID + O/S (2) 1~.~2~ 4.6~ 2.1~ 2.~ 2.(~ 3.~?~
1~ INO~RED (2) 10.~;9~ 8.0~ 3.5~ 2.~ 3.1~ 2.8~

19.9~
11.09~
11.78~
6.66~
4.9~
5.07~

19.87"/.
10.Z~.
12.0~
7.47/.

6.~I

18.]Zl
4.~
8.01~
~4~
2.28~.
5.2~.

19~3 PAID ~44,1~2,609 Z’/3,970,473 300,901,418 336,227,715 363,8~3,765 36~.,611,099
1~ PAID ÷ O/S 299,056,560 302,012,261 327,22~,~3 ~,837,0~6 3~8,032,830 357,319,~01
lg63 I~ 291,890,832 30~,0~1,1~0 ~1,~6,5~5 ~,050,8~2. 359,017,T~ 361,2e3,671
1;E~ PAID (1) 33.0~ ~.8~ 17.472 7.7~ 0.21~
1~ PAID + O/S (1) 16.31~ 15J,~ 8.~2~ 3.~9~ 2.(~
19E3 INOJt~) (1) 19.21~ ~.~ 8.11X 2.0(~ 0.63~
1~ PAID (2) 12.22~ 9.~ 11.7~.~ 8.21~ 0.21X
1~ PAID ÷ O/S (2) 0.99~ 8.~b~ S.M~ 0.9~ 2.6~
1~ INOJaED (2) S.87~ 7.~2~ 6.6~ 1.~ 0.6~

16.6"~
9.26~
8.88~
8.~

4.40’/.

lg84 PAID 321,472,~.~ 374,051,549 432,153,1~ /,~,058,958 4T/,~3,~61
lg84 PAID + O/S ~’6,396,777 411,3~2,~3~ ~,T~B,~2 451,976,~55
1984 ItS:liMB) 387,3~8,755 ~21,6~),292 ~,66,807,091 476,2~6,167 474,881,618
1;lY~ PAID (1) ]2.67~ 21.66~ 9.4~ 1.97~
198~ PAID + 0/S (1) ’19.00~ 11.49X 4.51~. 2.74,~
198~ INOJ~R~ (1) ’lS.&.~ 11.21~ 1.7~ 0.2~
I~;W, PAID (2) 1~.3~ 15.5~ 8.31X 2.01~
198~ PAID + 0/S (2) 9.Z’~ 7.SBX, 1.8~ 2.81Y.
1984 II(I,B~ (2) 8.~’Y. 10.71~, 2.02~; 0.29~

16.45~
9.4.~.
7.91~

10.55~
5.~’~
5.4~

N0~:(1) N~t.U/E DEVlATI04 I:RCM L.kqT PROJECTION
(2) ~ ~ ~TI~ ~ ~1~ ~i~
~I~ GI~ ~ ~GI~ ~1~ IS 0.~.
~S~A~ ~ !~ ~~ ~,

N-3
N-2
N-1 0.5000

0~:07 PH
03113/91



~TH TOSTH

112,830,8~
120,~9%47~
120,~1,722

0.~-’~
1.82~
1.87~
0.5~
1.18~
2.1~

6TH TO 8TH

112,8~0,5~8
122,f’/8,20~
123, 7(=6,~15

0JR’~
0.20~
0.81~
0.0~
2.0~
2.7~

71"H TO 81"H

113,~11,~7
125,099,7~
123,7~5,~.x5

0.2"~
0.30~

0.(~
0.10~
0.0b’~

~ 8TH A~3~AGE AM;

113,~16,08~

0.7/#.

0.Z’/Y. 0.3~
0.30~ 0
0.757. 1.41X

3.67"/.
3.57I

1.~
1.~3X

3.:~.
6.6~
7.20=;
1.05"/.
2.0~
2.1~’~

1981 PAXD 16S,79~,011 I"/3,180,510 1"/3,191,8~4 173,8t,0,739 176,410,471 178,b"~),~77 T’/9,1~3,186 ’180,400,43~
1981 PAID + O/S 182,653,416 ’1~,873,615 1~,715,’182 lf’?,401,8~8 1~,~58,&3~ 207,(d~,f’a5 20~,255,225 210,55~,9~)
W81 INO..RI~ 177,~2~,~8 W0,01TI,225 ’I~,0~,W8 1~,525,~8 200,305,275 Z0~,636,810 Zl1,~5,~71
lgB1 PAID (1) 6.~3~ 4.1X~g 4.(~g 3.64~ 2.21~ 1.01~ 0.67/.
~ I~ ÷ O/S (1 13.~T, 7.45~ 6.1~ 6.~’~ 5.51~ 1.~ 0.6~
19ffl IIGIa~ (1) 16.887,
lg$1 PAID (2) 2.6~ 0.017, 0.~ 1.~ 1.Z~7. 0.34~ 0.61~,
1981 I~ID * 0/$ (2) 6.(~, 1.~v, 0.1~
1~1 llGlll~ (2) 6.7W, 4.77~ 0.~     0.~r/,     4.66~, 0.8~ 1.~"~

3.1~
5.80=;
7.3~;
0.9~.
2.12~
2.71%

’1982 PAID 1~,282,313 197,1~,243 197,616,374 200,445,575 202,899,006 204,T/5,377 205,5"/3,091
~ PAIO+ O/S 22~,1&8,~1 232,747,02~ 233,~6,371 2~,5Tt,~33 2~9,371,~ 250,~:#,611 ~2,553,~/
’R82 lll:l,l~l~ 212,813,679 233,/~,120 235,75~,52~ 238,~3,3~0 253,5W,002 ~5,/~6,700 250,017,;w;
1~82 I=ND (1) 5.~/. 4.1W, 3.8~
1~82 PAID ÷ 0/3(1) 11.~’X 7.8~ 7.6~ 6.33~ 1.~ 0.8~
1~2 II¢3.11~ (1) 18.15~. 10.2~Y. 9.53X 8.1~ 2.5@~ 1.T/~
1~2 mid (2) 1.~ 0.25~ 1.43X 1.22~ 0.~2~ 0.~’~
1982 mid ÷ 0/S (2) 3.8~ 0.Z2~ 1.4~ 5.41X 0./d~ 0.88~
lgS2 l~K~m~ (2) 9.6~ 1.01~ l.-~g~ 6.0~ 0.7~ 1.81~

5.8~
8.35X
O.~’X
2.03X
3.4.~

3.1~.
6.11~
7.~;~
1.18~
2.55"/.
2.5/#,

5.3W.
5.9~
6.8~
2.7~.
3.0~
3.31~

NOTES: (1) N~0LUTE OEVIATICN FROq ~ FMOJECTIO4 (CR Rlg:~T), RATI(~) 10 SM~.
(2) N~0LLr~ OW4GE I~LATIME TO PRICR PROJECTICI4 CR I~q;~RT.
~IGHT GIVEN TO I~GIO4AL EM~MIENCE IS 0.0000.
LWS[S 14A~q~ BEEN RESTATB) TO T~ LA~ST DIAG[]U~.

N-4
N-3
N-2
N-1

O.O0~
0.5000 01:52 FM

Q~/14/91



I~TI(]’~.L CDJ~IL CN (ZMoENS~TICN INg.RNi(Z
FU:RIDA      I~)ICN.      COq:~ISCN OF PROJE~ICNS IESI"AI~ TO INOJ~J~ ~

197~ PAID
1978 PAID + O/S
1978 INO.RN~
1978 PAID (1)
1978 PAID * O/S (1)
1978 IN[Zla~D (1)
1978 PAID (2)
197’8 PAZD ÷ O/S (2)
19"/8 I~ (2)

1ST TO 8’rH ~ TO ~rH ~ TO 8’rH 4TH TO 8TH 5TH TO 8TH 6TH TO 8TH 7’rH TO 8’i’H RESTATB) 81H

123,~6,69~ 122,7(:6,6~5 120,838,(LT/ 122,880,5~ 123,577,0%
122,~9,666 120,918,138 125,496,58~ 123,791,491 123,0;9,332
1Z3,090,838 120,481,T22 123,766,615 123,7~5,435 122,772,979

0.0~ 0.(~ 2.22~ 0.56~
0.49~ 1.73~ 0.36~ 0.53~
0.26~ 1.8~ 0.81% 0.7(~

0.57~ 1.57~ 1.69~ 0.57~
I.~ 2.I~ 0.I~ 0.53~
:~.I~ Z.73~ 0.05~ 0.75~

~ PAID
19"~ RMD ÷ O/S
~ ll~lO.i~m~
19"/9 PAID (1)
19"~ I~JD +0/$ (1)
~ I~ (1)
~ ~P (2)
1~ ~lP + ~ (2)
1~ I~ (2)

1~,830,228
7.9~
7.41%
7.~

141,816,079 140,9td3,574 1/~,018,717 147,365,425 151,996,3W,
150,187,939 152,T/’6,751 152,723,596 154,~a3,707 156,310,778
148,184,153 152,q74,g57’ 152,742,525 154,006,7T]8 156,691,301

6.7~ 7.2n~ 5.2~ 3.0~
3.~ 2.2(~ 2.29~ 1.47~
5.43~ 2.3"ft, 2.52~ 1.71%
1.337, 0.(~ 2.18~ 2.32~ 3.14%
:3.777. 1.T~ 0.037, 0.fb’~ 1.47/,
2.3;5 :3.23~ 0.15~ 0.83~ 1.74%

1~0 PAID (1) 12.71% 11.8;5
1580 PAZD ÷ O/S (1) 11.T~ 8.95~
1980 INCIN~ (1) 12.2[K 10.6~
1980 PAXD (2) 1.Q~
~ PAZD + O/S (2) 3.13%
1980 II3.~ (2) 1.~

’kS3,86~,002 167,4,36,553 170,745,113 176,258,(]55 18~,8Z3,821
176,774,496 179,515,Ta3 182,1a6,386 186,755,224 191,161,�~B
176,;~6,(:65 179,8~,716 182,383,548 187,(E4,9~3 191,291,500

12.27~ 10.38~ 8.61% 5.66R
7.53X 6.0~ 4.73~ 2.30R
7.~ 6.0(K 4.6~ 2.2[~
0.5~ 2.18~ 1.9~R 3.23X 5.9~
1.57~ 1.5’~ 1.45X 2.5~ 2.36~
3.5"~ 1.59~ 1.43R 2.58R 2.2~

1981 IleZI~H) 177,qZ3,g~B lg0,001,225 lg9,066,858
~ PAID (1) 14.63~ 12.43~
1981 PAID + C)/S (1) 13.89~ 8.19~ 6.7~
1~1 lliOJZl~) (1) 16.88~ 11.~f~ 7.00~
1~1 PAID (2) 2.57~ 1.56~
1981 PAXD + O/S (2) 6.62% 1.53~
1~1 1~ (2) 6.79~ 4.T/~

188,(];~,332 191,371,50(, 198,220,5/,8 209,833,380 215,179,101
196,366,T~J8 199,476,590 208,187,491 210,491,600 212,996,052
19~,5~,858 200,30~,2"~ 209,636,810 211,~5,9~1 21~,(T)9,120

12.6~ 11.0~ 7.81~ 2.~R
6.8~ 6.35~ 2.3(~ 1.1~
6.77~ 6.4~ 2.0"~ 1.2~
1.37~ 1.7~ 3.58~ 5.8(~ 2.55%
0.07~ 0.~ 4.37~ 1.11% 1.19%
0.Z3~ 0.3;5 4.66~ 0.8~ 1.25X

19B2 PAID 211,3g0,5"/7 211,113,874 213,73~,812
~ PAID + O/S 2~,9~6,(:~3 233,728,100 23~,~5,560
~ I~ 212,813,679 233,~1,120 7~,7~,529
19~2 PAID (1) 13.79~ 13.~ 12.837.
1~62 PAID + O/S (1) 11.9~ 8.51Z 8.25~
1~82 lKlJa~ (1) 18.15~ 10.~ 9.33~
1982 PAID (2) 0.13~ 1.W.X
1~2 PAID + O/S (2) 3.91% 0.29~
1~2 IK]J~B) (2) 9.67X 1.01%

238,963,380 253,519,002 ~5,~5,?~0 260,017,265
11.32~ 8.15"/, 2.207,
7.16~ 2.12~ 1.43~
8.1(K 2.5(K 1.7"~
1.7~ 3.58k; 6.47~ 2.25~
1.19’/, 5.43~ 0.71~ 1.457,
1.3(~ 6.0~ 0.7~ 1.81%

~ PAID 2"/0,647,067 ~B4,627,S60 2~8,423,~84
~ I~) ÷ O/S 2~6,220,112 303,3~1,0(,6 3a6,527,315 333,495,831
1~ lllml~ 306,2B~,~-~6 309,158,~ 337,193,58~ 3~,8~3,007
~ PAID (1) 18.61% 1~.~ 10.25~ :3.(~.
~ PAID ÷ O/S (1) 11.7"~ 10.25~ 3.:~1; 1.33~
1964 IN[1J~ (1) 12.04~ 11.21% 3.16~ 0.97~
1;84 PAID (2) 5.17~ 4.85~ 7.3;5
I~;W* PAID ÷ O/S (2) 1.T~ 7.6~ 2.13~
1~ IIGJRN~ (2) 0.~ 9.O~ 2.Z7~

NO~ES:(1) MSOLt~E [~VlATIO~ ~ L~ RI[lJECTI(]4 ((R IE~RT), I~TIG3) TO S~.
(2) N]~UJTE CHN~GE RELATIME TO PRICR PRO,ECTIO( CR R£R:RT.
~,EIGHT Gl~q~l TO R£GI(]#~. E)(R~IEN(Z IS 0.0000.
LOSSES R£STATE) TO INCIJI~f~ ~ OF 81"H II~RT, ,N4) TO LAST DIAGO4AL.

3.8;5
1.35"4
0.9~

N-4

N’2
N’I

0.0000

0.50(]0
0.5(]00

A~BL~GE AVG

0.~
0.~ *
0.~
1.1~
1.~ *
1.41%

6.0~
3.4~ *
3.92~
1.92~
1.5"~ *
1.65~

10.3~
6.8~ *
7.20¢
2.~
2.1~ *
2.19’4

10.7~
6.5~ *
7.38~
2.75~
2.21% *
2.71%

10.3~
6.57~ *
8.]5~
2.57~
2.1~ *
3.45~

10.3~
6.80~ *
7.371
3.~:~
2.67%
2.547. *

11.74~
6.69~ *
6.84~
5.29~
3.21% *
3.31%



ILLINOIS



NATIONAL COUNCIL ONCOMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTIONMETHODS AND PROJECTION METHODS

STATE: ILLINOIS

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity:

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity:

Indemnity:

Incurred - Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of. Restated Projections - Deviations by Loss
Statistic Type

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:

Medical:



NATIONAL    COUNCIL    ON    COMPENSATION    INSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

DEVELOPMENT    BY    DIAGONAL,    SHOWING    VARIANCE

STATE: ILLINOIS PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO    3RD 3RD    TO    4TH 4TH    TO    5TH

1981

1982

1983
1984

1985

1986

1987

1988
1989

1.043 1.007

1.037 1.009

1.007 1.001

1.035 0.996

1.043 1.002

1.018 0.999

1.031 0.988

1.029 1.000

1.038 0.995

1.003
1.003

0.999

1.002

1.003

0.999
0.998

1.001

1.000

1.000
0.997

1.001

1.001

1.001

0.999
1.013

0.999

0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARIANCE

9 9 9 9
1.031 1.000 1.001 1.001

0.000142 0.000040 0.000004 0.000022
0.012 0.006 0.002 0.005

REGION:    NORTHERN PREMIUM " DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO    4TH 4TH    TO    5TH

1981
1982

1983

1984

1985
1986

1987

1988
1989

1.034

1.027

1.036

1.049

1.047

1.039

1.035

1.043

1.001 1.002 1.000

1.004 1.000 1.001

1.002 1.002 0.999
1.000 1.000 0.999

1.002 1.002 1.001

0.999 0.999 1.004

1.001 1.002 1.002

1.003 1.000 1.000

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

8 8 8 8

1.039 1.002 1.001 1.001

0.000053 0.000003 0.000002 0.000003

0.007 0.002 0.001 0.002

05:02 PM 04101191





NAT]ONAL COUNCIL ON COHPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHC)~/]NG VARIANCE

STATE: ILLINOIS

LOSS TYPE: INDEMNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TN /*TN TO 5TN 5TH TO 6TN 6TH TO 7TH TrH TO 8TH

1981 1.581 1.225 1.095 1.046 1.03~ 1.013 1.077

1982 1 . 032 1 . 218 1 . 097 1 . 056 1 . 02/* 1 . 022 1 . 009

1983 1.5~0 1.227 1.101 1.051 1.027 1.012 1.008

1984 1.626 1.2/.3 1.115 1.054 1.025 1.012 1.005

1985 1.689 1.273 1.121 1.0~ 1.033 1.017 1.011

19~6 1.662 1.269 1.123 1.0~ 1.040 1.02/* 1.011

1987 1.688 1.307 1.1/.0 1.07/, 1.045 1.027 1.011

1988 1.720 1.337 1.162 1.095 1.051 1.051 1.013

1989 1.793 1.3~1 1.182 1.089 1.048 1.039 1.020

POINTS 9 9 9 9 9 9 9

AVERAGE 1.665 1.271 1.126 1.066 1.036 1.022 1.018

SAMPLE VARIANCE 0.004/.77 0.002276 0.000901 0.000288 0.000103 0.000088 0.000501

SAMPLE COEFF OF VARIANCE 0.040 0.O.T~ 0.027 0.016 0.010 0.009 0.022

REGION: NORTHERN

LOSS TYPE: INDEMNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TN /*TN TO STH 5TN TO 6TN 6TH TO TrH 7TH TO 8TH

1981

1982 1.600 1.252 1.126 1.078 1.048 1.041 1.029

1983 1 . 592 1.250 1 . 126 1.070 1.048 1 . 031 1.025

198~ 1.610 1.261 1.129 1.073 1.0~ 1.031 1.021

1985 1.660 1.288 1.140 1.079 1.050 1.034 1.028

1980 1 . 6/* 1 1 . 287 1 . 146 1 . 079 1 . 050 1 . 036 1 . 025

1987 1.65/* 1.301 1.156 1.094 1. (k52 1.039 1.029

1988 1.609 1.311 1 . 1(:~ 1 . 100 1.003 1.04/* 1.030

1989 1.682 1.315 1.160 1.097 1.0~1 1.0/.8 1.03~

POINTS 8 8 8 8 8 8 8

AVERAGE 1.639 1.283 1.1/.3 1.08~ 1.053 1.038 1.028

SAMPLE VARIANCE 0.001141 0.000672 0.000241 0,000133 0,000056 0.000038 0.000020

SAMPLE COEFF OF VARIANCE 0.021 0.020 0.014 0.011 0.007 0.00~ 0.004

05:04 PM     0/,101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHILI~ AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHOU]NG VARIANCE

STATE: ILLINOIS

LOSS TYPE: INDEHN]TY

PA]D÷ O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO &TH 4TN TO 5TN 5TH TO 6TH 6TH TO 71"H 7TH TO 8TN

1981 1.058 1.007 0.994 0.992 " 0.992 0.996 1.069

1982 1.084 1.002 0.984 0.988 0.991 0.990 0.994

1983 1.088 1.029 0.997 0.991 0.986 0.996 0.992

198~ 1.061 1.023 0.991 0.992 0.985 0.993 0.987

1985 1.075 1.030 1.003 0.997 O. 993 0.993 O. 993

1986 1.091 1.0~,8 1.016 1.005 0.997 0.991 0.998

1987 1.152 1.083 1.020 0.996 0.992 0.985 0.996

1988 1 . 114 1 . 078 1 . 026 1 . 005 O. 997 1 . 00~ 0.997

1989 1 . 125 1 ¯ 074 1.028 1.011 0.996 0.986 0.999

POINTS 9 9 9 9 9 9 9

AVERAGE 1.094 1.0~2 1.006 0.997 0.992 0.993 1.003

SAMPLE VARIANCE 0.000952 0.0009~2 0.000256 0.000061 0.000018 0.000033 0.000630

SAMPLE COEFF OF VARIANCE 0.028 0.029 0.016 0.008 0.004 0.006 0.025

REGION: NORTHERN

LOSS TYPE: INDEMNITY

PAZD + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TN 5TH TO 6TN 6TH TO 7TH TTH TO 8TH

1981

1982 1.109 1.027 1.00~ 1.001 1.000 1.00~ 1.00~

1983 1.120 1.043 1.014 1.006 1.002 1.002 0.998

1984 1.109 1.055 1.020 1.012 1.00~ 1.010 1.000

1985 1.132 1.065 1.029 1.007 1.007 1.002 1.002

1986 1.137 1.071 1.040 1.018 1.009 1.002 1.002

1987 1.159 1.083 1.037 1.022 1.009 1.007 1.003

1988 1.163 1.076 1.0~3 1.017 1.019 1.016 1.009

1989 1.148 1.083 1.037 1.026 1.008 1.003 1.016

POINTS 8 8 8 8 8 8 8

AVERAGE 1.132 1.063 1.028 1.014 1.007 1.006 1.00~

SAMPLE VARIANCE 0.000333 0.000~00 0.000195 0.000074 0.00003~ 0.000025 0.000027

SAMPLE COEFF OF VARIANCE 0.016 0.019 0.016 0.008 0.006 0.005 0.005

05:06 PM     06101191





NATIONAL COUNCIL ON CONPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNENT BY DIAGONAL. SNOI~ING VARIANCE

STATE: ]LLINOIS

LOSS TYPE: INDEHNITY

INCURRED - DEVELOI:~ENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TH TO ?i"H 71"N TO 8TH

1981 0.9~’ 0.980 0.990 0.981 0.990 0.992 1.069

1982 0.981 0.968 0.976 0.976 0.991 0.989 0.994

1983 0.994 0.988 0.983 0.97~ 0.982 0.99~ 0.992

198~ 0.988 0.995 0.989 0.986 0.985 0.993 0.987

1985 1.014 1.007 1.005 0.986 0.992 0.993 0.993

1986 1.017 1.022 1.012 0.987 0.993 0.987 0.988

1987 1.043 1.050 1.013 0.990 0.990 0.98~ 0.998

198~ 1.019 1.044 1.013 0.998 1.000 1.002 0.999

1989 1.036 1.051 1.015 1.002 0.991 0.981 0.999

POINTS 9 9 9 9 9 9 9

AVERAGE 1.008 1.012 1.000 0.987 0.990 0.991 1.002

SANPLE VARIANCE 0.000567 0.000992 0.000227 0.000082 0.000025 0.000038 0.0006~9

SANPLE COEFF OF VARIANCE 0.024 0.031 0.015 0.009 0.005 0.006 0.025

REGION: NORTHERN

LOSS TYPE: INDEHNITY

INCURRED - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TN TO 6TN 6TN TO ?TN 7TH TO 8TN

1981

1982 0.985 0.983 0.992 0.983 0.999 1.003 1.003

1983 1.006 0.994 0.999 0.982 0.997 0.999 0.997

198z~ 1.010 1.012 1.011 0.994 1.002 1.008 0.999

1985 1.039 1.025 1.021 0.983 1.003 1.000 1.000

1986 1.045 1.038 1.03~ 0.993 1.005 0.998 0.993

1987 1.040 1.046 1.024 1.012 1.007 1.006 1.004

1988 1.024 1.038 1.030 1.008 1.026 1.014 1.00~

1989 1.039 1.050 1.020 1.012 1.00~ 0.995 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.023 1.016 0.~6 1.005 1.003 1.002

SANPLE VARIANCE 0.000455 0.00~I0 0.000216 0.000172 0.000080 0.000038 0.000042

SANPLE COEFF OF VARIANCE 0.021 0.024 0.014 0.013 0.00~ 0.006 0.00~

05:08 PH     04/01/91





NATIONAL COUNCIL ON CONPENSATION INSURANCE

PREH]UH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SH(7,fING VARIANCE

STATE: ILLINOIS

LOSS TYPE: NEDICAL

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 71’H 7"rN TO 8TH

1981 1.201 1.059 1.030 1.007 1.005 1.005 1.003

1982 1.227 1.061 1.026 1.017 1.005 1.005 1.014

19&3 1.213 1.060 1.023 1.011 1.008 1.002 1.00~

198~ 1.206 1.057 1.030 1.015 1.004 1.003 1.002
1985 1.215 1.058 1.025 1.013 1.007 1.004 1.002

1986 1.220 1.066 1.023 1.011 1.008 1.008 1.003

1987 1 . 272 1 . 070 1 . 031 1 ¯ 007 1 . 007 1 . 006 1 . 00~
1988 1.293 1.092 1.0~6 1.03~ 1.013 1.002 1.00~

1989 1 ¯ 322 1 ¯ 085 1 . 036 1.018 1 . 008 1 . 004 1. 003

POZNTS 9 9 9 9 9 9 9

AVERAGE 1.241 1.068 1.029 1.015 1.007 1.00~ 1.00~

SAMPLE VARIANCE 0.001893 0.000161 0.000025 0.000067 0.000007 0.00000~ 0.000014

SAMPLE COEFF OF VARIANCE 0.035 0.012 0.005 0.008 0.003 0.002 0.004

REGION: NORTHERN

LOSS TYPE: NEDICAL

PAID - DEVELOPNENT DZAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TH TO 7TH TrH TO 8TH

1981

1982 1.224 1.079 1.0~1 1.027 1.018 1.017 1.017

1983 1.217 1.076 1.0~1 1.028 1.020 1.016 1.015

198t. 1.226 1.078 1.045 1.026 1.020 1.016 1.014

1985 1.235 1.080 1.0Z~2 1.025 1.018 1.016 1.013

198~ 1.250 1.080 1.039 1.026 1.017 1.016 1.013

1987 1.269 1.086 1.0/.~ 1.025 1.020 1.016 1.013

1988 1.285 1.093 1.0~9 1.030 1.021 1.016 1.012

1989 1.295 1.096 1.0~7 1.030 1.019 1.018 1.015

POINTS 8 8 8 8 8 8 8

AVERAGE 1.250 1.08/, 1.0~3 1.027 1.019 1.016 1.014

SAMPLE VARIANCE 0.000882 0.000055 0.000011 0.00000~ 0.000002 0.000001 0.000003

SAMPLE COEFF OF VARIANCE 0.024 0.007 0.003 0.002 0.001 0.001 0.002

05:11PM     0/,/01191
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHC~[NG VARIANCE

STATE: ILL]NO]S

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 15T TO 2ND 2ND TO 3RD 3RD TO /+TH /+TH TO 5TH 5TH TO 6TH 6TH TO 7TN ~TH TO 8TH

1981 1,01/+ 0,992 0.999. 0.985 " 0.988 1,01/+ 1,001

1982 1,022 0,992 0,966 0,991 0,987 0,995 1,000

1983 1 . 008 O. 980 O. 978 0.986 O. 980 O. 995 0.997

198~ 1 . 030 O. 982 0.980 0.99/+ O. 992 0.986 1 . 000

1985 1.0;0 0.986 0.987 0.990 0.98~ 1.003 1.003

1986 1.029 O. 993 0.978 O. 986 O. 985 O. 992 0.989

1987 1.089 1.000 O. 998 O. 988 0.990 O. 992 O. 999

1988 1 . 063 O. 990 1.00; O. 963 O. 985 O. 98~ 1 . 000

1989 1 . 069 0.98/, O. 971 O. 987 O. 989 0.99;~ O. 995

POINTS 9 9 9 9 9 9 9

AVERAGE 1.0;0 0.989 0.985 0.986 0.987 0.995 0.998

SAMPLE VAR]ANCE 0.000752 0.0000~0 0.000176 0.000080 0.000013 0.000082 0.000017

SANPLE COEFF OF VARIANCE 0.026 0.006 0.013 0,009 0.00~ 0.009 0.00;

REGION: NORTHERN

LOSS TYPE: HED]CAL

PAID + O/S " DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /+TH /+TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.039 1.009 0.997 1.00; 1.003 1.008 1.012

1983 1.036 0.999 0.996 0.997 1.002 1.009 1.010

198~ 1.055 1.011 1.008 1.006 1.000 1.006 1.010

1985 1.0;/+ 1.010 1.007 0.998 1.001 1.007 1.003

1986 1.057 1.009 1.002 1.003 1.003 1.007 1.006

1987 1.073 1.020 1.008 1.005 1.002 1.003 1.006

1988 1.066 1.009 1.009 0.996 1.00; 1.001 1.003

1989 1.0;8 1.00; 0.997 0.996 1.000 0.999 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 1.052 1.009 1.003 1.001 1.002 1.005 1.007

SAMPLE VARIANCE 0.000168 0.000036 0.000032 0.000018 0.000002 0.000013 0.000011

SAMPLE COEFF OF VARIANCE 0.012 0.006 0.006 0.00; 0.001 0.004 0.003

05:13 PM     04101191





NATIONAL COUNCIL ON CO!~IPENSATION IMSURANCE

PREHIUN AND LOSS DEVELOPNENT ANALYS]S

DEVELOPHENT BY DIAGONAL. SHO!,/ING VARIANCE

STATE: ILLINOIS

LOSS TYPE: NEDICAL

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO TrH TI’H TO 8TH

1981 0.969 0.976 0.999 0.979 0.988 1.014 1.001

1982 0.961 0.972 0.962 0.981 0.986 0.996 0.999

1983 0.952 0.955 0.968 0.972 0.977 0.992 0.996
198~ 0.981 0.963 0.976 0.987 0.991 0.986 1.000

1985 0.995 0.969 0.986 0.978 0.981 1.001 1.002

1986 0.979 0.97~ 0.976 0.972 0.983 0.989 0.985
1987 1.0:~3 0.981 0.991 0.983 0.986 0.989 0.997

198,8 1.00~ 0.976 0.997 0.959 0.991 0.983 1.001

1989 1.016 0.972 0.962 0.978 0.98~ 0.98~ 0.992

POINTS 9 9 9 9 9 9 9
AVERAGE 0.987 0.971 0.980 0.977 0.985 0.992 0.997

SANPLE VARIANCE 0.000602 0.00006~ 0.00020~ 0.000066 0.000021 0.000096 0.000030
SARPLE COEFF OF VARIANCE 0.025 0.008 0.015 0.008 0.005 0.010 0.005

REGION: NORTHERN

LOSS TYPE: NEDICAL

INCURRED - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 6TH 6TH TO 5TN 5TH TO 6TH 6TN TO 7TH 7TH TO 8TH

1981

1982 0.966 0.9~ 0.990 0.991 1.001 1.007 1.009

1983 0.971 0.968 0.985 0.979 0.997 1.006 1.010
19~ 0.988 0.981 1.000 0.991 0.997 1.00~ 1.010

1985 0.983 0.985 0.999 0.978 0.996 1.00~ 1.000

1986 0.999 0.991 0.999 0.986 1 . 002 I . OOZ, 1 . 002

1987 0.999 0.998 1.000 0.999 0.999 1.001 1.005

1988,8 0.996 0.989 1.005 0.991 1.013 1.000 1.003
1989 0.989 0.990 0.993 0.987 0.997 O. 99z~ 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 0.986 0.986 0.996 0.988 1.000 1.003 1.006

SAHPLE VARIANCE 0.000155 0.000079 0.000062 0.0000~8 0.000031 0.000017 0.000015
SAHPLE COEFF OF VARIANCE 0.013 0.009 0.007 0.007 0.006 0.006 0.00~

05:16 PH     06/01/91





MATICINAL CCU4CIL 04 ~TICN IMS..IW~
ILLIMOI$     IMM~ITY    ~ISCN OF’ PROJECTICNS

19"~ PAID 3~5,(~1,(60 378,610,137 3"/5,818,258 378,237,921 379,386,238
1978 PAZD + �)/S 426,78fl,348 410,�~,388 /07,752,498 /,07,343,216 410,471,807
19"/8 IKLI~I~D /~8,491,0~ ~]9,T~,888 40~,533,09~ ~,533,822 /~]7,731,1Z3
1973 PAll) (1) 3.61~. 0.20~ 0.9~. 0.30~
19"/8 PAID * 0/3 (1) 3.9~ 0.11X 0.667. 0.7(~
~ IIGJ~E) (1) 5.08~ 0.~’~ 0.18~ 0.18~
19"/8 PAID (2) 3.~ 0.7~ 0.6~
1978 PAID + O/S (2) 3.9~ 0.56~ 0.1C~ O.T/~
1978 I~2J~SD (2) 4.3~ 0.3~ 0.01~ 0.1~

1~0 PAID ~56,995,M,8 3~7,161,176 3~9,627,0(,8 ]56,554,916 363,576,6~3 X~;,8;r2,417 366,633,612
1980 PAID + O/S

1980 PAll) (1) 2.~ 5.31"~ 4.647, 2.75~ 0.8~ 0.20Y.
lg~O PAID + 0/3 (1) 0.3OK 1.2~ 1.54X 0.7~ 0.52~ 0.0~
1~80 INOJ~I~ (1) 0.8~ 2.47~ 1.47~ 0.~ 0.21~ 0.5"~
1~0 PAID (2) 2.~ 0.?’1~ 1.~ 1.9"~ 0.6~ 0.2~
1980 PAID + O/S (2) 1.58~ O.~’X 0.81~ 1.2"~ 0.56~ O.O~X
1960 ]IG.I~E) (2) 3.2~ 1.a~ 1.07~ 0.2~ 0.36~ 0.5"~

lg61 PAIO + 0/$ 349,w~,/d:13 345,281,817 3~8,000,833 ~3,110,32S 3~),~34,~6 ~58,~36,705 3~4,~1,816 3~5,277,138
1~1 IMXla~E:) 3~9,820,177 :~;0,021,733 3~8,419,681 ]5~,%1,~6 359,851,681 ~8,215,536 366,Z~0,~,9 3~S6,~8/;~
1981 PAID (1) 4.71X 8.6~ 7.(~ 4.(0~ 2.b~ 1J,1X 0.7~
1~1 PAID + 0/$ (1 4.2[~ 5.47"~ 4.7~ 3.~ 1.27~ 1.82~ O.Z~
1981 I~ (1) 4.~ 7.~ 4.~X 2.~ 1.~ 2.~ 0.~
1~1 ~ID (2) ~.1~ 1.~ 2.~ 2.~ 1~ 0.~ 0.~
~1 ~O + ~ (2) 1~ 0.~ 1.4~ 2.~ 0.~ 1.~ 0.~
1~ I~ (2) 2.~ 2.~ 3.~ 0.~ 0.~ 2.~ 0.~

NO~ES: (1) ABSO, I~ DEVIATICN ROt LAST FROJEL’TICN (CR RI~RT), RATI(2D 10
(2) ABS(I.U~ CHNGE R£LATIVE TO PRI~R PlKIJECTIO4 OR REPCRT.
MEIGHT GIVEN TO REGI(I4N. EM:~IEI4~ IS O.OO00.
U2;~S HAVE BEEN I~STAT~ TO TI~ LATEST DIAG:]NAL.

N-4
N*3
N-2
N-1

0.0030
O.(X~
0.5000
0.5000

*=~
AV~3~N~ AVG

2.7~
0.7~ *
1.00~
1.~8~
0.75~ *
1.0~

4.2(~
3.01~ *
3.2~
1.8;P~
1.16~ *
1.61~

6.75~
1.90~ *
3.41X
2.4~
1.4~ *
1.8~

8.~
5.8~
5.1~ *
3.95~
3.45"~
2.81~ *

C~:Z3 ~
Q3/13/~1



MATIOMAL CCLNCII. ON CO4:’ENSATICN II~P, N4CE
ILLINOIS IMMY0~ITY CO4:~ISON OF FMOJECTIOMS RESTA’rB) TO INO,IM~ LEVEL

1973 PAID 411,540,3~6 407,.592,427 407,~21,671 40~,999,037
1978 PAID ÷ O/S 42B,Gr~3,66~ 412,306,446 ~9,995,170 409,3~6,497
197~ INCLR~) 42~,491,(Y.,4 409,775,888 40~,533,094 ~,W,513,822
IGrPB BID (I) 0.4~ 0.49’~ 0.5]~ 0.15X
IFPB PAID + ~ (I) 4.~ 0.531; 0.C3X 0.19",Q
I;r~13 INOJ~RB) (I) 5.08~Q 0.4~ 0.I~ 0.18=~
IGr/B PAID (2) 0.96:~ 0.C)~ 0~
19"/~ BID + ~ (2)
19?~ IIdQJ?RI~) (2) 4~     0.~ 0.~

*:=LC~
RESTATED 8’TH AVEP, A~

410,1~,547

0.15~
O. 1~7,~
0.18:~

1.22~
0.7~ *
1.~
0.4~ *
0.87~
1.5

PAID + 0/S 396,g06,8~ 3g0,SaS,~ 389,815,806 ~,747,~2 ~,~1,~ ~,~,311 ~,~,~
l~ ~,~,~ ~,~,~ ~,~,~ ~,~,~ ~,518,~ ~,117,~7 ~,~,~
~ID (1) 5.61~ 5.~ 4.~ 2.~ 0.~ 0.~ 3.~
~ID + ~ (1) 0.~1~ 1.~ 1~ 0.~ 0.~ 0.~ 0.~ *
]~ (1) 0.~ 2.~ 1.&~ 0.~ O.~X 0.~ 1.~
PAID (2) 0.~ 1.~ 1.~ 1.~[ 0.51~ 0.~ 0.~
PAID + ~ (2) 1.~ 0.~ 0.~ 0.~ 0.~ 0.~ 0.7~ *
I~ (2) 3.~ 1.~ 1.~ 0.~ 0~ 0.~ 1.~

1981 PAID ]3~,.~O,.~S~ 33�),913,~1 339,oe~,a]�) 347,0W,9~ 353,/,Z3,762 357,609,107 360,473,979
1981 BID + O/S ]31,7~5,~5 ~,7,199,~6 3~9,914,865 ~:~,866,896 360,]37,9~5 ~)8,119,911 ~f:5,696,2~3
1981 ll~J~Rf~ 349,820,177 340,C21,713 348,419,681 358,9~1,9~6 359,851,681 358,215,536 3~6,230,349
1981 PAID (1) 7.95~ 9.2~ 6.99’/. 4.8~ 3.0~ 1.91~ 1.1~
1981 BID + O/S (1) 4.0~ 5.2~ 4.55X 3.21~ 1.71X 2.31X
1981 1~ (1) 4.53~ 7.20I 4.91X 2.04~ 1.79~ 2,24~ 0.05~
1981 PAID (2) 1.3g~ 2.47"~
1981 PAID + O/S (2) 1.21~ 0.7~      1.41~      1.55~      O.(x~ 2.12~
1981 llllm~ (2) 2.80~ 2.471 3.0~ 0.~"~ 0.45~

1982 PAID 2g~,829,9~:) 3W,098,274 324,125,f~ ]31,910,527 ]37,8~8,953 3~.,686,512 348,761,392
1;62 BID ÷ o/s 341,676,049 ]37,~07,9;5 341,~2,8g0 351,~7,841 3~8,8~1,567 ~53,78~,7~2 ]31,183,Q36
1982 I1~1~5) 327,/~6,870 ]34,~,3g9 347,184,To8 35~,122,399 353,298,~86 361,CL~’,678 356,8~3,406
1982 PAID (1) 14.1~ 11.66~ 7.0~ 4.83~ 3.12~ 1.74~
1982 BID + 0/S (1) 2.71X 3.~’~ 2.T/~ 0.21X 0.(6X 0.7~
1982 IN0.l~ (1) 8.~ 6.2"~ 2.71X 1.0~ 0.gg~ 1.1~
1982 BID (2) 2.7(~ 5.2~ 2.4~ 1.80~ 1.43~ 1.T~
1982 ~ID + ~ (2) 1.~ 1.~ 3.~ 0.~ 1.~ 0.7~
1~ 1~ (2) 2.~ 3.~ 1.~X 0.~ 2.1~ 1.1~

3~4,573,9~5

~6,408,984
5.01X
3.054 *
3.~5"~

1.14~. 1.(~
0 .~5"~ 1.14~ *
0.05~ 1.61~

PAID 328,g09,218 359,166,986 T/0,678,7~5 381,6)1,80~ ~,~,~9 ~,~,~
PAID + ~ ~,~,~ ~,2~,~ ~,~,~ ~,~,81k ~,181,1~ ~,~,~
1~ ~,~4,~ ~,~,~ ~,~,~ ~,~,~7 ~,~,749 ~,~6,~
~lO (1) 17.~ 10.~ 7.51~ 4.~ 1~
~IO + ~ (1) 7~ 6.~ 2.~ 1.~ 0.1~
!~ (1) 10.~ 5.~Z 2.~ 2.~ 0.51~
~1~ (2) 9.~ 3.~ 2.~ 3.~ 1.~
PAID ¯ ~ (2) 0.~ &.~ 0.~ 1.~ 0.1~
1~ (2) S.~ 3.~ 0.~ 2.~ 0.~

1984 BID ~0,895,8~1 /~5,157,457
1~ BID + ~ ~,219,~ ~,1~,~ ~,~,5~ 4~,1~,~6 ~,1~,1~

1~ PAID (1) ~.~ 11.~
1~ ~ID + ~ (1) 12.4~ 7.~ 3.~ 1~1Z
1~ I~ (1) 10.~ 6.~ 2.~ 0.~
1~ PAID (2) 3.~ 5.~ 5.~      1.~

1~ !~ C2) 4.~ 3.~ 2.~ 0.~

147rES:(1) N~CLUTE DEVIATION FRCM LAST PtEXECTICN (O(Rf~CRT), RATICED TO SN, E.
(2) ABSOLUTE ~ I~LATIqE TO PRI(~ PROJECTIO4 CR REPCRT.
l~llg4T GIVEN TO I~GIC],,IAL E)0:’ERIEN~ IS
I.~SSES ~STATED TO II(1JRRED LE~r.L ~ 8’I’H REPCRT, ~M) TO LAST DIAG)IAL.

8.~
3.61~ *

1.56~ *
2.51~.

8.69"4
¯ 6.C~
5.17~ *
4.01~
3.41X
2.8~ *

N-4 0.0000
N-3 0.0000
N-2 0.50Q0 05:23
N-1 0.5000 Q3/13/~1



MATICNk2. (]].NCIL O/ (2~:~4,TICN IN~I~ICE
ILLINOIS          I~)ICAL             CDI:~ISOi OF 1:~3JECTI(~$ .

1~/’8 PAID 122,.527,7B~ 122,/~’/,12~ 121,315,/~5 121,375,871
1~7’8 PAID ÷ O/S 127,,~,r~,580 125,~2.,~5 125,~-J~,614 1Z?’,927,355
1~7’8 I~ 129,147,708 1~,~,�~ 1~,437’,~
1978 PAID (1) 0.8S’/. O.~g 0.14g O.09g
1978 PAID + O/S (1) 1.0~. 0."~ 0.29~ 1.27g
1978 ll~Ja15) (I) 2.21g 0.S~. 0.06~ 1..~g
~ PAID (2) 0.(6~ 0.g~ 0.05~
1978 PND ÷ O/S (2) 1.74g 0.~I~ 1.57~
1978 lllaJa~) (2) 2.~W. 0.61~ 1.52~

,tCTU~ 8T~ AVl~R~;E AVG

121,4g0,874

126,357,673
0.47g *

1.101
0.0~ 0,28~ *
1.25~ 1.24g
1.56~ 1,59~

19"/9 INCLRRE)                                     147,018,0N 141,Sire, l% 143,271,7T/’ 143,916,196 142,1~),9Z? 142,741,8(~
~ PAID (I) 0.14~ 0.(~ 0.7’J~ 0.~3~ 0.I:~[
19"/’9 PAID + 0/3 (1) 1.(g~ 0.31g 0.06.~ 0.54~ 0.26,Y.
1979 IHClltl~ (1) 3.00g 0.(~ 0.3"/~ 0.82g 0.~
1979 PAll:) (2) 0.3&g 0.(6~ 0.101 0.501 0.1]g
1979 PAID + 0/S (2) 1.95g 0.36g 0.501 0.80g 0.3~
1979 IIGJtRS) (2) 3.49~ 0.S~; 0.45~ 1.201 0.~;~

0.56~
1.fl3g
0,~ *
0.77~
1.301

1~0 ll~.l~                153,718,99~ 145,010,492 1~6,968,275 148,154,53~ 1~6,818,421 145,5(~,864 146,~2,743
1~0 PAID (1) 0.2~      0.3~      0.6~      0.T~      0.17~      0.07~            0.]Sg *
1980 PAID ÷ 0/$ (1) 2.87~ 0.$1g~ 0.19g 0.71~ 0.16~ 0.59g 0.9~
~ IKlJa~ (1)
1~0 PAID (2) 0.0~ 0.31g 0.05~ 0.55"4 0.10I 0.07Y, 0.2~ *
1980 PAll) ÷ 0/$ (2) 3.73g 0.T/~ 0.91~ 0.55g 0.75~ 0.60g 1.22~
1980 IKI.I~£D (2) 5.67g 1..~’~ 0.81~ 0.90I 0.8Sg 0.9"~ 1.76~

1981 PAID + O/S 1~6,807,8;0 1/d),806,~8 141,177,~61 143,916,~0 142.,18~,8’78 lk1,90~,~2B 141,538,7~1 ’1~0,959,722
1;61 IR ;9,/~.4,~ 14,0,La7’/,996 lk1,~35,9’14 1~,~g9,313 lZt2,4,Q3,166 1~1,763,380 142,0rg),~Q3
1~61 PAID (1) 1.3gg 1.3 0.27g 0.17g 0.38g 0.53~ O.QSg 0.58g
lg61 PAID ÷ O/S (1 4.15g 0.11g 0.15g 2.101 0.87g 0.67g 0.41~ 1.21~
1581 INCU~3) (I) 5.9W. 0.S(~. 0.32~ 3.(]5’~ 0.9’J~ 0.401 0.67~ 1.701
1~81 PAID (2) 0.1~ 0.~ 0.101 0.20g’ 0.15~ 0.45~ 0.~ 0.~
lgffl PAID ÷ Q/$ (2) 4.0gg O.~g 1.g~ 1.201 0.2~g 0.2b~ 0.41g 1.1~
lg61 INOJ~ (2) 6.11X 0.88~ 2.73g ~.(X~ 0.4~ 0.20g 0.67"~ 1.8~

lg~ PAID ’144,32~,5~4 141,477,479 141,617,(60 141,/21,0Z’/’ 141,002,701 141,/~0,510 141,]50,C82
lglR PAID + O/S 142,’or~,2~. 144,B’/3,2~, %7,~10,027 145,~07,1~ 144,~53,~83 1~,~00,702 145,096,0Z0
1~62 IMOJ~) 1~0,429,598 1/,4,6~,g;10 149,431,8(,4 1~6,a56,066 1~6,]6s),884 1~8,075,129 147,~y,,967
~ PAID (1) 2.101 0.0gg 0.19g 0.05g 0.25g 0.(b’g
1~2 PAID ’~ O/S(1) 1.T/g 0.15g 1.ggg 0..~’g 0.101 0.Z01
I~IR ]Klltl~ (1) 4.73g 1.~gl; 1.3~ 0.~ 0.7~. 0.45g
1~2 PAID (2) 1.Wg 0.101 0.14g 0.301 0.-~;
1~2 PAID ÷ O/S (2) 1.6~g 2.101 1.56g 0.45g 0.11g
1~62 !~ (2) 3.0~ 3.27g 2.~=,g 0.21g 1.17g 0.45g

lg84 PAID 1~,361,58~ 1~5,510,488 187,2"/2,218 191,0~5,11~ tg0,406,6Q2
lg~ PAID + O/S 19~,]43,302 1~,129,064 ’1~,2~,411 1W’,349,0g0 1W,175,154
lg~ II~RI~) 199,874,735 196,~2,17~ 197,411,~49 ~0,5~,g~
1~4 PAID (1) 3.~ 2.57g 1.(:~ 0...~’g
~ PAID + �)/S(1) 1.4~ 2.53g 1.49g 0.92~
1984 IKIB~ (1) 0.47g 2.]6g 1.~g 0.11~
1~84 PA~D (2) 1.1~ 0.gr~ 2.1~ 0.~
1984 PAll) ÷ O/S (2) 1.1]g 1.0"~ 0.501 0.93g
1~e4 II~LI~ (2) 1.9~ 0.6B~ 1.61g 0.11~

(I) ABSCIJJI"E 0EVIATICN
(2) ~ CHN~ II£LATI~E TO
hEIGHT GI~ TO IIF.GICNAL E)IPERIB4CE IS 0.0000.
LOSSES HA~ BEEN RESTATED TO TI~ LATEST DIAQ]~AL.

M-4
M-3

t~IGHTS ASSlC~E9 TO N-2
I:~EC£D ING YEARS: N-1

2.47g
1.5~g *
2.00g
0.ggg *
1.51g
1.83g

2.07g
1.59g
1.1&g *
1.12g
0.9"~. *
1.001

0.0000
0.0000
0.5000 05:27 PH
0.5000 03/13/91



MATICKIL COJK:IL 04 ~TICI4 I~
IU.IMDIS     I,~ICAL      ~ISCI4 OF PROJECTICMS R£STATB) TO IM[1,ERB) ~

1Ft8 PAID 128,131,742 128,5~2,]88 126,555,(~0
lf’/~ PAID÷ 0/S 128,312,3B2 126,171,]g0 126,675,8~4
lq’/8 INCZ.IZRED 129,1~7,7138 125,~d~,0~
lf’/~ PAID (1) 1.4~ 1.7~ 0.17~
19"/8 PAXD ÷ 0/3 (1) 1.35~ 0.3z,.~ 0.06~
1978 IM[lJa~ (1) 2.21X 0.Sz~ 0.06~
1978 I~JD (2) 0.36~ 1.58~
1978 PAID ÷ 0/3 (2) 1.6"~ 0.4~
1978 ]tKlJ~B) (2) 2.69~ 0.61~

~ TO 8Tit ~SI"A’IB) ~

126,Z33,927 126,~2,9~8
128,561,768 126,6~,297
128,356,491 126,357,673

0.09~
1.55~
1.58~

1.4~ 1.52~

1~;~0 PAID 147,G~S,5’I8 147,4~,1(]5 1~,088,7(:6 145,5"/2,~5 1~,]58,~,0 145,f~J2,395 146,214,(~25
lg80 PAID + O/S 151,38~,TK) 145,850,21~ l~,f/~,~0 1/,8,202,478 l~,f’/6,f’/5 145,T~0,40~ 1/,~,851,469

1~0 PAID (1)
1(;80 PAID + O/S (1) 3.0~ 0.67~ 0.0;5 0.~ 0.0~ 0.7"~
IQ80 IMOJ~3) (I) 4.58~, 1.:~X O.01Y. 0.80~, 0.1W. 0.’~
19~0 PAID (2) 0.31X 0.96~ 0.]~ 0.54~ 0.29~ 0.19~
1980 PAID ÷ O/S (2) 3.(6~ O.TtX 0.83~ 0.8~ 0.~"~ 0.78:~
1980 IKIJ~R£D (2) 5.6~ 1.3~ 0.81� O.~KI~ 0.8S~ 0.971

1961 PAID 145,833,ge0 146,241,22g 143,874,327 143,297,596 143,574,055 143,227,114 1~2.,757,9f~4 142.,234,473
lg81 PAID ÷ 0/$ 147,5(,8,091 14%624,280 141,~5,9~7 14~,,(~9,955 142,494,081 142,065,087 141,951,658 141,293,616
1~1 l~ 149,/,24,~,~ 140,2~’,~ 141,535,~14 145,:~9,313 142,403,1~4 141,7(~3,380 142,0~0,803 141,0~0,.5~2.
1~81 PAID (1) 2.5~ 2.82~ 1.15~ 0.75~ 0.9~ 0.~ 0.37~
lg81 PAID ÷ 0/S (1)
lg81 II~J~£D (1) 5.~1X 0.5~ 0.32~
lg81 PAID (2)
1~81 PAID ÷ 0/S (2) 4.01X
1~61 l~O.m~ (2) 6.11X 0.88~ 2.7~ 2.0~ 0.5 0.2~ 0.6~

lg32 PAID 151,543,014 147,588,57’8 147,285,881 147,0~,0~ 14~,061,296 146,~9,761 146,172,Q25
1962 PAiD + 0/$ 1~3,361,ZI6 145,702,8f,3 148,6(,3,538 145,92~,806 145,118,0;6 145,223,(~3 145,~,711

1;62 PAID (1) 3.67~ 0.97~ 0.7(~ 0.61~ 0.08~ 0.3~
1~2 PAID + 0/$ (1) 1.4.~ 0.18:~ 2.20~ 0.33~ 0.22X 0.15~
lg82 IM~RI~ (1) 4.73~ 1.84~ 1.]~ O.~K 0.’/~ 0.45"X
lg62 PAll) (2) 2.61Y, 0.21Y, 0.1~ 0.@7~ 0.4~      0.34X
1~62 PAID ÷ O/S (2) 1.63~ 2.02~ 1.83~ 0.55X O.O’ff, 0.15~
1962 IIK:Lit~ (2) 3.0~ 3.Z/’/, 2.~I~ O.ZI~ 1.17"/,

1~3 PAID 175,701,114 170,054,~51 177,]81,F2S 1Tt,722,g82 182,]43,514 ’181,18~,223
I~N[~ PAID ÷ O/S 176,007,0g0 182,888,126 182,018,888 183,682,209 179,8X),619 179,615,161
1983 INOLI~ 172,856,652 18~,211,~B1 1~2,226,274 183,~7,171 181,612,723 179,876,306
1963 PAID (1) 3.a3Y. 2.~3~Q 2.10Y. 1.91Y. 0.6~
19~3 PAID + O/S (1) 2.01~ 1.~ 1.3~ 2.26~. 0.10~
1~3 IN~I~£D (1)
lg63 PAID (2) 0.21~ 0.~5~ 0.1~ 2.(~ 0.(~
lg83 PAl0 + 0/3 (2) 3.~1~ 0.~ 0.~IX 2.11X 0.10:[
lg83 !~ (2) 5.~’& 0.54~ 0.~?’~ 1.00~ 0.~

~ PAID ’190,~0,616 192,919,363 19~,9g0,7"/5 1~8,1~’,078
I~W, PA;D÷ O/S 197,317,002 1~,552,.5~ 1~,~5,(:~ 197,92~,755 199,6~6,9~3
~ IIKI.BII~ 199,874,735 1%,C82,17~ 197,411,~49 200,5~,908 200,825,G50
1~0(, PAID (1) 3.15~ 2.02~ 1J,~ 0.6~
198~ PAID ÷ 0/~ (1) 1.1?~ 2.55~ 1.61~ 0.8~
lg~ I~ (1) 0.4~ 2.3~ 1.~ 0.11~
198~ PAID (2) I.’1~, 0..5~ 2.15"/, 0.63X,
1~8r., PAID + O/S (2) 1.4,Q~ 0.~ 0.76,~
196~ ]ll3.1~N~ (2) 1.~, 0.~r, 1.61Y. 0.11~

N"~
N-3
M’2
M-1

0.0000
0.0000
0..5000
0.5000

*=LC~
AVE:RA~ AV~

0.8~
0.82% *
1.10~
0.5~ *
1.2"~
1.59~

0.7(~
1.0~
0.48~ *
0.7~
1.]0~

0.]~ *
0.9~
I.]0~
OJ*~ *
1.2~
1.7(~

1.07~
0.75~ *
1.67"~
0.7~ *
1.0~
1.7~

2.1~
1.51% *
2.00~
0.88~ *
1.5~

1.82~
1
1.1(~ *
1.1~
1.00~ *

05:27 PM
03113/91
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE:    LOUISIANA

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

- Development by Diagonal, Showing Variance

- Tests of Minimum Average Squared Deviations

- Development by Diagonal, Showing Variance

- Tests of Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical: Paid - Development by Diagonal, Showing Variance

Medical: Paid - Tests of Minimum Average Squared Deviations

Medical: Paid+O/S

Medical: Paid+O/S

Medical: Incurred

Medical: Incurred

Indemnity: Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:

Medical:



NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

DEVELOPMENT    BY    D]AGONAL.     SHOWING    VAR]ANCE

STATE:    LOUISIANA PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO    3RD 3RD    TO    4TH 4TH    TO 5TH

1981

1982

1983

1984

1985

1986

1987

1988

1989

1.045

1.083
1.065

1.053

1.017
1.038

1.019

1.025

1.030

1.014 1.011 1.003

1.002 1.008 0.997

1.015 0.998 0.998

1.000 1.007 0.999
0.996 1.001 0.989

1.006 0.975 1.000

1.014 1.025 1.003
1.014 0.998 1.000

1.001 0.996 0.999

POINTS

AVERAGE

SAHPLE VARIANCE

SAHPLE COEFF    OF    VARIANCE

9 9 9 9

1.042 1.007 1.002 0.999

0.000493 0.000055 0.000184 0.000017

0.021 0.007 0.014 0.004

REGION: SOUTHERN PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUAT]ON    DATE

EVAL DATE 1ST TO 2ND 2ND    TO 3RD 3RD    TO    4TH 4TH    TO    5TH

1981

1982

1983

1984
1985

1986
1987

1988
1989

1.051 1.007 1.001 0.999

1.037 1.009 1.005 1.000

1.050 1.004 1.000 0.998

1.048 0.998 1.002 1.000

1.053 1.001 0.999 1.000

1.043 1.004 1.004 1.002

1.036 1.004 0.999 1.001

1.051 1.006 1.000 0.999

POXNTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

8 8 8 8

1.046 1.004 1.001 1.000

0.000046 0.000012 0.000005 0.000002

0.006 0.003 0.002 0.001

01:37 PM 04/01/91





NATIONAL COUNC[L ON CO!4PENSAT]ON INSURANCE

PRENIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY D]AGONAL~ SHO!,/]NG VARIANCE

STATE: LOUISIANA

LOSS TYPE: INDEHN]TY

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.622 1.316 1.140 1.077 1.028 1.02] 1.017

1982 1.704 1.268 1.154 1.081 1.052 1.027 1.013

198] 1.748 1.281 1.115 1.078 1.045 1.027 1.019

198~ 1.691 1.282 1.129 1.052 1.0~6 1.046 1.029

1985 1.767 1.]24 1.128 1.069 1.060 1.026 1.023

1986 1.758 1.]92 1.129 1.068 1.044 1.029 1.013

1987 1.797 1.420 1.206 1.097 1.057 1.027 1.028

1988 1.850 1.]95 1.219 1.109 1.056 1.041 1.022

1989 1.736 1.]59 1.195 1.117 1.065 1.033 1.024

POINTS 9 9 9 9 9 9 9

AVERAGE 1.741 1.337 1.157 1.083 1.047 1.031 1.021

SANPLE VARIANCE 0.004261 0.003162 0.001496 0.0004]4 0.000134 0.000059 0.0000]4

SANPLE COEFF OF VARIANCE 0.037 0.042 0.033 0.019 0.011 0.007 0.006

REGION: SOUTHERN

LOSS TYPE: INDEHNITY

PA]D - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD 3RD TO 4TN 4TN TO 5TH 5TN TO 6TN 6TH TO 7’TH 7TH TO 8TH

1981

1982 1.517 1.184 1.085 1.046 1.028 1.017 1.011

1983 1.543 1.182 1.081 1.043 1.027 1.017 1.012

198~ 1.562 1.184 1.085 1.044 1.028 1.022 1.013

1985 1.628 1.211 1.093 1.053 1.032 1.020 1.014

1986 1.638 1.224 1.092 1.051 1.034 1.027 1.014

1987 1.657 1.235 1.107 1.062 1.039 1.028 1.016

1988 1.686 1.236 1.104 1.058 1.039 1.027 1.018

1989 1.716 1.241 1.108 1.058 1.036 1.025 1.020

POINTS 8 8 8 8 8 8 8

AVERAGE 1.618 1.212 1.094 1.052 1.033 1.023 1.015

SAMPLE VARIANCE 0.005030 0.000651 0.000114 0.000051 0.000024 0.000020 0.000009

SAMPLE COEFF OF VARIANCE 0.044 0.021 0.010 0.007 0.005 0.004 0.003

01:45 PH     04/01/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREH]UH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SNO~/ING VARIANCE

STATE: LOUISIANA

LOSS TYPE: [NDEHN]TY

PAID + O/S - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TN TO 7TH TTH TO 8TH

1981 1.110 1.017 1.002 0.993 1.009 0.990 1.005

1982 1.149 1.012 1.018 1.005 1.015 0.996 0.996

198] 1.182 1.022 1.004 1.006 1.004 1.016 1.001

1984 1.124 1.017 0.996 0.991 1.002 1.015 0.998

1985 1.224 1.018 1.004 1.003 1.003 0.999 0.999

1986 1.220 1.119 1.012 0.986 1.009 1.016 0.997

1987 1.282 1.171 1.061 1.010 1.026 0.990 1.011

1988 1.299 1.102 1.069 1.040 1.023 1.015 1.000

1989 1.145 1.044 1.022 1.026 1.008 1.004 1.003

POINTS 9 9 9 9 9 9 9

AVERAGE 1.19] 1.062 1.02] 1.007 1.011 1.005 1.001

SAMPLE VARIANCE 0.004607 0.003047 0.000695 0.000297 0.000074 0.000126 0.000022

SAMPLE COEFF OF VAR]ANCE 0.057 0.052 0.026 0.017 0.009 0.011 0.005

REGION: SOUTHERN

LOSS TYPE: XNDEMNITY

PAID + O/S - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TN 6TH TO 7TH 7TN TO 8TH

1981

1982 1.072 1.020 1.004 0.999 1.001 0.995 0.999

1983 1.10] 1.021 1.010 1.005 1.001 1.001 1.001

198~ 1.089 1.028 1.010 1.000 0.999 1.006 1.002

1985 1.140 1.019 1.019 1.007 1.003 0.999 0.998

1986 1.163 1.075 1.029 1.010 1.009 1.012 1.004

1987 1.165 1.074 1.022 1.015 1.011 1.004 1.002

1988 1.174 1.073 1.011 1.018 1.008 1.008 1.007

1989 1.165 1.059 1.034 1.017 1.009 1.002 1.004

POINTS 8 8 8 8 8 8 8

AVERAGE 1.134 1.049 1.020 1.009 1.005 1.003 1.002

SAMPLE VARIANCE 0.001604 0.000592 0.000123 0.000055 0.000021 0.000028 0.000008

SANPLE COEFF OF VARIANCE 0.035 0.023 0.011 0.007 0.005 0.005 0.003

01:49 PM     04/01191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHC~ING VAR]ANCE

STATE: LOUISIANA

LOSS TYPE: INDEHNITY

INCURRED - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TH TO TrH TI"H TO 8TH

1981

1982

1983
1984

1985

1986

1987
1988

1989

1.013 O.~;~L~ 1.003 0.987 1.015 0.991 1.010

1.036 0.977 1.009 OJ;~3 1.010 0.992 0.992

1.087 0.987 0.993 0.98~ 0.999 1.014 1.002

1.053 1.013 0.994 0.976 0.999 1.012 0.996

1.138 1.010 1.001 , 0.983 0.998 0.995 0.994

1.132 1.094 1.037 0.969 1.008 1.013 0.991

1.170 1.133 1.049 1.000 1.023 0.987 1.011

1.156 1.071 1.055 1.032 1.032 1.012 0.999

1.031 1.010 1.010 1.018 1.004 0.996 1.003

POINTS 9 9 9 9 9 9 9

AVERAGE 1.091 1.031 1.017 0.993 1.010 1.001 1.000

SAMPLE VARIANCE 0.003566 0.003042 0.000567 0.000418 0.0001~ 0.000124 0.000054

SAMPLE COEFF OF VARIANCE 0.055 0.054 0.023 0.021 0.012 0.011 0.007

REGION: SOUTHERN

LOSS TYPE: INDEHNITY

INCURRED - DEVELOPNENT D]AGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TN TO 6TN 6TH TO 7TH 7TH TO 8TH

1981

1982 0.968 0.981 0.994 0.978 0.996 0.992 0.997

1983 1.014 0.978 0.995 0.982 0.995 0.998 1.000

198z~ 1.020 1.003 1.006 0.986 0.998 1.002 1.002

1985 1.064 1.010 1.015 0.987 1.000 0.996 0.996

1986 1.084 1.047 1.025 0.988 1.005 1.008 0.993

1987 1.081 1.049 1.012 1.006 1.009 1.001 1.002

1908 1.071 1.042 1.021 1.012 1.015 1.005 1.007

1989 1.065 1.032 1.023 1.007 1.005 0.996 1.005

POINTS 8 8 8 8 8 8 8

AVERAGE 1.046 1.018 1.011 0.993 1.003 1.000 1.000

SAMPLE VARIANCE 0.001680 0.000833 0.000147 0.000169 0.000048 0.000028 C.000022

SAMPLE COEFF OF VARIANCE 0.039 0.028 0.012 0.013 0.007 0.005 0.005

01:51 PM ~-/01/91





NAT]ONAL COUNCIL ON COI4PENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONALw SHOiJJNG VAR[ANCE

STATE: LOUIS]ANA

LOSS TYPE: NEDICAL

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TH TO 7TH TTH TO 8TH

1981 1.224 1.092 1.048 1.032 1.019 1.002 1.001

1982 1.254 1.086 1.060 1.037 1.021 1.006 1.001
1983 1.293 1.090 1.041 1.019 1.017 1.019 1.006

198~ 1.289 1.114 1.0/,8 1.033 1.023 1.026 1.017

1985 1.280 1.095 -1.051 1.023 1.019 1.017 1.021

1986 1.305 1.116 1.047 1.026 1.019 1.019 1.011

1987 1.34,2 1.113 1.063 1.028 1.017 1.014 1.017

1988 1.355 1.126 1.063 1.037 1.023 1.015 1.013

1989 1.3~ 1.122 1.079 1.041 1.027 1.020 1.011

POINTS 9 9 9 9 9 9 9

AVERAGE 1.298 1.106 1.056 1.031 1.021 1.015 1.011

SANPLE VARIANCE 0.001899 0.000230 0.0001~8 0.000052 0.000011 0.000054 0.000050

SAHPLE COEFF OF VARIANCE 0.034 0.014 0.011 0.007 0.003 0.007 0.007

REGION: SOUTHERN

LOSS TYPE: NEDICAL

PAID - DEVELOPI4ENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD ~RD TO 4TN 4TH TO 5TH 5TH TO 6TH 6TH TO 7TN 7TH TO 8TH

1981

1982 1.215 1.079 1.044 1.027 1.015 1.013 1.009

1983 1.216 1.070 1.042 1.021 1.019 1.012 1.010
198~ 1.233 1.073 1.039 1.026 1.017 1.014 1.012

1985 1.245 1.073 1.037 1.025 1.017 1.013 1.013

1986 1.267 1.082 1.042 1.022 1.017 1.018 1.012

1987 1.283 1.093 1.043 1.028 1.020 1.016 1.012

1988 1.314 1.101 1.048 1.029 1.021 1.015 1.013

1989 1.340 1.112 1.055 1.033 1.022 1.018 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.26/, 1.085 1.044 1.026 1.019 1.015 1.012

SAMPLE VARIANCE 0.002096 0.000229 0.000031 0.000015 0.000006 0.000005 0.000002

SAHPLE COEFF OF VARIANCE 0.036 0.014 0.005 0.004 0.002 0.002 0.001

01:58 PM     04/01191
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NATIONAL COUNCIL ON COHPENSAT]ON INSURANCE

PRENIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNENT BY DIAGONALe SHO~/ING VARIANCE

STATE: LOJ]SIANA

LOSS TYPE: NED]CAL

PAID + O/S - DEVELOPI, IENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO TrH 7TH TO 8TH

1981 1.054 0.997 0.999 0.993 1.009 0.997 0.996

1982 1.066 1.004 1.017 1.002 1.008 1.003 0.998

1983 1.098 0.992 1.006 0.995 1.002 0.991 1.002

198~ 1.132 1.051 1.020 1.014 1.015 1.043 1.017

1985 1.113 1.035 1.007 0.987 0.996 1.008 1.006

1986 1.121 1.041 1.019 1.007 1.011 1.011 1.03~

1987 1.174 1.053 1.040 1.007 1.001 1.008 1.028

1988 1.142 1.057 1.017 1.047 0.999 1.006 1.010

1989 1.090 1.06~ 1.011 1.003 1.011 1.001 1.004

POINTS 9 9 9 9 9 9 9
AVERAGE 1.110 1.033 1.015 1.006 1.006 1.008 1.011

SAMPLE VARIANCE 0.001419 0.0007~ 0.000136 0.000303 0.000042 0.000215 0.000175
SAHPLE COEFF OF VARIANCE 0.0~ 0.027 0.012 0.017 0.006 0.015 0.013

REGION: SOUTHERN

LOSS TYPE: NED]CAL

PA]D+ O/S " DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TH TO 7"rH 7’TH TO 8TH

1981

1982 1.042 1.020 1.009 1.006 1.008 1.003 1.013

1983 1.054 1.015 1.023 1.013 1.004 1.005 1.008

198~ 1.067 1.020 1.010 1.006 1.008 1.013 1.007

1985 1.072 1.019 1.004 1.011 0.999 1.010 1.006

1986 1.083 1.026 1.018 1.009 1.011 1.011 1.008

1987 1.100 1.043 1.018 1.015 1.013 1.011 1.008

198,8 1.101 1.038 1.015 1.012 1.007 1.006 1.010

1989 1.093 1.031 1.022 1.013 1.014 1.011 1.012

POINTS 8 8 8 8 8 8 8

AVERAGE 1.077 1.027 1.015 1.011 1.008 1.009 1.009

SAMPLE VARIANCE 0.000468 0,000100 0.000045 0.000011 0.000024 0.000013 0.000006

SAHPLE COEFF OF VARIANCE 0.020 0.010 0.007 0.003 0.005 0.004 0.002

02:01PH     0~/01/91





NATIONAL COUNC[L ON CO~4PENSAT]ON INSURANCE

PREH]UH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY D]AGONALe SHO~/[NG VARIANCE

STATE: LOUISIANA

LOSS TYPE: NEDICAL

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO TTH TrH TO 8TH

1981 1.003 0.977 1.001 0.988 1.012 0.998 1.000
1982 0.~91 0.983 1.012 0.988 1.006 1.001 0.995
1983 1.0~1 0.967 0.998 0.980 0.999 0.990 1.004
198/, 1.076 1.027 1.016 1.003 1.012 1.0~1 1.016
1985 1.069 1.014 1.004 0.972 0.991 1.005 1.003
1986 1.077 1.028 1.025 0.995 1.010 1.010 1.030
1987 1 . 111 1.032 1.030 0.999 0.997 1 . 00~ 1.026
1988 1.081 1.0~1 1.012 1.0~3 1.008 1.005 1.010
1989 1.035 1.047 1.006 1.000 1.010 0.996 1 .OO2

POINTS 9 9 9 9 9 9 9
AVERAGE 1.054 1.013 1.012 0.996 1.005 1.006 1.010

SANPLE VARIANCE 0.001539 0.00087~ 0.000116 0.000~05 0.000057 0.000211 0.000146
SAHPLE COEFF OF VARIANCE 0.037 0.029 0.011 0.020 0.007 0.014 0.012

REGION: SOUTHERN

LOSS TYPE: NEDICAL

INCURRED - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD 3RD TO 4TH 4TN TO 5TH 5TN TO 6TN 6TH TO TrH TTH TO 8TH

1981

1982 0.981 0.998 1.003 0.995 1.006 1.001 1.011

1983 1.005 0.990 1.013 1.001 1.001 1.00] 1.007

198~ 1.025 1.003 1.006 0.998 1.007 1.013 1.007

1985 1.030 1.002 1.001 1.000 0.997 1.008 1.005
1986 1.038 1.011 1.017 0.998 1.009 1.009 1.005

1987 1.052 1.029 1.013 1.011 1.011 1.009 1.008

1988 1.0~9 1.024 1.012 1.009 1.012 1.00~ 1.010

1989 1.0~8 1.022 1.020 1.007 1.012 1.008 1.012

POINTS 8 8 8 8 0 8 8

AVERAGE 1.029 1.010 1.011 1.002 1.007 1.007 1.008

SAHPLE VARIANCE 0.000609 0.0001~ 0.000045 0.0000]~ 0.000030 0.000015 0.000007

SAHPLE COEFF OF VARIANCE 0.024 0.014 0.007 0.006 0.005 0.004 0.003

02:03 PH     04/01/91





NATIONN. (21,NCI/~ O~TICN I1~
U]JI$1N4~    IMM~ITY    CX~ISO~ (~ PROJECTICI4S

1979 PAID 177,431,830 174,~[3,1~2 171,6~2,716 171,812,~2 169,329,8B2 170,f~3,210
19"/9 PAID + o/$ 1%,269,735 19S,017,515 193,953,555 192,137,687 lf3,757,833 196,28~,(Y.9

1979 PAID (1) 3.80~ 2.0~ 0.~ 0.51% 0.9~
1979 PAID ÷ 0/$ (1) 1.0~ 0.1~ 1.19~ 2.11% 1.2~
1979 INclJI~ (1) 0.~; 0.91% 1.13~ 2.55~ 1.882:
1979 PAID (2) 1.66~ 1.63): 0.10� 1.~’~ 0.95~
19~ PAID ÷ O/S {2) 0.91% 1
1979 1~ (2) 1.3~ 0.22~ 1.~3~ 0.6~ 1.91%

~ PAID ’187,~2,733 185,865,~D0 18~,201,616 18%720,313 182,835,983 183,186,783 183/JY~,500
1980 PAID + O/S 205,990,111 210,861,40~ 207,101,177 2[]5,~84.,0~’ ZOT,318,TL7 20~,9;2,413 204,128,8;r2

1~0 PAID (1) 2.11~ 1.2~ 0.3~ 0.67X 0.36~ 0.16~
1980 PAID + O/S (1) 0.91% 3.~1~ 1.~ 0.91~ 1.56~ O.~Z]~
1(;80 IHClim~ (1) 1.7"~ 1.8~ 1.&7~ 0.27~ 1.(~ 0.16~
1980 PAID (2) 0.~% 0.~ 0.28~ 1.02~ 0.2[~ 0.1~
1980 PAID + O/S (2) 2.3~ 1.7~ 0.5~ 0.65~ 1.15~ 0.~
1~0 INClinED (2) 0.12~ 0.41% 1.1~ 0.75~ 0.8~ 0.16~

1961 PAID 187~(64,146 19%(~S,704 192,876,163 192,gOT,&45 191,912,130 195,~7,827 198,588,767 198,391,70~
1981 PAID * O/S 208,1L,8,075 221,883,205 2Z3,10%51~ 221,455,985 ZI9,T/tS,288 23~,L,4~,001 227,511,176 2~5,f’~1,SB8
1981 INClla~ 20~,92B,655 216,593,527 222,~,,9~0 220,6~5,121 2t8,811,73~ 224,1~,4~8 227,7~6,~3 227,3~6,618
1981 PAID (1) 5.41% 1.8~ 2.7~ 2.7(~ 3.2"~ 1.5~ 0.10~
1~1 PAZD ÷ O/S (1 8.2B~ 2.22~ 1.(~ 2.41X 3.15~ 1.08~
1981 lKlJU~ (1) 9.8(~ 4.73~ 2.18~ 2.9~ 3.75~ 1..W~ 0.19~
1981 PAID (2) 3.75X 0.93X 0.02~ 0.5~ 1.7~ 1.71% 0.10~
1~1 PAll) ÷ O/S (2) 6.6~ 0.55~ 0.7~ 0.76~ 2.1~ 1..~’~ O.~’X
1~1 INC2Jmm (2) 5.6~ 2.6~ 0.~ 0.83~ 2.~ 1.60� 0.1~

1;62 PAID 18~,3Zt8,];25 18~,7’11,83~ 18~,919,~1 18~,111,’r~0 196,315,886 199,379,816 198,7B~,361
1982 PAID ÷ o/s 218,334,291 210,187,801 20~,519,216 216,433,6~ ~2,(~/’,28B 224,0~3,532 223,526,054
1982 INCliU~ 207,351,421 21~,4g0,0~ 208,17~,232 216,183,816 2~,Z/9,776 ~9,740,075 228,024,396
1982 PAID (1) 4.’/5~ 7.5~ 4./~ 4.87~ 1.~,~ 0.2~
1982 PAID ÷ 0/$(1) 2.32~ 5.9"~ 6.27~ 3.17’~ 0.~% 0.~’~
1982 IKIJ~D (1) 9.0"~ 8.5"~ 8.7~ 5.1~ 1.20~ 0.75X
1~2 PAID (2) 2.91~ 3.38~ 0.~.~ 3.81% 1.5(~ 0.29~
1962 PAll) ÷ O/S (2) 3.7~ 0.3~ 3.3~ 2.8~ 0.6~ 0.~’%
1982 I~Ua~E) (2) 0.55~ 0.15~ 3JSX 4.21% 1.98~ 0.75~

N-4
N-3
N-2
N-1

0.0000
0.0000
0.5000
0.5000

*~.~
AV~,~d~ AVG

1.~
0.9~ *
1.71~
0.~
0.9~
0.81% *

1.55~
1.15% *
1.3~
1.16):
1.01% *
1.13~

1./*~
1
0.5~ *
1.15%
0.582:

2.73~
3.58~
1.25"4 *
1.7"~
2.(~

3.8"~
3.0(~ *
5.5~
2.0"~
1.85% *
1.~1%

11.651~
10.5~ *
11.0~
5.03~ *
5.59’/.
6.2[~

12.7(:~
11
11.2B% *
6.532: *
7.~,~
7.36~

0~:51 AM
03/14/91



IMTIO4N. CfXJ4CIL ON CO~TIO4
LOJISINM     IM~ITY    CX~ISCN OF IMOJECTIONS RESTATB) TO 11~ ~

PAID 157,Q~,0~5 1~,212,4L13 1~.,~:)~,(:~;, 163,130,6;6
~ID + ~ ~1,113,~ 1~,4~,~ 1~,~5,~1 1~,7~,~1
1~ 161,~,~ 1~,~,~ 1~,1~,~5 1~,~,~
PAID (1) 1.~ 0.31~ 2.~ 2.~
PAID + ~ (1) 0.~ 2.~ 2.~ 0.~
l~ (1) 1.~ 1.~ 2.~ 0.~
PAZD (2) 1.~ 2~ 0.~
PND + ~ (2) 1.~ 0.~ 1.~
l~ (2) 0.~ 0.~ 2.1~

RF.STAT~) ~TH AV~GE A~

1~8,962,~7

1.7[~
1.M~

2.7~ 1
0.71% 1.1(~
0.3~ 0.81X *

1979 l~J~l~                         197,9/2,5(# 195,236,Q36 1~,~9,782 192,007,876 19~,~8,590 197,G35,713
1979 PAID (1) 1.T/’X 0.~ 0.59~ 1.(~, 1.Z/’~ 1.15~
lf7~ PAID + O/S (1) 0.1~ 0.(~’% 0.41% 1.57% 1.ZB% 0.82% *
19"~ INClJ~SD (1) 0.~ 0.91X 1.1~ 2.55~ 1.8~ 1.39~
1F/~ PAID (2) 1.3~ 0.1~ 1.0"~ 2.~8~ 1.29% 1.3~
19/9 PAID * O/S (2) 0.8;~ 1.07~ 1.17’~ 0.3~ 1.3~ 0.9~ *
1979 INOJ~ (2) t.~ 0.22~ 1.~3& 0.(~ 1.91% 1.1~

1980 PAID + O/S 2[~’,818,8~9 212,550,710 22~,723,~62 207,111,446 ~/’,~2~,~8 20~,9~5,~.X8 204,6~3,276
1966 l~ ~,~,~ ~,~,~ ~,~,~ ~,~,~ ~,~,~ ~,~,~ ~,~,~
1~ ~ID (1) 1.~ 1.~ 2.~ 3.~ O.~ 1.41~ 1.~
1~ ~ID + ~ (1) 1.~ 3.~ 1.~ 1.~ 1~1~ 0.~ 1.~
1~ ]~ (1) 1.~ 1.~ 1.4~ 0.~ 1.~ 0.1~ 1.1~ *
I~ ~ID (2) 0.~ 0.~ 1.~ 2.~ 0.~ 1~ 1.1~
1~ ~ID + ~ (2) 2.~ 1.~ 0.~ 0.1~ 1.1~ 0.~ 1.~
1~ Z~ (2) 0.1~ 0.4~ 1.~ 0.~ 0.~ 0.~ 0.~ *

1981 PAID + O/S 209,995,%1 2ZS,d~O,806 ~4,8S2,~51 222,668,011 219,?B3,2W, 224,478,761 228,0~,481 ~,~,~
1~1 1~ ~,~,~ ~,~,~ ~,~,~ ~,~,1~ ~,~1,~ ~,1~,~ ~,~,~ ~,~,618
1~1 ~ID (1) 5.~ 1.~ 0.~ 0.~ 1.~ 0.~ 0.~ 1.51%
1~1 ~ID + ~ (1) 7.~ 1.~ 1.~ 2.~ 3.~ 1.~ 0.~ 2.4~
1~1 I~ (1) 9.~ 4.~ 2.1~ 2.~ 3.~ 1.~ 0.1~ 3.~
1~1 PAIB (2) 4.1~ 0.~ 0.~ 1.~ ~.~ 0.1~ ~ 1.~
1~1 ~ZD + ~ (2) ~.5~ 0.~ 0.~ 1.~ 2.~ 1.~1~ 0.~ 1.~
1~ I~ (2) 5.~ 2.~ 0.~ 0.~ 2.~ 1.~ ~.1~ 2.~

1982 PAID 214,/~:X%T,~6 211,T/’2,7(# 221,0~,153 216,9(]2,]87 225,912,8~ 2~,874,9"/0 2L~,5(~5,438
19~2 PAID + O/S 220,CE3,661 211,8~’,,165 210,(-~5,912 216,~40,5~9 222,(A9,710 224,(A8,200 2;[5,866,506
1~;E2 INO,,RRE) 207,’~1,~1 22~,490,0(~ 2~8,178,Z52 216,183,816 :~,279,7r6 229,7~0,075 228,(:W,,3~6
19~2 PAIO (I) 4.~2~ 5.?~ 1.~r,~ 3.41~ 0.6~ 0.~
19~2 PAID ÷ O,S (1) 1.6~ S.~ S.~ 3.3D: 0.~ 0.~5"4
19~2 INOJ~D (1) 9.07~ 8.5~ 8.7~ 5.191 1.2a& 0.7~
1982 PAID (2) 1.2~ 4.3~ 1.8~ 4.1~ 0.~ 0.~
1~ ~;D * ~ (2) 3.~ 0.~ 2.7~ 2.~ 0.~ 0.~
1~ l~ (2) 0.~ 0.1~ 3.~ ~.~ 1.~ 0.~

1983 PAID 171,672,158 181,217,270 18;),8~,5f,3 208,21~,~5~ 213,376,470 214,074,21Z
1983 PAID + o/s 171,451,271 180,918.(35 197.7~9.0CX) 209.50~,G~5 220,6(]5,571 217,~.82,258
1983 IHC2JRR5) 169,388,674 180,151,262 198,8;5,478 209,9e~,910 2Z3,495,~83 218,~o0Z3
1983 PAID (1) 20.03X 15.58I 11.55X 3.01% 0.(~.
1~ PAID ÷ O/S (1) 21.17~ 16.81% 9.0~ 3.6~ 1.~,~
lgt~ Ili:U~E) (1) 22.47~ 17.~ 9.0~ 3.8~ 2.L~
1~ PAID (2) 5.~ 4.7~ 9.~b’% 2.~ 0.61~
1~8~ PAID ÷ O/S (2) 5.5~ 9.~1~ S.96~ 5..~ 1J,~
1~3 ~)KlJmSD (2) 6.~5% 10.~/~ 5.61~ 6.4~ 2.26~

2.73~

5.~%
2.0;%
1.8(~ *
1.91%

PAID 191,378,3~5 198,913,857 2~C),97~,~5 Z~5,3~d:),728

I~ 1~,~,813 ~0,~,~ ~,~,~ ~,~,~1 ~,~,~
~ID (1) ~.~ 16.~ 7.~ 1.~
~IO * ~ (1) ~.61% 16.~ 5.11% 0.~
l~ (1) ~.41~ 16.~ 5.01% 0.~
~ID (~) 3.~ 11.~ 6.51X 1.~
~ID * ~ (2) 9.~ ~.4~ 6.~X 0.~
I~ (2) 9.~ ~.~ 5.~ 0.~

NOTES:(1) N~SOLUTE DEVlATIOI FEM I.AEr PROJECrIOd (CR R~3’O~T), RATICED TO S~.
(2) NISOLUTE CIg94~ RELATIVE TO FRICR FIEUECrION CR R~:CRT.
MEI~IT GI~)I TO REGIO4~ E)0:’E~IENCE IS O.(X~.
LOSSES ItF.STAT~ TO 1~ ’,~ OF 8TH R~]:~RT, ~ TO ~ DlkGI34~..

10.16~.
10.43%
11.0~
4.(:~
5.50~
6.~

11 .]6%
11.4~.
11.28~ *
5.75% "
7.~

N-4 0
N-3 0.0000
N-2 0..5Q30 r~:5: ~
N-1 0.50~0



PAID 58,179,7~7 57,880,789 59,149,720 .59,267,775
~ID + ~ 61,~9,~ 61,4~,~ ~,~,1~ ~,~,~
!~ ~,~,~ 61,7~,~ ~,~,~ ~,~,7~
~ID (I) 1.~ 1.~ 0.~ 0.~
~ID + ~ (1) 4.~ 5.~ I.~ 2.~
I~ (1) 3.~ 4.~ 0.~ 2.~
~ID (2) 0.51~ 2.1~ 0.~
~ + ~ (2) 0.~ 4.~ 0.~
I~ (2) I.~ 4.~ 1.~

ACTUAL ~H AV~

1.00~

0.7(~ 0.92~
2.1~ 1.8"~
2.0~ 2.22~

1982 PAID 101,478,19~ 1~,19~,4T/’ 106,010,775 10~,522,66~ 1(Y*,416./W* 104.826,160 1(]5,a52,953
1982 PAID * �)/S 101,710,738 113,391,680 11S,330,73~ 1~,475,83~ 117.162,121 114.707,919 112,681.675
1962 INO.Jl~f~ 99,473,~6 112,&~8,128 11~,572,621 114,724,777 118,145,9~3 117,229,5~1 114,867,]67
1~62 PAID (1) 3.4.~ 0.11x 0.8B¢ 0.53X o.63~ 0.2~
1~B2 PAID + 0/S(1) 9.7~. 0.~. 2.]5% 1.59~ 3.98~ 1.8~
1~2 IKUm~D (1) 13.~ 2.11~ 0.~6~ 0.1~ 2.8~ 2.0~
1;62 PAID (2) 3.6~ 0.7~ 1.~0~ 0.10� 0..W~ 0.2~
1982 PAID * 0/S (2) 11.~ 1.71X 0.7/a 2.35~ 2.0~ 1.T~
1982 IKllm~ (2) 13.0~ 1.8g~ 0.1~ 2.~ 0.78~ 2.01~

19~3 PAID 113,724,51/, 11~,617,416 114,~3,2(,8 115,(~,654 116,940,655 117,742,331
1963 PAID * O/S 1~3.581,155 120,~8.807 1~,523,~55 130,8~2,284 133,3Z3,;~8 132,739,557
1983 I1(1~ 120,9~6,350 1~,Z/2,312 1~,066,1~3 130,501,696 1~,T~,768 1~,Y;6,56~
1~ PAID (1) 3.~,1~ 2.(6’~ 2.8~ 1.7~ 0.(g~
1;63 PAID + 0/S(1) 6.9C0~ 4.’/57. 6.1~ 1.~.~ 0.~
1983 IKlJmE) (1) 9.~ 6.23X 6.~J~ 2.32~ 0.W,X
1983 PAID (2) 0.79’~ 0.19% 1.1]~ 1.0~ 0.69%
1983 PAID ÷ O/S (2) 2.31X 1.51~ 5.07~ 1.~0~ 0.~
1~ IKLBED (2) 3.5~ 0.16~ 4.35~ 3.3~ 0.8~

AVG

198~ PAID 1Z’f,500,619 12fl,076,954 129,&25,635 131,233,ES2 132,96,1,D8
1;8(, PAXD ÷ O/S 1/,6,Z36,~56 1/,,3,414,039 151,325,807 149,413,301 14~,420,553
~ INOJ~I~ l~A,452,4W. 1/,3,833,729 151,~,717 150,62B,~83 1~6,152,248
lg6; PAID (1) 4.11X 3.67~ 2.66~ 1.30~
lg~4 PAXD ÷ 0/3(1)
1g~4 INOJU~ (1) 1.1(~ 1.59~ 3.55~ 3.0~
1;W, PAID (2) 0.~q’~ 1.C5"~ 1.~0~ 1.32~
lqW, PAIl) * O/S (2) 1.9~ 5.52~ 1.2~
1~84 IH(lJm£D (2) 0.~.~ 5.21% 0.47Z 2.9~

NOTES: (1) ABSl].LffE DEVIATIC]N FROq UI, ST ~ICN
(2) N~01-L.tTE �:IW~ RELATIME TO I~IC]R I:qiOJECTICN OR RB:~RT.
triG’IT GlVl31 TO REGICNN. 19(P~II94CE lS 0.0000.
LOSSES HA~ B££N R£STATB) TO TIE LKIT:ST

O.q’~ *
3.35~
3.47"/.
1.10~ *
3.36X
3

2.~(~ *
3.9~

0.7T/.
2.25X
2./~

2.9~
2.5b’~
2.]~ *
1.05~ *
3.01%
2.2"~

W-4 0.1XXX)
W-3 0.0000
W-2 0.5000 C8:55 ~
W-1 0.5000 03/14/�;1



I~,TICNAL O:U~IL CN ~TICN IHg,JRANCE
LGJISIANA         I~)ICAL             C[~:~RISCN OF Iq~:IJECTI~/S RF..STATB) TO INOJ~SD ~

19~l) PAID ÷ O/S                 91,(~,459 90,~2,207 %,775,6~3 95,58~,814 9~,118,601 93,876,Q]8 92,031,520

1~0 PAID (1) 5.~% 4.3~ 0.31% 3.2~, 2.7~ 1.27~
1~80 PAiD + 0/S (1) 1.C[~ 1.7b’~ 2.~8~ 1.(@% 1.18~ 2.00~
1~60 I~ (1) 0.22% 2.4~W. 2.70% 0.flY. 0.98:r, 1.77%
1~0 PAID (2) 1..~:~ 4.Z1% 3.5(~ 0.~;~ 1.~ 1.~’%
1~0 PAID + 0/3 (2) 0.7~ /,.81% 1.~’% 0.50X. 0.81% 1.~/~.
1~0 I~0.1~) (2) 2.7~ 5.32% 1.6~. 0.01% 0.78~ 1.7~.

2.92X
1.T/%
1.52%
2.05%
1.(~
2.0~

1~;E1 PAiD ~1,363,~;1~ g6,4~,511 102,581,227 107,415,75~ 100,bPl,507 IW,214,1~ 103,%1,00~ 102,705,619
1~61 PAID + O/S ~5,~,f~ ~6,857,802 10~,18;),732 105,(~5,T#’4 1(]5,~1,~’ 1W,780,028 10;,214,822 102,71~,8~
1~81 INC:I.i~R~ ~J~,0~5,042 96,150,fi~ 1W,71%5% 1W,261,~86 1W,0FS,5% 1W,WS, W0 10~,630,3~. 102,F;)6,315
1~81 PAID (1) 11.0~ 6.0~ 0.12~ 4.5~ 3.88~ 2.~4% 1.2~.
l~rl PAID ÷ 0/S (1) 8.~ 5.76~ 3.3r~ 2.80~ 2.1~ 2.~ 1.~
1~ 1~ (1) 8.~ 6.~ 2.~ 2.~ 2.~ 2.~ 1.~
1~ PAID (2) 5.~ 6.~ &.~ 0.~ 1.~ 1.1~ 1.21~
1~1 ~lO + ~ (2) 3.~ 9.~ 0.~ 0.~ 0.~X 1.~ 1.~
1~ I~ (2) 2.~ 9.~ 0.~ 0.1~ 0.~ 1.1~ 1.~

~.~
3.~
3.~
3.01X
2.0
2.~

1~82 PAID 106,ZI9,2~ 11],0~7,T~3 117,507,(~ 116,267,130 115,161,;92 11~,292,9~7 113,(~1,0~
1982 PAID + O/S 102,557,T20 11~,321,064 116,00~,3(~ 1’1~,?~2,825 117,3/,3,221 11~,916,613 113,0~1,926
1~02 INOJRI~ ~,473,#,~ 112,4~8,128 11~,572,~1 114,T~,,777 118,1~5,~ 117,~W,541 114,867,]~7
1~2 PAID (1) 6.53~ 0.~ 3.~ 2.31% 1.34~ 0.57~
1982 PAID ÷ ~ (1) 9.2"~ 1.13~ 2.(~ 1.54~ 3.81% 1.(~
1~2 11(1~ (1) 13.~ 2.11~ 0.~f~ 0.12~ 2.W% Z.0~
1~92 PAID (2) 6.~ 3.~ 1.0~ 0.~
1~2 PAID ÷ 0/3 (2) 11.47% 1.&~ 1.0b’~ 2.23~     2.0"~ 1.~3~
1~2 IKlJ~ C2) 13.04X 1.8~ 0.1~ 2.~ 0.7~ 2.01%

2.~%

3.47~
2.28%
3.32~
3.4~

1963 PAID 1~,2~,7~;~ 127,1~7,7’18 127,~7,~26 127,(~1~,]02 127,501,/~ 127,331,47~
|~ PAID ÷ O/S l~,rJ~,(~5 127,1T/,31~ 1~,~’7,2~1 131,0~,530 I~,.~,W0 1.~,163,f~J5
1~3 1~ 120,9(~,]50 125,272,312 1~,0~,143 130,501,6% 114,T~,7(~ lXX,5~6,5~4
1983 PAID (1) 3.~ 0.2~ 0.01~ 0.2~. 0.13~
1963 PAID ÷ O/S (1) 6.~J,% 4.5~ 6.24% 1.59~ 0.3~
1~ IMCZJ~£D (1) 9.~6~ 6.23~ 6.39~ 2.32~ 0.8~
1983 PAID C2) 3.91~ 0.1~ 0.2"~ 0.138~ 0.13~
1~ PAID ÷ O/S (2) 2.07~ 1.K~ 4.96~ 1.92~ 0.30~
1983 IlGJR~ (2) 3.56~ 0.1~ 4.35~ 3.3~ 0.8~

0.92X
3
5.03X
0.~%
2.22~
2.~

0.ge~
2.55"/.
2.3~J~
0.43X
3.02~
2.27~

N-4
N-3
N’2
N’I

0.0000

0.5000
0.50~0



MAINE



NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: MAINE

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity:

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity: Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:    Comparison of Projections - Deviations by Loss Statistic Type

Medical: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Incurred - Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations



NATIONAL    COUNCIL    ON    COMPENSATION    INSURANCE

PREM[UM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPNENT    BY    DIAGONAL.    SHOWING    VARIANCE

STATE: MAINE PREM]UM DEVELOPMENT    DIAGONALS    BY    EVALUAT]ON    DATE

EVAL DATE 1ST TO    2ND 2ND    TO    3RD 3RD    TO    &TH 4TH    TO    5TH

1981

1982

1983

1984

1985
1986

1987
1988

1989

1.046 1.000

1.031 1.001

1.080 1.014

1.051 1.012

1.065 1.001

1.054 1.006

1.052 0.998

1.052 1.000

1.032 0.998

0.999
0.997

1.001

0.998

1.002
1.003

1.000
1.004

1.002

1.000
1.000

0.998
0.997

0.999

1.000

1.000
1.002

1.000

POINTS

AVERAGE

SANPLE VARIANCE

SAMPLE COEFF OF VARIANCE

9 9 9 9

1.051 1.003 1.001 1.000

0.000229 0.000036 0.000005 0.000002

0.014 0.006 0.002 0.001

REGION: NORTHERN PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO    &TH 4TH    TO    5TH

1981

1982

1983

1984

1985

1986

1987

1988

1989

1

1
1

1

1
1

1

1

.034

.027

.036

.049

.047

.039

.035

.063

1.001

1.004
1.002

1.000
1.002

0.999

1.001

1.003

1.002 1.000

1.000 1.001

1.002 0.999

1.000 0.999

1.002 1.001

0.999 1.004

1.002 1.002
1.000 1.000

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF     VARIANCE

8 8 8 8

1.039 1.002 1.001 1.001

0.000053 0.000003 0.000002 0.000003

0.007 0.002 0.001 0.002

06:00 PM 06/01/91
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NATIONAL COUNCIL ON COHPENSATION INSURANCE

PRENIUM AND LOSS DEVELC~NENT ANALYSIS

DEVELOPHENT BY DIAGONAL# SHOUING VARIANCE

STATE: NAINE

LOSS TYPE: INDENNITY

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE IST TO 2ND 2ND TO 3RD 3RD TO kTH &TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.959 1.517 1.231 1.115 1.108 1.080 1.088

1982 1.762 1.3~2 1.197 1.122 1.082 1.051 1.075

1983 1.880 1.415 1.228 1.118 1.10~ 1.050 1.0~7

198~ 1.869 1.431 1.223 1.129 1.077 1.065 1.0~0

1985 1.957 1.465 1.293 1 ¯ 157 1.092 1.077 1.060

1986 1.941 1.563 1.331 1.171 1.10~ 1.077 1.057

1987 2.021 1.545 1.323 1.236 1.144 1.090 1.077

1988 2.088 1.561 1.318 1.207 1.140 1.098 1.074

1989 1.978 1.553 1.267 1.182 1.119 1.091 1.08~

POINTS 9 9 9 9 9 9 9
AVERAGE 1.939 1.488 1.268 1.160 1.108 1.075 1.067

SAMPLE VAR[ANCE 0.008860 0.006211 0.002519 0.0018~9 0.000546 0.000293 0.000278
SN4PLE COEFF OF VARIANCE 0.0~9 0.053 0.0~0 0.037 0.021 0.016 0.016

REGION: NORTHERN

LOSS TYPE: INDENN]TY

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.600 1.252 1.126 1.078 1.0~8 1.0~1 1.029

1983 1.592 1.250 1.126 1.070 1.0~8 1.031 1.025

198~ 1.610 1.261 1.129 1.073 1.0~4 1.031 1.021

1985 1.660 1.288 1.140 1.079 1.050 1.034 1.028

1986 1.6~1 1.287 1.146 1.079 1.050 1.036 1.025
1987 1.654 1.301 1.156 1.094 1.062 1.039 1.029

1988 1.669 1.311 1.16~ 1.100 1.063 1.044 1.030

1989 1.682 1.315 1.160 1.097 1.061 1.048 1.036

POINTS 8 8 8 8 8 8 8
AVERAGE 1.639 1.283 1.143 1.08~ 1.053 1.038 1.028

SAMPLE VARIANCE 0.001141 0.000672 0.000241 0.000133 0.000056 0.000038 0.000020
SAMPLE COEFF OF VARIANCE 0.021 0.020 0.014 0.011 0.007 0.006 0.004

09:18 AM     04102/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHOUING VARIANCE

STATE: MAINE

LOSS TYPE: INDEMNITY

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7"rH TO 8TH

1981 1.247 1.123 1.102 1.015 1.052 1.0~2 1.013
1982 1.280 1.119 1.096 1.062 1.030 1.002 1.017

1983 1.307 1.186 1.083 1.099 1.029 1.030 1.007

198~ 1.314 1.255 1.128 1.125 1.066 1.053 1.027

1985 1.428 1.249 1.137 1.074 1.051 1.016 1.059
1986 1.292 1.215 1.137 1.102 1.043 1.008 1.038

1987 1.302 1.240 1.136 1.090 1.048 1.065 1.027

1988 1.405 1.165 1.117 1.062 1.087 1.065 1.039

1989 1.~82 1.287 1.130 1.092 1.057 1.039 1.094

POINTS 9 9 9 9 9 9 9

AVERAGE 1.340 1.204 1.118 1.080 1.051 1.036 1.036
SANPLE VARIANCE 0.006237 0.003570 0.000~07 0.001003 0.000319 0.000549 0.000725

SAMPLE COEFF OF VARIANCE 0.059 0.050 0.018 0.029 0.017 0.023 0.026

REGION: NORTHERN

LOSS TYPE: INDEMNITY-

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TN 6TH TO ?I"H ?TH TO 8TH

1981

1982 1.109 1.027 1.00~ 1.001 1.000 1.00~ 1.004

1983 1.120 1.0~3 1.014 1.006 1.002 1.002 0.998

198~ 1.109 1.055 1.020 1.012 1.004 1.010 1.000

1985 1.132 1.065 1.029 1.007 1.007 1.002 1.002
1986 1.137 1.071 1.0~0 1.018 1.009 1.002 1.002

1987 1.159 1.083 1.037 1.022 1.009 1.007 1.003

1988 1.143 1.076 1.0~3 1.017 1.019 1.016 1.009

1989 1.148 1.083 1.037 1.026 1.008 1.003 1.014

POINTS 8 8 8 8 8 8 8

AVERAGE 1.132 1.063 1.028 1.014 1.007 1.006 1.00~

SAMPLE VARIANCE 0.000333 0.000400 0.000195 0.000074 0.00003� 0.000025 0.000027

SAMPLE COEFF OF VARIANCE 0.016 0.019 0.014 0.008 0.006 0.005 0.005

09:21 AM     04/02191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNENT BY DIAGONAL, SHCYaING VARIANCE

STATE: NAINE

LOSS TYPE: ]NDEHNITY

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD ~ TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7TH 7"l’N TO 8T~

1981 1.171 1.094 1.099 1.010 1.053 1.044 1.019

1982 1.160 1.090 1.084 1.046 1.027 1.000 1.015

1983 1.207 1.144 1.075 1.083 1.025 1.029 1.0~7

1984 1.238 1.212 1.119 1.107 1.064 1.051 1.025

1985 1.2~ 1.195 1.125 1.050 1.048 1.014 1.057

198~ 1.224 1.181 1.140 1.081 1.042 1.007 1.037

1987 1.175 1.177 1.125 1.072 1.047 1.065 1.027

1988 1.258 1.136 1.104 1.049 1.087 1.0~X5 1.04~

1989 1.318 1.237 1.107 1.079 1.053 1.036 1.0~3

POINTS 9 9 9 9 9 9 9
AVERAGE 1.227 1.165 1.109 1.064 1.050 1.035 1.0]~

SAMPLE VARIANCE 0.003108 0.002575 0.000435 0.00080~ 0.000352 0.00058~ 0.000~:~
SANPLE COEFF OF VARIANCE 0.045 0.044 0.019 0.027 0.018 0.02~ 0.025

REGION: NORTHERN

LOSS TYPE: INDEMNITY

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7TN TO 8;~

1981

1982 0.985 0.98~ 0.992 0.98~ 0.999 1.003         1

1983 1.006 0.994 0.999 0.982 0.997 0.999 0.9<~;

1984 1.010 1.012 1.011 0.994 1.002 1.008

1985 1.039 1.025 1.021 O. 98~ 1.003 1.000 1.

198~ 1.045 1.038 1.034 0.993 1.005 0.998 0.~93

1987 1.040 1.046 1.024 1.012 1.007 1.006 1.0~-
1988 1 . 024 1 . 038 1 . 030 1 . 008 1 . 026 1 . 014 1 .

1989 1.039 1.050 1.020 1.012 1.004 0.995 1.013

POINTS 8 8 8 8 8 8

AVERAGE 1.024 1.02] 1.016 0.996 1.005 1.003

SAMPLE VARIANCE 0.000455 0.000610 0.000216 0.000172 0.000080 0.0000~8 O.O000~Z

SAMPLE COEFF OF VARIANCE 0.021 0.024 0.014 0.013 0.009 0.006 0.0~:

09:24 k~     04102/;"





NATIONAL COUNCIL ON CC~4PENSATION INSURANCE

PRENIU!4 AND LOSS DEVELOPNENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHOI,/ING VARIANCE

STATE: NAINE

LOSS TYPE: NEDICAL

PAID - DEVELOPflENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.262 1.112 1.061 1.031 1.023 1.014 1.020

1962 1.303 1.107 1.053 1.046 1.036 1.014 1.020

1983 1.312 1.116 1.081 1.049 1.028 1.023 1.017

198~ 1.312 1.144 1.081 1.043 1.035 1.029 1.021

1985 1.3~5 1.161 1.089 1.040 1.039 1.019 1.026

1986 1.366 1.139 1.087 1.061 1.044 1.036 1.017

1987 1.370 1.151 1.088 1.06~ 1.056 1.032 1.026

1988 1.377 1.155 1.096 1.050 1.043 1.039 1.032

1989 1.385 1.180 1.097 1.060 1.044 1.045 1.032

POINTS 9 9 9 9 9 9 9

AVERAGE 1.337 1.141 1.081 1.049 1.039 1.028 1.023

SN4PLE VARIANCE 0.001741 0.000606 0.000227 0.000117 0.000094 0.000124 0.000034

SANPLE COEFF OF VARIANCE 0.031 0.022 0.014 0.010 0.009 0.011 0.006

REGION: NORTHERN

LOSS TYPE: NEDICAL

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 71"H 7TH TO 8TH

1981

1982 1.224 1.079 1.0,;1 1.027 1.018 1.017 1.017

1983 1.217 1.076 1.041 1.028 1.020 1.016 1.015

1904 1.226 1.078 1.045 1.026 1.020 1.016 1.014

1985 1.235 1.080 1.042 1.025 1.018 1.016 1.013

1986 1.250 1.080 1.039 1.026 1.017 1.016 1.013

1987 1.269 1.086 1.044 1.025 1.020 1.016 1.013

1988 1.285 1.093 1.0~9 1.030 1.021 1.016 1.012

1989 1.295 1.096 1.047 1.030 1.019 1.018 1.015

POINTS 8 8 8 8 8 8 8

AVERAGE 1.250 1.004 1.043 1.027 1.019 1.016 1.014

SANPLE VARIANCE 0.000882 0.000055 0.000011 0.000004 0.000002 0.000001 0.000003

SANPLE COEFF OF VARIANCE 0.024 0.007 0.003 0.002 0.001 0.001 0.002

0~:28 AN     04102191





NATIONAL COUNC[L ON COMPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHOI,/ING VARIANCE

STATE: MAINE

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TN 6TH TO 7TH 7TH TO 8TH

1981 1.010 0.994 0.995 0.971 "1.003 1.014 0.998

1982 1.10~ 1.014 1.001 1.032 1.015 0.998 0.997

1983 1.121 1.051 1.033 1.035 0.994 1.003 1.020

198~ 1.091 1.079 1.060 1.049 1.050 1.015 1.035

1985 1.173 1.070 1.062 0.991 1.0~5 1.007 1.032

1986 1.150 1.0~6 1.033 1.028 1.012 1.026 1.011

1987 1.099 1.056 1.023 1.001 1.014 1.016 0.999

1988 1.126 1.027 1.019 0.988 1.0/.7 0.997 1.014

1989 1.115 1.071 1.03~ 1.013 1.018 0.979 1.038

POINTS 9 9 9 9 9 9 9

AVERAGE 1.110 1.0~5 1.029 1.012 1.022 1.006 1.016

SAMPLE VARIANCE 0.002061 0.000812 0.000523 0.000672 0.000~14 0.000191 0.000265

SAMPLE COEFF OF VARIANCE 0.1~1 0.027 0.022 0.026 0.020 0.014 0.016

REGION: NORTHERN

LOSS TYPE: MEDICAL

PAID ÷ O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TN TO 6TN 6TH TO 7TH 7TH TO 8TH

1981

1982 1.039 1.009 0.997 1.004 1.003 1.008 1.012

1983 1.036 0.999 0.996 0.997 1.002 1.009 1.010

198~ 1.055 1.011 1.008 1.006 1.000 1.006 1.010

1985 1.0~4 1.010 1.007 0.998 1.001 1.007 1.003

1986 1.057 1.009 1.002 1.003 1.003 1.007 1.006

1987 1.073 1.020 1.008 1.005 1.002 1.003 1.006

1988 1.066 1.009 1.009 0.996 1.00Z. 1.001 1.003

1989 1.0~8 1.00~ 0.997 0.996 1.000 0.999 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 1.052 1.009 1.003 1.001 1.002 1.005 1.007

SAMPLE VARIANCE 0.000168 0.000036 0.000032 0.000018 0.000002 0.000013 0.000011

SANPLE COEFF OF VARIANCE 0.012 0.006 0.006 0.00~ 0.001 0.00~ 0.003

09:31 AN     04/02/91





NATIONAL COUNCIL ON CONPENSATION INSURANCE

PREHIUN AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHOUING VARIANCE

STATE: NAINE

LOSS TYPE: NEDICAL

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2MD TO 3RD 3RD TO 4TN 4TN TO 5TN 5TH TO 6TH 6TH TO 7TH TTH TO 8TH

1981 0.965 0.9~ 0.995 0.966 1.005 1.015 1.000

1982 1.0Z~1 1.001 0.999 1.020 1.015 0.998 0.995

1983 1.055 1.016 1.016 1.015 0.989 0.999 1.021

198~ 1.028 1.037 1.046 1.027 1.0~7 1.013 1.03~

1985 1.081 1.029 1.056 0.96~ 1.0~1 1.003 1.029

1986 1.097 1.0~ 1.0~6 1.007 1.014 1.025 1.011

1987 0.992 1.027 1.014 0.986 1.010 1.015 0.999

1988 1.024 1.003 1.015 0.981 1.055 0.999 1.016

1989 1.022 1.038 1.015 1.002 1.010 0.975 1.038

POINTS 9 9 9 9 9 9 9

A~RAGE 1.0~ 1.018 1.022 0.996 1.021 1.005 1.016

SANPLE VARIANCE 0.001684 0.000~70 0.000~74 0.000538 0.000~80 0.000211 0.000252

SANPLE COEFF OF VARZANCE 0.040 0.021 0.021 0.02] 0.021 0.014 0.016

REGION: MORTHERM

LOSS TYPE: NEDICAL

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATXON DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TN TO 8TN

1981

1982 0.9~ 0.98] 0.990 0.991 1.001 1.007 1.009

1983 0.971 0.968 0.985 0.979 0.997 1.006 1.010

1984 0.98~ 0.981 1.000 0.991 0.997 1.004 1.010

1985 0.983 0.985 0.999 0.978 0.996 1.00~ 1.000

1986 0.999 0.991 0.999 0.986 1.002 1.00~ 1.002

1987 0.999 0.998 1.000 0.999 0.999 1.001 1.005

1988 0.996 0.989 1.005 0.991 1.01] 1.000 1.003

1989 0.989 0.990 0.993 0.987 0.997 0.994 1.007

POINTS 8 8 8 8 8 8 8

AVENGE 0.986 0.986 0.996 0.988 1.000 1.003 1.006

SANPLE VARIANCE 0.000155 0.000079 0.0000~2 0.0000~8 0.000031 0.000017 0.000015

SANPLE COEFF OF VkRIANCE 0.013 0.009 0.007 0.007 0.006 0.00~ 0.004

09:33 AN     04102191





I~TIOW. COJ~IL Ol ~TI(]I 1~
Mille        Iti~EI~II"(    (I!I~I~ OF RIIF~I(I

/~J~L 8"nt A~U~E

0.67~
0.~,1
O.~a~.

*=LO~
AVG

4.0(~.
3.80~
2.2"~ *
2.T~
2.511

3.3~

1.5~
3.182:
3.15~

PAID ÷ 0/3 g5,~6,251 11~2,4TZ,729 11~,~6,~8 1~,~,317 110,~,~ 114,~,~1 115,~,117
I~ ~,~,~ 1~,~,~1 115,~7,~ 1~,~,~ 110,~,~ 114,~,~ 115,~,~1
~ID (1) 5.~ 9.51I 9.~ 5.61I 2.~ 0.~ 5.~
~lO + ~ (1) ~.~ 10.~ 0.~ 1.~ 4.1~ 0.~ 5.~
1~ (1) ~.~ 10.~ 0.~ 1.~ ~.~ 0.~ 5.~ *
PAID (2) ~.~ 0.~ ~ 3.~ 2.~ 0.~ 2.~ *
mid + ~ (2) ~.~ 11.~ 0.~ 3.1~ 3.~ 0.~ ~.~
1~ (2) ~.~ 11.~ 1~ 2.~ 3.~ 0.~ ~.~

15.7~
9.Z~ *
9.9~
6.~3I
6.05~ *
6.~’1

198; PAID 126,~6,8~ ’146,6~,735 ’162,~50,~0 1~/~,]3~,8W’ 162,667,233
198~ PAID ÷ O/S 207,830,167 186,245,549 1~0,0W’,012 192,528,55k 200,105,529
lg~ INC]J~ 297,277,50~ 1~1,~/’,530 19;,0a6,57~ 1~6,051,(]55
1~ PAID (1) Z2.0b’~ 9.86~ 0.1~ /*.1(~
I(W~ I~D ÷ O/S(1) 3.a~:~, 6.q3;~ 5.00~ 3.7~
1~ INCIJ~) (1) 1.8C]~, 5.751 &.71"/. 3.71I
1;e~, PAID (2) 15.65~ 10.’~I /,.~ 3.9t~
198~ PAID + O/S (2) 10.3~ 2.0~ 1.Z~ 3.9~
lg6~ 1~ (2) 7.~ 1.1CK 1.0~ 3.862;

(1) N~OU.ffE IIVIATIO4 FRQN LAST PROJECTICN (CR R£R:RT), RATICIED TO S~E.
(2) ~ CHANGE RILATI’~E TO FlllCR I:qZOJECTICN CR I~]~RT.
u:IG~r GlVlg~ TO I~GI(:]I~ 190~iENC£ IS O.0(X]O.
LOSES HA~ BI33~ I~.STATB) TO TI~ LATEST DIAGONAL.

13.5~

3.70~. *
8.7~,
5.36~
4.36,~ *

9.C~

3. ~’/- *
8.6~
4.Zt~
3.35~ *

N’~ O.CXXX]
N-3
N-2 0.5000 08:15
N-1 0.~ ~11~,I~I



~TICNN. (ZI.M:IL (]4 OO4:’EN~TIGq II~IJRNI~
l~lhE                 II4~44IT~         O34~ARISCN OF PROJECTICNS I~STATB) 10 I~ LEVEL

*--’LO.,/
1ST TO 8TH ~ TO 8TH ~RD TO 8TH 4TH TO 8"I’H 5TH TO 8TH 6TH TO 8TH 71’H TO 81"H RESTATED 8TH AVERAL~     AVG

1978 PAID 79,813,777 76,330,655 ?3,296,299 71,(~2,300 73,609,611
19"/8 PAID + O/S ,~°-,392,.&81 70,881,555 75,666,’~5 75,6.T~,68~ 75,09~,395

19"~ PAID (1) 8.4.~ 3.7~ 0.4~ 2.~ 3.8[~ *
1978 PAID + O/S (1) 8.92~ 5.61X 0.76~ 0.72~ 4.00~
1978 lm3ue~ (1) 8.25~ 5.go~ 0.59~ 0.48~ 3.8~
1978 PAID (2) 4.36~ 3.9e~ 2.2~ 2.7~ 3.33~
197~ PA~D ÷ O/S (2) 3.6~ 6.75~ O.lY~ 0.72~ 2.~7~
197B II~I~R~ (2) 2.56~ 6.g7~ 0.11~ O.Q~ 2.51~ *

1979 I~D I09,2~,327 105,8~,LX;9 103,776,857 101,022,?~5 I~,506,103 107,459,0~5
19"/9 PAID * O/S ~,31~,800 ~,723,312 108,915,7"~ 111,2~,915 108,6~7,717 106,458,056
19"/9 INOJ~I~ 100,~M,1?2 ~9,5~,0"/9 103,621,5~8 110,860,({:~ 11~,693,671 106,611,221
197~ PAID (1) 1.67~ 1.47’~ 3.43~ 5.97~
1979 PAID ÷ O/S (1) 6.71~ 6.~3~ :~.31~ 4.48~
1979 INQ.~ (1) 5.9~ 6.6~ 1.8g~ 3.99~ 1.95~
1979 PAID (2) 3.0~ 1
1979 PAID * O/S �:~) 0.41= 9.22~      :~.12~
1979 lm3J~ (2) 0.?~ 9.1~ 2.06~ 1.9~ 1.92~

3.06~
4.38~

2.~
3.~
3.15~

lgeO PAID 113,3q7,616 107,407,g;~ 103,(~4,571 1~,199,9Z3 110,78~,034 114,224,473 114,877,5(~6
1980 PAID + O/S 96,3~0,150 1(]~,938,473 115,(]55,1~1 114,~0,1/,6 110,/~.,tS63 114,457,~00 115,552,431
1980 INCLINED 98,805,997 103,~00,911 115,467,037 113,8M,865 110,563,8~ 114,836,7~ 115,?36,801
1980 PAID (1) 1.~7~ 6.50~ 8.(]~ 8.4~ 3.5~ 0.57~
1980 PAID + �)/S (1) 16.6~ 10.9~ 0.43~ 1.09~ 4.4~ 0.95~
lg~O IHClJtl~ (1) 14.63); 10.83~ 0.232; 1.&~ 4.4~7~ 0.78~
l~eO PAID (2) 5.2B~ 1.62~ 0.44~ 5.31~ 3.11~ 0.5"~
1;eO PAID ÷ O/S (2) 6.8~ 11.T/~
1;eO I1~i~ (2) 4.45~ 11.8;~ 1.3~ 2.92~ 3.8~ 0.7~

4.73~
5.74~
5.43~

4.54Z
4.~,~

12.e8~
13.86~
13
4.4~
6.31~
5.85~

1S!3~ PAID 112,900,000 117,999,103 122,~.,852 138,413,011 154,2~,248 159,037,464 161,1S69,1�]8
lgeZ PAID + O/S 1ZZ,591,n~ 164,66~,giS6 154,01~,(]e5 168,424,90~ 14~,764,098 160,553,380 161,956,~1
1~ INOJ~ 1~0,137,635 145,369,9~0 15Z,773,451 14~,3i]8,630 151,731,184 16Z,637,~3 1~,183,825
lg82 PA~D (1) 30.11~
lge2 PAID ÷ 0/3 (1) 24.31~ 10.80~ 4.~ 8.36~ 7.53~ 0.8"~
lgS2 I~ (1) 26.38~ 10.92~ 6.38~ 8.50~ 7.~ 0.33~
lge2 PAID (2) 4J,4Z 3.9~ 12.85~ 11.41~ 3.17"~ 1.62~
1~;E2 PAID ,, O/S (2) 17.84~ 6.61~ 3.63:[ O.gO~ 7.2~ 0.8~
1~e2 IKLe~ (2) 21.00~ 5.0~ 2.2"~ 1.62~ 7.19~ 0.34~

16.9"~
9.~.
9.9~
6.24~
6.18~
6.~5~

lg83 PAID 133,175,591 142,843,306 171,516,~4 167,617,256 19~,~4,5~3 19%249,3~7
1~;e3 PAID + O/S 155,840,020 181,472,145 169,718,136 172,0~0,668 175,50~,2g0 177,493,~9
lg83 IN(II~ 1~0,254,891 179,814,~45 171,314,037 173,666,709 1~,(]56,768
1;e3 PAID (1) 31./~ a6.~,~ 11.7~ 3.61~ 0.11[
lg63 PAID + O/S (1) 12.21~ 2.~,~ 4.38~ 3.0"~ 1.12~.
lg83 I~ (1) 10.40~ 0.53~ 4.2~ 2.91X 0.45~
lge3 PAID (2) 7.2~ 29.07X 9.~ 3.~6~      0.11�
1;~3 PAID + O/S (2) ’16.45~ 6./~ 1.3"~ 2.02~ 1.13X
1~S3 INO.li~ (2) 12.21~ 4.7"~ 1.37~ 2.53~

14

3.70~
8.10~
5.4~

~ PAID          153,637,171 181,3�]8,9~. 203,002,003 211,k~,291
lg64 PAID ÷ Q/S    208,757,766 185,.560,7’~ 1~),Z~25,595 19’~,Z,46,/~8 201,362,0~0
lg84 INO.el~
lg~ PAID (1) ~.54~ 12.13X 1.6~ 2.4~
1~e4 PAID + O/S (1) 3.67"~ 7.35X 5.43~ 3.9~
lS~4 lle:2RR~ (1) 1.80~ 5.75~ 4.71~ 3.71~
lge4 PAID (2) 18.01X 11.9~ 4.18~ 2.4.~
1~E4 PAID ÷ O/S (2) 10.~ 2.0"~ 1.5~
lg84 ll~J~3) (2) 7.~ 1.10~ 1.04~

NOTES:(1) NISl].UTE DEVIATIO4 I:ROq LAST I~OJECTI(~I
(2) ABSOLUTE CHN~ RF.LATI~E TO PRI(]R PRC~JECTICN CR RB:~RT.
M~IGHT GIVEN TO I~GII]4AL E)Gq~RIENCE IS
LOSSES I~STAT~) TO I#OJ~E) f..E"~L OF 8TH R~:~T, ~D TO LAST DIAGO~i~..

N’3
N’2
N’I

O.IX100
O.IX~O
0.5000
0.5000

10.45"~
5.1�~
3.99~ *
9.15~

3.3~ *

06:15 ~
03114/91



1978 PAID 11,654,,(~2 11,8~,0~8
lq78 PAID ÷ O/S 12,170,382 12,590,254
197’8 I~ 1Z,~5~,251 12,6~2,87B
1978 PAID (1) 1.75~ 0.2~
19"~ PAID * 0/$ (1) 8.3"~ 5.21~
19"/8 I~ (1) 6.5~ 4.g~
1978 PAiD (2) 1.5~
1978 PAID ÷ 0/S (2) 3.45~
19"~ ]lKlJeEg (2) 1.6~

6TH TO 8’rH 7TH TO 8’rH

11,963,737 11,9~,,585 11,8(2.,2~8

13,58~,8;? 1~,~01,0~ 13,~24,410
0.8~ 0.61~ 0.86Z *
1.811.
1.g~ 2.08~ 3.8~
1.08~ 0.~ 0.611. 0.87~ *
7.~ 0.38I 2.15X 3.35~
7.31X 0.0~ 2.03X 2.T/~

1979 PAID 14,854,706 15,406,3~4 15,453,216 15,6Ci3,839 15,755,848 15,832/.67
1979 PAID + o/s 16,191,201 17,312,�~D 18,369,410 18,92~,9~1 18,987,7~3 18,571,27~
19"~ INOJU~) 16,861,486 17,510,874 18,441,452 18,96~, 156 19,074,(]22 18,6W,8;~6
1979 I~D (1) 6.1~ 2.(~ 2.~Z~ 1.~/,~ 0.4~ 2.6~ *
lf/9 PAID + 0/S (1) 12.82~ 6.71~ 1.091 1.93I 2.24X /*.97X
1979 INOJ~B) (1) 9.74X 6.2(~ 1.3B~ 1.54X 2.10X 4.191
1979 PAID (2) 3.71X 0.30� 0.9"~ 0.9"~ 0.491 1.291 *
19/9 PAID * 0/S (2) 6.g~ 6.11~ 3.0~ 0.311. 2.19I 3.T~
1979 INOJU~ (2) 3.WX 5.31~ 2.8~ 0.55~ 2.0(~ 2.~J~

1980 PAID 17,r~,221 17,531,917 17,~7,2~5 17,gE5,370
1980 PAID + 0/S 18,026,474 19,8(~,178 21,821,958 21,438,353
1980 INClJ~ 19,098,356 20,245,8~4 22,007,216 21,434,7~
198D PAID (1) 7.(~ 4.2~ 2.46~ 2.27~
1980 PAID 4. 0/S (1) 11.71~
1980 III:II~RB (1) 7.55~ 1.9~ 6.5~ 3.7"~
1~0 PAID (2) 2.97I 1.91~ 0.2~
lgW PAZD 4. 0/3 (2) 10.191 9.8~ 1.7(~
1980 lI(lJa~ (2) 6.01~ 8.7~ 2.60I

1981 PAID 20,rm,033 21,068,8~6 22,0W,632 22,340,38~ 22,8~0,729
1981 PAID + 0/$ 20,8~,747 23,960,450 27,157,0~
1981 INOJ~) :r~,~,384 2~,66~,610 27,172,732
1981 PAID C1) 15.3�~ 11.1~ 6.7~ 5.T/7. 3.45~
1~1 PAID + 0/$ (1 22.5(~ 11.02~ 0.~ 3.491 1.T/~
1981 I~ (1) 18.~ 9.71~ 0.53~ 2.4~ 1.4~
1981 PAID (2) /*.91X /*.8~ 1.0~ 2.~
1981 PAID 4. 0/S (2) 1/*.81~ 13.3~ 2.61~ 1.6~
1981 IMOJa~ (2) 10.68~ 10.17~ 3.W~ 0.9~

18,W0,487 18,12~,5~) 18,318,373
20,~2,(~5 20,240,258 20,418,386
20,7W,2"/4 20,424,849

1.~ 1.03X 3.091 *
0.8~ 0.87~ 4.(~
0.~ 1.1~ 3.~
0.~ 0.~ 1.~ 1.~ *
3.~ 1.~ 0.~ 4.~
3.~ 1.~ 1.1~ 3.~

27,(X]8,614 ~,,518,357 27,317,1%
1.4~ 0.2~ 6.32~
0.~’~ 3.Q~ 6.22I
1.13~ 2.9~ 5.~ *
2.03~, 1.22~ 0.291 2.411, *
2.57~ 2.2~ 3.13~ 5.7~
2.58~ 1.82~ 3.011. 4.61~,

lg~ PAID 7~, 767,381 23,6R), 127 ~,494,117 ~,8~,952 25,581,476 25,6~,,637 25,g~5,~d)
1982 PAID + O/S 27,g~3,7"a4 38,(£xS,718 31,576,225
1982 I~J~D 2B,451,542 30,435,251 31,2B2,075 30,173,T/~
lg~ PAID (1) 12.25~ 8.T~ 5.597. /*.W~. 1.4~ 1.20~.
1982 PAID + o/$(1) 3.61~ 5.75~ 8.92~ 2./.1x 1.16~ 0.8(~
1~2 l~OJms) (1) 5.191 1.~2~ /*.W,X 0.55X 1.8~ 1.32x
1982 PAil) (2) 3.97X 3.48X 1.6~ 2.76~ 0.21~ 1.21X
1~2 PAID 4. 0/S (2) 9.71:~ 3.00~ 5.98¢ 3.491 2.04X 0.8~
1982 IKIJRI~ (2) 6.97X 2.~ 3.54X 2.33~ 3.18X 1.3~

1983 PAID 29,138,078 30,684,515 38,849,(#7 31,6~5,’&4 31,5~3,697 31,667,413
1983 PAID + O/3 35,548,852 38,996,513 36,1(7~,470 34,573,930 33,816,~45 33,427,545
I~3 !I~.1~!~) 35,71k, 168 38,248,162 37,1W,292 ~,336,095 35,125,951 34,329,8~
1983 PAID (:1) 7.991 3.1W: 2.58~ O.04Y, 0.391
1983 PAID + O/S(1) 6.~’X 16.(~ 8.2"~ 3.~3Y. 1.16~
1983 IMOJa~ (1) /,.03~ 11.41~ 8.08~ 2.gSX 2.32X
1~3 PAID (2) 5.31~ 0.5~ 2.61~ 0.]5~ 0.~;
lg83 PAll) + 0/S (2) 9.7~ 7.191 /*J,7"~ 2.191 1.15~
1983 IIKIJRR~ (2) 7.1(~ 2.9~ /*.T~ 0.591 2.2"~

1984 PAID 34,206,649 ]5,7~3,060 36,~:~0,g22 57,C52,(]~ 37,~E5,054
~ PAID 4. O/S 44,3;~,0% /~.,2"/5,516 40,504,491 39,528,587 40,367,7/0
198~ lliOJ~l~) /,3,335,906 43,(~9,b66 42,020,873 41,186,2~5 /.1,923,605
1984 PAID (1) 8.26~ 4.2;X 1.7~ 0.62~
1984 PAID + 0/S(1) 9.81~ /*.73X 0.~ 2.0~
1~4 IKlla~ (1) 3.3"ff, /*.O’~ 0.2~ 1.7~
lg64 PAID (2)
1984 PAll) + O/S (2) 4.~ /,.191 2.41X 2.1~.
1984 IM~I~ (2) 0.(:~ 3.(~/. 1.9~ 1.~7/,

NOTES: (1) ~ OEVIATI(~ ~ LAST I~OJEL~IOI (Oi REPCilT), RATI(~) TO $~!~.
(2) ~ CHN4GE R£LATr~ TO PRICR Fq~JECTIOI ~R R£]~RT.
~EIGHT GlYCOl TO R£GIO4N. ~IENC£ IS 0.0000.
I.~SSES HAVE Bl~ R~STATED TO THE LATEST DIAGONAL.

5.54~
3.7~
2.4~. *
2.21X *
4.18:~
3.3b’~

7.17~
5.76~
1.~[ *
4.g~
3.5~

3.71~
4.~
2.36~ *
2.191
3.3~,

N-4 0.0000
N-3 O.O(X30
N-2 0.5000 08:19 /~
N-1 O...SG~ 0]/1/.,/91



NATIO4AL COJ4CIL 04 O~NSATICN IMSLM~
O~t~ISOI OF I:q~OJl~lOdS RI~rATH) TO INO,JI~ ~

8.1~
4.~
4.1~’~
2.8~X
3.(~
2.~

7.83~
4.6~
3.54~
2.76,~
4.91X
3.87~

9.~’~
6.Z~
5.24~
3.66~
5.79~
4.61~

7.86~
3.57~
2.4~
3.1~
4.16,%
3.35X

5.44X
6.4~.
5.76~
2.~
4.74~
3

NI:31-r.S:(1) ABSOLILI~ DEVIATIC)i FRC~ ~ I~OJECI"ICN (CR RER]IT), RATI(]3) 10 SAME.
(2) N~OI.UTE ~ IE1.ATI~ TO FRIDR I:~I3JECTION CI! IEPORT.
U:IG~IT GI~I TO I~GIDN~ E)Q:q~IE)IC~ IS
In~S i~STAI~3 TO l140J~ LE~L OF 8"rH REPCRT, N~) TO IJ~ DIN33~L.

N-~
N-3
N-2
N’I

0.0000
O.OIX]O
0.50(]0
0.501~

5.3~,
3.96~.
2.3~ *
3.80~
3.3~
2 .(X#, *
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NATIONAL COUNCIL ONCOMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTIONMETHODS AND PROJECTION METHODS

STATE: MICHIGAN

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Indemnity: Paid - Tests of Minimum Average Squared Deviations

Indemnity: Paid+O/S - Development by Diagonal,

Indemnity: Paid+O/S - Tests of Minimum Average

Indemnity: Incurred - Development by Diagonal,

Indemnity: Incurred - Tests of Minimum Average

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity:

Indemnity:

Showing Variance

Squared Deviations

Showing Variance

Squared Deviations

Medical:

Medical:

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type



NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL. SNOWING VAR%ANCE

STATE: MICHIGAN PREMIUM    -_DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE IST TO 2ND 2ND    TO 3RD 3RD    TO    4TH 4TH    TO    5TH

1981

1982
1983

1984

1985

1986

1987

1988
1989

1.026 1.006

1.032 0.992

1.024 1.008

1.016 1.001

1.044 0.998

1.053 0.999

1.036 1.000

0.992 0.998

1.035 1.001

1.000

1.000

1.002

1.005

0.999

1.000
1.004

1.002

1.002

0.999

1.000

1.003

0.998

1.000

1.003
1.002

1.002

0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARIANCE

9 9 9 9

1.029 1.000 1.002 1.001

0.000308 0.000022 0.000004 0.000003

0.017 0.005 0.002 0.002

REGION: NORTHERN PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO 2ND 2ND    TO 3RD 3RD    TO 4TN 4TN    TO    STN

1981

1982

1983

1984

1985

1986

1987

1988

1989

1.034

1.027

1.036

1.049

1.047

1.039

1.035

1.043

1.001

1.004

1.002

1.000

1.002

0.999

1.001

1.003

1.002

1.000

1.002

1.000

1.002

0.999
1.002

1.000

1.000

1.001

0.999

0.999

1.001

1.004

1.002

1.000

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARXANCE

8

1.039

0.000053
0.007

8

1.002

0.000003
0.002

8

1.001
0.000002

0.001

8

1,001

0.000003
0.002

05:38 PM 04/01/91





NATIONAL COUNCIL ON CO~4PENSATION INSURANCE

PREH]UN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SNOUING VARIANCE

STATE: MICHIGAN

LOSS TYPE: INDEMNITY

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

[VAL DATE 1ST TO 2ND 2ND TO 3ND 3RD TO 4TH 4TH TO 5TN 5TN TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

198~
1983

1964

1985
1986

1987

1988

1989

.911 1.369

.826 1.337

.849 1.33~

.796 1.351

.83~ 1.391

.790 1.339

.808 1.354

.799 1.378

.753 1.386

1

1,161

1,151

1,150

1,174

1 177

1.173

1.191

1.170

,184 1.106 1.074 1.046 1.041

1.102 1.066 1.0~4 1.035

1.089 1.066 1.044 1.034

1.084 1.060 1.047 1.029
1.092 1.064 1.048 1.036

1.086 1.058 1.043 1.034

1.103 1.070 1.041 1.038
1.121 1.073 1.058 1.039

1.120 1.074 1.056 1.053

POINTS 9 9 9

AVERAGE 1,818 1.~60 1.170

SANPLE VARIANCE 0.001985 0,000476 0.000194

SAMPLE COEFF OF VARIANCE 0.025 0.016 0.012

9 9 9 9

1.1 O0 1.067 1.049 1.038
0.000191 0.000035 0.000037 0.00004,5

0.013 0.00~ O.O00 0.006

REGION: NORTHERN

LOSS TYPE: INDEMNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TN 5TN TO 6TH 6TH TO 7TN 7TN TO 8TN

1981

1982 1.600 1.252 1.126 1.078 1.048 1.041 1.029

1983 1.592 1.250 1.126 1.070 1.048 1.031 1.025

1984 1.610 1.261 1.129 1.073 1.044 1.031 1.021

1985 1.660 1.288 1.140 1.079 1.050 1.034 1.028

1986 1 . 641 1.287 1 . 146 1 . 079 1 . 050 1 . 036 1 . 025

1987 1.654 1.301 1.156 1.094 1.062 1.039 1.029

1988 1.669 1.311 1 . 164 1 . 100 1.063 1.044 1.030

1989 1.082 1.315 1.100 1.097 1.061 1.048 1.036

POINTS 8 8 8 8 8 8 8

AVERAGE 1.639 1.283 1.143 1.004 1.053 1.038 1.028

SAMPLE VARIANCE 0.001141 0.000672 0.000241 0.000133 0.000056 0.000038 0.000020

SAHPLE COEFF OF VARIANCE 0.021 0.020 0.014 0,011 0.007 0.006 0.004

05:40 PM     04/01/91





NAT]ONAL COUNCIL ON COMPENSATION INSURANCE

PREH]UM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHOqJ]NG VARIANCE

STATE: MICHIGAN

LOSS TYPE: INDEHNITY

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO TI’N 7TH TO 8TH

1981 1.294 1.099 1.038 1.018 1.006 1.013 1.006

1982 1.165 1.046 1.026 0.998 0.999 1.007 1.008

1983 1.245 1.049 1.023 1.008 1.019 1.003 1.011

198~ 1.194 1.063 1.023 0.999 1.001 1.009 1.002

1985 1.240 1.074 1.026 0.999 1.010 1.009 0.998

191kS 1.257 1.071 1.032 1.011 O.g~9 1.001 0.~

1987 1.256 1.090 1.033 1.014 1.005 1.004 1.000

1988 1.251 1.0T~ 1.061 1.037 1.031 1.019 1.012

1989 1.187 1.086 1.043 1.047 1.020 1.009 1.018

POINTS 9 9 9 9 9 9 9

AVERAGE 1.232 1.072 1.034 1.017 1.010 1.008 1.006

SAHPLE VARIANCE 0.001700 0.000318 0.000150 0.000339 0.000123 0.000030 0.000047

SAMPLE COEFF OF VAR]ANCE 0.033 0.017 0.012 0.018 0.011 0.005 0.007

REGION: NORTHERN

LOSS TYPE: INDEMNITY

PAID ¯ O/S - DEVELOPMENT DIAGONALS BY EVALUAT]ON DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7"rH 7TH TO 8TH

1981

1982 1.10~ 1.027 1.004 1.001 1.000 1.004 1.004

198~ 1.120 1.043 1.014 1.00~ 1.002 1.002 0.998

1984 1.109 1.055 1.020 1.012 1.004 1.010 1.000

1985 1.132 1.065 1.029 1.007 1.007 1.002 1.002

198& 1.137 1.071 1.040 1.018 1.009 1.002 1.002

1987 1.159 1.08.] 1.037 1.022 1.009 1.007 1.003

1988 1.143 1,076 1.043 1.017 1,019 1.016 1.009

1989 1.148 1.083 1.037 1.026 1.008 1.003 1.014

POINTS 8 8 8 8 8 8 8

AVERAGE 1.132 1.063 1.028 1.014 1.007 1.006 1.004

SAMPLE VARIANCE 0.000333 0.000400 0.000195 0.000074 0.0000]4 0.000025 0.000027

SAMPLE COEFF OF VARIANCE 0.016 0.019 0.014 0.008 0.006 0.005 0.005

05:42 Pfl     04/01191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHC3,/1NG VARIANCE

STATE: NIC~IGAN

LOSS TYPE: INDEMNITY

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 57~ 5Tff TO 6TH 6TN TO TJ’H 7TH TO 8TH

1981 1.142 1.0~ 1.027 1.00~ 1.002 1.010 1.0~

1982 0.967 0.993 1.008 0.979 0.996 1.007 1.007

1983 1.066 0.991 1.000 0.981 1.009 0.998 1.010

198~ 1.038 1.006 1.009 0.979 0.999 1.008 1.002

1985 1.099 1.028 1.017 0.974 1.006 1.007 0.996

1986 1.120 1.0~ 1.02‘; 0.98~ 0.993 0.997 0.985

1987 1.059 1.0‘;0 1.010 1.020 1.003 1.00~ 1.000

19~ 1.057 1.02‘; 1.0~0 1.022 1.037 1.017 1.012

1989 1.0~9 1.038 1.019 1.03~ 1.017 1.001 1.016

POINTS 9 9 9 9 9 9 9

AVERAGE 1.066 1.023 1.017 0.997 1.007 1.005 1.00‘;

SAMPLE VARIANCE 0.002598 0.00045‘; 0.0001‘;6 0.000522 0.000178 0.000039 0.000087

SAMPLE COEFF OF VARIANCE 0.0~8 0.021 0.012 0.023 0.013 O.OG6 0.009

REGION: NORTHERN

LOSS TYPE: INDEMNITY

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO ‘;TH 4TH TO 5TH 5Tfl TO 6TN 6TN TO 7TH 7TN TO 8TN

1981

1982 0.985 0.983 0.992 0.983 0.999 1.003 1.003

1983 1.006 0.994 0.999 0.982 0.997 0.999 0.997

1984 1.010 1.012 1.011 0.99Z~ 1.002 1.008 0.999

1985 1. 039 1 . 025 1.021 0. 983 1 . 003 1 . 000 1 ¯ 000

1986 1.045 1.038 1.0~ 0.993 1.005 0.998 0.993

1987 1.0‘;0 1.0~6 1.02,; 1.012 1.007 1.006 1.00~

1988 1.02‘; 1 ¯ 038 1. 030 1. 008 1. 026 1. 014 1. 009

1989 1.039 1.050 1.020 1.012 1.00~ 0.995 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.02‘; 1.023 1.016 0.996 1.005 1.003 1.002

SAMPLE VARIANCE 0.000~55 0.000610 0.000216 0.000172 0.000080 0.000038 0.0000~2

SAMPLE COEFF OF VARIANCE 0.021 0.02‘; 0.014 0.013 0,009 0.006 0.006

05:‘;~ PM     04/01/91
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHOUING VARJANCE

STATE: MICHIGAN

LOSS TYPE: MEDICAL

PA]D- DEVELOPHENT DIkGONkLS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO ~TN 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.261 1.106 1.068 1.040 1.024 1.033 1.019

1982 1.256 1.107 1.054 1.037 1.024 1.023 1.018

198] 1.249 1.096 1.058 1.050 1.026 1.022 1.016

19B~ 1.256 1.108 1.057 1.035 1.027 1.022 1.018

1985 1.255 1.105 1.~9 1.031 1.021 1.016 1.017

1986 1.271 1.093 1.0~3 1.033 1.018 1.017 1.014

1987 1.28I 1.090 1.0~1 1.03~ 1.020 1.014 1.012

19B8 1.288 1.086 1.0~9 1.025 1.021 1.018 1.011

1989 1.28~ 1.10~ 1.0~5 1.030 1.019 1.017 1.018

POINTS 9 9 9 9 9 9 9
AVERAGE 1.267 1.099 1.052 1.035 1.022 1.020 1.016

SAMPLE VARIANCE 0.000219 0.000069 0.000074 0.000050 0.000010 0.000032 0.000008

SAMPLE COEFF OF VARIANCE 0.012 0.008 0.008 0.007 0.003 0.006 0.003

REGION: NORTHERN

LOSS TYPE: HEDICAL

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4Tfl 4TH TO 5TN 5TH TO 6TN 6TH TO 7TH TrH TO 8TH

1981

1982 1.224 1.079 1.041 1.027 1.018 1.017 1.017

1983 1.217 1.076 1.0~1 1.028 1.020 1.016 1.015

1984 1.226 1.078 1.0~5 1.026 1.020 1.016 1,014

1985 1.235 1.080 1.0~2 1.025 1.018 1.016 1.013

1986 1.250 1.080 1.039 1.026 1.017 1.016 1.013

1987 1.269 1.086 1.0~4 1.025 1.020 1.016 1.013

1988 1.285 1.093 4.~9 1.030 1.021 1.016 1.012

1989 1.295 1.096 1.0Z,7 1.030 1.019 1.018 1.015

POINTS 8 8 8 8 8 8 8

AVERAGE 1.250 1.08~ 1.0~3 1.027 1.019 1.016 1,014

SAMPLE VARIANCE 0.000882 0.000055 0.000011 0.00000~ 0.000002 0.000001 0.000003

SAHPLE CO£FF OF VARIANCE 0.024 0.007 0.003 0.002 0.001 0.001 0.002

05:~6 P~ 0~/01/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHO~ING VARIANCE

STATE: MICHIGAN

LOSS TYPE: MEDICAL

PAID ÷ O/S " DEVELOPIdENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 6TN 6TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.061 1.018 1.010 1.000 0.994 1.013 1.007

1982 1.OLd, 1.010 1.011 0.999 1.00~ 1.009 1.015

1983 1.056 0.992 1.002 0.999 1.011 1.00~ t.023

198~ 1.083 1.028 1.007 1.003 0.999 1.017 1.008

1985 1.051 1.001 1.003 0.996 0.994 1.00~ 0.992

1986 1.07’2 1.011 1.00~ 0.996 0.991 1.010 0.998

1987 1.083 1.017 1.002 1.010 0.994 0.997 1.000

1988 1.086 1.009 1.013 1.006 0.995 1.003 1.000

1989 1.029 1.025 0.994 0.991 1.006 0.983 1.013

POINTS 9 9 9 9 9 9 9
AVERAGE 1.063 1.012 1.005 1.000 0.999 1.00~ 1.006

SAHPLE VARIANCE 0.000390 0.000128 O.O000]J~ 0.000032 0.0000~7 0.000100 0.000094
SAMPLE COEFF OF VARIANCE 0.019 0.011 0.006 0.006 0.007 0.010 0.010

REGION: NORTHERN

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2NO    2NO TO 3RD    3RD TO 4TN    4TN TO 5TN    5TN TO 6TH    6TH TO 7TH    71"H TO 8TH

1981

1982 1.039 1.009 0.997 1.00~ 1.003 1 °008 1.012

1983 1.036 0.999 0.996 0.997 1.002 1.009 1.010

1984 1 . 055 1.011 1.008 1 . 006 1 . O00 1 . 006 1.010
1985 1.0~4 1 . 010 1 . 007 0.998 1 . O01 1 . 007 1.003
1986 1.057 1.009 1.002 1.003 1.003 1.007 1.006
1987 1.075 1.020 1.008 1.005 1.002 1.003 1.006
1988 1.066 1.009 1.009 0.996 1.00~ 1.001 1.003
1989 1.0~8 1.00~ 0.997 0.996 1.000 0.99~ 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 1.052 1.009 1.003 1.001 1.002 1.005 1.007

SAMPLE VARIANCE 0.000168 0.0000]6 0.000032 0.000018 0.000002 0.000013 0.000011

SAMPLE COEFF OF VARIANCE 0.012 0.006 0.006 O.OOZ, 0.001 0.004 0.003

05:48 PN 04101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PRENIUN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPNENT BY DIAGONAL, SHOI~ING VARIANCE

STATE: #]CHIGAN

LOSS TYPE: HEDICAL

EVAL DATE

]NCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH /’TH TO 5TN 5TH TO 6TH 6TH TO TTH 7TH TO 8TH

1981 1.012 0.995 1.011 0.996 ’ 0.995 1.013 1.007

19~2 0.9/’9 0.975 1.000 0.9~7 1.001 1.007 1.013

1983 0.97/, 0.962 0.992 0.983 1.006 1.001 1.022

198~ 0.989 0.990 0.997 0.986 0.996 1.015 1.008

1985 0.968 0.971 0.993 0.975 0.988 1.001 0.990

1986 0.99S 0.989 0.990 0.980 0.990 1.007 0.994

1987 1.008 0.994 0.991 1.010 0.991 0.994 0.999

1988 0.972 0.977 1.000 0.997 1.00~ 1.001 1.000

1989 0.9~ O. 988 0.978 O. 981 1.00~ 0.975 1. 008

POINTS 9 9 9 9 9 9 9

AVERAGE 0.978 0.982 0.995 0.988 0.997 1.002 1.005

SAMPLE VARXANCE 0.000674 0.000132 0.000082 0.000118 0.0000~6 0.000142 0.00009~

~A~PLE COEFF OF VARIANCE 0.027 0.012 0.009 0.011 0.007 0.012 0.010

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATEREGION: NORTHERN

LOSS TYPE: MEDICAL

EVAL DATE 1ST TO ZND 2ND TO 3RD 3RD TO 4TH /’TN TO 5TH 5TH TO 6TH 6TH TO 7TN 7TH TO 8TH

1981

1982 0.966 0.98.3 0.990 0.991 1.001 1.007 1.009

1983 0.971 0.968 0.985 0.979 0.997 1.006 1.010

198L~ 0.988 0.981 1.000 0.991 0.997 1.00~ 1.010

1985 0.983 0.985 0.999 0.97’8 0.996 1.00~ 1.000

1986 0.999 0.991 0.999 0.986 1.002 1.00~ 1.002

1987 0.999 0.998 1.000 0.999 0.999 1.001 1.005

1988 0.996 0.989 1.005 0.991 1.013 1.000 1.003

1989 0.989 0.990 0.993 0.987 0.997 0.996 1.007

POINTS 8 8 8 8 8 8 8

AVERAGE 0.986 0.986 0.996 0.988 1.000 1.003 1.006

SN4PLE VARIANCE 0.000155 0.000079 0.0000~2 0.0000/.8 0.000031 0.000017 0.000015

S/~IPLE COEFF OF VARIANCE 0.013 0.009 0.007 0.007 0.006 0.00~ 0.00~

05:50 PH     0/,101/91





1978 PAID
19~ PAID ÷ O/S 21~,8132,499
19~ IKIJ~3) 29J,916,42~
1978 PAID (1) 2.93g
lf’#’8 PAID ÷ O/S (1) 1.0~
~ IN~£1) (1) 3.30~
1Fr8 PAI~ (2)
1~8 PAll) ÷ O/S (2)
lf~ IN.mS) (2)

5TH TOSTH

~0,~9,155

0.71~
1.5~
2.2~
2.15"/,
0.4~.
1.01g

6T~ TO 81~

~89,~61,72Z
0.68~

1.~
1.18~
0.~

7T~ TOSTH

2W,494,22~
0.14g
O.14g
1.3;~
0~34X
0.35X
0.3~

~ 8TH

Z18,7~8,852
286,679,145
2~,5~,014

0.14g
0.1~
1.38g

N-&
N-3
N-2
N-1

(1) ~ D~IAI’ION F104 LAST R~XJECTICN (OR IE;~RT), RATICB) ~ ~.
(2) ~ ~ ~TI~ ~ ~l~ ~IW W ~T.
~I~ GI~ TO ~GI~ ~I~ IS 0.~.
~S ~ ~ ~A~ ~ ~ ~ DI~.

0.0000
0.0000
0.5000
O.50(X)

AVE~J~

1.07"/.
0.81X *
2.1(~
O.%’X
0.47"/. *
0.81g

1.t~g
1.31g *
1.61g
1.2~
0.57g *
1.18g

1.61X
1.f’/~
1.~
1.15~ *
1.87g

3.~
2.9~ *
3.24~
1.~
1.18g *
1.5~

5.17~ *
6.18X
8.491
2.45~
1.53~ *
2.80~

6.~K~
7.83~
2.291
2.02~ *
3.3~

5.31X *
10.~
10.~
2.~ *
4.~
4.~

AVG

08:24
Q3/1~/91



1978 PAID
1978 PAID + O/S
1998 INO.RB3)
1978 PAID (1)
197~ PAID + O/S (1)
19/8 INO.J~D (1)
1978 PAID (2)
1978 PAID ÷ O/S (2)
1978 ll~l~l~ (2)

I~,TI(I4AL COL~CIL CN C124~TICN II4S, I~M:~
MICHIGN4            IMM~ITY         CI~ISO4 OF 1:~3JECTIOdS RESTATI~ TO IM].~ ~

295,8;Q,517 289,382,577 286,~58,474
291,809,202 292,884,512 290,3W,517
293,916,42~ 290,951,~6 289,3&1,7~

2.8(~ 0.59~ 0.2~
1.7"~ 2.’1/~ 1.~
3.30~ 2.26~ 1

2.20� 0.8~
0.3"~ 0.8~
1.01I 0.55~

*==LO~
~ "rD ~ R£STAI"~:) ~ AV~,N;E A~

21Y;), 192,1/,2 2l~7,679, 79~
2~,3/~., 1~ 255, 747,(:~2
288,49%225 28~,5:~,014

0.5:~. 1.0t~ *
0.~. 1.51I
1-WY. 2.16~
0.79~ 0.52~ 1.0~
0.33~ 0.9C¢ 0.62~ *
0.31~ 1.38~ 0.811

1979 PAID
1979 PAID ÷ O~
1979 INCXlall3)
19/9 PA[D (1)
1979 PAID ÷ O/S (1)
19/9 INCl.el~) (1)
19/9 PAID (2)
19"/9 PAID + O~ (2)
~ II~:U~5) (2)

319,~(~,,6~2 314,131,529 316,745,420 3~,0(,3,473 312,924,712
320,03~,818 318,800,678 317,7~,~1 312,363,300 312,292,1LR
317,836,337 317,357,031 317,1q3,312 311,216,8~3 314,323,2~

2.031 0.3~ 1.22~ 0.3~
2./~ 2.08~ 1.7~ 0.02~
1.1~ 0.9"~ 0.91I 0.99I
3.~ 1.6’1X 0.83X O.WX 0.3~
1.0~ 0.3~ 0.33X 1.6~ 0.02~
2.81I 0.15~ O.W~ 1.88~ 1.00~

1.~
1.~

1.41I
0.~
1.1~

1~0 PAID ÷ o/s 277,176,~ 2w,179~586 2B7,934,~;)3 284,416,&41 2"~,g06,716 2"78,535,~37 284,14%562
1~o IM3.B~ 301r.~5,4g~ 286,0W’,W5 2~’,372,286 284,472,351 277,853,958 278,9"/0,714 284,427,952
1~0 PAID (1) 7.2~ 2.5~ O.(~l 1.7~ 0.7~1; 0.~
1980 PAID + O/S (1) 4.5~ 1.~ 1.3~ 0.1~ 1.8~ 1.9"~
1980 I~ (1) 5.9~ 0.58~ 1.0~ 0.02~ 2.31I 1.92~
1;80 PAID (2) 4.3"~ 1.89~ 1.15~ 0.99~ 0.9qi 0.~’~
1980 PAID + O/S (2) 3.0~ 0.08~ 1.2~ 1.9~ 0.13~ 2.01~
1~0 lll3J~3) (2) 5.0~ 0.~51 1.01I 2.33~ 0.~0~ 1.9~

2.19’~
1.88~
1.97~
1.611
1.~
1.87~

3.31~
3.05~
3.2;7.
1.g5~
1.27~
1.59~

1962 PAil) + O/S 3!3,457,612 W,2,~,1130 3l&,~,(~,1:32 214,273,151 ~9,~,7~ ~,1~,~ ~,~,~
1~ I~ ~,~,~ ~,018.~ ~,~,~ ~,~,~7 ~,~,~1 ~,~1,~ ~,010,~
1~ ~O (1) 6.~ 9.~ 5.~ 4.~ 3.~ 2.~
1~ PAID + ~ (1) 8.~ 8.~X 7.~ 7.~ 5.~ 0.~
1~ I~ (1) ~.~ 11.~ 9.21~ 9.~ 5.~ 0,1~
1~ PAID (2) 3.~ 5.~ 0.6~ 0.~ 1~ 2.~
1~ ~;~ + ~ (2) 0.1~ 0.61X 0.~ 2~ 5.~ 0.~
1~ I~ (2) 2.~ 3.~ O~ 6.~ 6~ 0.1~

5.3~.
6.~:~l
8.4~
2.:~
1.511

PAID 280,756,241 295,(~/’,017 2B8,372,196 287,439,621 299,318,736 306,551,501
PAID ÷ 0/3 272,1~8,136 277,033,741 276,(~6,146 281,068,m; 295,317,(~ 300,122,8A3

PAID (1) 8.411 4.20~ 5.93X 6.Z~ 2.36~
PAID ÷ ~ (I) 9.3(]~ 7.(~ 7.82~Q 6~ 1.27"~
IR (I) 14.~ 9.4~ 7.~ 6.~ 0.~
PAID (Z) 4.611 1.8"I*/, O~ 4.131      2o~
PAID ÷ ~ (2) 1.~ 0.141 1.(~ 5.~
l*4[x]a~l~) (2) 6.4~7,Q I.~ 1.~gY. 6.72~Q      0.35Y.

5.43X
6.49~
7.1~
2.(~
2.~.
3.341

5.5"~
10.47Y.
10.1~
2.51I
4.41I
4.~

N’3
N’2
N’I

O.(X~O
O.(X~O
0.5~00
0.5000



~L’TU~L 8TH A~A3~GE

95,016,389
ln~,935,1~9
1Q3,192,710

AV~

0.51~
1.9"~
2.(~

0.30~ 0.38~
0.16~. 1.0~
0.5~ 0.89%

19/9 PAID 105,(~08,~83 105,198,38~ 1C);,~3,071 1(13,(~9,~,/.~6 103,222,757 102,906,593
19~ PAID + 0/$ 115,313,377’ 115,~3,559 115,889,~ 112,871,457 112o251,530 112,809,12/,
~ INOJ~RB) 118,519,T~ 116,970,397 116,974,6~g) 11~,~5,520 112,TZ7,~2 113,479,531
1W9 PAID (1) 2.6~ 2.~ 1.49~ 0.70I 0.31% 1.47% *
1979 PAID ÷ 0/S (1) 2.2~ 2.5~ 2.73~ 0.06~ 0.4~ 1.6~
19/9 I~ (1) 4.z~ 3.(Z~ 3.(~ 0.1~ 0.(~ 2.28~
1979 PAI0 (2) 0.3~ 0.?~ 0.78~ 0.39~ 0.3~ 0.5~ *
1979 PAID ÷ O/S (2) 0.3~ 0.20~ 2.(~ 0.55% 0.5~ 0.~
19"/9 Ita3JZgf33 (2) 1.31% 0.0(~ 2.85~ 0.80~ 0.6~ 1.13~

1980 PAID 106,577,582 10~,957,510 1(6,(T~8,4~0 103,3gS,0Z0 1G2,333,482 101,830,492 101,579,6~5
1980 PAID 4. O/S 116,5~2,~9 114,912,~t& 114,f’/’4,813 111,791,572 110,1~,7% 10~,4~1,38~ 109,~5,175
~ INOJ~f~ 120,121,~57 11~,~9,7~ 116,193,~3 112,W~0,20~ 110,7~’,6z,8 110,181,7~ 110,528,070
1980 PAID (1) 4.~ 3.33~ 3.42~ 1.7~ 0.TZ~ 0.~"~ 2.41% *
1980 PAID + O/S (1) 6.3~ 4.’N~ 4.85~ 1.87~ 0.45~ 0.15~ 3.0"~
1980 llazla~ (1) 8.(~ 5.18~ 5.13~ 1.55~ 0.23~ 0.31% 3.51%
1980 PAID (2) 1.5~ 0.1(~ 1.59~ 1.0~ 0.4~ 0.~’~ 0.83~ *
1980 PAID ÷ O/S C2) 1.~4~ 0.aS~ 2.~’% 1.3;~ 0.60~ 0.15~ 1.0e~
1980 INC:L~f3) (2) 3.2~ 0.O5~ 3.~ 1.29~ 0.55~ 0.31% 1.47~

1981 PAID 1�]g,92~,760 101,1Q3,819 101,8~,6,370 9;),619,115 ~,7~3,5;33 98,45%801 98,5~8,Q33 99,166,~01
1981 PAID ÷ O/S 112,1~,7’31 111,88~,1S7 114,678,412 111,630,167 109,864,829 110,~89,236 110,14~,530 111,(~’/,:~:~8
1981 ll~Jl~ 117,0&8,8~1 113,2~i,(~9 115,~4,457 111,986,0~1 110,368,857 110,706,4~9 111,095,227 112,0"/3,710
1;81 PAID (13 3.79’4 1.95X 2.7~ 0.4~ 0.Z~ 0.7~ 0.6~ 1.53~
1981 PAID + 0/S (1 0.45~ 0.Z~ 2.73~ 0.01~ 1.5~ 1.3~ 1.33~ 1.10~
1981 II~I~SD (1) 4.zA,~ 1.0~ 3.0~ 0.08X 1.5~ 1.2~ 0.8"~ 1.75~
1981 PAll) (2) 1.T/~ 0.73~ 2.19~ 0.8~ 0.30~ 0.1(~ 0.~ 0.9~ *
1981 PAID + 0/3 (2) 0.22X 2.5~
1981 INCIJa~ (2) 3.~% 1.91% 3.00~ 1.4~ 0.31% 0.~’% 0.88Z 1.59~

1962 PAID ÷ 0/3 114,2Q0,~’7 118,617,175 114,671,7~8 112,T57,9~ 114,383,~7 114,385,802 113,172,111
lg82 JNCl, RR~) 114,58;),778 118,Z,~,~ 114,50~,042 112,001,811 11~,0L~1,0~7 117,6C2,727 115,~67,.~8
lg82 PAID (1) 2.T/~ 3.2~. 1.~ 0.29% 0.49% 0.3~
1982 PAID ÷ o/sO) 0.91% 4.81% 1.33% 0.38% 1.o"r/, 1.o"~
1982 III::I/~D (1) 0.76% 2.56~ 0.~Y, 3.0~ 0.48% 1.85~
1~2 PAID (2) 0.47~ 1.55~ 1.92~ 0.2QZ 0.1~
1982 PAID + O/S (2) 3.87~ 3..3~ 1.~% 1.Z,~ O.OOZ 1.0~
1982 INZ:I.lZ~ (2) 3.3~ 3.31% 2.1~ 3.~ 1~ 1.~

1.(~3~
1.58~
0.77Y. *
1JK~
2.60Y.

(1) N~S~LU~ I~’VlATIO4 ~ LAST R~dECTICN
(2) ~ ~ R£LATI~q~ 19 I~ICR PROJECTION CR Rf3~RT.
t~IGI4~ GI~ TO I~GICNN. E~q~RIENCE IS 0.0000.
I.OS~S HA~E BEEN RESTATB3 113 T~ LATI~’r DIAG]4AL.

2.3~
1.7~
1.5~ *
1.17~ *
1.55~
1.59~

0.9~
0.8~ *
2.36~
0.$3~ *
1.63~
2.12~

N-4 0.0000
N-3 0.0000
N-2 0.5G30 (~3:30 ~
N-1 0.5000 03/14/91



1~8 PAID
lf’/3 PAID + O/S 105,82~,515 10~,~17,71)0 105,1Z~,5~1 103,80~,582 103,412,115
IF?~ INOJR~ I06,9~5,981 I06,?~?,076 106,149,780 103,750,(;52 1~,1~2,710
1~’8 PAID (1) 2.67’I 3.22~ 3.00~ 1...~ 2.55~
l~/B PAID + O/S (1) 2.3~ 3.~ 2.62~ 0.~:~ 2.18~ *
lf’/3 IIKLRRB) (1) 3.~ 3.~ 2.87I 0.5~ 2.(~
lf~8 PAIO (2) 0.5~ 0.2~ 1.01~ 1.~2X
lf’/B PAID + O/S (2) 1.0~ 0,74,~ 2.18:~
lf’t8 IN~Z~RE9 (2) 0.171 0,~ 2.~ 0.5~ 0.8~ *

3.35X
1.~
2.28X
1.0~
0.8~
1.13~

3.0~
3.51~
1.22~
1.20~
1.471

1981 PAID 115,678,275 11~,~£d.,081 11~,072,455 110,T/9,~5 108,287,21~ 107~7"J8,088 107,9�5.~18
1981 PAID + O/3 112,997,~91 112,6~,0~8 115,495,595 112,~9,69~ 110,373,926 110,553,777 110,910,100 112,2~,~
1~81 lI(lJ~ 117,0~,8g’1 113,285,(~ 115,45~,~57 111,986,0~1 110,~58,857 110o706,449 111,0~5,227 112,073,710
1~81 PAID (1) 5.21~ 3.3"~ 3.75~ O.~SX 1.51X 2.01~ 1.82~
1981 PAID + O/S (1) 0.~3~ 0.30~ 2.~’~ 0.1(~ 1.71~ 1.55~ 1,Z~
1981 IK].I~ (1) 4.~ 1.08X 3.02~ 0.08X 1.5~ 1.22X 0o871
1981 PAID (2) 1.75~ 0.3"/~ 3.~,~ 1.8~ 0.51~ 0.19~ 1.8~
1961 PAID + O/S (2) 0.~ 2.55~ 2.~71 1.81~ 0.16I
1981 IMOJ~8) (2) 3.22X 1.91~ 3.0~ 1.~ 0.31X O.]SX 0.8BX

2.58X
1.2~
1.75~
1.~
1.3~
1.5~

2.471
1.(:b’~
1.58~
1.31X
2.0~
2.60X

1.t~
1.01~
2.~5~
1.~
1.7(~
2.12~

N-4

N-2
W-1

0.0000
0.0000
0.5000
0.5030 03/14/~1
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: NEBRASKA

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity:

Indemnity:

Indemnity:

Indemnity:

OMedical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity:

Indemnity:

Medical:

Medical:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of’Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type



NATIONAL    COUNCIL    ON    COMPENSATION    %NSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

e DEVELOPMENT BY DIAGONAL. SHO~ING VARIANCE

STATE: NEBRASKA PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981

1982

1983

1984

1985

1986

1987

1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARIANCE

REGION: UESTERN

1ST TO    2ND 2ND    TO 3RD 3RD    TO    4T# &TH    TO    5TH

1.058 1.002 1.001 0.999

1.060 1.015 1.009 1.002

1.029 0.995 0.999 1.002

1.045 1.008 1.018 0.998

1.043 0.995 1.002 0.998

1.034 0.996 1.000 1.000

1.031 1.002 0.984 1.003

1.042 1.002 1.000 1.002

1.066 0.999 1.005 1.004

9 9 9 9

1.045 1.002 1.002 1.001
0.000178 0.000043 0.000082 0.000005

0.013 0.007 0.009 0.002

PREMIUM - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO 4TH 4TN    TO    5TH

1981

1982

1983

1984

1985

1986

1987

1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

e SAMPLE    COEFF    OF    VARIANCE

’.043
.033

.043

.048

.051

.043

.042

.028

8

1.041
0.000056

0.007

1.008

1.003

1.007

1.003

1.003

1.006

1.006

1.000

8

1.005
0.000007

0.003

1.003

0.999

1.002

1.002

1.000

1.002

0.999

1.000

8
1.001

0.000002

0.002

1.002

1.001

0.999

0.999

1.001

1.004

0.999

0.999

8

1.001
0.000003

0.002

01:21 PM 03128191
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NATIONAL COUNCIL ON CO4PENSATION INSURANCE

PREMIUI’I AND LOSS DEVELOPHENT ANALYSIS

~!LOI~4ENT BY DIAGONAL. SHO~XNG VARXANCE

STATE: NEBRASKA

LOSS TYPE: INDEHNITY

EVAL DATE

PAID " DEVELOPI4ENT DIAGONALS BY EVALUATION DATE

1ST TO 2NO 2ND TO 3RD ~6RD TO &TH &TH TO 5TH 5TH TO6TH 6TH TO 7TH 71"H TO 8TH

1981 1 .&62 1.233 1.096 1.032 1.031 1.031 1.03~

1982 1.698 1 . 183 1.087 1.063 1.037 1.0~9 1.033

1983 1.521 1.201 1.095 1.05~ 1.0~6 1.031 1.029

198~ 1.5/.5 1.205 1.109 1.069 1.036 1.029 1.019

1985 1.5/.1 1.228 1.090 1.0~9 1.038 1.030 1.033

1986 1.602 1.20~ 1.086 1.0~7 1.0&O 1.031 1.02/*

1987 1.617 1.257 1.120 1.059 1.0~5 1.009 1.016

1988 1.6~9 1.2/,7 1.139 1.081 1.03~ 1.030 1.017

1989 1.688 1.256 1.107 1.068 1.050 1.017 1.019

POINTS 9 9 9 9 9 9 9

AVERAGE 1.569 1.224 1.103 1.0S8 1.0~0 1.029 1.025

LE VARIANCE 0.(X)5513 0.000716 0.000308 0.080209 0.000038 0.000120 0.000060

LE COEFF OF VARIANCE 0.0~7 0.022 0.016 0.016 0.006 0.011 0.008

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATEREGION: VESTERN

LOSS TYPE: INDEHNITY

EVAL DATE 1ST TO 2ND 2HD TO 3RD 3PJ) TO 6TH 6TN TO 5TH 5TH TO 6TN 6TH TO ?TH 7TH TO 8TH

1981

1982 1.527 1.205 1.099 1.058 1.0~2 1.033 1.023

1983 1.57/* 1.212 1.100 1.060 1.0&l 1.028 1.025

198~ 1.623 1.220 1.110 1.066 1.0~1 1.033 1.022

1985 1.68~ 1.257 1.109 1.068 1 .l~3 1.03~ 1.027

1986 1 . 675 1 . 273 1.126 1. 065 1 . 0~3 1 ¯ 039 1 ¯ 02/*

1987 1.687 1.272 1.126 1.072 1.(~5 1.031 1.021

1988 1 . 700 1 . 265 1 . 12/* 1 ¯ 073 1 . 0~9 1 . 031 1 ¯ 026

1989 1.697 1.269 1.117 1.065 1.038 1.030 1.019

POINTS 8 8 8 8 8 8 8

AVERAGE 1.6~6 1.267 1.1t4 1.066 1.0~3 1.032 1.023

SAHPLE VARIANCE 0.00~19/* 0.0008~7 0.000123 0.000027 0.000010 0.000011 0.000007

LE COEFF OF VARIANCE 0.039 0.023 0.010 0.005 0.003 0.003 0.003

10:/.3 AH     03/28/91





NATIONAL COUNCIL ON COIqPENSATiON INSLJRANCE

PREHIU!4 AND LOSS DEVELOPflENT ANALYSIS

BY DIAGONAL, SHOk/ING VARIANCE

STATE: NEBRASKA

LOSS TYPE: |NOENNITY

PAID + O/S - DEVELC)PIqENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2W) 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TN 6TN TO TrH TrH TO 8TH

1981 1.074 1.0~8 1.018 0.985 1.001 0.~89 1.00~

1982 1.011 1.037 0.993 1.018 1.000 1.000 1.010

1983 1.036 1.014 0.982 1.002 1.023 1.000 0.997

198/* 0.986 1.003 0.996 1.001 1.033 1.022 0.985

1985 1.047 1.078 0.990 0.979 1.050 0.98/, 0.982

198~ 1.0~0 1.03~ 1.015 1.0�)~ 1.019 0.969 1.007

1987 1.059 1.067 1.057 0.994 0.988 0.987 1.035

1988 1.10/* 1.028 1.036 1.052 1.009 1.013 1.001

1989 1.166 1.051 0.990 1.022 1.000 0.995 1.011

POINTS 9 9 9 9 9 9 9

AVERAGE 1.064 1.040 1.009 1.051 1.008 0.995 1.004

SAHPLE VARIANCE 0.0028~5 0.000571 0.000628 0.000193 0.000202 0.000250 0.0002/.5

e L[ COEFF OF VARIANCE 0.050 0.023 0.025 0.014 0.014 0.016 0.016

REGION: ~I~STERN

LOSS TYPE: INDEMNITY

PAID ÷ O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2MD TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.066 1.008 0.994 1.005 1.003 0.999 1.006

1983 1.085 1.026 1.013 1.003 1.009 1.005 0.998

1984 1.100 1.025 1.020 1.009 1.005 1.007 1.004

1985 1 . 1/,9 1.068 1.026 1.015 1.012 1.003 1.007

1~ 1.1/.1 1.074 1.039 1.013 1.011 1.007 1.005

1987 1.133 1.055 1.03~ 1.013 1.008 1.011 1.003

1988 1.127 1.06~ 1.031 1.009 1.008 0.999 0.998

1989 1.13~ 1.055 1.019 1.015 1.006 1.000 1.003

POINTS 8 8 8 8 8 8 8

AVERAGE 1.117 1.047 1.022 1.010 1.008 1.00~ 1.003

SAMPLE VARIANCE 0.000890 0.000576 0.000209 0.050021 0.000009 0.000019 0.000011

SAMPLE COEFF OF VARIANCE 0.027 0.023 0.014 0.004 0.003 0.004 0.003

11:22 AM     03/28191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

BY DIAGONAL,, SHO~/ING VARIANCE

STATE: NEBRASIQk

LOSS TYPE: INOEMNITY

EVAL DATE

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2k’D 2ND TO 3RD 3RD TO 4TH 4T# TO 5TH 5TH TO6TH 6TH TOT TH 7TH TO 8TN

1981 1.008 1.021 1.018 0.977 1.000 0.987 1.010

1982 0.953 1.002 0.985 0.996 0.996 1.000 1.010

1983 0.959 0.972 0.966 0.981 1.017 0.995 0.995

198~ 0.925 0.976 0.995 0.989 1.032 1.021 0.985

1985 0.976 1.045 0.988 0.964 0.998 0.982 0.979

1986 1.003 0.996 1.003 0.982 1.010 0.965 1.002
1987 0.976 1.037 1.043 0.984 0.991 0.984 1.033

1988 1.000 0.997 1.027 1.003 1.025 1.009 1.002

1989 1.064 t.016 0.976 1.009 0.995 0.986 1.011

POINTS

AVERAGE

S~LE VARIANCE

e E I23EFF OF VARIANCE

REGION: MESTERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9

0.982 1.007 1.000 0.987 1.007 0.992 1.003

0.001250 0.000632 0.000630 0.000190 0.000216 0.000270 0.000256

0.036 0.025 0.025 0.014 0.015 0.017 0.016

INCURRED - DEVELOPMENT DIAGONALS RY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 6TN 6TH TO 5TN 5TN TO 6TN 6TH TO TrN TI’H TO 8TH

1981

1982 0.967 0.96~ 0.977 0.987 1.000 1.000 1.006

1983 0.997’ 0.904 0.996 0.982 1.002 1.001 0.996

198~ 1.017 0.991 1.011 0.904 1.001 1.005 1.003

1985 1.065 1.033 1.016 0.992 1.009 1.002 1.004

1986 1.052 1.036 1.023 0.987 1.004 1.001 0.988
1987 1.038 1.028 1.026 1.0~ 1.00~ 1.011 1.003
1988 1.028 1.029 1.018 0.999 1.016 0.996 0.999

1~ 1.024 1.020 1.000 1.000 0. ~;;~ 0.~93 1.003

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.010 1.008 0.993 1.IX)4 1.001 1.000

SN4PLE VARIANCE 0.000~7 0.000720 0.000270 0.000057 0.000026 0.000030 0.000036

SN~PLE CO~FF OF VARIANCE 0.030 0.027 0.016 0.008 0.005 0.005 0.006

11:38 AN 03128191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREM]OM AND LOSS DEVELOPMENT ANALYSIS

e LOPMENT BY DIAGONAL, SHC~ING VARIANCE

STATE: MEBRASICA

LOSS TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 6TH 4TH TO 5TH ST# TO 6TH 6TH TO TrH 7TH TO 8TH

1981 1.162 1.069 1.03~ 1.004 1.005 1.008 1.011
1982 1.165 1.057 1.024 1.019 1.005 1.005 1.011

1983 1.177 1.070 1.024 1.017 1.025 1.007 1.006

1984 1.165 1.054 1.035 1.003 1.011 1.019 1.039

1985 1.180 1.063 1.025 1.021 1.009 1.008 1.020
1986 1.246 1.062 1.025 1.022 1.014 1.006 1.010

1987 1.232 1.091 1.032 1.022 1.011 1.014 1.006
1988 1.240 1.075 1.044 1.014 1.009 1.047 1.008
1989 1.243 1.088 1.032 1.023 1.010 1.008 1.002

POINTS 9 9 9 9 9 9 9
AVERAGE 1.201 1.070 1.031 1.016 1.011 1.014 1.013

~LE VARIANCE 0.001425 0.000166 0.000046 0.000059 0.00003~ 0.000177 0.000123

E COEFF OF VARIANCE 0.031 0.012 0.007 0.008 0.006 0.013 0.011

REGION: MESTERN

LOSS TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD ~ TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TN Ti’H TO 8TH

1981

1982 1.215 1.073 1.042 1.026 1.020 1.017 1.015

1983 1.213 1.077 1.042 1.028 1.021 1.017 1.013

1984 1.233 1.078 1.047 1.029 1.019 1.017 1.016

1985 1.249 1.084 1.041 1.030 1.022 1.015 1.014
1986 1.260 1.086 1.041 1.026 1.022 1.019 1.015
1987 1.278 1.092 1.049 1.028 1.023 1.020 1.012

1988 1.303 1.101 1.052 1.030 1.022 1.021 1.016

1989 1.291 1.102 1.053 1.029 1.022 1.015 1.014

POINTS 8 8 8 8 8 8 8
AVERAGE 1.255 !.087 1.046 1.028 1.021 1.018 1.014

~JqPLE VARIANCE 0.0011~8 0.000119 0.000025 0.000002 0.000002 0.000005 0.000002

eiE COEFF OF VARIANCE 0.027 0.010 0.005 0.002 0.001 0.002 0.001

02:33 PH     03/28/91





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPHENT ANALYSIS

eV£LOPtIENT BY DIAGONAL, SHOk/ING VARIANCE

STATE: NEBRASKA

LOSS TYPE: MEDICAL

EVAL DATE

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO &TH /,TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.035 0.989 0.998 0.998 1.001 1.028 0.99/,

1982 1.004 1.005 0.993 1.005 1.013 0.~5 1.003

1983 1.030 1.059 0.995 1.00~ 1.02/, 0.995 1.01~,

198~ 1.037 0.990 1.021 0.9?2 1.011 1.049 0.988

1985 1.045 0.995 1.01~; 1.012 0.999 0.988 1.011

1986 1.0?8 0.980 1.005 1.03/, 1.011 0.998 0.995

1 987 1 . 033 1 . 052 1 ¯ 043 1 ¯ 000 O. 9?8 1 . 00~ 1 ¯ 005

1988 1.051 1.028 1.014 0.99~, 0.997 0.992 0.993

1989 1.057 1.020 0.993 1.020 0.995 1.010 0.995

POINTS 9 9 9 9 9 9 9

AVERAGE 1.041 1.013 1.008 1.005 1.003 1.000 1.000

~PLE VARIMICE 0.000418 0.000812 0.000274 0.000300 0.000177 0.0009?8 0.000079

PLE COEFF OF VARIANCE 0.020 0.020 0.016 0.017 0.013 0.031 0.009

REGION: Id£STERN

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981
1982 1.o30 1.012 1.002 1.012 1.009 1.014 1.017
1983 1.041 1.01~, 1.011 1.010 1.012 1.009 1.001

198/, 1.056 1.0o6 1.016 1.OOl 1.Oll 1.015 1.o08

1985 1.o58 1.o13 1.009 1.o12 1.oo2 1.o04 1.008
1986 1.o72 1.o26 1.o15 1.o12 1.o05 1.o12 1.012
1987 1.075 1.026 1.021 1.008 1.001 1.01/, 1.009
1988 1.061 1.021 1.010 1.001 1.000 1.003 1.006
1989 1.062 1.023 1.010 1.007 1.008 1.003 1.020

POINTS 8 8 8 8 8 8 8

AVERAGE 1.057 1.018 1.012 1.008 1.00~ 1.00~ 1.010

$ANPLE VARIANCE 0.000225 0.000055 0.000032 0.000022 0.000022 0.000027 0.000037

~PLE COEFF OF VARIANCE 0.014 O.OOT 0.006 0.005 0.005 0.005 0.006

02:16 PH     03/28191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUMAND LOSS DEVELOPMENT ANALYSZS

BY DIAGONAL,, SNO~ING VARIANCE

STATE: NEBRASKA

¯ LOSS TYPE: MEDICAL

EVAL DATE

|MCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO /*TN /*TH TO 5TN STH TO 6TH TO TTH 7TH TO 8TH

1981 1.006 0.97"3 1.000 0.995 1.001 1.027 0.995

1982 0.96~ 0.988 0.991 0.995 1.012 0.935 1.002

1983 0.989 1.031 0.986 0.9% 1.021 0.9% 1.014

1984 0.995 0.972 1.018 0.968 1.010 1.048 0.987

1985 1.002 0.980 1.012 1.002 0.993 0.987 1.009

1986 1.027 0.964 1.000 1.02/* 1.007 0.997 0.993

1987 0.977 1.03~ 1.035 0.995 0.975 1.00~ 1.003

1988 0.996 1.016 1.011 0.993 1.007 0.~93 0.~93

1989 1.003 1.005 0.991 " 1.013 0.991 1.005 0.9%

POINTS 9 9 9 9 9 9 9

AVERAGE 0.995 0.996 1.005 0.998 1.002 0.999 0.999

.LEVARXANCE 0.000322 0.000719 0.000245 0.000236 0.00018~ 0.00O947 0.000073

INCURRED " DEVELOPtlENT DIAGONALS BY EVALUATION DATEREGION: t~STERN

~.LOSS TYPE: MEDICAL

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TH /*TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 0.972 0.98~ 0.990 0.999 1.006 1.013 1.017

1983 0.985 0.986 0.997 0.9% 1.007 1.006 1.001

198~ 1.003 0.985 1.011 0.991 1.009 1.01/* 1.007

1985 1.007 0.994 1.000 0.996 0.998 1.002 1.006

1986 1.013 1.001 1.003 0.g96 1.001 1.008 1.006

198,7 1.013 1.008 1.01/, 1.001 0.999 1.010 1.006

1988 1.009 1.007 1.00S 0.996 1.00~ 1.002 1.009

1989 1.017 1.01/* 1.003 0.999 1.003 0.990 1.019

POINTS 8 8 8 8 8 8 8

AVERAGE 1.002 0.997 1.003 0.~6 1.003 1.007 1.009

SAMPLE VARIANCE 0.000247 0.000138 0.000058 0.000010 0.000015 0.000032 0.000037

eLE COEFF OF VARIANCE 0.016 0.012 0.008 0.003 0.00~ 0.00~ 0.006

02:05 PM     03128191





NATICI44L CCU4CIL ~ ~TICN INN.P.~�~
IdgJRASI~           IRX34(ITY         �134:~qlSCI4 GF PRCIJECTICNS

1978 PAID 19,9~,8~0 ~0,160,216 19,726,C~ 19,766,610 19,720,221
19~ PAID ÷ O/S Z3,2~1,45~ 23,533,196 Z3,995,111 Z3,177,.~5 Z3,7~2,520
1978 !~ Z3,528,1~ 23,515,~ ~4,061,107 23,~1,0~ 23,7’18,751
1978 PA~) (1) 1.11X 2.23~ 0.Q3~ 0.23X,
19’~ PAJD + O,/S (1) 2.1W. 0.88~
~ INOJaZED (1) 0.8~ 0.8~ 1.44% 1.9"~
~ PA;D (2) 1.11X 2.15~ 0.2~ 0.22~
1~8 PA~) + O/S (2) 1.2~ 1.~ 3.41~ 2.~
W?8 INOJ~D (2) 0.05~ 2.3~ 3.3~ 2.01%

1990 INOJa~            29,820,353 28, lm,957 2g,020,97’/’ 27,731,536
1980 PAID (1) 2.S~ 3.83~ 4.0"~ 2.~ 3.W.~ 0.1~
1;80 PAZD ÷ O/S (1) S.81~ 3.1~ 4.(~ 0.37X 1.(~ 2.Q3~
1;80 l~ (1) 7.8~ 1.(~ &.~ 0.~ 2.~ 1.~
~ ~O (2) 0.~ 0.~ 1.&~ 0.~ 2.~ 0.1~
~ ~D + ~ (2) 2.~ 1.~ &~ 1~1Z 3.~ 1.~
~ 1~ (2) 5.7~ 3~ ~.~ 2.~ 3.~ 1.~

~ PAID ~6,74,8,~3 Z’f,000,157 ~6,308,~5 ~,T/5,~67 27,300,611 27,752,725
1963 PAID + O/S 29,150,110 30,095,659 29,~51,909 32,196,701 ~2,TZ6,003 32,518,373
~ IJl3.RI~ 29,353,8W 30,821,381 2~,475,414 31,W0,752 33,607,7~ 32,8~8,585
lg83 PAID (1) 3.6~ 2.71% 5.2C~ 3.52~ 1.~3~
1963 PAID ÷ Q/S(1) 10.3(~ 7.45~ 8.81% 0.9~,, 0.6~
1~3 IHCII~IED (1) 10.(~ 6.17~ 10.27X 2.67~ 2.31~
1~3 PAZD (2) 0.9~ 2.5~ 1.T~ 1.~ 1.(~
lS~3 PAZD ÷ O/S (2) 3.2~ 1.4~ 8.5Z~ 1.(~ 0.~3~
1~3 I~i~R8) (2) 5.(X~ 4.3"~ 8.47~ 5.12~ 2.~

II(1J~ED 33,9~6,50~ 35,136,82/, 37,~,033
PAID (1) 9.98~ 8.03~ 4.?’1% 0.6~
PAID ÷ (VS(1) 16.~ 10.~ 3.3(~ 2.17~
INCI~ (1) 15.15% 12.18[ 5.�)6~ 0.7~
PAll) (2) 2.17% 3.61~ 4.22~ 0.6~.
PAID ÷ O/S (2) 7.7V~ 7.~3X 1.2~ 2.21%
I~�:LI~D (2) 3.51"~ 8.11% 4.53~ 0.7~

(1) ABSOLUTE OEVIATICN
(2) ABSOLUTE �]WI~ RELATI~q~ TO PRICR FROJE~ICN G( Rf~=CRT.
tJ=IGHT GI~ TO REGICNN. E)~3(IEN(~ IS 0.(X~0.
U21~ES HA’~E BEEN RF.STATB) TO T)E I.A’lrl~ DIA, O]4AL.

N’3
N’2
N’l

0.00~
0.~
0.5~0

*=L~
A~q3~,J~Q~ A~3

0.~ *
1 ,.61%
1.27~
0.92~ *
2.2~
1.9~

2.55~
2.(:~
0.~1% *
2.31%
3.122:

2.8~ *

3.(~
1.(~ *
2.~’~
3.5~

2.51%

1.15~ *
1.T~
2.51~

4.~1%
1.2~ *
2.~3~
3.~,~

S.~
6.41%
1.~ *
3.1~

8.29~
2.67~ *
4.67~
4.Z3%



NATIOI~d. COJ4CII ON ~TIO4 II4SUR/94~
M3]Rk,.,~,A           IMM3~ITY         CI3q:~ISON OF FI~JECTIO4S RESTAT~ TO !~ LEX,~

1STTOSTH ~)TOSTH ]RDTOSTH &THTO81"H 5THTOSTH 6THTOSTH 71’HTOSTH R~’TATI~)STH AVERAGE

lf’/8 PAID 2~,749,~
lf78 PAID ÷ �)/S 23,374,174 ~ 23,’/’~0,2~3 ~,186,(~4 Z3,318,0~3 23,7"/~,1~3
lf’~3 IHO.RR~) 23,52S, 1~ Z3,515,3~;) ~,051,107 Z3,2~1,0(:5 Z3,’r18,751
1~7/8 PA~D (1) 2.41"~ 1.51X 1.3~ 0.87~ 1..%,~
lf’/~ PAJD ÷ 0/~ (1) 1.~W. 0.27~ 1.73~. 1.f~. 1.~]~
lf’/~ INOJ~ (1) 0.8�~ 0.8~ 1./~,~ 1.f’/~ 1.Z/~ *
1~ PAID (2) 0.8~ 2.82~ 2.~. 0.8~. 1.7’1Z *
1978 PAiD ÷ O/S (2) 1.~,X 2.01X 3.59~ 1.~ 2.25~
19~ ZNClJ~B) (2) 0.(~ 2.32X 3.37X 2.01~ 1.9~

4.32~
2.83~
2.(~
1.63);

3.12X

3.15~
3.0~
1.51~
2.~
3.5~

2.?C~
2.~’X
1.17~
1.832;
2.51~

PAID 30,292,083 :30,g50,16~ ~,m9,::368 :31,2~$3,190 30,128,110 29,543,120
PAIl) + ~ ~’,598,765 26,]59,701 Z?,174,19~ 27,0~8,Z7’1 27,711,197 28,~50,596 27,581,112
]txua~
PAID (1) 3.9"~ 6.1~ 9.~ 7.25~ 3.36~
PAID ÷ O/S (1) 1.3"/~ 5.’/~ 2.88~ 3.1~ 0.~ 1.~
INCIJ~) (1) 5.~ 8.33~ 3.’r3~ 5.8~ 2.47~ 2.177.
PAID (2) 2.17~ $.~ ~ 3.~3:X; 1.9~ 1.33~
PAID * O/S (2)
II~ (2) 2.8~ 5.(:~ 2.Wa 3.~3~, 4.7~ 2.1~

5.3~
2.~
4.~
2.~
2.41X
3.~

lS~3 I~     29,353,Sgfl 30,821,381 29,475,41~ 31,970,~ 33,(~)7,728 3Z,8~8,585
1~E3 PAID (1) 0.1~ 3.1~ 0.12~ 1.~
1~83 PA~D ÷ O/S (1) 9.8~ 7.0~. 8.8;~, 1.17~     O.(x~
1983 11~1~5) (1) 10.6~ 6.17~ 10.2"~ 2.67~ 2.31~
1~83 PA]D (2) 3.02~
1~E3 PND ÷ O/S (2) 3.(~’~
1~3 II~ (2) 5.0�~ &.3~ 8.&~ 5.1~ 2.~

2.75~,
8.02~
8.29~
1.51:~
4.5~
4.23~

N"~
N-3
N-2
N-1

0.00~0
O.(X)O0
0.5000
0.5(:00



I~TICIOd. CO.NCIL 04 (I}q:q~SATICN INSURN4~
NEERASI~     I~)ICAL      CCI~qlEN OF I~OJECTICNS

1978 PAID 13,649,160 ;13,818,787 14,(:52,511 14,078,878 13,813,866
1978 PAID + O/3 14,123,215 14,2GS,T’~8 14,867,8~5 14,351,711 14,21~,371
lW’~ IKlJtl~) 14,269,8g0 14,28~,7~4 14,1718,229 14,385o40?’ 14,314,~3
lW’8 PAID (1) 1.19~ O.(Y~ 1.73~ 1.922:
lf’/8 PAZD ÷ O/S (1) 1.’1~i~ 0.2B~ 4.(b’~ OJ, Za
lf’/’8 INCt.l~Z) (1) 0.31~ 0.1~ 4.22~ 0.50~
lW’8 PAID (2) 1.~ 1.(~� O.lS~ 1.88~
lW’8 PAID ÷ O/S (2) 0.8~ 4.35Y. 3.47’~ 0.~,’~
lW’8 INO,.RRS) (2) 0.14~ ~.4Q~ 3.57’~ O.5(ZX,

lf~ PAXD 16,582,1~7Z 1~,723,121 16,871,400 1~,845,(132 16,484,8~ 16,333,0;~
1979 PAID+ O/3 17,154,119 17,28~,314 17,551,615 17,147,745 16,861,440 16,8;~,106
lW9 I II:I.R~ 17,433,222 17,2~,530 17,074,~22 17,181,020 16,8~,473 16,g20,Sg?’
1979 PAll) (1) 1.53~ 2~ 3.3~ 3.1~
19/9 PAID ÷ O/S (1) 1.52~ 2.3;~ 3.8~ 1.4~ 0.22~
1979 lMOJa~ (1) 3.0~ 2.2~ 4.46~ 1.5~ 0.21X
1979 PAID (2) 0.8~ 0.8~ 0.1~ 2.1~ 0.~
1979 PAID + O/S (2) 0.R’4 1.52~ 2.3~ 1.6~ 0.22~
lW9 I~ (2) 0.T~ 2.1~ 2.~’4 1.T~ 0.21~

1961 INO,.I~Z)      22,361,057 22,9%,807 23,Z~9,959 23,1(6,136 Z3,453,199 Z~,O16,bS8 22,8~,, 186 22,736,716
1~1 PAll) (1) 4.51% 2.53~ 1.3~ 1.6~ 2.5~ 2.9~ 0.48~
lg~1 PAID ÷ O/3 (1 3.07~ 2.0~ 2.55"~ 1.71~ 3.T~. 1.6~ 0.43~
lg81 INO.R~ (1) 1.(:b’X 1.14X 2.21~� 1.(~ 3.15~ 1.23~ 0.4~,
lg61 I~D (2) 2.O’ff. 1.22~ 0.3~ 0.~::i:; 0.44~ 3.56~ 0.4~
lg81 PAID ÷ O/S (2) 5.~ 0.~ 0.~ 1.~ 1.~ 1.~ 0.~
1~1 I~ (2) 2.~ 1.~ 0.~ 1.51~ 1.~ 0.~ 0.4~

(1) ABSOLUTE DEVIATICN FIZC~ LAST PR£),,k’CTIC~I (CR R£]:ZC~T), RATIQB) TO S~4E.
(2) ABSCX.UIE C:HANC~ R£LATI’~E TO PRIC~ I:~OJECTICN C]R R£PC~T.
LEIGHT GIV~I TO R£GICI4~. EXP~RIEN~ IS 0.0000.
LOSSES HAV~ ~ R£STATED TO TE LATEST DIAGONAL.

t, EIGHTS ASSIGNED TO
PR~(:EDING YEARS:

N’3
N-2
N’I

0.0000
0.0000
0.5000
0.5000

*~o,~
A~/E]L~,GE AVG

1.3~
1.~-’~ *
2.29’4
2.15~

2.~’X
1.~ *
2.2~
0.99’4 *
1.30~
1.53~

2.2~
2.17~
1.64~ *
1.2~
1
1.3~

1.(~
2.01~
1.61~ *
1.Z~ *
2.14~
2.20~

4.4~

4.31~. *
2.6g’/. *
4.24~
3.~.



I~TIO4AL (~IL ~ (~TION IM~
NEBI~            PEDICN.               C1~IS(]4 OF PROJECI"ICNS I~A’I’B) TO II4~ LEW.L

1~R9 lll~                         17,~33,222 17,2g~,530 17,674,~22 17,181,�I3) 16,855,473 16,920,877
1F?~ PAZD I:1) 4.57X 6..3~ 4o7"~ 8.54~ 5.79~ 6.01%
19"/9 PAID ÷ 0/S (1) 1.(~ 2.6~ 4.31X 1.~ 0.18% 2.11~
1979 IK]J~5) (1) 3.0[~ 2.~ 4.~ 1.~ 0.21X 2.2~
1979 iVJO (2) 1.7~ 1.51% 3.6~ 2.5~ 5.47~ 2.977.
lf’/9 PAID + 0/$ (2) 0.97% 1.5~ 2.5(~ 1.8~ 0.18~ 1./~
1979 IlCL.Z~8) (2) 0.T/X 2.17~ 2.79% 1.7~ 0.ZI% 1.53);

1~0 PAID ’18,055,501 18,496,2~. 18,543,943
1~80 PAID + O/S 17,5~,Q~ 18,~5,328 20,019,8;~ 20,0~,1~5 ’19,73~,~5 19,F;~0,8~ 19,863,721
~ l~ 17,~F~,~3 ’18,783,799 Z0.0Z~,558
1960 I~lO (1) 4.8(& 2.5~ 2.32~ 2./~ 0.2~ 4.31~ 2.7~
1980 PAID + 0/S (1) 11.~ 5.0~ 0.~ 1.1~ 0.6~
1~0 IN0.1~B) (1) 9.6~ 5.~ 0.~% 0.92~ 0.T/~ 0.3~ 2.9~
1980 PAll) (2) 2.~ 0.2~ 4.8~ 2.0~ 4.59~ 4.51X
1980 PAID ÷ O/S (2) 7.1~ 6.1~ 0..T/~ 1.T/~ 1.2"~ 0.6~ 2.8~
1980 DCLI~5) (2) 4.61X 6.63~ 0.1~ 1.6~ 1.11~ 0.33~ 2.41~

1981 INOJtlI~)         22,361,(b’7 22,9~6,807 23,2~,959 23,1~,136 2~,~,1W 2~,016,668 22,8~, 186 22,736,716
1981 PAID (1) 6.67~ 3.91% 5.Ota 1.7"~ 3.08~ 7.Wa 0.~ 4.12~
1~1 RIJD ÷ 0/S (1) 3.C5X 2.28~ 2.~"~ 1.80~ 3.6Z[ 1.S~ 0.3~ 2.21~
1~1 IM~I~I) (1) 1.65~ 1.1~ 2.21% 1.62~ 3.15~ 1.2~ 0.47~ 1.6~
1~81 P~ID (2) 2.9~ 1.1~ 3.~5~ 1.3~ 5.01% 8.18~ 0J,~ 3.22~
1981 PAID + O/S (2) 5.~8~ 0.5~ 1.~ 1.~ 1.98~ 1.ZI% 0.33~ 1.T~
1~61 IKlJ~S) (2) 2.8~ 1.0~ 0.5~ 1.51% 1.86~ 0.75"~ 0.4?% 1.30~

lg82 l~      ~,574,611 2~,950,9~6 2~,~:)9,9~1 23,120,~52 ZZ,652,579 22,995,353 23,017,738
1982 PAIl) (1) 0.61% 1.5~ 2.~ O.S~ 4.31%

1.53~

lSE2 PAID ÷ 0/3 (1) 0.40% 6.5~ 2.75~ 2.21X 0./,~ 0.5~
lS~62 IM:1.1~S) (1) 1.932; 4.(5~ 1.53X, 0./,~. 1.5~ 0.1(~
lS~62 PAID (2) 0.90; A.Cb’~ 1.8~ 4.83~ 6.1’1X 1.51%
lS~2 PAID + O/S (2) 6.11% 3..5~. 0.53~. 2.57~ 0.1~ 0.5~%
lSE2 INCIJ~ (2) 6.11~ 2.43~ 1.0~ 2.Q2~ 1.5’1Y. 0.1(W.

lg83 PAID ~,gg% 1T/ 26,0;~6,Q34 25,695,649 ~,,~,3�]2 25,9;7,887 ~,(T~0,285
lg83 PAID ÷ 0/S    ~,517,/,(~ 25,797,113 25,&49,556 ~,053,573 ~;,lg2,0;~)

1;63 PAID (1) 4.(b"~ 0.1~ 1~ 5./,~ 0..,~
1983 PAID + 0/3 (1) 4.8~ 1.9~ 0.6~. 3.0~; 0.~
1~[~ INOJ~ED (1) 3.6~ 1.7~
1R3 PAID (2) 4.41~ 1.53~ 4.1~ 5.38~ 0..~
1~ PAID + 0/3 (2) 2.T~ 1.3~ 2.3"~ 3.31% 0.~:~
1983 f~ (2) 1~ 1.~ 2.~ 1.~ 0.~

*=LO,~
A~

1.~
2.1~
1.61~ *
3.22~
2.2~
2.20¢ *

2.291
2.1~
1.6~ *
3.1~
2.(~
1.61% *

6.0g~
4.37~
4.31% *
3.71%
4.2~
3J,~ *

N-.4
N-3 O.O:X:X)
N-2 0.5000 ~8:47 ~
N-1 0.5000 Q~/14!~Yl
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODSAND PROJECTION METHODS

STATE: OREGON

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Indemnity: Paid+O/S

Indemnity: Paid+O/S

Indemnity: Incurred

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

- Development by Diagonal, Showing Variance

- Tests of Minimum Average Squared Deviations

- Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests Of Minimum Average Squared Deviations

- Deviations by Loss StatisticIndemnity: Comparison of Projections

Indemnity:

Medical:

Medical:

Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type

Comparison of Projections - Deviations by Loss Statistic Type

Comparison of Restated Projections - Deviations by Loss
Statistic Type



NATIONAL    COUNCIL    ON    COMPENSATION    INSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

DEVELOPMENT BY DIAGONAL, SHOWING VARIANCE

STATE: OREGON PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO    4TN &TH    TO    5TH

1981

1982

1983

1984

1985

1986

1987

1988

1989

1.011

1.002

1.012

1.010

1.019

1.021

1.025

1.011

1.012

1.000

1.002

1.002

0.988

1.002

1.006

0.999

1.009

1.004

0.999

1.000

1.000

0.996

0.999

0.997

1.000

1.000

0.999

1.000

1.000

1.000

0.992

0.998

0.996

1.005

0.999

0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

REGION: WESTERN

9 9 9 9

1.014 1.001 0.999 0.999

0.000068 0.000034 0.000002 0.000014

0.007 0.006 0.001 0.004

PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO 3RD 3RD    TO    4TH 4TH    TO 5TH

1981

1982

1983

1986

1985

1986

1987

1988

1989

,1.043

1.033

1.043

1.048

1.051

1.043

1.042

1.028

1.008 1.003 1.002

1.003 0.999 1.001

1.007 1.002 0.999

1.003 1.002 0.999

1.003 1.000 1.001

1.006 1.002 1.004

1.006 0.999 0.999

1.000 1.000 0.999

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

8 8 8 8
1.041 1.005 1.001 1.001

0.000056 0.000007 0.000002 0.000003
0.007 0.003 0.002 0.002

02:07 PM 0~/01/91
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NATIONAL COUNCIL ON CONPENSAT]ON INSURANCE

PREHIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHC~/]NG VARIANCE

STATE: I:~EGON

LOSS TYPE: INDEHN]TY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TH TO 7’I’H 7TH TO 8TH

1981 1.416 1.173 1.094 1.067 1.056 1.043 1.030
1982 1.433 1.172 1.100 1.065 1.051 1.048 1.034
1983 1.479 1.195 1.108 1.075 1.058 1.045 1.038
198/, 1.450 1.171 1.107 1.081 1.063 1.044 1.033
1985 1.571 1.223 1.116 1.077 1.062 1.044 1.032
1986 1.562 1.227 1.126 1.079 1.061 1.050 1.034
1987 1.622 1.263 1.136 1.092 1.066 1.050 1.039
1988 1.663 1.218 1.086 1.053 1.057 1.038 1.039
1989 1.598 1.217 1.115 1.078 1.057 1.059 1.042

POINTS

AVERAGE

SANPLE VARIANCE

~NPLE COEFF OF VARIANCE

REGION: MESTERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9
1.533 1.207 1.110 1.074 1.059 1.047 1.036

0.008103 0.000979 0.000242 0.000124 0.000020 0.000035 0.000016
0.059 0.026 0.014 0.010 0.004 0.006 0.004

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ~RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TH TO 7TN TI’H TO 8TH

1981

1982 1.527 1.205 ¯ 1.099 1.058 1.042 1.033 1.023
1963 1.574 1.212 1.100 1.060 1.041 1.028 1.025
198~ 1.623 1.220 1.110 1.066 1.041 1.033 1.022
1965 1.68~ 1.257 1.109 1.068 1.043 1.034 1.027
1986 1.675 1.273 1.126 1.065 1.043 1.039 1.024
1987 1.687 1.272 1.126 1.072 1.045 1.031 1.021
1988 1.700 1.265 1.124 1.073 1.049 1.031 1.026
1989 1.697 1.269 1.117 1.065 1.038 1.030 1.019

POINTS 8 8 8 8 8 8 8
AVERAGE 1.6~6 1.247 1.114 1.066 1.043 1.032 1.023

SAMPLE VAR]ANCE 0.004194 0.0008~7 0.000123 0.000027 0.000010 0.000011 0.000007
SAMPLE COEFF OF VARIANCE 0.039 . 0.023 0.010 0.005 0.003 0.003 0.003

02:11PH     04101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREMIUM AND LOSS DEVELOPHENT ANALYSIS

BY DIAGONAL, SHO~ING VARIANCE

STATE: OREGON

LOSS TYPE: INDEMNITY

EVAL DATE

PAID + O/S - DEVELO!:~IENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND    2ND TO 3RD    3RD TO 4TH    4TH TO 5TN 5TH TO 6TH 6TH TO TTN 7TH TO 8TN

1981 0.918 0.8~3 0.924 1.008 1.021 1.019 1.009
1982 1.030 0.9~1 0.980 0.978 0.~ 0.~ 1.005

1983 1.052 1.029 1.001 1.018 1.016 1.004 1.010
198~ 1.117 1,066 1.0~2 1,057 1.022 1.013 1.011

1985 1,024 0.956 1.005 1.018 1.021 1.000 1.001
198~ 1.129 1,121 1.096 1.068 1.027 1.008 1.013
1987 1.144 1,122 1.08~ 1.077 1.076 1.061 1.037

1988 1.088 1.0~2 1.0~ 1.032 1.058 1.031 1.031
1989 1.049 0.992 1,017 1.035 1.037 1.043 1.036

POINTS

AVERAGE

SANPLE VARIANCE

OPLE COEFF OF VARIANCE

REGION: I.IESTERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9

1.061 1,022 1.026 1.032 1.031 1,020 1.017

0.004798 0.00~60 0.00308~ 0.000980 0.000542 0.000453 0.000190
0.0~5 0.081 0.054 0.030 0.023 0.021 0,014

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TN TO 6TN 6TH TO 7TH 7TH TO 8TH

1981

1982 1.066 1.008’ 0.994 1.005 1.003 0,999 1.006
1983 1.085 1.026 1.013 1.003 1.009 1.005 0.998
198z, 1.100 1.025 1.020 1.009 1.005 1.007 1.004
1985 1.149 1.068 1.026 1.015 1.012 1.003 1.007
1986 1.141 1.074 1.039 1.013 1.011 1.007 1.005
1987 1.133 1.055 1.036 1.013 1.008 1.011 1.003
1988 1 . 127 1.06~ 1.031 1.009 1.008 0.999 0.998
1989 1.13~ 1.055 1.019 1.015 1.006 1,000 1.003

POINTS 8 8 8 8 8 8 8
AVERAGE 1.117 1.047 1.022 1.010 1.008 1,004 1,003

SAMPLE VAR]ANCE 0,000890 0.000576 0,000209 0.000021 0.000009 0,000019 0,000011
SAMPLE COEFF OF VARIANCE 0.027 0.023 0,014 0.004 0.003 0.004 0,003

02:21PM     04/01/91
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NATIONAL COUNCIL ON COI4PENSATION INSURANCE

PREH]UH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNENT BY DIAGONAL, SNO~]NG VARIANCE

STATE: OREGON

LOSS TYPE: ]NDEHNITY

INCURRED -DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO &TH ~TH TO 5TN 5TN TO 6TH 6TN TO 71"N 7TH TO 8TN

1981 0.956 0.897 0.963 1.038 1.043 1.035 1.017

1982 0.982 0.962 0.970 0.964 0.993 0.996 1.000

1983 0.97~ 0.979 0.977 0.99~ 1.004 0.998 1.003

198/, 1.027 1.021 1.039 1.038 1.008 1.005 1.001

1985 0.974 0.960 0.999 1.010 1.027 1.013 1.017

1986 1.012 1.040 1.027 1.025 1.005 0.995 1.000

1987 1.031 1.047 1.023 1.005 1.023 1.025 1.006

1988 1.038 1.018 1.032 1.001 1.016 1.008 1.025

1989 0.963 0.961 0.987 1.010 1.01~ 1.026 1.025

POINTS

AVERAGE

SAHPLE VARIANCE

~ PLE COEFF OF VAR]ANCE

REGION: I,/ESTERN

LOSS TYPE: ]NDEHNITY

9 9 9 9 9 9 9

0.995 0.987 1.002 1.009 1.015 1.011 1.010

0.001001 0.002~0 0.0008~2 O.O00S~ 0.000218 0.000212 0.000098

0.032 0.049 0.029 0.023 0.015 0.01~ 0.010

INCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO ~TN ~TH TO 5TN 5TH TO 6TH 6TN TO 7TH 7TH TO 8TH

1981

1982 0.967 0.96~’ 0.977 0.987 1.000 1.000 1.006

1983 0.997 0.9~ 0.996 0.982 1.002 1.001 0.996

198~ 1.017 0.991 1.011 0.99~ 1.001 1.005 1.003

1985 1.065 1.033 1.016 0.992 1.009 1.002 1.004

1986 1.052 1.0~ 1.023 0.987 1.004 1.001 0.988

1987 1.038 1.028 1.026 1.004 1.006 1.011 1.003

1988 1.028 1.029 1.018 0.999 1.01~ 0.996 0.999

1989 1.024 1.020 1.000 1.000 0.999 0.993 1.003

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.010 1.008 0.993 1.004 1.001 1.000

SANPLE VARIANCE 0.000957 0.000720 0.000270 0.000057 0.000026 0.000030 0.000034

SANPLE COEFF OF VARIANCE 0.030 0.027 0.016 0.008 0.005 0.005 0.006

02:25 pN     04101/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUM AND LOSS OEVELOPHENT ANALYSIS

DEVELOPMENT BY D]AGONAL, SHCE,/]NG VARIANCE

STATE: OREGON

LOSS TYPE: NEDICAL

EVAL DATE

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7TH 7TH TO 8TH

1981 1.245 1.107 1.065 1.057 1.0~7 1.038 1.029

1982 1.256 1.110 1.078 1.053 1.0~5 1.039 1.037
1983 1.252 1.111 1.077 1.062 1.0~7 1.038 1.032

198~ 1.231 1.086 1.079 1.060 1.049 1.036 1.035

1985 1.293 1.122 1.077 1.060 1.0~8 1.0~2 1.032
1986 1.327 1.142 1.085 1.069 1.058 1.0~3 1.038
1987 1.413 1.174 1.108 1.068 1.067 1.050 1.036

1988 1.351 1.115 1.070 1.050 1.055 1.038 1.033

1989 1.322 1.128 1.079 1.057 1.027 1.016 1.028

9 9 9 9 9 9 9
1.299 1.122 1.080 1.060 1.049 1.038 1.033

0.003581 0.000622 0.000145 0.000039 0.000119 0.00008~ 0.000012
0.0~6 0.022 0.011 0.006 0.010 0.009 0.003

POINTS

AVERAGE

SANPLE VARIANCE

OPLE COEFF OF VARIANCE

REGION: I~ESTERN

LOSS TYPE: NEDICAL

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7TN 7TH TO 8TH

1981

1982 1.215 1.073 ’ 1.0�2 1.026 1.020 1.017 1.015

1983 1.213 1.077 1.042 1.028 1.021 1.017 1.013
1984 1.233 1.0R 1.047 1.029 1.019 1.017 1.016

1985 1.249 1.084 1.041 1.030 1.022 1.015 1.014

1~;I~6 1.260 1.086 1.041 1.026 1.022 1.019 1.015

1987 1.278 1.092 1 .~9 1.028 1.023 1.020 1.012

1988 1.303 1.101 1.052 1.030 1.022 1.021 1.016

1989 I .~I I . 102 1.053 1.0~ 1.022 1.015 1.014

POINTS 8 8 8 8 8 8 8
AVERAGE I~255 1.087 1.0~6 1.028 1.021 1.018 1.014

SAMPLE VARIANCE 0.001148 0.000119 0.000025 0.000002 0.000002 0.000005 0.000002

SAHPLE COEFF OF VARIANCE 0.027 0.010 0.005 0.002 0.001 0.002 0.001

02:27 P~     0~/01/91





NATIONAL COUNC[L ON CONPENSATION INSURANCE

PRENIUI4 AND LOSS DEVELOPHENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHO~ING VARIANCE

STATE : OREGON

LOSS TYPE: HEDICAL

PAID + O/S " DEVELOPHENT D[AGONALS BY EVALUAT]ON DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TN

1981 0.985 1.009 1.03~ 1.047 1.047 1.0~4 1.039

1982 1 ¯ 031 1.0/,2 1. 040 1. 029 1. 023 1.03~ 1. 038

1983 1. 058 1 ¯ 029 1.048 1 ¯ 043 1. 032 1. 027 1. 029

198/, 1.077 1.030 1.061 1.038 1.039 1.031 1.0Z, 1

1985 1 . 010 0.9/,2 0 ¯ 968 1 ¯ 008 1 . 003 1 . 006 1 . 005

1986 1.071 1.0/,6 1.042 1.011 0.981 0.992 0.991

1987 1 . 151 1.081 1.033" 1.035 1.03/, 1.006 0.992

1968 1.01/* 1.035 1.050 1.036 1.042 1.039 1.031

1989 O. 997 1 . 007 1 . 0/.5 1 . 062 1 . 053 1 . 030 1 ¯ 035

POINTS

AVERAGE

SAMPLE VARIANCE

OPLE COEFF OF VARIANCE

REGION: ~ESTERN

LOSS TYPE: NEDICAL

9 9 9 9 9 9 9

1.04/* 1.025 1.036 1.03~ 1.028 1.023 1.022

0.002672 0.00143~ 0.000717 0.000286 0.000527 0.000311 0.000419

0.050 0.037 0.026 0.016 0.022 0.017 0.020

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH &TH TO 5TH 5TH TO 6TH 6TH TO ~TH 7TH TO 8TH

1981

1982

1983

198/,

1985

1986

1987

1968

1989

1.030 1.012 ’ 1.002 1.012 1.009

1.041 1.01/* 1.011 1.010 1.012

1.056 1.006 1.016 1.001 1.011

1.058 1.013 1.009 1.012 1.002

1.072 1.026 1.015 1.012 1.005

1.075 1.026 1.021 1.008 1.001

1.061 1.021 1.010 1.001 1.000

1.062 1.023 1.010 1.007 1.008

1.01/* 1.017

1.009 1.001

1.015 1.008

" 1.004 1.008

1.012 1.012

1.01/* 1.009

1.003 1.006

1.003 1.020

POINTS 8 8 8 8 8 8 8
AVERAGE 1.057 1.018 1.012 1.008 1.006 1.009 1.010

S/~PLE VARIANCE 0.000225 0.000055 0.000032 0.000022 0.000022 O.O000Z7 0.000037

SAMPLE COEFF OF VARIANCE 0.01/* 0.007 0.006 0.005 0.005 0.005 0.006

02:30 PM     0~/01/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPMENT ANALYSIS

OEVELOPMENT BY D]AGONALo SHO~]NG VARIANCE

STATE: OREGON

LOSS TYPE: MEDICAL .

EVAL DATE

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO ZTH 7TN TO 8TN

1981 1,009 1.028 1.063 1.072 1.068 1.059 1.0~5

1982 1.008 1.021 1.033 1.020 1.019 1.032 1.035

1983 0.998 0.990 1.024 1.024 1.021 1,022 1.024

198~ 1,0~6 1.025 1.067 1.0~5 1.0~5 1,0~0 1.038

1985 1,002 0.979 0.993 1,022 1.024 1,027 1.027

1986 1.010 1.013 1.017 1.001 0.978 0.987 0.989

1987 1.054 1.026 0.989 0.988 0.995 0.982 0.975

1988 0.960 0.996 1.019 1.005 1.014 1.018 1.013

1989 0.945 0.976 1.008 1.024 1.014 0.988 1.007

POINTS 9 9 9 9 9 9 9

AVERAGE 1.00~ 1.006 1.024 1.022 1.020 1.017 1.017

SAMPLE VARIANCE 0.001225 0.000~38 0.000746 0.000616 0.000676 0.000701 0.000545O~MPLE COEFF OF VARIANCE 0.035 0.021 0.027 0.024 0.025 0.026 0.023

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATEREGION: VESTERN

LOSS TYPE: MEDICAL

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 0.972 0.98~’ 0.990 0.999 1.006 1.013 1.017

1983 0.985 0.986 0.997 0.994 1.007 1.006 1.001

1984 1.003 0.985 1.011 0.991 1.009 1.014 1.007

1985 1.007 0.994 1.000 0.996 0.998 1.002 1.006

1986 1.013 1.001 1.003 0.996 1.001 1.008 1.006

1987 1.013 1.008 1.014 1.001 0.999 1,010 1.006
1988 1.009 1.007 1.005 0.996 1.005 1.002 1.009

1989 1.017 1.014 1.003 0.999 1.003 0.998 1.019

POINTS 8 8 8 8 8 8 8

AVE RAGE 1 . 002 0.997 1 . 003 0.996 1 . 003 1 . 007 1 . 009
SAMPLE VARIANCE 0.000247 0.000138 0.000058 0.000010 0.000015 0.000032 0.000037

SAMPLE COEFF OF VARIANCE 0.016 0.012 0.008 0.003 0.004 0.006 0.006

02:31PM     04/01/91





MATICI4N. (ZINCIL CN (][]q:~TIOI I~
II(~’4~ITY    CO4:~IS0N OF P~OJECTIOIS

1978 PAID 112,889,493 ~’11~,501,738 115,1/,8,509 11~,759,9~
1978 PAID * �)/S 128,~22,~ 130,418,315 133,616,k~t 131,900,687
1978 INQ.I~£D 1~2,(]88,856 13~,93B,253 ’B6,8;~5,107 139,~3~,377
1978 PAID (1) 1.79~ 0.]~/. 0.17~ 0.17~
19fi3 PAID * O/S (1) 3.552; 1.85X 0.5(~ 0.73~.
lf78 i142JU~ (1) 2.83~ 2.~ 0.~ 0.~1~
lf78 PAZD (2) 1./~ 0.5~ 0.3~
1F78 PA~D ÷ O/S (2) 1.55~ 2.~ 1.28~
1~8 INOJU~ (2) 5.0~ 1./,(~ 1.~;

*=U~
~ ~ AVE]~AGE A~

0.~3~ *
1.6~
1.7(~

0.1~ 0.62~ *
0.7~ 1.51~.
0.~ 2.31~

19/9 ~IO (1) 4.1~ 2~ 0.97"/. 1.17~ 0.55~
1979 PAID ÷ 0/$ (1) 14.07~ 10.0/a 2.(~ 3.11~ 2.8~;
1979 l~ (1) 3.23g 8.51~ 1.T/X 1.73~ 0.27~
1979 PAID (2) 1.9~ 1.3~ 0.20g 0.62g 0.55~
1979 ~IO + 0/$ (2) 4.(~ 8.1~ 0.45"~ 0.~"~ 2.9b~
1979 Ila3J~ (2) 5J,6~ 7.36~ 3.57~ 1.44~ 0.Z?~

6.55~
3.1(~
0.9~ *
3.31X
3.62~

lg81 PAID 107,5~,378 114,489,1~ 114,864,6~ 115,6B0,387 115,959,741 117,180,~8~ 116,120,886 116,486,292
1~81 PAXD + 0/S ~5,735,5~ 10~,509,8;5 121,;e6,253 1’18,378,123 121,9r4,095 1~,~2,230 1~,1/,3,7~2 ’L~,~6,151
1~61 IMO.R~ 116,117,~85 11A,~0,800 ’131,5~8,806 ’1~,8~3,625 1~,032,0(:0 1~,C~1,618 136,299,287 ’137,3"/5,072
1981 PAll) (1) 7.69Y, 1.71~ 1..~i 0.(~ 0.~Y, 0.(~ 0.31~ 1.84~ *
1~81 PAID + 0/$ (1 ~6.7~ 22.8~ 9.9~ 12.(~ 9.95~ 0.76Y. 0.2~ 13.2~
1~1 1~ (1) 15.47~ ’16.3~ 4.~ 1.~52; 2.43~ 1.71X 0.78~ 6.1~
1~1 PAID (2) 6.48~ 0.33~ 0.71~ 0.~1~ 1.�~ 0.90~ 0.~31Y, 1.~.~ *
lgffl PAIO + O/S (2) 21.~ 16.7"~ 2.~ 3.OG~ 10.21Y, 0.5~ 0.2~ 7.9~
1~31 INCUtI~ (2) 1.(%3~ 14.47F, 2.5C~ O.Sg~ 0.74X O.gSX 0.7~ ].01~,

~ PAID 10~,567,039 1~,548,295 109,448,955 111,0~1,511 113o401,380 112,334,530 114,113,fl39
1~62 PAID + 0/$ ~8,5"/0,9;5 121,311,477 110,~6,88~ 117,~01,6~ ’131,11~,~-7 ’1~,56~,1~ 13~,112,535
1982 l~ 111,9~6,583 131,78B,317 ’132,Z’/2,067 131,548,359 129,7~,037 132,332,616 13~,6B8,482
1982 PAID (1) 8.37~ 7.51Y. 4.~ 2.69~ 0.6~ 1.5~
1RR PAID ÷ O/S(1) 26.5~ 9.54~ 17.6~ 12.09X 2.24~ 0.3~
1~2 INCUa~ (1) 16.~"~ 2.15g 1.79~ 2.33g 3.6~ 1.75~
1~2 PAID (2) 0.9~ 3.~g 1.4b~ 2.13g 0.9~ 1.5~
1982 PAID + O/S (2) 23.0"~ 8.9~ 6.71~ 11.21~ 2.63g 0.34g
1~e2 INoJu~ (2) 17.67~ o.3~ o.55~ 1.37x 2.o~ 1.7~

lg83 PAXD 130,977,112 1~2,5~6,9T/’ ’1~7,~39,20~ 151,88~,8;5 ’1~6,5"/2,(~ 1~6,79"2,0~8
1~ PAID + 0/$ 1~,~)6,492 141,:~V,,9~ 160,:~,700 1~,10(.,014 182,~61,S47 17~,(~4,~]~
1~3 IMOJI~ 163,(:53,732 16~,901,’~1 16~,8~7,995 170,850,075 172,452,5~7 173,0~,376
1~3 PAID (1) 10.?’~ 2.8~ 0.5~ 3.47~ 0.15~
lg83 PAID + 0/~1) 11.54g 19.55~ 8.7b~ 4.~ 3.84Y.
1;83 INClJaU3) (1) 5.43~ &.71X 1.85~ 1.2"~ 0.34~
1983 PAID (2) 8.87g 3.54~ 2.88g 3.5~ 0.15~
1~3 PAID + 0/S (2) 9.06~ 13.41~ 14.27~ 0.41X
~ INCUa~ (2) 0.7~ 3.00g 0.59~ 0.gt~ 0.34~

4.14g *
11.3~
4.7(~
1.79g *
8.81~
3.9~

198~ INOJIRB) 191,168,002 191,505,141 202,�]83,149 205,7’81,~6 208,13~,3B8
~ PAID (1) 6.75~ 0.32X 5.2~ 0.6(~
lg~4 PAID + O/S(1) ~3.36~ 15.0~ 5.~g 4.73~
1984 INClRI~ (1) 8.15~ 7.9~ 2.91X 1.13~
lg84 PAID (2) 6.8;~. 5.6(~. 5.~W. 0.(:~
lg~4 PAID ÷ O/S (2) 10.B3~ 24.15~
I~W, INOJa~ (2) 0.18g 5.52g 1.83g 1.14.v.

3.57~
9.59g
2.T~
3.79~
8.17"~
1.13I

12.15Y.
5.0~
4 .~7~

10.0~
2.17"/. *

N-4 0.0000
N-3 0.0CC0
N-2 0.5000 09:0~ ~
N-1 0.5030 (33/1~.,~1



NATICNAL CZ~LI~CIL CN (Z)I~SATICN INS.I~H~
IM]e, Nl’rl’         {ZI, I)N~ISO~ (]: I:~O, ECTI~ RESTATB) TO I~ I-rVEL

1STTOSTH ~l) Tos’rH 3RDTO81"H &THTO81"H 5"I’HToS’rH 6THTOSTIt 71"HTOSTH I~STA’I1~81"H AVER/~ AVG

197B PAID 1.50,~6,285 151,10;),6~ 147,558,2~ 143,6~9,958
1978 PAID + 0/3 130,060,174 ~132,2~,627 115,668,527 ’1~,9"/5,3~2 118,613,1.56
1~ I~ 142,088,~:~6 1~,f’~S,253 136,8~5,107 139,~T,4,377 138,173,664
1F/’8 PAID (1) 7.17~ 7.65~ 5.12~, 2.33~
1~8 PA]D + 0/3 (1) 6.18~ 4.(:,(~ 2.1~. 1.~            3.71~
1F~, [NO.,i~I~:) (1) 2.83~ 2.35~ 0.~ 0.~1~ 1.7(~ *
1F’~ PA]D (2)
1~ PA[D + O/S (2) 1.(~.      2..~’~      O.Z3~      1.9r~ 1.61~ *
1F/’8 ]NI:ZI~ (2) 5.0~. 1.~. 1.~5"~ O.~IX, 2.31~

1979 PAID 161,066,?’13 162,6~9,102 1~0,0"/2,129 156,052,756 153,191,695 151,9~6,g0~
19/9 PAXD ~. 0/3 129,9~,301 136,2~6,2~1 ’K7,(~9,621 ’1~9,217,~6 151,576,~)6 153,800,266
19’/9 ll~l~B) 1~7,~,~ 1~,~2,19~ 1/,9,~4,/~9 15~,915,n~ 152,(~9,8~5 152,~4,(X]5
19/9 I~JO (1) 6.00~ 7.0~ 5.~5"~ 2.70� 0.82~
1979 PAll) * O/S (1) 15.~1~ 11.~ 4.01~ 2.~e~ 1.58~
1979 1)1~1~ (1) 3.23~ 8.51~ 1.T~ 1.7~ 0.2"~
19"/9 PAZD (2) 0.9~ 1.58~ 2.51X 1.83~ 0.81~
19/9 PAZD ÷ O/S (2) A.82~ 8.3~ 1.1~ 1.45~ 1.(~
19/9 IKlma) (2) 5.~ 7.36~ 3.57~ 1.~ 0.27~

1~0 PAZD 15~,20~,918 16?.,227,142 159,(~6,236 155,576,133 152,0TZ,M~?. 150,%7,995 150,097,956
1~0 PAID ÷ 0/3 1W,576,9~ 121,559,611 13B,.9;!S,2~O 1~,5Z~,~/’ 139,707,5(:5 1~8,300,3t~ 1/.8,1.~,~7
1~0 ]le:l,l~8) 128,6~7,0~ 127,6k5,810 143,15~rZaS, 146,Q~1,7’8~ 143,~1,90~ lk5,(~53,6’~
1~80 PA[D (1) 5.~:~ 8.1~ 6.37’~ 3.~b’~ 1.32~ 0.57~
1~80 PAll) + 0/S (1) 28.7~ 17.%’~ 6.t~SX 7.18~ 5.71~ 0.10�
1~0 ltI:LIII~ (1) 13.~ 1~.0"~ 3.63~ 1.71:~ 3J,~ 1.95~
l~;e0 PAiD (2) 2.5~ 1.5~ 2.S~ 2.~ 0.74[ 0.56~
1;60 PAID ÷ 0/S (2) 15.1~ 1~.02~ 0.78~ 1.5~ 6.15"~ 0.10~,
l~e0 I!I(ZJRI~ (2) 0.7~ 12.15~ 2.01~ 1.77~ 1.53~ 1.9~

lge3 PAID 167,8~2,027 178,49~,7~8 180,2~,129 182,961,k~8 175,1~,/,11 173,33~,1~
1983 PAID ÷ o/3 157,742,1(/3 ’145,~51,~30 167,157,153 t88,5~,69~ 186,576,226
1~63 11~1~8) 1~3,653,732 1~,g01,751 ’169,8~7,995 170,~:~0,075 1TZ,A52,5~7 1~,0~,376
1983 PAiD (1) 3.17"~ 2.9"~ 4.01~ 5.55~ 1.112~
1~E3 PAID ÷ 0/S (1) 11.90~ 18.65~ 6.(~ 5.28~ 4.0~
19e3 ZKlJ~B) (1) 5.~.~; &.71~ 1.85~ 1.2"~ 0.3~
1~63 PAZD C2) 6.]b"~ 1.01X 1.~ &.29~ 1.01X
1~83 I~D ¯ O/S (2) 7.66~ 1~.7"~ 12.T~ 1.13~ 3.9~
1~83 lm~B) (2) 0.7(~ 3.01~ 0.5~ 0.9~ 0.3~

NO~S:(1) NISI].Lr~ I)EVIATIO4 ~ 1.4ST PROJECTICI4 (Oi RI3:~T), ~TI~ ~ R.
(2) ~ ~ ~TI~ ~ ~!~ ~1~ ~ ~T.
~I~ Gl~ ~ ~GI~ ~1~ IS 0.~.
~S~A~ I~~H~, ~ ~DI~.

4.38~
7.0~
3.1(~
1.5~
3.~
3.(~

11.G;~
6.~
1
6.29’/,
3.:3"/~

6.1~
2.11Y.
7.6~
3.01~

1.15X
10.~
4.7(~.
1.20~
8.4~

3.]5~,
9.31~.
2.72~ *
2.83~
8.05~
1.13[ *

N-4
N-3
N-2
N-1

0.0000
0.5000
0.5000

11
5.0~
3.84Y.

10. lg’/.
2.17"/. *



MATIGkiAL ~IL CN ~D~31~TIOI lldSl.l~J~
C04~ARISCH OF I:q~3JECTICMS

1978 PAXD 67,(:i~8,876 ~68,156,291 08,187,064 68,515,835
1973 PAZD + O/S 91,8B5,9~2 g0,47~,~ 91,463,9~8 8B,402,133
1978 11~1:1J~3:) 100,120/,22 gS, 161,8~,4 95,956,574 ~,7Z3,354
1F?~ PAID (1) 1.7"~ O.f~ 0.~ 0.~
19"/8 PAID * O/S (1) 7.3~ 5.6~ 6.87~ 3.2T~
1978 lla3JRR~ (1) 9.21~ 1.6~ 4.67/, 4.41/.
19"/8 PAIO (2) 0.81~ O.(Z~ 0.~
1978 PAID ÷ O/S (2) 1.5~ 1.12~ 3.3"~
19"/8 INOJa~ (2) 6.95~ 3.0~ 0.~

*~
~ 81"H AV~ AVG

I~,~01,813
91,678,024

5.?~

0.45~ O.~’X *
3.17"/. 2.30~
4.23X 3.~C~

0.91Y.
8.2~

10.18~
0,3~
2.(~

1;eC) ~XD .*. O/S 102,822,5(R) 101,585,1.38 104,49%374 97,6~,9,(131 8~,T/~,132 8~,818,384 93,388,50~
lgBO XNCI~ 120,583,1~ 10~,1~,7~2 113,5~8,0"~ 112,775,1~0 101,417,1~0 %,3~,307 ~,~80,872
1~0 PAiD (1) 3.6C~ 2.47X 2.0~ 1.~1~ 0.55"A 0.3(~.
1~0 PAZD + O/S (1) 10.10~ 8.7~ 11.8;~, 4.56~ 3.6"/’/. 3.827.
1980 ]NCI~ (1) Zl.33:r. 6.8(~ 1~.2(~ 13.~ 2.05"/. 3.(b’7.
19fl0 PAID (2) 1.17"/. 0.62~ 0.157. 1.39’/. 0.91~ 0.3(:~
198:) PAID + O/S (2) 1.2~ 2.86~ 6.557. 8.067. 0.0~ 3.97/.
1980 INCI~ (2) 11.93~ 6.9~. 0.6Z~ lO.O’r/, 5.007. 3.157.

1.82~
7.17/.

10.17/.
0.7~.
3.78~
6.291

1981 PAID 77,1/,5,983 78,108,808 76,6~5,~31 76,676,~69 ~,~,~7 ~,~,1~ ~,~,~ ~,~3,~
1~1 ~ID + ~ ~,~,~ 1~,~,616 1~,~1,~1 ~,~,~ ~,~,~ ~,~,~ ~,~,6~ ~,~,~
1~1 I~ 1~,311,~ 1~,~,~ 1~,~,~ 1~,~,418 ~,~,~ ~,~,~ ~,~1,~ ~,~,1~
1~1 ~ID (1)
1~1 ~ID + ~ (1 4.~ 9~1~ 11.1~ 3.~ 11.~ 7.~ 2.31~
1~1 I~ (1) ~.~ 9.~ 17.1~ 11.~ 0.~ 5.~ 1.~
1~ ~I~ (2) 1.~ 1.~ 0.~ 1.~ 1.~ 1.~ 0.61~
1~ ~ ¯ ~ (2)
1~1 I~ (2) 11.~ ~.~ 4.~1~ 10.~

lg82 PAID B:),556,59~ 78,480,~41 80, Z76,5~. 81,882,248 83,371,475 82,386,113 "/9,866,513
lg82 PAiD ÷ 0/S 1~,686,32"/’ 1C~,715,]52 91,598,329 86,313,59; 8~,291,2~ ~,427,8~ 99,199/799
1~62 IMC2RI~ 111,4"/0,511 122,mo,006 117,33~,3~7 104,363,857 95,684,457 101,1~1,019 101,515,737
lg82 PAID (1) 0.8~ 1.74X 0.51~ 2.52~ 4.~;1~ 3.15~
lg~2 PAID + O/S(1) 5.53~ 10.~ 7.~:~ 12.~J~ 9.~’~ 2.~
lS~2 ~ (1) 9.81X Z0.21� 15.58~ 2.81� 5.74X 0.~;~
1~82 PA;D (2) 2.58~ 2..Z~ 2.0C~ 1.82~ 1.18~ 3.0~
1~32 PAID + O/S (2) 4.80~ 16.51X ~.77~ 3.~5~ 7.~;~ 2.87~
lgB2 IMO.BRB) (2) 9.~7’~ 3.~"4 11.0b~ 8.32~ 5.~8~ . 0.~

2.20~
8.2~
9.0~
2.15~
6.90�
6.66~

4.92~
10.3~
8.79~
4.17~
7.95~
6.50~

I~(Y, PAID 118,837,144 130,208,1~ 139,531,9;~ 134,112,67~, 12B,697,(F,~,
lgB~ PAID + O/S 132,279,766 1~,382,8�)6 142,786,311 157,356,8D6 1~,Z74,472
lg84 INCI,III~ 174,7~8,~64 150,~3,830 142,86~,?’~1 152,~64,319 160,969,922
1~ PAID (1) 7.(~ 1.17~ 8.~ 4.21~
1986 PAll) ÷ 0/S(1) 21.60& ~.08~ 15.15"4 6.49~
198~ IN0.1~ (1) 8.55~ 6.45~ 11.26~ 5.41~;
1984 PAiD (2) 9.57~ 7.16~ ~.88~ 4.0~
1986 PAID ÷ 0/S (2) 5.~ 14.80~ 10.20~ 6.96~
~ 1~ (2) 15.82~ 5.12~ 6.58¢ 5.T~

(1) ABSOLUTE DEVIATIOql ~ LAST PI~3JECTICN (~R RB~T), RATIOB) TO
(2) ASSCLUTE ~ RELATI~ TO PRICR Fq~OJECTICN CR REPCRT.
kElC~r GP,~i TO R£GICNAL E)~3~IENC:£ IS 0.0003.
~S HA~A~ ~ RESTATED TO TI~ LATEST DIAGONAL.

N-3
N-2
N-1

0.0000
0.0000
0.5000
0.5000

5.37~ *
17.2~
7.91X
6.1(~. *
9J, SX
7.81~

09:12 AH



19"/9 PAID
1979 PAID +
19"/9
1979 PAID (1)
19"~ PAID + O/S (1)
19"~ 1111~ (1)
19/9 PAID (2)
19/9 PAID ÷ O/S (2)
1979 INO.R~ (2)

115,2~.,782
3.8~,
5.9~
17.~

;6,719,015 100,966,;~21 1W,~,~5 1W,023,18~ 99,7~6,902
102,763,936 10~,09B,636 101,01E,771 ;6,~31,5~2 97,850,516
11~,590,953 IO8,BBB, I~ 1~,~5B,515 101,027,636 97,6~,992

1.a~ 1.22~ 3.(:5X 3.2~
5.0;5 6.3~ 3.2SX 0.57~
7.07~ 11.4~ 10.9~ 3.~
2.9~X 2.2~ 2.3~ 0.35"/. 3.181
0.92~ 1.~ 2.9~ 2.(~ 0.59I
9.2~ 4.11~ 0.49~ 6.T/~ 3.31X

2.61~
4.26~

10.18:~

1.(~

1980 PAID 99,7W,108 102,999,016 105,589,819 11~,06B,310 11~,614,~2 1(]5,990,8~6 101,~63,~95
1980 PAID + 0/3 10~,(Xs,sr~ 105,050,]57 106,3~A,106 101,81:3,916 95,9~9,56~ ~6,a51,886 99,5~0,7r~
1~0 IR 120,585,19~ 106,1;6,7~2 113,5~8,076 112,775,1;6 101,417,’A6 ;6,~8,367 99,380,872
1;60 PAID ~1) 1.5~ 1.61~ 4.17X 6.61"/. 7.1S’/. 4.5"~
1;60 PAID + O/S (1) 4.54~ 3.54X 6.WX 2.2~ 3.(~K 3.52X
1;60 It~UatE) (1) 21.33X 6.8~ 14.~ 13.~8~ 2.05X 3.05X
1;60 PAID (2) 3.2~ 2.52X 2.3~ 0.51"4 2.Z,~ 4.3"~
1RiO PAiD ÷ O/S (2) o.g~ 3.21~
1;60 INCZJa~ (2) 11.93X 6.g2X 0.(:~ 10.07~ 5.(X~ 3.15~

4.C5X
10.17/.

2.;6X
6.29X

t

1;61 PAID ÷ C)/S ;6,819,896 1Q~,378,501 105,z~6,GO0 9;,069,766 W, Sq3,;61 91,781,Q33 97,071,076 ;6,550,1~
1~1 INOJ~I~) 1~,311,1~ 107,3~,7"~ 11~,6~,~) 109,399,418 97,~,5~ ~,333,19/, ;6,6~1,~6 97,89/,,1~9
1;61 PAID (1) 1.72~ S.(~. 5.~"7. 7.&~ 8.56X 6.~ 1.61~.
1;61 PAID ÷ O/S (1) 0.2"~ 4.gOX 7.O;~ 4.55"/. 10.10I 6.87X 1.5(~
1;61 INCU~5) (1) ~x.g;~ 9.b7~ 17.157, 11.75"~ 0.37"/, 5.681 1.21D;
1;61 PAID (2) 3.3Q~ 0.1~, 2.25"/, 0.8~ 1.45~ 5.O~ 1.5g’/.
1;61 PAID + O/S (2) 4.61~ 2.O;~ 10.81X 5.8~ 3.(~, 5.76,% 1.5~,
1;61 I~ (2) 11.4~ 6.80~ 4.61"/. 10.05X 5.33I 4.67~ 1.~

5.~
5,03:r,
9.;6~
2.0~
4.88I
6.43:r,

7.9"~
6.61~.
9.0~;
2.82X
6.l~
6.~

1953 PAID 1~.,,733,279 133,622,~,61 13~,Z37,145 140,581,858 131,772,616 1Z3,757,~’
19~ PAID + O/S 1.~,476,015 114,757,414 113,411,954 119,243,7(~) 129,496,119 134,621,614
1~ INO.I~5) 1~,3B0,894 1~,160,T/~ 1~’[,ZI6,~8~ 115,5~,(~7 1:~,Z~,~19 1~,~),474
1~3 PAID (1) 0.791 7.9~ 12.51~ 13.59~ 6J,~
1~ PAID ÷ O/S (1) 0.6~. 14.76~ 15.76X 11.~Z~ 3.81~
1983 IMC].RI~ (1) 18.0~ 13.~ 1.17~ 8.1~
1~ PAID (2) 7.13~ 4.2~K 0o9~ 6.2"/’X 6.(~
~ PAID ÷ ~ (2) 15.29~ 1.17~ 5.14~ 8.(£K 3.9~
1~;E3 II, lO.~ (2) 3.52~ 11.14~ 9.18~ 5.80~ 2.8B~

8.27X
9.2B~
8.~7/.

6.~
6.50~

1984 PAID 161,({:~9,4;6 175,5"/’7,~0 181,942,214 167,846,067 159,484,5G)
1984 PAID + O/S 1.37,912,323 132,9~2,997 152,~4,055 167,706,]19 177,871,980
1~ INOJRRI3) 174,7~,~6~ 150,~3,830 1~.,869,771 15~,~64,319 1~0,;69,992
1~ PAID (1) 1.36~ 10.09~ ’1~.08~ 5.~
1964 PAID ÷ ~ (1) 22.4"t’X 25.~ 1~.17~ 5.T~
lC~ I~ (1) 8.5S’/. 6.~SX 11.W.X 5.41X
1;6~ PAID (2) 8.61X 3.63~ 7.7�~.
1;6~ PAID ÷ O/S (2) 3.61X 14.8~. 9.W~ 6.0~
I~W, ImJ~) (2) 13.82X 5.12X 6.58~ S.T~.

7.69"/.
16.91~
7.91~,
6.2~.
8.59’/.
7.81X

M3TES:(1) ABS~IJTE DEVIATIGN ~ UtSI" I:q~OJF..~IG4
(2) ABS~LUR ONI;E RELMIR TO PRIC~ PIE)JECTION
t,~:l~’4T GI’MEN TO RF..GICN~ EXPERIENCE IS
~r~q~S RESTATH3 TO 1~ LE’~EL OF

N-3
N-2
N’I

0.00~0

0.503:)



NORTH CAROLINA



NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTO~ SELECTION METHODS AND PROJECTION METHODS

STATE: NORTH CAROLINA

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity:

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:    Comparison of Projections - Deviations by Loss Statistic Type

Medical: Comparison of Restated Projections - Deviations by Loss
Statistic Type



NATIONAL COUNCIL ON COHPENSATION INSURANCE

PREHIU~ AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT    BY    DIAGONAL,    SHOWING    VARIANCE

STATE: NORTH CAROLINA PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981

1982
1983

1984

1985
1986

1987

1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

REGION: SOUTHERN

1ST TO    2ND 2ND    TO 3RD 3RD    TO    4TH 4TN    TO    5TH

1.038

1.055

1.036
1.057

1.075

1.056

1.037
1.053

1.050

1.004

1.006

1.005
1.005

0.994

1.006

0.999
1.002

1.004

0.999
1.005

1.001

1.000

1.001
1.003

1.004

0.999

0.999

1.000
1.000

1.000

0.999

0.999
1.001

1.001

0.999

1.000

9 9 9 9

1.051 1.003 1.001 1.000

0.000156 0.000016 0.000005 0.000001

0.012 0.004 0.002 0.001

PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE 1ST TO    2ND 2ND    TO    3RD 3RD    TO    4TH 4TH    TO    5TH

1981

1982
1983

1984

1985

1986

1987
1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARIANCE

1.051 1.007

1.037 1.009

1.050 1.004

1.048 0.998

1.053 1.001

1.043 1.004

1.036 1.004

1.051 1.006

1.001
1.005

1.000

1.002

0.999

1.004
0.999

1.000

0.999
1.000

0.998

1.000

1.000

1.002
1.001

0.999

8 8 8 8

1.046 1.004 1.001 1,000

0.000044 0,000012 0.000005 0.000002

0.006 0.003 0.002 0.001

03:32 PN 04/01191,





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPMENT ANALYSIS

~VELOPHENT BY DIAGONAL, SHO~ING VARIANCE

STATE: NORTH CAROLINA

LOSS TYPE: INDEMNITY

EVAL DATE

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TN 5TH TO 6TH 6TN TO ~TN 7TH TO 8TH

1981 1.521 1.158 1.082 1.042 1.024 1.022 1.011

1982 1.503 1.153 1.070 1.044 1.035 1.018 1.012

1983 1.445 1.147 1.064 1.038 1.027 1.018 1.015

1984 1.494 1.135 1.068 1.034 1.028 1.021 1.021

1985 1.531 1.166 1.063 1.039 1.026 1.024 1.016

1986 1.495 1.170 1.078 1.041 1.024 1.018 1.013

1987 1,487 1.168 1.070 1.049 1.028 1.020 1.013

1988 1.546 1.174 1.082 1.041 1.034 1.025 1.015

1989 1.567 1.199 1.091 1.046 1.029 1.028 1.015

POINTS 9 9 9 9 9 9 9

AVERAGE 1.510 1.163 1.074 1.042 1.028 1.022 1.015

SAHPLE VARIANCE 0.001299 0.000333 0.000090 0.000020 0.000015 0.000013 0.000009

eMPLE COEFF OF VARIANCE 0.024 0.016 0.009 0.004 0.004 0.003 0.003

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATEREGION: SOUTHERN

LOSS TYPE: INDEMNITY

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH,, 5TN TO 6TH 6TH TO 7"rH 7TH TO 8TH

1981

1982 1.517 1.1~ 1.085 1.046 1.028 1.017 1,011
1983 1.543 1.182 1.081 1.043 1.027 1.017 1.012

1986 1.562 1,184 1.085 1.044 1.028 1,022 1.013

1985 1.~28 1.211 1.093 1,053 1.032 1.020 1.014
1986 1.638 1.224 1.092 1.051 1.034 1.027 1,014

1987 1.657 1.235 1.107 1.062 1.039 1.028 1,016

1988 1.686 1.236 1.104 1.058 1.039 1.027 1.018

1989 1.716 1.241 1.108 1.058 1.036 1.025 1,020

POINTS 8 8 8 8 8 8 8
AVERAGE 1.618 1.212 1.094 1.052 1.033 1.023 1,015

SAMPLE VARIANCE 0.005030 0.000651 0.000114 0.000051 0.000024 0.000020 0.000009
SAHPLE COEFF OF VARIANCE 0.044 0.021 0.010 0.007 0.005 0.004 0.003

03:31PM     04/01/91





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PRENIUH kND LOSS DEVELOPHENT kNALYSIS

eVELOPNENT BY DIAGONAL, SHO~ING VARIANCE

STATE: NORTH CAROLINA

LOSS TYPE: INDENNITY

EVAL DATE

1981
1982

1983

19~
1985

1986

1987
1988

1989

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND    2ND TO ]RD    ]RD TO 4TH    4TH TO 5TH    5TH TO 6TH

0.997

0.972

1.007

1.006

1.037

1.052

1.055

1.091

1.106

0.979

0.988

0.992
0.996

1.009

1.022
1.038

1.062

1.0~7

6TH TO TTH 7TH TO 8TH

1.000 1.005 1.007 1.001 1.005

0.992 0.997 1.011 0.991 0.992
0.986 1.002 1.001 1.00] 1.002
1.007 1.001 1.002 1.002 0.99]

1.012 1.001 1.002 0.996 1.009

1.018 1.00] 0.999 1.000 1.005

1.015 1.007 1.001 1.00] 1.006
1.014 1,012 1.016 1.01] 1.002

1.010 0.997 1.000 1.007 1.010

POINTS 9 9 9 9 9 9 9
AVERAGE 1.036 1.015 1.006 1.003 1.00/, 1.002 1.003

SANPLE VARIANCE 0.001988 0.0008~5 0.000122 0.00002] 0.0000]] 0.0000]9 0.0000~1

e PLE COEFr OF VARIANCE 0.0~3 0.029 0.011 0.005 0.006 0.006 0.006

REGION: SOUTHERN

LOSS TYPE: ]NDEHNITY

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND    2ND TO ]RD    ]RD TO 4TH    4TH TO 5TH    5TN TO 6TH    6TN TO 7’TN TrN TO 8TH

1981

1982 1.072 1.020 1.00~ 0.999 1.001 0.995 0.999

1983 1.10] 1.021 1.010 1.005 1.001 1.001 1.001

198~ 1.089 1.028 1.010 1.000 0.999 1.00~ 1.002

1985 1 . 140 1.039 1.019 1.007 1.003 0.999 0.998

1986 1.163 1.075 1.029 1.010 1.009 1.012 1.00~

1987 1.165 1.074 1.022 1.015 1.011 1.00~ 1.002

1988 1 . 174 1.073 1.031 1.018 1.008 1.008 1.007

1989 1 . 165 1.059 1.03/, 1.017 1.009 1.002 1.00~

POINTS 8 8 8 8 8 8 8

AVERAGE 1.134 1.0~9 1.020 1.009 1.005 1.003 1.002

SAMPLE VAR]ANCE 0.00160~ 0.000592 0.00012.] 0.000055 0.000021 0.000028 0.000008

~PLE COEFF OF VARIANCE 0.035 0.023 0.011 0.007 0.005 0.005 0.003

03:35 PN     0~/01/91





NATIONAL COUNCIL ON COHPENSAT[ON ]NSURANCE

PREH]UM AND LOSS DEVELOPHENT ANALYSIS

eVELOPHENT BY D[AGONAL, SHOIJ]NG VARIANCE

STATE: NORTH CAROLINA

LOSS TYPE: INDEHNITY

INCURRED - OEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TN TO 6TH 6TN TO 7TH ~rH TO 8TH

1981 0.917 0.945 1.000 0.998 1.008 0.999 1.007

1982 0.877 0.951 0.984 0.978 1.008 0.990 0.990

1983 0.910 0.947 0.969 0.982 0.997 1.000 1.001

198~ 0.915 0.954 1.001 0.979 0.998 0.999 0.991

1985 0.958 0.9~ 1.011 0.973 1.000 0.994 1.006

1986 0.971 0.991 1.027 0.970 0.996 0.995 0.998

1987 0.976 1.017 1.00~ 0.999 0.999 1.002 1.006

1988 0.985 1 . 027 1 . 011 1 . 007 1 . 036 1 . 008 1 . 000

1989 0.994 1.012 0.998 0.985 0.998 0.996 1.011

POINTS 9 9 9 9 9 9 9

AVERAGE 0.9~5 0.980 1.001 0.986 1.00Z+ 0.998 1.001

VARIANCE 0.001667 0.001077 0.000276 0.000163 0.000160 0.000027 0.000052

COEFF OF VAR]ANCE 0.043 0.0~ 0.017 0.013 0.013 0.005 0.007

REGION: SOUTHERN

LOSS TYPE: INDEHN]TY

INCURRED - OEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE IST TO 2ND 2ND TO 3RD 3RD TO ~TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7’TH 7TH TO 8TH

1981

1982 0.968 0.981 0.994 0.978 0.996 0.992 0.997

1983 1.014 0.978 0.995 0.982 0.995 0.998 1.000

198/, 1.020 1.003 1.006 0.986 0.998 1.002 1.002

1985 1.064 1.010 1.015 0.987 1.000 0.996 0.996

1986 1.08~ 1.0~7 1.025 0.988 1.005 1.008 0.993

1987 1.081 1.0~9 1.012 1.006 1.009 1.001 1.002

1988 1.071 1.0~2 1.021 1.012 1.015 1.005 1.007

1989 1.065 1.032 1.023 1.007 1.005 0.996 1.005

POINTS 8 8 8 8 8 8 8

AVERAGE 1.0~6 1.018 1.011 0.993 1.003 1.000 1.000

SAMPLE VARIANCE 0.001680 0.000833 0.000147 0.000169 0.000048 0.000028 0.000022

~MPLE COEFF OF VARIANCE 0.039 0.028 0.012 0.013 0.007 0.005 0.005

03:37 Pfl     04/01/91





NATIONAL COUNCXL ON CONPENSATZON INSURANCE

PREMZUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY D[AGONAL, SHC~ING VAR]ANCE

STATE: NORTH CAROLINA

LOSS TYPE: #EDICAL

EVAL DATE

PA%D - DEVELOI~4ENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TN TO 6TH 6TN TO TTH 7TH TO 8TN

1981 1.177 1.049 1.021 1.012 1.013 1.012 1.003

1982 1.182 1.055 1.024 1.012 1.011 1.009 1.009

1983 1.177 1.056 1.023 1.012 1.008 1.008 1.008

198~ 1.194 1.047 1.03~ 1.013 1.016 1.009 1.009

1985 1.219 1.060 1.024 1.021 1.009 1.011 1.005

1986 1.207 1.052 1.030 1.013 1.011 1.012 1.011

1987 1.205 1.056 1.020 1.015 1.009 1.010 1.006

1988 1.254 1.072 1.034 1.020 1.014 1.007 1.011

1989 1.263 1.080 1.029 1.027 1.009 1.010 1.005

POINTS 9 9 9 9 9 9 9

AVERAGE 1.209 I.~9 1.027 1.016 1.011 1.010 1.007

S~PLE VARIANCE 0.001008 0.000117 0.000029 0.000029 0.000007 0.000003 0.000008

~ PLE COEFF OF VARIANCE 0.026 0.010 0.005 0.005 0.003 0.002

REGION: SOUTHERN

LOSS TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7TN TO 8TH

1981

1982 1.215 1.079 1.044 1.027 1.015 1.013 1.009

1983 1.216 1.070 1.042 1.021 1.019 1.012 1.010

19~ 1.233 1.073 1.039 1.026 1.017 1.014 1.012

1985 1.245 1.073 1.037 1.025 1.017 1.013 1.013

1986 1.267 1.082 1.042 1.022 1.017 1.018 1.012

1987 1.283 1.093 1.043 1.028 1.020 1.016 1.012

1988 1.314 1.101 1.048 1.029 1.021 1.015 1.013

1989 1.3~0 1.112 1.055 1.033 1.022 1.018 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.264 1.085 1.044 1.026 1.019 1.015 1.012

SAMPLE VARIANCE 0.002096 0.000229 0.000031 0.000015 0.000006 0.000005 0.000002

SANPLE COEFF OF VARIANCE 0.03 0.014 0.005 0.004 0.002 0.002 0.001

03:39 PM     04/01/91





NAT]ONAL COUNCIL ON CONPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPNENT ANALYS]S

BY DIAGONAL. SHO!,/]NG VARIANCE

STATE: NORTH CAROLINA

LOSS TYPE: NEDICAL

EVAL DATE

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 0.987 1.007 1.017 0.992 1.011 1.006 1.003

1982 0.950 0.996 0.994 0.979 1.020 1.011 1.071

1983 0.993 1.007 0.973 0.993 1.000 0.997 0.998

1984 1.010 1.012 1.011 1.001 1.010 1.010 1.006

1985 1.038 1.004 0.993 1.013 1.004 1.006 1.009

198& 1.035 0.983 1.020 1.002 1.021 1.001 1.014

1987 1.035 1.028 1.018 1.007 0.999 1.011 1.020

1988 1.048 1.027 1.007 0.988 1.004 0.988 0.997

1989 1.069 1.034 0.9~0 1.011 0.998 1.001 1.006

POINTS

AVERAGE

SAMPLE VARIANCE

ePLE COEFF OF VARIANCE

REGION: SCXJTHERN

LOSS TYPE: MEDICAL

9 9 9 9 9 9 9

1.018 1.011 1.003 0.998 1.007 1.003 1.014

0.001344 0.000271 0.000255 0.000128 0.000075 0.000058 0.000513

0.036 0.016 0.016 0.011 0.009 0.008 0.022

PAID + O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH TTH TO 8TH

1981

1982 1.042 1.020 1.009 1.006 1.008 1.003 1.013

1983 1.054 1.015 1.023 1.013 1.004 1.005 1.008

198~ 1.067 1.020 1.010 1.006 1.008 1.013 1.007

1985 1.072 1.019 1.004 1.011 0.999 1.010 1.006

1986 1.083 1.026 1.018 1.009 1.011 1.011 1.008

1987 1.100 1.043 1.018 1.015 1.013 1.011 1.008

1988 1.101 1.038 1.015 1.012 1.007 1.006 1.010

1989 1.0~3 1.031 1.022 1.013 1.014 1.011 1.012

POINTS 8 8 8 8 8 8 8

AVERAGE 1.077 1.027 1.015 1.011 1.008 1.009 1.009

SAMPLE VARIANCE 0.000468 0.000100 0.000045 0.000011 0.000024 0.000013 0,00000~

PLE COEFF OF VARIANCE 0.020 0.010 0.007 0.003 0.005 0.004 0.002

03:41PM     04/01191





NATZONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHOf,/ING VARIANCE

STATE: NORTH CAROLINA

LOSS TYPE: MEDICAL

INCURRED - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 7TH 7TH TO 8TH

1981 0.944 0.987 1.020 0.990 1.013 1.007 1.005
198~ 0.890 0.976 0.990 0.97’0 1.019 1.010 1.069

19~ 0.93~ 0.979 0.960 0.98,?. 0.998 0.995 0.998

198~ 0.952 0.984 1.003 0.988 1.007 1.008 1.005
1985 0.988 0.983 0.989 0.998 1.002 1.004 1.007
1986 0.990 0.9~9 1.024 0.98~ 1.019 0.998 1.012
1987 0.~0 1.014 1.010 1.003 0.998 1.010 1.019
1988 1.000 1.016 1.012 0.987 1.016 0.985 0.997
1989 1.023 1.027 0.995 1.003 0.998 0.996 1.005

POINTS

AVERAGE

SAHPLE VARIANCE

~rPLE COEFF OF VAR]ANCE

REGION: SOUTHERN

LOSS TYPE: MEDICAL

9 9 9 9 9 9 9
0.968 0.993 1.000 0.989 1.008 1.001 1.013

0.001686 0.000425 0.00038~ 0.000114 0.000083 0.000073 0.000485
0.042 0.021 0.020 0.011 0.009 0.009 0.022

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ]RD ]RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 0.981 0.998 1.00~ 0.995 1.006 1.001 1.011

1983 1 . 005 O. 990 I . 013 I . O01 I . O01 1 . 003 I . 007

198~ 1.025 1.003 1.006 0.998 1.007 1.01~ 1.007

1985 1 . 0~0 1 . 002 1 . O01 1 . 000 0.997 1 . 008 1 . 005

1986 1.038 1.011 1.017 0.998 1.009 1.009 1.005

1987 1.052 1.029 1.013 1.011 1.011 1.009 1.008

1988 1.049 1.024 1.012 1.009 1.012 1.004 1.010

1989 1.048 1.022 1.020 1.007 1.012 1.008 1.012

POINTS 8 8 8 8 8 8 8
AVERAGE 1.029 1.010 1.011 1.002 1.007 1.007 1.008

SAHPLE VARIANCE 0.000609 0.000~4 0.000045 0,0000~ 0.0000]0 0.000015 0.000007

SAHPLE COEFF OF VARIANCE 0.024 0.014 0.007 0.006 0.005 0.004 0.003

03:43 PN     04101191





1978 PAID ÷ 0/$                                                   61,~41,42761,2~9,3~0 61o413o149 61,~29,0~7    61,4~,~

1~ ~ID (1) 0.1~ 0.~ 0.~ 0.~
1~ ~D + ~ (1) 0.~ 0.~ 0.~ O~
1~ !~ (1) 1.~ 0.~ O~ 0.~
1~ ~lO (2) 0~ 0~ 0~ 0.~
1~ ~O + ~ (2) 0.~ 0.~ 0.~ 0.~
~ i~ (2) 1.~ 0.~ 0~ 0.~

19"/9 PAll) 66,88~,553 66,108,818 65,82B,786 65,958,692 ~5,410,~09 ~5,316o19;
1~ PAID * o/s 6~,5~o,~51 68,500,860 68,707,9~0 68,7~2,(63 69,2Z3,~1 69,167,~5
lf’~ l~OJ~) "rle64S, I~ 68,8~L,?W 68e79b,~ 68,q’34,534 (#cO?2, W8
lg’~ PAID (1) 2./d~ 1.21~ 0.7~ 0.98~ 0.1~
1979 PAID + O/S (1) 0.5~ 0.S~ 0.6~ 0.61~ 0.0~
1979 IKIJI~ (1) 3.2~; 0.72~ 0.82~ 0.6~ 0.4~
19/9 PAID (2) 1.1~ 0.4~ 0.20� 0.83~ 0.1~
1979 PAID ÷ O/S (2) 1.5~ 0.3~ 0.05~ 0.7~ 0.0~
1979 IXOJU~ (2) 3.8~ 0.1~ 0.2[~ 0.Z0� 0.43~

1;~3 PAll) 74,012,0g0 77,g82,387 7~,359,074 79.507,714 "/~,W,1,5(~, 80,177,(~0~
lg53 PAID + O/S 79,102,245 83,~,g29 85,7~3,918 86,120,578 87,8~3,m;x 8’7,499,931
1~3 I~ 76,3W,6~ 8~,59~,613 85,738,367 W,g07,9~ 90,306,W7 88,531,67;’
1~E3 PAID (1) 7.69~ 2.7~ 1.0~ 0.8~ 0.2~
lgS3 ~ + O/S(1) 9.6~ 4.8~ 2.027. 1.5Z~ 0.45X
1963 I~ (1) 13.81~ 6.7"1X 3.16~ 2.9(~ 2.0~
1~3 PAll) (2) 5.3(~ 1.7"~ 0.19~ 0.55~ 0.30~
1983 PAID + O/3 (2) 5.27~ 2.~(~ 0.45~ 2.0~ 0.~’,~
1983 llK]J~l~ (2) 8.~ 3.81X 0.2~ 5.1~ 1.9"~

1~8~ PAID %,6%,R5 95,091,~38 95,62~,9~ 97,235,1~8 97,8S2,7~
19eY, PAID ÷ O/S 99,629,077 10t,,96S),276 107,9~8,215 109,618,~31 1W,637,999
1~ IKlJ~D 97,748,297 10~,199,599 109,421,08) 114,059,157 111,901,212
lg84 PAID (1) 3.Z3X 2.82~ 2.219; 0.6~
lg8~ I~D * O/S(1) 8.2~ 3.3~ 0.6~ 0.90�
1984 II(:lJm~ (1) 12.65~ 6.88~ 2.22~ 1.9~
~ PAID (2) 0.~ 0.5~ 1.68~; 0.6~
lgfl~ PAID + O/S (2) S.](~ 2.83:[ 1.56~ 0.8~
NB4 IUC1JU~ (2) 6.(~ 5.01~ 4.2~ 1.892:

(1) MSI].UT~ DEVIATICN l:904
(2) /4B~LUTE ~ R~LATI’~q~ TO PRICR PRO~CTIOI CR RER3RT.

~ HAVE 8EDI RESTATE) TO T)E LATEST D1~.

X-.4
N-3
N-2
N-1

0.0000
0.0000
0.5000
0.5000

AVB~,N~ AVG

0.3~
0.187, *
0.(~
0.4~
0.28~ *
0.4.~

1.11"~
0.57~ *
1.1Z~
0.55~
0.5~ *
0.~

0.(~’~
0.85"4
0.7~
0.59~
0.5"~
1.2~

3.24~
2.83g
1.22~
1.0~ *
1.1~

3.2]7, *
4.23~
7.7~
1.0C~ *
1.?~
2.96X

3.7~
5.73X
1.6~ *
2.2~
3.8"~

3.3~
5.9"~
0.82X *
2.66X
4J,4~

09:00
0~114/91



MATIO4~. CX1.M:IL O~ ~TICN ll4gJ~
I~TH CN~OLII4AII4:M~ITY         CI:14>~ISI~ OF Fq~I:kEL’TIOIS R£STATED TO INOJ:~ ~

1ST TO 8TH ~[) 10 ~n4 ~i~ 10 ~ 4TH 10 ~TH ~ 6TH~ ~H ~A~

PAID ~,~,~ ~,~,~ 61,~,~ ~,~1,~ 61,~,~7
PAID + ~ 61,~,~ 61,~,~ 61,~,4~ 61,~,~7 61,~,~1
I~ ~,~9,~7 ~ 61,~,~ 61,~1,6~ 61,1~,1~ 61,167,~
PA]D (1) 3.1~ 1.~ 0.~ 0.~
~[D + ~ (1) 0.~ 0.~ 0.~ 0.1~
Z~ (1) 1.~ 0.~ 0.~ 0.~
~ZD (2) 1.~ 1.~ 1.~ 0.~
~[D + ~ C2) 0~ 0.~ 0.~ 0.1~
~ (2) 1.~ 0.~ 0~ 0.~

1980 PAID + 0/S "/0,48;),~21 79,Z11,T/2 71,786,396 71,711,~ 71,451,516 71,655,459 71,640,576
1~0 ll(lJ~E) 72,313,538 69,972,3~ 71,765,541 71,2W,098 71,180,0W 71,716,807 71,600,4/,6
1980 PAID (1) 0.a(~ 0.2~ 1..~X 2.79X 1.57~ 0.(]~
1980 PAID ÷ O/S (1) 1.61); 1.9~ 0.2[~ 0.1(~ 0.~(~ 0.(~
1980 I~0J~E) (1) 1.00~ 2.2"~ 0.23~ 0.~t,~ 0.S~ 0.16~
1~0 PAID (2) 0.(]~ 1.11~ 1.3~ 1.19~ 1.~ 0.0;~
l~e0 PAID + O/S (2) 0..3~ 2.~ 0.1~ 0.3~ 0.291 0.~
1980 INOJ~5) (2) 3.24~ 2.~ 0.6~ 0.1S~ 0.7~ 0.1(~

1981 PAID 72,016,601 69,019,0;5 68,743,566 6~.32B,418 68,870,(x3) 67,92B,257 (:8,3�)~,26~ 6~,155,860
1981 PAID + O/S ~,3~,2~ 66,495,3;5 67,(~,520 6B,666,805 ~8,637,3~ 68,7~,657 69,695,(]06 70,(](,3,532

1~61 PAID (1) 4.1~ 0.2~ 0.(~ 0.25X 0.41~ 1.7~ 1.Z3X
1981 PAiD ÷ O/S (1) 6.63~ 5.0~ 3.3"~ 1.9~ 1.~8~ 1.8~ 0.S~
1~el IIGJa~ (1) 3.7(~ 5.33~ 3.9~ 1.T~ 2.33~ 1.8~ 0.8~
1981 PAID (2) 4.16~ 0./4K 0.8~ 0.6(~ 1.3"~ 0.SS~ 1.~"~
1~1 PAID ÷ O/S (2) 1.6~ 1.79~ 1.~’~ 0.01); 0.19~ 1.3~ 0.S~
1~1 IIIli~B) (2) 1.6~ 1.~ 2.2"~ 0.5"~ 0.S(~ 1.W~ 0.81);

19e2 PAID ÷ O/S 66,2Q3,060 68,374,078 70,Z38,164 70,749,160 71,162,927 72,8~6,836    72,910,8~1
1962 ll(]J~l~ (6,253,0~9 67,S~6,8~6 70,29(*, 17~ 71o~,58~ 73,7~7,161 T~’, 1(#,~’    76,6(~,6~
1;e2 PAID (1) 7.03X 5.65X 2.53~ 2.1~ 2.83~ 1.T~
1982 PAID + O/S (1) 9.2[]~ 6.2~ 3.67~ 2.9~ 2.~R 0.~
1~ I~ (1) 14.~ 11.~ 8.31~ 6.~ 3.~ 0.~
1~ ~lO (2) 1.4~ 3.~ 0.41~ 0.~[ 1.~ 1.~
1~ ~ZO + ~ (2) 3.~ 2.~ 0.~ 0.~ 2.~ 0.~
1~ I~ (2) 3.~ 4.~ 1~ 3.1~ 4.~ 0.~

1983 PAID 79,~51,225 8(,,~7,/,08 ~5,~47,116 84,478,888 8(,,8~6,345 80,0(~), 78B
1~3 PA~ + O/S ~,610,1~A 83,715,961 85,711,912 86,0~1,(R8 88,0~’,1~0 87,631,761
1983 IM:IJRI~ 76,3~2,#;~ 82,593,613 ~,738,367 ~,~07,9~ ~0,306,(67 88,531,677
1983 PAID (1) 7.80~ 2.(38~ 0.71); 1.8~ 1.43~
lg83 PAID + O/S (1) 9.15~ 4.47~ 2.1~7~ 1.81); 0.53~
lg83 I~ (1) 13.81); 6.71~ 3.1(~ 2.9~ 2.00~
1~3 PAID (2) 6.2~ 1.4~ 1.13~ 0.41~
1983 PAID ÷ O/S (2) 5.1~ 2.38~ 0.3~ 2.3~ 0.53~
lg63 !~ (2) 8.2~ 3.81); 0.2[~ 5.1~ 1.q~

1984 PAID 1C12,3~8,919 1(~,~5,616 101,603,865 1Q3,176,(~.9 1W,W~,S51
1984 PA~D + O/S 100,163,939 1(X,,9~2,333 107,83~,678 109,871,863 108,801,676
lSW* IN~RRS) 9"/,7~8,297 1~,199,S~ 109,~21,W0 114,W9,157 111,~:)1,Z12
198~ PAID (1) 2.57~ 2.52~ 3.2~ 1.T/~
1984 PAJD ÷ O/S (1) 7.~ 3.55~ 0.88~ O.gB~
1~ IKlJa~ (1) 12.(~’~ 6.8~ 2.22~ 1.g~J~
1984 PAID (2) 0.0~ 0.7~ 1.55~ 1
lgE4 PAID ÷ O/S (2) 4.7"~ 2.7(~ 1.81~ O.q’~
1984 IKIJU~ (2) ~.6C~ 5.01); &.W.); 1.8g~

M3~S:(1) ASg3.2RE DEVIATION FROq LAST FRCUECTICN (DR R£R~T), RATIOB) 10
(2) ~ DW~GE R£L.ATI*dE TO FRICli RIDJECTICN G~ R£R3tT.
kEIGHT GIVEN TO R£GIDNN. 196~IENC£ IS 0.0000.
LOS~"S RESTAT!3) TO I~ L.EV~ OF 81"H R£P~T, AM) 10 LAST DIA~NAL.

N-4
N-3
N-2
N-1

0.0000
0.0000
0.5000
0.5000

*~o~
AV~3:I/~E AVG

1.~
0.3~ *
1.18~
0.9~
0./~ *
0.96~

1.05~
0.?1~ *
0.78~
0.~8:~
0.57~ *
1.2(~

3.0~
2.83~
1.32~
0.9~ *
1.18~

3.66~ *

7.71J~
1.47); *
1.63~
2.~

2.T~ *
3.63~
5.73X
2.12~ *
2.17~
3.8"/X

2.~ *
3.34~
5.92~
1.�)~ *

4.~



1980 PAID &6,329,g~5 4~,450,825 47,066,818 47,/~5,291 47,532,516 47,~85,570 47,603,~
1980 PAID ÷ O/S 51,110,017 49,676,171 49,7/d),337 51,145,439 51,829,958 52,501,257 51,481,0C~
1980 INOJ~ 52,756,8~3 49,998,336 49,9~2,106 51,169,09~ 51,829,/K~’/’ 52,606,3~6 51,~30,081lgfl0 PAll) (1) 2.6(7~ 2.42X 1.’L.R~ 0.~’Y, 0.15~ 0.25X 1.15"X
1;80 PND ÷ O/S (1) 0.72~ 3.51~ 3.3~ 0.(~’3~ 0.(~ 1.98~ 1.82~
19BI3 IKlm~ (1) 2.1~l; 3.16~ 3.~ 0.8~ O.3g~ 1.8~ 1.9G~
1980 PAID (2) 0.28~ 1.33~ 0.8;~ 0.1~ 0.10~ 0.~’~ 0.49~
1~0 PAID + O~ (2) 2.81X 0.13~ 2.82~ 1.~ 1.30~ 1.9~
1~13 ItKlJ~B) (2) 5.Z3~ 0.1~ 2.~ 1.2~ 1.5~ 1.86~ 2.07~

1981 PAID (1) 1.18~ 1.2Q~ 1.18~ 1.2~ 0.8~ 0.74~ 0.~ 0.96~
1961 PAID + O/S (1 2.81~ 1.90~ 1.1(~ 3.51~ 3.5i~ 2.93~ 0.25~ 2.30~
1~1 IIKIRI~ (1) 6..~Z~ 2.73~ 1.10~ 3.8Q: 3..~"~ 2.99~ 0.2~ 2.9~
1~81 PAID (2) 0.02~ 0.O2~ 0.05~ 0.]9’~ 0.1O~ 0.~1~ 0.3~ 0.19"~
1981 PAID ÷ O/3 (2) 0.8~ 0.72~ 2.32~ 0.01~ 0.55~ 2.61~ 0.25~ 1.05~1~81 Ill:LImB) (2) 3.62~ 1.58~ 2.7~ 0.z,~ 0.]5~ 2.G2~ 0.29~ 1.6~

NOIES: (1) ,qBSOLUIE DEVIATION FR~ Lk~ PRO, MCTICI4 (C~ RS]~RT), RATIOB) 10 SN4~.
(2) ~ CKeJ£M RELATIVE TO PRICR P~OJECTI(]N CR RID~T.
t,EIG4T GI’,~I TO R£GIOW.. E)Q::’~IEM~ IS 0.0000.
L,QSSES HA~,’E BEE)I IE~STATED TO TI~ LATEST DINZ)W,..

A~

2.32~
3.5
0.59~ *
1.~"~
2.0~

3.(~
3.6~
1.1~ *
3.0~
2.9l~

N-4 O.OOOO
N-3 0.0000
N-2 0..5~ 09:0~ ~
N-1 0.5003 03/14,~1



MATIO4N. (:llJ~II. (]M ~TICN IMStJW~
NCRTH CkqOLIWN~ICAL      CCM~ISCM OF R~ECTICNS IES’rA;H) TO IMI3J~E) ~

*=LO,4
lSl’TOSTH a~:)TOSTH :3~:)TOSTH 4THTOSTH 5THTO8TH 6THTOSTH 7THTOSTH RF.STATEDSTH A~3E A~

19"~ PAID 38,133/,17 ~;),281,419 ]8,299,920 38,30%632 38,846,313
1~8 PAID + O/S ~,f35,0~ ~9,71~,(~/ ~8,4~1,]55 38,~i,388 38,~07,2A5

1~/3 PAXD (1) 1.8~ 1.12~ 1.41~ 1.~ 1.~
1Fr8 PAID + O/S (1) 2.~% 1.~ 1.2~. 0.~5~ 1.5~
lf?8 1~ (1) 3.(x~ 2.11~ 1.3C~ 0.61X 1.91~
1F~8 P~JD (2) 3.01X 2.50~ 0.00� 1.~ 1.7~
1F/~ PAJD * O/S (2) 0.55~ 3.0~ 0.7~ 0.~5~ 1.22~ *
1~8 IKIII~ (2) 1./~ 3.5~ 0.7~ 0.61X 1.53~

1.75~
1.T~
2.4~
1.~
1.75~

lSeO PAID ~,~,8(~ 51,715,ZB1 50,7~/~]8 51,1(~,(]Q3 51,75~,813 50,741,222 50,TZ3,6Tr
lSOO PAXD + O/S 51,335,~86 &9,~5,/~1 &9,976,3~ 51,377,gfl2 51,9~9,127 52,58~,C)~3 51,612,317
l~eO II4(1J~ 52,7S~,803 4~,~8,33~ ~#,~52,10~ 51,16~,0;~ 51,82~,~,Z7 52,60~,2~) 51,~30,(]81
1~0 PAID (1) 1.5(~ 1.~ 0.(~ 0.88~ 2.0~ o.a3~
l~EO PAID + O/S (1) 0.5~ 3.~ 3.1~ 0.~ 0.(6~ 1.88~
1R~0 INC1R~ (1) 2.18~ 3.1~ 3.~ 0.8~ 0..W~ 1.8~
1~0 PAil) (2) 3.5(~ 1.8~ 0.7~ 1.1~ 1.F/’~ 0.03~
1~0 PAID ÷ 0/$ (2) 2.8B~ 0.~ 2.80~ 1.11~ 1.22~
1~80 1HC].l~) (2) 5.23~ 0.0~ 2.~ 1.2~ 1.50� 1.8~

1~81 P~ID 50,~80,78~ 52,~30,016 50, f/’4,200 50,~53,750 51,2fl;),574 50,280,18B 49,f~,~2~ 49,~;~,612
I~Wl PAID + O/S 50,458,906 &9,9~9,36; 69,(~,49~ 50,806,115 50,(~),285 50,3"/5,310 69,108,167 ~8,~0,67~
1~61 ]HOJ~ 52,1A’x,850 50,~95,0CX) 49,4;6,]56 50,8~5,769 50,599,481 50,L~21,W,,O k9,101,71~ 4,8,957,552
1~;~1 PAll) (1) 2.3~ 5.(~ 2.3"/~ 2.33~, 3.0(~ 0.98~ 0.29~
1981 PAll) ÷ O/S (1) 3.02~ 2.02% 1.~, 3.73~ 3.49~ 2.8SY,
1;~1 IB].I~ (1) 6.591 2.73~ 1.10~ 3.8~ 3.35"4 2.9~ 0.2~
1;61 PAll:) (2) 3.W~. 3.15"/. 0.0~ 0.(~ 1.9/Y. 0.(:~ 0.29~
19~1 PAID ÷ 0/3 (2) 0.9/% 0.61~ 2.30~ O.Z3~ 0.62% 2.5~, 0.2~
1;61 I~R~:) (2) 3.62~ 1.58X 2.7~ 0.~ 0.35~ 2.6~, O.L~

2.~3X
2.3~

1.~
1.07"/.
1.6~

0.7~
2.Z3~
3.63~
1.05"/.
1.80~
2.0~

1.3~
3.6~
3.67~
1.5~
3.05~
2.gO~

NOTES:(1) ABS:I.UtE I]EV~ATIOH FNCIq LAST PRO,,ECTION (CR RI~)CRT), RATICB) TO SN, E.
C2) AESC1.LJT~ CHN~GE R£1,ATI~ TO PRIC]R PRI:IECTIC]N (JR R~PCRT.
tJ=IGI’IT GIM~N TO REGIGNAL E)Oq~RIENC~ IS O.�I~O.
LOSSES i~STAIE) TO I~ t.,EMEL QF 81"H RI~RT, AN:) TO LAST

N’3
N’2
N-1

0.0000
0.0000
0.5000
0.5000

0.9~ *
1.5~

1.32~ *
2.3~
2.7"~
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

ANALYSIS OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: UTAH

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:

Premium:

Indemnity:

Indemnity:

Development by Diagonal, Showing Variance

Tests of Minimum Average Squared Deviations

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Indemnity: Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical: Paid - Development by Diagonal, Showing Variance

Medical: Paid - Tests of Minimum Average Squared Deviations

Medical: Paid+O/S - Development by Diagonal, Showing Variance

Medical: Paid+O/S - Tests of Minimum Average Squared Deviations

Medical: Incurred - Development by Diagonal, Showing Variance

Medical: Incurred - Tests of Minimum Average Squared Deviations

Indemnity: Comparison of Projections - Deviations by Loss Statistic Type

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:    Comparison of Projections - Deviations by Loss Statistic Type

Medical: Comparison of Restated Projections - Deviations by Loss
Statistic Type



NATIONAL COUNC]L ON COMPENSATION [NSURANCE

PREMIUM    AND    LOSS    DEVELOPMENT    ANALYSIS

DEVELOPMENT BY D]AGONAL. SHOWING VARIANCE

STATE: UTAH PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981
1982

1983

1984

1985
1986

1987

1988
1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF OF VARIANCE

REGION: WESTERN

1ST TO    2ND 2ND    TO 3RD 3RD    TO kTN 4TH    TO    5TH

1.055

1.097

1.113

1.065
1.028

1.015

1.012
1.021

1.019

1.001

1.022

1.000
1.014

0.996

1.019

0.995
0.970

0.983

1.001 1.000

1.004 0.983

1.005 1.000

0.999 1.000

0.997 1.000

1.002 1.005

1.000 1.001

1.001 1.001

0.999 1.001

9 9 9 9

1.047 1.000 1.001 0.999

0.001416 0.000284 0.000006 0.000039

0.036 0.017 0.003 0.006

PREMIUM    - DEVELOPMENT    DXAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981

1982

1983

1984

1985

1986

1987

1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF    VARXANCE

1ST TO 2ND

1.043
1.033

1.043

1.068

1.051

1.043
1.062

1.028

2ND TO 3RD 3RD TO 4TH

1.008 1.003

1.003 0.999

1.007 1.002

1.003 1.002

1.003 1.000

1.006 1.002

1.006 0.999

1.000 1.000

4TH TO 5TH

1.002

1.001

0.999

0.999

1.001

1.004

0.999

0.999

8 8 8 8

1.061 1.005 1.001 1.001
0.000056 0.000007 0.000002 0.000003

0.007 0.003 0.002 0.002

05:18 PM 06/01/91
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NATIONAL COUNCIL ON CO#PENSATION INSURANCE

PREMIUN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPflENT BY DIAGONAL, SHO~ING VARIANCE

STATE: UTAH

LOSS TYPE: INDEMNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2MD TO 3RD 3RD TO 4TH 4TN TO 5TH 5TN TO 6TH 6TN TO 7TH 71"N TO 8TH

1981 1.287 1.131 1.06~ 1.055 ¯1.021 1.010 1.011

1982 1.359 1.18~ 1.062 1.046 1.035 0.996 1.003

1983 1.376 1.121 1.0~6 1.0~0 1.024 1.009 1.006

198~ 1.255 1.113 1.062 1.035 1.022 1.005 1.003

1985 1.385 1.136 1.071 1.028 1.030 1.019 1.005

1986 1.~0 1.137 1.052 1.055 1.024 1.021 1.002

1987 1.296 1.133 1.08~ 1.061 1.0~0 1.018 1.011

1988 1.265 1.118 1.069 1.0~3 1.027 1.022 1.010

1989 1.279 1.118 1.071 1.032 1.030 1.019 1.026

POINTS

AVERAGE

SANPLE VARIANCE

~rPLE COI~FF OF VARIANCE

REGION: IdESTERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9

1.316 1.132 1.065 1.0~4 1.028 1.013 1.009

0.002465 0.000~52 0.000125 0.000129 0.0000~0 0.000077 0.000055

0.0]8 0.019 0.010 0.011 0.006 0.009 0.007

PAID - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN 4TH TO 5TH 5TH TO 6TN 6TH TO 7TH 7TH TO 8TH

1981

1982 1.527 1.205 1.099 1.058 1.0~2 1.033 1.023

1983 1.574 1.212 1.100 1.060 1.0~1 1.028 1.025

1984 1.623 1.220 1,110 1.066 1.0~1 1.033 1.022

1985 1.684 1.257 1.109 1.068 1.0~3 1.03~ 1.027

1986 1.675 1.275 1.126 1.065 1.0~3 1.039 1.024

1987 1.687 1.272 1.126 1.072 1.045 1.031 1.021

1988 1.700 1.265 1.124 1.073 1.0~9 1.031 1.026

1989 1.697 1.269 1.117 1.065 1.038 1.030 1.019

POINTS 8 8 8 8 8 8 8

AVERAGE 1.6~6 1.247 1.114 1.066 1.0~3 1.032 1.023

SAMPLE VARIANCE 0.00~194 0.0008~7 0.000123 0.000027 0.000010 0.000011 0.000007

SAMPLE COEFF OF VARIANCE 0,039 0.023 0.010 0.005 0.003 0.003 O.O03

05:20 PM     0~/01/91





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PREHIUN AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL, SHO~ING VARIANCE

STATE: UTAH

LOSS TYPE: IMDEMN]TY

PAID + O/S - DEVELOPNENT D)AGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TH /*TH TO 5TH 5TH TO 6TH 6TH TO ~I’H 7’TH TO 8TH

1981 1.040 1.076 1.001 1.012 0.9~2 1.004 0.963

1982 1.012 0.911 0.998 0.985 1.01/* 0.965 0.990

1983 1.012 1.015 0.9/,8 0.990 0.969 0.993 1.000

1984 1 ¯ 015 O. 990 O. 990 O. 987 1 . 000 O. 996 O. 989

1985 1.011 0.988 0.99/* 0.964 1.006 0.986 0.99/*

1986 1.046 1.005 0.975 0.987 0.998 1.011 0.989

1987 0.918 1.012 1.077 1.003 1.099 0.997 0.970

1988 1 .C)60 1.043 1.006 0.984 0.994 0.994 1.002

1989 1.112 1.022 1.019 0.989 0.982 0.995 0.998

POINTS

AVERAGE

SARPLE VARIANCE

~ PLE COEFF OF VARIANCE

REGION: MESTERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9

1.025 1.007 1.001 0.989 1.002 0.993 0.988

0.002693 0.002030 0.001224 0.000175 0.001705 0.000163 0.000179

0.051 0.045 0.035 0.013 0.041 0.013 0.01/*

PAID ÷ O/S - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2MD TO 3RD 3RD TO 4TH /*TH TO 5TH 5TH TO 6TN 6TH TO 7TH 7TN TO 8TN

1981

1982 1.066 1.008 0.994 1.005 1.003 0.999 1.006

1983 1.085 1.026 1.013 1.003 1.009 1.005 0.998

1984 1.100 1.025 1.020 1.009 1.005 1.007 1.004

1985 1.1/.9 1.068 1.026 1.015 1.012 1.003 1.007

1986 1.141 1.074 1.039 1.013 1.011 1.007 1.005

1987 1.133 1.055 1.036 1.013 1.008 1.011 1.003

198~3 1.127 1.064 1.031 1.009 1.008 0.999 0.998

1989 1.136 1.055 1.019 1.015 1.006 1.000 1.003

POINTS 8 8 8 8 8 8 8

AVERAGE 1.117 1.047 1.022 1.010 1.008 1.004 1.003

SAMPLE VAR]ANCE 0.000890 0.000576 0.000209 0.000021 0.000009 0.000019 0.000011

SAMPLE COEFF OF VARIANCE 0.027 0.023 0.014 0.004 0.003 0.004 0.00.3

05:24 Pfl     04101191





NATIONAL COUNCIL ON CONPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPNEHT BY DIAGONAL. SHC~]NG VARIANCE

STATE: UTAH

LOSS TYPE: INDEHN]TY

|NCURRED - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO TTH TTH TO 8TH

1981 0.947 1.003 0.994 1.002 0.950 0.999 0.962

1982 0.927 0.882 0.995 0.968 1.012 0.965 0.969

1983 0.922 0.964 0.935 0.965 0.965 0.993 1.001

198~ O. 985 O. 983 O. 989 O. 96~ 1.000 O. 996 0.990

1985 0.956 0.968 0.988 0.955 1.002 0.982 0.992

1986 0.987 0.985 0.969 0.975 0.994 1.007 0.98~

1987 0.90~ 0.993 1.0~8 0.998 1.093 0.993 0.969

1986 0.949 0.983 0.993 0.992 0.~ 0.991 1.001

1989 0.952 0.951 1.000 0.984 0,981 0.992 1.001

POINTS

AVERAGE

SANPLE VARIANCE

~NPLE COEFF OF VARIANCE

REGION: I, JESTERN

LOSS TYPE: INDEHNITY

9 9 9 9 9 9 9

0.948 0.968 0.990 0.980 0.999 0.991 0.986

0.000753 0.001286 0.000873 0.000250 0.001617 0.000139 0.000198

0.029 0.037 0.030 0.016 0.0~0 0.012 0.014

INCURRED - DEVELOI:~ENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7’TH 7’TH TO 8TH

1981

1982 O. 967 O. 96/+ 0.977 O. 987 1 . 000 1 . 000 1 . 006

1983 O. 997 0.98/, 0.996 0.982 1 . 002 1 . 001 0.996

198~ 1.017 0.991 1.011 0.994 1.001 1.005 1.003

1985 1.065 1.033 1.016 0.992 1.009 1.002 1.00~

1986 1.052 1.03~ 1.023 0.987 1.00~ 1.001 0.988

1987 1 . 038 1 . 028 1 . 026 1 . 00~ 1 . 006 1 . 011 1 . 003

1988 1.028 1.029 1.018 0.999 1.014 0.996 0.999

1989 1 ¯ 024 1 ¯ 020 1 ¯ 000 1 . 000 0 ¯ 999 0. 993 1 . 003

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.010 1.008 0.993 1.00~ 1.001 1.000

SAHPLE VARIANCE 0.000957 0.000720 0.000270 0.000057 0.000026 0.000030 0.00003~

SAMPLE COEFF OF VARIANCE 0.030 0.027 0.016 0.008 0.005 0.005 0.006

05:28 PN     0~I01191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPNENT ANALYSIS

OVELOPHENT BY DIAGONAL, SHOk/ING VARIANCE

STATE: UTAH

LOSS TYPE: MEDICAL

PAID - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TN TO 6TH 6TH TO 7’TH 7"rH TO 8TH

1981 1.1~8 1.048 1.028 1.020 1.013 1.000 1.039

1982 1.1~ 1.055 1.023 1.036 1.019 1.014 1.008

1983 1.18,; 1.068 1.039 1.015 1.020 1.011 1.012

198~ 1.091 1.046 1.026 1.022 1.011 1.010 1.011

1985 1.169 1.056 1.032 1.010 1.019 1.011 1.009

1986 1.150 1.0&3 1.025 1.008 1.015 1.018 1.010

1987 1.140 1.063 1.030 1.020 1.019 1.023 1.016

1988 1.147 1.015 1.030 1.019 1.020 1.020 1.017

1989 1.137 1.077 1.0~ 1.025 1.013 1.019 1.020

POINTS 9 9 9 9 9 9 9

AVERAGE 1.146 1.055 1.031 1.019 1.017 1.014 1.016

VARIANCE 0.0006~2 0.000314 0.000053 0.000069 0.000013 0.000049 0.000092

CC~FF OF VARIANCE 0.022 0.017 0.007 0.008 0.003 0.007 0.009

REGION: I~STERN

LO~S TYPE: MEDICAL

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2NO TO 3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TN TO 7TN 7TN TO 8TH

1981

1982 1.215 1.073 1.042 1.026 1.020 1.017 1.015

198.~ 1.213 1.077 1.042 1.028 1.021 1.017 1.013

1984 1.233 1.078 1.047 1.029 1.019 1.017 1.016

1985 1.249 1.084 1.041 1.030 1.022 1.015 1.014

198~ 1.200 1.08L) 1.041 1.026 1.022 1.019 1.015

1987 1.278 1.0~2 1.049 1.028 1.025 1.020 1.012

19~8 1.303 1.101 1.052 1.030 1.022 1.021 1.016

1989 1.291 1 . 102 1.053 1.029 1.022 1.015 1.014

POINTS 8 8 8 8 8 8 8

AVERAGE 1.255 1.087 1.0~ 1.028 1.021 1.018 1.014

S~PLE VARIANCE 0.001148 0.000119 0.000025 0.000002 0.000002 0.000005 0.000002

~i~JNPLE COEFF OF VARIANCE 0.027 0.010 0.005 0.002 0.001 0.002 0.001
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NATIONAL COUNCIL ON CONPENSAT%ON INSURANCE

PREMIUM AND LOSS DEVELOPMENT kNALYS1S

DEVELOPMENT BY DIAGONAL. SNC3~ING VARIANCE

STATE: UTAH

LOSS TYPE: MEDICAL

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO /*TH /*TH TO 5TH 5TH TO 6TH 6TH TO 7TH 71"N TO 8TH

1981 1.007 1.037 0.971 1.00~ 1.00~ 0.9?1 0.989

1982 1.051 1.0/,3 0.9?1 1.015 1.013 0.9771 0.9?7

1983 1.0~ 0.972 1.00~ 0.987 1.008 1.002 1.016

198,; 1.008 0.98~ 0.990 0.9?5 0.987 0.9?7 0.977

1985 1 . 057 1 . 07? 1 . 020 1 . 01/* 1 . 038 1 . 036 1 . 027

198~ 1.137 1.119 1.010 1.002 1.0.52 1.1/.3 1.069

1987 0.936 0.972 1.003 0.983 0.963 0.961 0.950

1988 0.9/.0 1.003 1.015 0.997 0.975 0.999 0.9?8

1989 1.025 1.066 1.01z, 1.000 0.9?3 0.97/, 1.025

POINTS

AVERAGE

SANPLE VARIANCE

OPLE COEFF OF VARIANCE

REGION: I~STERN

LOSS TYPE: NEDICAL

9 9 9 9 9 9 9

1.025 1.033 1.005 1.000 1.00~ 1.010 1.005
0.003903 0.002/*03 0.000133 0.000116 0.000812 0.002892 0.001160

0.061 0.0~7 0.011 0.011 0.028 0.053 0.03~

PAID + O/S " DEVELOPMENT DIkGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TN /*T# TO 5TH 5TH TO 6TH 6TH TO 7"rH 7TH TO 8TH

1981

1982 1.030 1.012 1.002 1.012 1.009 1.01/* 1.017

1983 1.041 1.01/* 1.011 1.010 1.012 1.007 1.001

198z, 1.056 1.006 1.016 1.001 1.011 1.015 1.008

1985 1.058 1.013 1.007 1.012 1.002 1.00/* 1.008

198~ 1.072 1.026 1.015 1.012 1.005 1.012 1.012

1987 1.075 1.026 1.021 1.008 1.001 1.014 1.007

1988 1.0~1 1.021 1.010 1.001 1.000 1.003 1.00~

1989 1.062 1.023 1.010 1.007 1.008 1.003 1.020

POINTS 8 8 8 8 8 8 8

AVERAGE 1.057 1.018 1.012 1.008 1.006 1.009 1.010

SAHPLE VARIANCE 0.000225 0.000055 0.000032 0.000022 0.000022 0.000027 0.000037

SANPLE COEFF OF VARIANCE 0.01/* 0.007 0.006 0.005 0.005 0.005 0.006
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NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUM AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHO~ING VARIANCE

STATE: UTAH

LOSS TYPE: MEDICAL

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2MD TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH TTH TO 8TH

1981 0.960 1.014 0.994 1.005 1.010 0.990 0.992

1982 0.982 1.018 0.988 1.006 1.012 0.990 0.996

1983 1.007 0.966 1.000 0.974 1.005 1.002 1.016

198~ 0.990 0.981 0.988 0.994 0.986 0.996 0.977
1985 1.023 1.067 1.015 1.011 1.035 1.033 1.027
1986 1.105 1.111 1.008 0.997 1.051 1.140 1.069

1987 - 1 . 021 0.980 O. 983 1 . 027 1 . 007 0.990 0.948
1988 1.018 0.990 1.0~4 1.03~ 1.010 1.0~4 1.042
1989 0.988 1.015 1.016 1.00~ 1.009 0.980 1.020

POINTS

AVERAGE

SAMPLE VARIANCE

~rPLE COEFF OF VARIANCE

REGION: I, JESTERN

LOSS TYPE: MEDICAL

9 9 9 9 9 9 9
1.010 1.018 1.00~ 1.006 1.014 1.018 1.010

0.00169~ 0.002207 0.000369 0.000313 0.000~8 0.002540 0.001298
0.0~1 0.0~6 0.019 0.018 0.018 0.0~9 0.036

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2~D 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO TTH 7’TH TO 8TH

1981

1982 0.972 0.98~ 0.990 0.999 1.006 1.013 1.017
1983 0.985 0.986 0,997 0.994 1.007 1.006 1.001
198~ 1.003 0.985 1.011 0.991 1.009 1.014 1.007
1985 1.007 0.994 1.000 0.996 0.998 1.002 1.006
1986 1.013 1.001 1.003 0.996 1.001 1.008 1.006
1987 1.013 1.008 1,014 1.001 0.999 1.010 1.006

198~ 1.009 1.007 1,005 0.996 1.005 1.002 1.009
1989 1.017 1.014 1.003 0.999 1.003 0.998 1.019

POINTS 8 8 8 8 8 8 8
AVERAGE 1.002 0.997 1.003 0.996 1.003 1.007 1.009

SAMPLE VARIANCE 0.000247 0.000138 0.000058 0.000010 0.000015 0.000032 0.000037
SAMPLE COfEFF OF VARIANCE 0.016 0.012 0,008 0.003 0.00~ 0.006 0.006
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lq78 PAIl) 14,~,(]8~# 14,497,354
1978 PAID. O/S 14,913,~ 15,111,g70 15,475,053
17/8 I~ 15,105,371 15,163,~
1978 PAID (1) 0.47~ 0.~7/. 0.q’~
lgr/8 PAID + O/S (1) 2.21~ 0.91Y, 1.47~
1978 I)lO.IM~ (1) 0.77X 0.~;~ 2.~
lf’/8 PAID (2) 1.15~ 0.2~
~ PMD * �)/S (2) 1~ 2.4�~
1978 IIGJ~D (2) 0.3~ 2.82~

7~HT081~ ~rt.MLSTH A~J~E AVG

15,2~,505 15,250,388
15,3;~,f’/8

0.1~ 0.57~ *
0.30~ 1.22~
0.67~ 1.0~
1.1~ 0.16~ 0.6~ *
1.15~ 0.30~ 1.3C~
1.7~ 0.6~

1R33 lMCl.l~ 25,561,C]57 ~,478,923 26,330,6~ 29,957,380 ]0,157,971 28,783,8~2
1~3 PAID (1) 12.72~ 6.~ 3.9~ 0.:~ 0.45~
W83 PA~D * O/S(1) 9.8W, 9.32X 7.gb"X 6.7~ 5.18X,
~ lJdO.N~ (1) 11.2C~ 8.01X 8.52X 4.(~ 4.T/Y.
1~3 PAID (2) 7.4~ 2.47’~ 4.50~ 0.83~ 0.45~
1983 PAll) ÷ O/S (2) 0.63~ 1.51~
1963 IXlZJl~ (2) 3.59~ 0.5~ 13.T/~ 0.6~ 4.5~

(1) AESOLUTE OEVIATICN FROq LAST FqIOJECTIGH
(2) ~ CIW~E RF.LATI~ TO PRICR I~lOl
t.FIGI4T GI~N TO I~GIO~qL ~:q~IB4~ IS O.0OO0.
L, CGSES H~,~E BEEN RESTAT~ TO TIE LATEST DIN]D~L.

3.3~
3.0~ *
5.0~
3.�~ *
3.~
5.~

7.82~
7.32~
3.13~ *
4.91X

6.1(~
5.2~
2.08~ *
5.85~
4.3B~

N~ O.(X~
N-3 0.0000
N-2 0.5000 09:16
#-1 0.5C00



MATICI~IAL C[1/~I1. CN (ZI4::~TICN IMg.P.,N~
UTAH         It~B,~ITY    C04~ISCN G~ I~I1JECTICNS I~’TATI~ TO I~ LEV~

*==u~
~STATB) 8TH A~ AV~

15,23;)o630

0.3~
0.(~
0.6~

1.0"~
1.0g~
1.0~ *
0.74~ *
1.47~
1.3~

3.~
1.~
1.~
1.53~ *
1.5
2.55X

1~1 PAID ~1,W7,500 ~,3W’,&76 ~1,4W’,7~ ~,~,~ ~,~0,~ ~,4~,~ ~,~,4~ ~,676,~
1~1 ~ID + ~ ~,~,~ ~,~1,~ ~,~,~ ~,~0,~ ~,~1,7~ ~,1~,~ ~,115,~ ~,~,~
1~1 I~ ~,~,~ ~,~,~1 ~,~,~ ~,~,~ ~,~2,~ ~,~,~ ~,~7,4~ ~,~,~
1~1 ~D (1) ~ 1~ ~.~ ~.1~ 11.~ 8.~ 5.~ 11.~
1~ ~ID + ~ (1) 9.~ ~.7~ 12.~ 10.~ 8.~ 1.~ 1.~ 8.~ *
1~1 I~ (1) ~.~ ~.~ ~.~ 9.~ 9.~ 1.~ 1.~ 9.~
1~ ~ID (2) 2.4~ 4.~ 2.~ 2.~ 3.1~ 3.~ 5.~ 3.51X
1~ ~ID ¯ ~ (2) 5.~ 3.~ 2.~ 1.~ 8.~ 0.~ 1.~ 3.~ *
1~ I~ (2) 5.~ 8.1~ 3.~ 0.~ 8.~ 0.~ 1.~ 4.~

PAID 2~,W4,(~ 21,2~1,111 22,122,583 22,181,255 ~,117,~ ~,~,~ ~,~,~4
PAID + ~ ~,412,~7 ~,4~,~ ~,~9,6~ ~,~,~ ~,~,~ ~,~,~ ~,~,~

~lO (1) 3.~ ~.~ 11~ 11.1~ 7.~ ~.~
PAID + ~ (1) 5.~ 1~ 0.~ 2~ 4.1~ 1~
1~ (1) 15.~ 4.~ 1.~ 4.~ 3.~ 1.~
~ID (2) 11.~ 3.~X 0.~ 4.~ 2.~ 4.~
~ID * ~ (2) 4.7~ O~ 1.~ 6.~ 5.~ 1~
I~ (2) ~.1~ 2.~ 2.~ 7.4~ 4.~ 1.~

8.~
2.65X *
5.04X
4.6~
3.3Q~ *
5.~

kOTES:(1) ABSO.U~ DEVIATICN ~ LAST FI~JECTICN (CR REPO(T), RATICED 10
(2) ~ CHkq~ R£1.ATIVE 10 I~ICR PIIOJECTICN CR RI~CRT.
L~IIg~T GIVEN 10 R£GICNAL EM~RIENI2 IS
U:]SSES RESTATED 10 !~ I.BRL DF 8Ttl il~q]tT, ND 10 Lk~T OIAiZZ4AL.

11.43~

7.3;~ *
4.71X
4.6~
4.63X *

7.45~
5.97~
5.29X *
3.~X *
5.68X

N-4 0.0000
N-3 0.00(0
N-2 0.5000 0~:17 AM
N-1 0.5000 ~114/~I



1978 PAID 14,243,M0 ~ 14,001,827’ 13,8~3,241 13,86~,517
197~ PND + O/S 15,510,416 15,471,501 15,006o600 15,640,/,~
1978 INaJRS~ 15,783,0(,4 15,5Zfl,451 15,083,934 15,6Z[3,387
1978 PAID (1) 2.691 0.9~ O.(~b’~ 0.05~
1978 PAID ÷ O/S (1) 7.(b’~ 7.28~ 10.0"~ 6.2"~
1978 IuOJ~J~ (1) 5.64X 7.16~ 9.8;5 6.23X
1978 PA~D (2) 1.79X 0.88X 0.1(~
1978 PAID + O/S (2) 0.25"~ 3.0~ 4.22~
~ .OJ~fl) (2) 1.61~ 2.8~ 3.97~

0.~ *
?.67~
7.217-

0.05~ 0.(:8~ *
6.691 3.~
6.66"/, 3.T~

~ lldOJ~J~)                                       18,187,76418,353,49~ 18,072,607 19,185,550    22,549,829
19~ PAID (1) 1.3~ 0.7~ 1.54~ 1.34X
1979 PAID ÷ O/S (1) 12.2(~ 9.56~ 11.88~ 6.22~ 10.2~
1979 lldaJiSt~ (1) 10.8~7, 10.06~ 11./,37- 5.977. 10.517-
1979 PAIO (2) 0.~3~ 0.i~ 0.~ 0.(~ 0.6?7-
19/9 RUD ÷ O/S (2) 3.0~ 2.56~ 6.41~ 17.617- 9.~
19"/9 11i:Ua~ (2) 0.917- 1.53~ 6.16~ 17.53~ 9.517-

10.0~
9.7"~
0.591 *

7.131

1983 PA~D 19,~5,374 19,5ZB,6/,5 19,216,074 19,018,077 19,w3,gor 19,310,521 19,3;5,934
1;BO PAID ÷ O/S 21,705,526 21,1~,9~5 20,3W,,~)6 21,566,662 25,119,839 21,3/,3,127 2"1,09~,~
198:) IR 21,967,415 20,969,300 20,317,264 21,636,815 25,207,5(# 22,102,991 22,844,620
I~ PAll) (1) 0.717- 0.691 0.9~ 1.9~ 1.6~ O.~3X 1.0b’~ *
1~0 PAID ÷ O/S (1) 2.g(~ 0.191 3.74X 2.~ 19.(~7- 1.18~. 4.89’/.
1980 114:1J~ (1) 3.75~ 8.217- 11.06~ 5.291 IO..~X 3.257- 6.~
1~0 PAll:) (2) 1.4~ 1.6~ 1.0~ 0..~’7- 1.191 0.432; 1.0~ *
1980 PAID ÷ O/S (2) 2.63X 3J~. 6.217- ’16.4~ 15.03~
1~0 IM:IRRS) (2) 4.~ 3.117- 6.491 16.5CZ~. 12.3~ 3.362; 7.7"~.

1981 lMOJ~3     23,70~,02B ~,,0"/5,57’6 25,~0B,377 25,025,671 2B,7"/5,027 ~6,Z05,678 25,345,069 25,975,757
1981 PAID (1) 2.52~ 1.43~ 1.0~ 1.51~ 1.7~ 0.6~ 0.3~ 1.32~ *
~ PAl[) ÷ O/S (1 0.9(~ 3.85"~ 2.38~ 4.8~ 20.977- 3.697. 5.C~ 5.9~
1981 I~ (1) 8.;x~ 7.32~ 10.65X 3.(~ 10.~ 0.8~ 2./~3X 6.35~
1981 PAID (2) 4.W~ 2.4~. 0.491 0.25Y. 1.1~ 0.30~ 0.3~ 1.28~ *
1981 PAID + O/S (2) 2.88~ 6.IX~ "     7.3"/Y, 15.4’1~ 14.291 8.38~ 5.2(~ 8.517,
1981 I~ (2) 1.57~ 3.6~ 7.837. ’1~.98Y. 8.9~ 3.2~ 2.491

1982 PAID ~,929,8~8 23,GZ0,226 22,819,0"~ 22,6~6,53~ Z3,159,68~ 23,331,102 23,319,7~
1982 PAID + O/S 27,9~,254 ~;,174,381 2~,W6,229 33,g~3,132 29,647,981 25,7~7,9~ ~’,616,8~
1982 IKIJRN~ ~6,240,913 ~,g~8,741 29,1/,0,616 33,960,718 32,328,024 29,8~5,353
1982 PAID (1) 6.98~ 1.2~ 2.15~ 2.67~ 0.(~ 0.05~
1982 PAID * O/S(1) 5.(Y.,~; 5.~ 9.1~ ~ 11.~;; 3.117-
1~ INClllS~ (1) 12.092; 16.291 2.387, 13.T/7- 8.3~ 0.15~
198~ PAID (2) 7.6~ 0.877. 0.5~. 2.0~ 0.747. 0.(:57.
lg~ PAID + O/S (2) 9.9~, 15.4~ 16.~8:~ 12.557, 13.�~ 3.217-
1982 IKIRRm (2) 4.T~ 16.617- 16.54X 4.817- 7’.5~ 0.157,

2.~ *
10.~
8.~
1.~ *

11.817-
8.~

1983 PAll) ~6,148,1~ ~6,511,338 ~6,761,113 27’,186o166 27’,50B,9~J5 27,3~3,?~5
1983 PAID + O/S ~6,4.50o.5~0 2~,8~,413 37,951,110 33,112,494 38,753,9q7 30,8133,612
lg113 lllaJ~ 26,2W,811 38,0~7,9~ 38,125,247 34,754,629 32, 78~,2(# ~3,825,338
1983 PAID (1) 4.~ 3.017- 2.091 0.54~ 0.6~
lgl~ PAID + O/S(1) 14.13~ 3.W~ 23.2~ 7.5~ 6.65X
lg~S Ill:LimB) (1) 22.5~ 11.1~ 12.717- 2.~5~ 3.0~
198~ PAll) (2) 1.391 0.9~ 1.591 1.191 0.6~
198~ PAJD ÷ 0/3 (2) 12.9~ 27.08~ 12.~5X 1].1(~ 7.13X
1~ l~ (2) 14.(~ ~.88~ 8.84~ 5.~’~ 3.16~

2.1~ *
10.917-
10.64X
1.15"/. *

14.617-
11.8~.

2.717- *
13.317-
8
1.457- *

20.077-
13.857-

N-4
N-3 0.0000
N-2 0.5000 09:22 AM
N-1 0.5030 03114/91



PAID ÷ O/S 21,gOO,g57 21,2"~,2~2 20,417,16fl 21,6~6,011 25,192,138 21,377,9~ 21,9r,4,756
I1~ 21,~87,415 Z0,969,300 20,317,~ 21,636,815 ~,207,5(# 22,102,991 22,8U,,620
PAID (1) lO.0~ 1.~. 5.19’~ 9.35"/. 3.3"~ O .75Y.
PAID ÷ O/S (1) 0.2~ 3.0~ 6.~ 1.36~ 1~.80~ 2.58X
IgOJ~5) C1) 3.75X 8.21~ 11.1M~ 5.2~ 10.3~
~;D (2) ~.54X 3.7~ 4.M~ 6.(~ 4.~     0.75~
PAID + O/S (2) 2.8~ 4.CSX 6.02~ 1~.~8X 15.14X 2.~b’~
INOJ~S) (2) 4.6~ 3.11X 6.49X 16.50~ 12.32X

4.82~
6.98Y.
4.8~
7.85~

4.0~
7.01~
6.35~
4.61~
8.67~
6.1Q~

4.1~

8.8~

12.0~
8.~

4.~.
11;3"~
10./~.
3.07/.

14.gO~
11.8~

1984 PAID ~3,884,~6 36,~,896 38,614,229 38,727,638 38,537,ZA5
lg84 PAID ÷ C)/S 35,362,676 48,5~’7,315 37~539,1(~ 3:3,glZ3,2"/1 38,C)62,(:214
lg8; IKLRI~ ]5,659,1~7 ~8,(~,001 ~d),~,9,839 ~,m’,, 192 40,1(]8,~63
1~8~ P~ID (1) 12.0"~ 4.~ 0.2~
1~,4 P~ID ÷ O/S (1) 7.15~ Z’/’.52~ 1.3~. 10J~J~
19~ II4l~1~ (1) 11.0~
I~W, P~ID (2) 8.T~ &.Tr/, 0.2~ 0.&~,
1~8; PAID ÷ O/S (2) 37.33X, 22.(~ 9.(A~ 12.2"/Y,
1~8~ IKI.B~ (2) ~.5~ ~.~, 1.~g~ 0.5~

4.28~
11.74X
8.47’/.
3.58:r,

20.49’4
15.85"/.

MDTES:(1) NISOLLr~ I:k’VIATICN FROl IJ~ST PIE1JECTIOI ((M RE3q~T), RATIOED TO $~E.
(2) ,laSI].UTE C:I4Nd(;E RF.I.ATi~E TO PRIC]R PROJECTION CR gl3q~T.
i,EIIg4T GIVEN TO REGXOW.. E)~q~IENI~ IS
L, OS~S RE’STATE) TO INCli~SD ~ OF 8TH R£POtT, NO TO LAST DIAGi)~_.

N-k
N-3
N-2
N-1

0.0000
0.0000
0.5000
0.5000 Q~/14/~1



WISCONSIN



ANALYSIS

NATIONAL COUNCIL ON COMPENSATION INSURANCE

OF FACTOR SELECTION METHODS AND PROJECTION METHODS

STATE: WISCONSIN

ORDER OF PRESENTATION FOR TESTS AND ANALYSIS

Premium:    Development by Diagonal, Showing Variance

Premium:    Tests of Minimum Average Squared Deviations

Indemnity: Paid - Development by Diagonal, Showing Variance

Indemnity: Paid - Tests of Minimum Average Squared Deviations

Indemnity: Paid+O/S - Development by Diagonal, Showing Variance

Indemnity: Paid+O/S - Tests of Minimum Average Squared Deviations

Indemnity: Incurred - Development by Diagonal, Showing Variance

Indemnity: Incurred - Tests of Minimum Average Squared Deviations

Medical:

Medical:

Medical:

Medical:

Medical:

Medical:

Indemnity:

Indemnity: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Medical:    Comparison of Projections - Deviations by Loss Statistic Type

Medical: Comparison of Restated Projections - Deviations by Loss
Statistic Type

Paid - Development by Diagonal, Showing Variance

Paid - Tests of Minimum Average Squared Deviations

Paid+O/S - Development by Diagonal, Showing Variance

Paid+O/S - Tests of Minimum Average Squared Deviations

Incurred - Development by Diagonal, Showing Variance

Incurred - Tests of Minimum Average Squared Deviations

Comparison of Projections - Deviations by Loss Statistic Type



NATIONAL    COUNCIL    ON    COMPENSATION    INSURANCE

PREMIUM AND LOSS DEVELOPMENT ANALYSIS

DEVELOPMENT BY DIAGONAL. SHOWING VARIANCE

STATE: WISCONSIN PREMIUM    - DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981

1982
1983

1984

1985
1986

1987
1988

1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF

REGION: NORTHERN

VARIANCE

1ST TO    2ND 2ND    TO 3RD 3RD    TO 4TH 4TN    TO    5TH

1.017

0.999
1.031

1.028

1.040
1.020

1.020

1.012
1.044

1.019 1.000

1.003 1.011

1.000 0.997

1.001 0.999

0.999 0.998
1.003 1.002

0.996 1.000

0.997 1.001

1.004 1.001

1.000

1.000

1.001

1.001

0.999

1.001

1.002

1.003

1.001

9 9 9 9

1.023 1.002 1.001 1.001

0.000196 0.000046 0.000016 0.000001

0.014 0.007 0.004 0.001

PREMIUM DEVELOPMENT    DIAGONALS    BY    EVALUATION    DATE

EVAL DATE

1981
1982

1983

1984

1985
1986

1987

1988
1989

POINTS

AVERAGE

SAMPLE VARIANCE

SAMPLE COEFF    OF VARIANCE

1ST TO    2NO 2ND    TO    3RD 3RD    TO 4TH 4TH    TO    5TH

1.034

1.027

1 036

1 049
1 047

1 039

1 035
1 043

1.001 1.002 1.000

1.004 1.000 1.001

1.002 1.002 0.999

1.000 1.000 0.999

1.002 1.002 1.001

0.999 0.999 1.00~

1.001 1.002 1.002

1.003 1.000 1.000

8 8 8 8

1.039 1.002 1.001 1.001

0.000053 0.000003 0.000002 0.000003

0.007 0.002 0.001 0.002

12:16 PM 03/28/91





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREHIUH AND LOSS DEVELOPMENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHO~ING VARIANCE

STATE: UISCONS1N

LOSS TYPE: INDENNITY

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.330 1.182 1.101 1.062 .1.0~9 1.0~0 1.026

1982 1.320 1.170 1.111 1.066 1.0~3 1.051 1.026

1963 1.352 1.155 1.090 1.054 1.038 1.025 1.014

198Z, 1.387 1.163 1.098 1.057 1.046 1.025 1.017

1985 1.431 1.211 1.111 1.060 1.0~2 1.024 1.019

1986 1.430 1.210 1.124 1.063 1.039 1.024 1.021

1987 1.453 1.207 1.110 1.069 1.0~2 1.031 1.022

1988 1.446 1.221 1.121 1.071 1.0Z+8 1.029 1.018

1989 1.441 1.226 1.129 1.074 1.0~7 1.032 1.025

POINTS

AVERAGE

SANPLE VARIANCE

B PLE COEFF OF VARIANCE

REGION: NORTHERN

LOSS TYPE: |NDEHNITY

9 9 9 9 9 9 9

1.399 1.196 1.111 1.06~ 1.044 1.031 1.021

0.002779 0.000599 0.000163 0.0000~3 0.000015 0.000082 0.000018

0.038 0.020 0.011 0.006 0.00~ 0.009 0.004

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TN TO 71"H TTH TO 8TH

1981

1982 1 . 600 1 . 252 1 . 126 1 . 078 1 . 0~8 1 . O~ 1 1 . 029

1983 1 . 592 1 . 250 1 . 126 1 . 070 1.048 1 . 031 1 . 025
198z; 1.610 1.261 1.129 1.075 1.0~4 1.031 1.021

1985 1.660 1.288 1.140 1.079 1.050 1.034 1.028

1986 1.641 1.287 1.146 1.079 1.050 1.036 1.025

1987 1 . 654 1 . 301 1 . 156 1 . 094 1 . 062 1 . 039 1.029

1988 1.669 1.311 1 . 16~ 1 . 100 1.063 1.0~4 1.030

1989 1 . 682 1 . 315 1 . 160 1 . 097 1 . 061 1 . 0~8 1.036

POINTS 8 8 8 8 8 8 8
AVERAGE 1.639 1.283 1.143 1.084 1.053 1.0~8 1.028

SANPLE VARIANCE 0.001141 0.000672 0.000241 0.000133 0.000056 0.000038 0.000020
SAHPLE COEFF OF VARIANCE 0.021 0.020 0.014 0.011 0.007 0.006 0.00~

10:27 AH     0~/01/91



0 0 �3 �:3 ,r-

0 0 0 �:) ~--

�:) �:) ~" �) C)



NATIONAL COUNCIL ON COMPENSATION INSURANCE

PRENIUN AND LOSS DEVELOPNENT ANALYSIS

BY D[AGONAL, SHOt,lING VARIANCE

STATE: ~ISCONSIN

LOSS TYPE: |NDENNITY

PAID + O/S - DEVELOPNENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TN TO 7TN 7TH TO 8TH

1981 1.033 1.035 1.001 0.977 1.015 1.011 1.010

1982 1.055 1.018 1.020 1.004 0.998 0.990 1.003

1983 1.023 0.990 0.988 0.980 0.979 0.991 0.986

1984 1.073 1.0]0 1.015 1.013 1.011 1.015 1.007

1985 1.092 1.052 1.037 1.003 1.007 1.019 1.011

1986 1.099 1.067 1.047 1.025 1.03~ 1.013 1.002

1987 1.082 1.027 1.024 1.015 1.019 0.989 1.004

198,8 1.094 1.035 1.020 1.010 1.004 1.003 1.007

1989 1.037 1.010 0.999 1.003 1.003 0.985 0.991

POINTS 9 9 9 9 9 9 9

AVERAGE 1.065 1.029 1.017 1.003 1.008 1.002 1.002

LE VARIANCE 0.000844 0.000507 0.0003~9 0.000248 0.000230 0.000173 0.000072
~.E COEFF OF VARIANCE 0.027 0.022 0.018 0.016 0.015 0.013 0.008

REGION: NORTHERN

LOSS TYPE: INDENNITY

PAID + O/S " DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD ~RD TO 4TH 4TN TO 5TH 5TN TO 6TH 6TN TO ~l’N ~TH TO 8TN

1981

1982 1.109 1.027 1.004 1.001 1.000 1.004 1.004

1983 1.120 1.043 1.014 1.006 1.002 1.002 0.998

198~ 1.109 1.055 1.020 1.012 1.004 1.010 1.000

1985 1.132 1.065 1.029 1.007 1.007 1.002 1.002

1986 1.137 1.071 1.040 1.018 1.009 1.002 1.002

1987 1.159 1.083 1.037 1.022 1.009 1.007 1.003

1988 1.143 1.076 1.043 1.017 1.019 1.016 1.009

1989 1.148 1.083 1.037 1.026 1.008 1.003 1.014

POINTS 8 8 8 8 8 8 8

AVERAGE 1.132 1,063 1.028 1.014 1.007 1.006 1.004

SANPLE VARIANCE 0.000333 0.000400 0.000195 0,000074 0.00003~ 0.000025 0.000027

g PLE COEFF OF VARIANCE 0.016 0.019 0.014 0.008 0.006 0.005 0.005

10:41 AN     04/01/91





NATIONAL COUNCIL ON COHPENSATION INSURANCE

PRENIU~ AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL, SHO~ING VARIANCE

STATE: ~ISCONS]N

LOSS TYPE: ]NDENN]TY

EVAL DATE

INCURRED - DEVELOPHENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 71"H 7’TH TO 8TH

1981 0.971 1.002 0.998 0.976 1.013 1.010 1.011

1982 0.976 0.984, 1.012 0.989 0.994 0.986 1.000

1983 0.947 0.951 0.977 0.96~ 0.974 0.987 0.985

198~ 0.995 0.996 1.010 0.999 1.007 1.012 1.006

1985 1.012 1.027 1.036 0.987 1.005 1.017 1.009

1986 1.007 1.03~ 1.036 1.001 1.028 1.009 0.996

1987 0.989 1.002 1.010 1.005 1.014 0.985 1.002
1988 1.002 1.009 1.010 1.001 1.006 1.001 1.009

1989 0.945 0.985 0.986 0.992 0.999 0.981 0.992

POINTS

AVERAGE

SANPLE VARIANCE

e COEFF OF VARIANCE

REGION: NORTHERN

LOSS TYPE: INDEMNITY

9 9 9 9 9 9 9

0.983 0.~ 1.008 0.990 1.00/~ 0.~ 1.001

0.000611 0.00~ 0.000393 0.0001~ 0.000224 0.000194 0.000077’

0.025 0.025 0.020 0.014 0.015 0.014 0.009

INCURRED -DEVELOPMENT DIAGONALS BY EVALUAT]O~ DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7’TH 7TH TO 8TH

1981

1982 0.985 0.983 0.992 0.983 0.999 1.003 1.003

1983 1.006 0.994 0.999 0.982 0.997 0.999 0.997
1984 1.010 1.012 1.011 0.994 1.002 1.008 0.999

1985 1.039 1.025 1.021 0.983 1.003 1.000 1.000

1986 1.045 1.038 1.034 0.993 1.005 0.998 0.993

1987 1.040 1.0~6 1.024 1.012 1.007 1.006 1.004
1988 1.024 1.038 1.030 1.008 1.026 1.014 1.009

1989 1.039 1.050 1.020 1.012 1.004 0.995 1.013

POINTS 8 8 8 8 8 8 8

AVERAGE 1.024 1.023 1.016 0.996 1.005 1.003 1.002

SANPLE VARIANCE 0.001~55 0.000610 0.000216 0.000172 0.000080 0.000038 0.0000~2

SANPLE COEFF OF VARIANCE 0.021 0.024 0.014 0.013 0.009 0.006 0.006

10:53 AN     04101191





NATIONAL COUNCIL ON COMPENSATION INSURANCE

PREH]UN AND LOSS DEVELOPHENT ANALYSIS

ELOPHENT BY DIAGONAL, SHOI,/]NG VARIANCE

STATE: M]SCONSIN

LOSS TYPE: MEDICAL

EVAL DATE

PAID " DEVELOPMENT DIAGONALS BY EVALUATION DATE

1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH §TH TO 6TH 6TH TO TTH 7TH TO 8TH

1981 1.175 1.069 1.029 1.018 1.014 1.010 1.011

1982 1.168 1.061 1.040 1.021 1.015 1.014 1.010

1983 1.166 1.068 1.026 1.011 1.015 1.011 1.020

198~ 1.181 1.059 1.039 1.016 1.01] 1.011 1.012

1985 1.198 1.068 1.031 1.017 1.014 1.018 1.011

1986 1.226 1.064 1.029 1.022 1.015 1.014 1.015

1987 1.233 1.070 1.0]] 1.017 1.015 1.015 1.009

1988 1.251 1.076 1.040 1.025 1.019 1.01] 1.008

1989 1.237 1.070 1.035 1.028 1.016 1.018 1.010

POINTS

AVERAGE

SANPLE VARIANCE

OPLE COEFF OF VARIANCE

REGION: NORTHERN

LOSS TYPE: MEDICAL

9 9 9 9 9 9 9

1.203 1.067 1.036 1.019 1.015 1.016 1.012

0.001105 0.00002] 0.000028 0.000028 0o00000] 0.000008 0.00001]

0.028 0.004 0.005 0.005 0.002 0.00] 0.004

PAID - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TN 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.226 1.079 1.041 1.027 1.018 1.017 1.017

1983 1.217 1.076 1.041 1.028 1.020 1.016 1.015

198~ 1.226 1.078 1.045 1.026 1.020 1.016 1.016

1985 1.235 1.080 1.042 1.025 1.018 1.016 1.013

1986 1.250 1.080 1.0]9 1.026 1.017 1.016 1.015

1987 1.269 1.086 1.046 1.025 1.020 1.016 1.01]

1988 1.285 1.09] 1.049 1.030 1.021 1.016 1.012

1989 1.295 1.096 1.047 1.030 1.019 1.018 1.015

POINTS 8 8 8 8 8 8 8

AVERAGE 1.250 1.084 1.043 1.027 1.019 1.016 1.016

SAHPLE VARIANCE 0.000882 0.000055 0.000011 0.000004 0.000002 0.000001 0.000003

SAHPLE COEFF OF VARIANCE 0.026 0.007 0.00] 0.002 0.001 0.001 0.002

12:34 PM     04101191
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NATIONAL COUNCIL ON CONPENSAT]ON INSURANCE

PREHIUH AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY D[AGONAL~ SHC~/[NG VARIANCE

STATE: WISCONSIN

LOSS TYPE: NEDICAL

PAID + O/S - DEVELOPHENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH ~TN TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981 1.016 1.001 0.993 0.986 0.995 0.979 1.006
1982 1.027 1.006 1.028 1.005 0.989 0.990 1.005
1983 1.022 1.00~ 0.974 0.962 0.989 0.997 1.016
198~ 1.026 1.009 1.019 1.001 0.971 1.001 1.003
1985 1.031 1.011 1.007 0.98~ 1.000 1.026 1.005
1986 1.031 1.016 1.003 1.013 1.0~9 1.009 1.020
1987 1.050 1.009 1.00~ 1.010 0.999 0.988 1.019
1988 1.0~6 0.990 1.000 0.999 1.005 0.996 0.997
1989 1.011 0.977 0.998 1.001 0.999 0.997 1.017

POINTS

AVERAGE

SAMPLE VARIANCE

~NPLE COEFF OF VARIANCE

REGION: NORTHERN

LOSS TYPE: HEDICAL

9 9 9 9 9 9 9
1.029 1.003 1.003 0.996 1.000 0.998 1,010

0.000162 0.000165 0.000236 0.000256 0.000~2 0.000181 0.000069
0.012 0.012 0.015 0.016 0.021 0.013 0.008

PAID + O/S - DEVELOPHENT D]AGONALS BY EVALUAT]ON DATE

EVAL DATE 1ST TO 2ND 2ND TO 3RD 3RD TO 4TH 4TH TO 5TH 5TH TO 6TH 6TH TO 7TH 7TH TO 8TH

1981

1982 1.039 1.009 0.997 1.00~ 1.003 1.008 1.012
1983 1.036 0.999 0.996 0.997 1.002 1.009 1.010
198~ 1.055 1.011 1.008 1.006 1.000 1.006 1.010
1985 1.04~ 1.010 1.007 0.998 1.001 1.007 1.003
1986 1.057 1.009 1.002 1.003 1.003 1.007 1.006
1987 1.07~ 1.020 1.008 1.005 1.002 1.003 1.006
1988 1.066 1.009 1.009 0.996 1.00~ 1.001 1.003
1989 1.0~8 1.00z, 0.997 0.996 1.000 0.999 1.007

POINTS 8 8 8 8 8 8 8
AVERAGE 1.052 1.009 1.003 1.001 1.002 1.005 1.007

SANPLE VARIANCE 0.000168 0.0000~6 0.000032 0.000018 0.000002 0,000013 0.000011
SANPLE COEFF OF VAR]ANCE 0.012 0.006 0.006 0.004 0.001 0.006 0.003

12:69 PM     0~/01/91





NATIONAL COUNCIL ON COFIPENSAT]ON INSURANCE

PREHILJf4 AND LOSS DEVELOPHENT ANALYSIS

DEVELOPHENT BY DIAGONAL. SHC~,/ING VARIANCE

STATE: WISCONSIN

LOSS TYPE: NED]CAL

INCURRED - DEVELOPMENT DXAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND    2ND TO 3RD    3RD TO 4TH    4TH TO 5TH 5TH TO 6TH 6TH TO TTH TTN TO 8TH

1981 0.987 0.990 0.995 0.98~ 0.996 0.979 1.008
1982 O. 975 0.988 1 . 022 0.996 O. 986 O. 987 1 . 003
1983 0.976 0.982 0.968 0.954 0.986 0.994 1.016
1984 0.975 0.989 1.015 0.993 0.969 0.999 1.002

1985 O. 982 O. 998 I ¯ 006 0 ¯ 9~ 0 ¯ ~ 1. 025 I ¯ 004

1986 0.9~ 0.998 0.996 0.~ 1.045 1.0~ 1.017

1987 0.992 0.994 0.996 1.005 0.995 0.985 1.018
1988 0.993 0.978 0.994 0.994 1.007 0.994 0.998
1989 0.963 0.967 0.991 0.994 0.996 0.994 1.016

POINTS

AVERAGE

SAMPLE VARIANCE

~AMPLE COEFF OF VARIANCE

REGZON: NORTHERN

LOSS TYPE: NED]CAL

9 9 9 9 9 9 9
0.980 0.987 0.998 0.968 0.998 0.996 1.009

0.000096 0.000101 0.000239 0.000239 0.000430 0.000182 0.000059
0.010 0.010 0.015 0.016 0.021 0.014 0.008

INCURRED - DEVELOPMENT DIAGONALS BY EVALUATION DATE

EVAL DATE 1ST TO 2ND 2ND TO ~RD 3RD TO 4TH 4TN TO 5TH 5TH TO 6TH 6TN TO TTN TTH TO 8TN

1981

1982 0.966 0.983 0.990 0.991 1.001 1.007 1.009
1983 0.971 0.968 0.985 0.979 0.997 1.006 1.010
198~ 0.988 0.981 1.000 0.991 0.997 1.004 1.010
1985 0.983 0.985 0.999 0.978 0.996 1.00~ 1.000
1986 0.999 0.991 0.999 0.986 1.002 1.00~ 1.002
1987 0.999 0.998 1.000 0.999 0.999 1.001 1.005
1968 0.996 0.989 1.005 0.991 1.013 1.000 1.003
1989 0.989 0.990 0.993 0.987 0.997 0.994 1.007

POINTS 8 8 8 8 8 8 8
AVERAGE 0.986 0.986 0.996 0.968 1.000 1.003 1.006

SAMPLE VARIANCE 0.000155 0.000079 0.0000~2 0.000048 0.000031 0.000017 0.000015
SAMPLE COEFF OF VAR[ANCE 0.013 0.009 0.007 0.007 0.006 0.004 0.00~

12:53 PM     04101191





1STTOBI’H ~DTOBTH 31E) TOSTH 4THTOSTH 5THTOSTH 6THTOS’TH 7THTOS’rH ACTU~LBI’H AVEPJ~E AVG

lC7~8 PAID 83,811,878 i~1,515,666 80,563,3~5 80,682,787 8~,~51,745
1978 PAID + O/S 87,477,(Z~8 83,’149,004 86,288,020 88,764,154 88,130,627
1978 IKIJI~B) ~8,674,525 8~,2~,0,76~ 86,569,8W, 8~, 147,431 88,115,803
1973 I:~ID (1)
19"~ P~ID ÷ 0/3 (1) 0.74,~ 5.65~ 2.0~7~     0.T~.            2.~
1978 INOJ~B (1) 0.63~ 5.53X. 1.75~ 1.17~ 2.2"~
~ RUD (2) 2.74Y. 1.17"/.
19~ PAID ÷ 0/S (2) 4.95Y.
1978 ItltZl~E) (2) 6.13~, 4.01~ 2.g3Y, 1.16~ 3.57~

1.~0~

2.3z#.
1.2S3�
3.00R
3.5~

1.5~,
2.5~
2.99~

3.65"/.

1~81 PAID + O’S 100,029,526 91,6~8,209 9G,~2,301 10~,927,359 107,5~,1rl5 105,428,~ 105,�;~2,443 10%z,06,269
W61 ]KI, laE9 102,329,800 91,361,793 95,501,562 106,218,880 107,4%,0g0 1W,169,561 106,278,537 10%819,978
’KIS1 PAll) (1) 0.93~ 2.74~ 3.55~ 1..3W, 1.15~. 0.53~ 0.S3X,
W81 ~]D ÷ 0/S (1 4.1~ 12.22~ 7.8Z#, 0.SCK 3.00� 0.~ 1.43~
W81 I~ (1) 2.38~, 12.93~ 7.W,.~. 1.~3~ 2.55~ 0.33~, 1.~’/.
’lgSl I:~ID (2) 1.83~ 0.82~. 2.W,,~ 0.3~ 0.63Y. 0.0C~. 0.53Y.
W61 I:ND * O/S (2) 8.38:~ 4.99’/. 9.(Z~ 2./4~ 1.~f:~ 0.Z,~ 1.41X
1981 l~ (2) 10.82~ 5.74Y. 10.07~ 1.20~ 2.16~ 1.05Y. 1.3"~.

1.55~
4.31~
4.12~
0.~
4.10~

1~2 PAID + 0/S %,357,717 102,353,0~ 115,020,8;0 119,005,499 117o6~,(W~ 11~,776,611 112,775,225
1~82 l~ 95,310,059 10%937,620 116,8~,237 118,~5~,153 118,479,8~2 117,027,353 115,038,221
1~2 PAID (1) 10.49~ 8.9~ 4.11~ 2.32~ 1.15~ 0.3~
1~82 I~ID + 0/S(1) 1~.6~ 9.~ 1.9~ 5.53~ 4.32~ 1.T~
lS~2 [~ (1) 17.15~ 11.3~ 1.~R 3.~ 2.gg’/, 1.7~,
1~2 I~tZD (2) 1.74~ 5.2~ 1.~ 1.2~ 0.82~ 0.34~
lg82 I~[D + O/S (2) 6.32~ 12.38~ 3.4~Y, 1.14~ 2J,4~ 1.74~
~ I~ (2) 6.95"~ 14.~ 1.TRY, 0.4~, 1.2~ 1.’/~

4.55"/,
6.25"/,

1.88~
4.58~
4.45~

~ PAID 100,766,729 10~,583,;K3 112,183,33D 112,450,4~5 1’13,S-~5,507 114,015,5~
~ PAID ÷ 0/S 106,:~/’,:~7 123,178,b;~. 1~0,006,26~ lZ6,920,625 1Z~,528,3"~ 121,4~,118
~ ]l, lO.J~R~ 106,7q~,391 125,6~,066 130,7~:,,5q’~ 1~6,723,7~0 1~,417,346 123,185,~1
~ PAID (1) 11.(x~ 3.8;~ 1.~1~. 1.3"/~ 0.3~
W~ PAXD ’~ O/S(1) 12.4~’~ 1.42~ 7.0~, 4.5~ 1.71~
1983 l~ (1) 13.31~ 2.0~ 6.15~ 2.87"/, 1.81~
1~3 PAID (2) 8.75~ 2.3"~ 0.26~ 1.0~ 0.39~
~ PAID + O/S (2) 15.87Y. 5..56~ 2.37~ 2.67~ 1.68~
lg~ INOJa~ (2) 17.~ 4.0~ 3.0~ 1.03X 1.7~

3.~
5.~
5.24X
2.5~
5.~
5.~

~ PAID 127,19~,(29 132,20"/’,68~ 132,9"/2,58~ 1~,(68,108 1~,749,96~
19~ I~JD 4. 0/3 152/~31,716 162,1~,8~5 155,202,210 1~,101,302
’K!84 1~ 156,0;8,36~ 162,412,681 155,0~8,412 151,763,493 147,9~5,066
~ PAID (1) 6.3�~ 2.61~ 2.Cb~ 0.80~
~ PND * 0/S(1) 4.8~ 11.58~ 6.7~ 2.6~
WS~ l~ (1) 5.51X 9.71~. 4.T/~ 2.58X.
I~B~ P~]D (2) 3.W#. 0.5/rf, 1.2"ff. 0.81~
~ t~it) + O/S (2) 6.Z,~Y. 4.31~. 3.8W. 2.55~
WS~ I~ (2) 4.Q5"/. 4.$6Y. 2.09"X. 2.5~.

N-4 0.0000
N-3 0.0000
N-2 0.5{X]0
N-1 0.50(X)

2.~ *
6.46~
5.~
1.65~ *

3.30~

03:55 PM
03113/91



KqTICN~. CDJ4CIL ~ (ZM~F~TICN
~ISIZ:NSIN     llOBq41~    O:M~RISOql OF I:~OJEL~ICNS RESTATB) TO INl~ql~ ~

1978 PAID
19~ PAID ÷ O/S
1978
1978 PAID (1)
1978 PAID * ~ (1)

1~ ~O (2)
1~ ~l~ + ~ (2)
~ l~ (2)

lS1" TO 8’rH ~ TO 8TH 3~ TO 8TH 4TH TO 81"H 5"rH TO 8TH 6TH TO 811,1 71’H TO 8’rH R£STA1133 8’rH A~SIU~E

96,114,T/7
88,136,Y/7
E8,674,5~

9.04X
0.2~
0.~

8~,240,764 86,569,8~ 89,147,431 88,115,K15
3.5~ 0.24~ 0.8W.
5.32~ 1.TtX 1.0~
5.53~ 1.75~ 1.17~
5.0~l; 3.63~ 0.57~ 0.81~
5.O5~ 3.82~ 2.82~ 1.05~
6.1.~ 4.0C~. 2.~�(, 1.1t~.

PAID 1~,19r,140 100,961,609 96,292,146
PAID + ~ ~,4%,~ ~,~,~ ~,167,~8
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I. INTRODUCTION

This component of Milliman & Robertson’s examination of the ratemaking procedure
used by the National Council on Compensation Insurance (NCCI) discusses the
methodology NCCI uses to incorporate expenses in the ratemaking process, evaluates
the appropriateness of that methodology, and suggests improvements.

A critical consideration in the development of a final rate is the expense factor. Is it
appropriate to use an average, a budgeted amount, or a factor that reflects individual
company experience? All of these questions have been raised at one time or another
by various regulators. As the Request for Proposal (RFP) makes clear, the NCCI
treatment of expenses is complicated by many factors. These factors are all, in a
sense, interrelated in how they impact the final workers compensation premiums paid
by insureds.

Some issues are thought to be of much higher priority than others, especially the
extent to which the actual expenses conform to the assumptions contained in the rate,
and the cost-benefits of collecting allocated loss adjustment expenses (ALAE) on a unit
basis. All of the issues, except for ALAE on a unit basis, rely heavily on the quality and
interpretation of the expense data compiled by NCCI. The two-pronged approach
called for in the RFP, i.e., independent assessments of both the data quality and
ratemaking methodology for expenses, should provide a thorough analysis of these
issues. This section of the report analyzes the ratemaking methodology for expenses.

The NCCI expense items are typically divided into the following items:

¯ General expenses,

Production expenses (commission, brokerage and other acquisition
expenses),

¯ Taxes, and

Loss Adjustment Expenses (LAE).
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Loss Adjustment Expenses (LAE) can be further subdivided into two components:
ALAE and Unallocated Loss Adjustment Expenses (ULAE). ALAE items are directly
traceable (assignable) to a particular claim file. ULAE consist of the overhead classes
of expenses resulUng from the operaUon of a claim department and the processing of
claim transactions. ULAE items are not directly traceable to a particular claim file.
CurrenUy, the definition of ULAE and ALAE will vary from company to company.

NCCI does not currently subdivide LAE into ALAE and ULAE in establishing manual
rates or loss plus LAE costs (in loss cost states). NCCI derives a combined ALAE and
ULAE loading which is multiplied by loss costs to derive manual rates.

Section II of this report summarizes our conclusions, recommendations and
observations. Section III describes the NCCI expense methodology. The remaining
Sections (IV through IX) respond to the objectives of the Florida Insurance
Department’s RFP, which covers the following areas:

Objective 2a: Evaluation of the NCCI Expense Methodology

Objective 2b: Costs and Benefits of Collecting ALAE by Claim

Objective 2c: State Specific Expense Issues

Objective 2d: Budgeted Approach to Acquisition Expenses

Objective 2e: JusUficaUon for Dual Expense Discounts

Objective 2f: Equity of Premium Discounts Programs and Expense Constants

Page 2 November 27, 1991 NCCI Examination - Volume IV - Section lib - Part 2
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II. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

The following is a summary of our conclusions and recommendations. These
recommendations assume that NCCl continues to prepare manual rate filings (instead
of or in addition to loss cost filings) or that NC:CI continues to publish expense
analyses for consideration by individual insurers in developing their own expense
provisions.

Objective 2a: Evaluation of the NCCI Expense Methodology

NCCl expense provisions have overstated the actual amount of expenses incurred by
the companies. This observation is apparent in both general and production
expenses. The effect of this overstatement on final policyholders costs depends on
many factors including the adequacy of loss cost estimates and the effect of individual
state regulatory actions.

NCCI expense analysis procedures should be improved so that expense provisions
more closely relate to actual expenses. To the extent that verifiable trends are
apparent, NCCI should reflect them. In particular, we have the following comments
regarding the recent promulgation of expense provisions for general expenses,
production expenses, tax provisions, and loss adjustment expenses:

General Expenses

The current NCCl general expense methodology involves assumptions
which tend to produce indications higher than actual average expense
amounts incurred. For example, the current negative (downward)
general expense trend is not projected to the period when rates will be
in effect even though the average discount for general expenses
underlying the premium discount plan is trended to the period when
rates will be in effect. The general expense variable loading
component has decreased from 8.34% in calendar year 1984 to 6.75%
in calendar year 1989. We agree with the NCCl adjustment for the
average discount underlying the premium discount plan; however, we
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recommend that premium and expenses should also be trended to the
period when rates will be in effect (Section IV, Page 21-22).

NCCI compares general expenses to net earned premium. We
recommend that NCCI compare general expenses to direct earned
premium (Section IV, Page 22).

The NCCI Actuarial Committee (Committee) in October, 1990
recommended a general expense provision of 6.7%. Alternative
methods, which adjust premium and expenses to the period when rates
will be in effect, resulted in indicated direct general expense provisions
lower than the NCCI provision of 6.7%. The difference arises for
reasons that include the fact that the recent average countrywide rate
increases have exceeded the inflationary factors affecting general
expenses (Section IV, Page 28-29).

NCCI should combine the expense experience of stock and mutual
companies in establishing general expense indications. Based on recent
experience, this is not expected to have a material impact on the
selected expense provisions. (Section IV, Page 30).

Production Expenses

NC:CI does not collect data useful to the analysis of the NCC:I
production expense provision of 15% for the first $5,000 of standard
premium. The expense study by size of risk should incorporate all
production expenses (i.e., commission, brokerage and other acquisition
expenses) in order to determine the appropriateness of the expense
gradaUons. Previously, the study was limited to a review of other
acquisition expenses only (Section IV, Page 30).

We recommend that NCCI review production expenses annually, as it
does for other expenses, in establishing production expense provisions
(Section IV, Page 30).
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The budgeted first $5,000 production allowance of 15.0% exceeds the
actual amount projected to be expended by stock insurers, for
combined voluntary and involuntary risks. The amount projected to be
expended by stock insurers varied around 14.0% for calendar years
1985 through 1988 and is estimated at 13.0% for 1989. Most, if not all
of this difference, may be attributable to the lower commissions
incurred on involuntary risks. This analysis assumes that the NCCI
production expense gradations are appropriate (Section IV, Pages 30-
31).

The all size of risk analysis, indicates that the production allowance in
the rates has exceeded the actual amount expended by stock insurers
by 2.0 to 3.0 points of standard premium for calendar years 1986 to
1989. Based on our analysis, it appears that 1.5 to 2.0 points of this
difference may be explained by the lower commission levels on
involuntary business. The remaining difference is due to: (1) the
expense gradations and (2) the fact that some stock carriers use the
non-stock premium discount table (Section VII, Pages 65-66).

Tax Provisions

With regard to premium tax provisions, the proper methodology to
incorporate premium tax in the final rate will depend upon the
interpretaUon of the NCCI final rate. If the NCCI rate is intended to be
the average rate for the average company, then the tax provision should
be based on the average taxes collected. If the NCCI rate is a
benchmark for a specified type of insurer then the premium tax
provision in the rate should be the tax rate appropriate for that type of
insurer (Section IV, Page 31).

We agree with the NCCI treatment of the other tax provisions
(excluding premium tax). However, we recommend that the detailed
study of miscellaneous taxes be updated more often than was true in
the recent past, once every ten years. NCCI is currently in the process
of updaUng the 1981 detailed study of miscellaneous taxes (Section IV,
Page 32).

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991 Page 5

MILLIMAN & ROBERTSON, INC.



EXPENSES

Loss Adjustment Expenses

Historically, NCCI has based their LAE provision on a review of net and
direct calendar year experience. Based on the calendar year data, in
October, 1990 NCCl recommended that an LAE provision of 12.0% be
utilized in rate filings with an average effective date of July 1, 1991 and
an average accident date of January 1, 1992 (Section III, Page 18).

In order to enhance the Committee’s ability to analyze LAE, NCCI
issued a special call to collect accident year direct paid and
outstanding: losses; ALAE; and ULAE. The first call was issued to
collect data as of year-end 1988. The NCCI staff reviewed the accident
year experience at the February, 1991 meeting and recommended that
the 12.0% provision be maintained, although a higher provision was
indicated based on the NCCI’s analysis, due to the lack of historical
experience. The data call was only available at year-end 1988 and
1989. However, the Committee, after reviewing the special call data,
voted to increase the LAE provision from 12.0% to 12.5% based on the
NCCI projected LAE to loss ratio by accident year (Section IV, Page 32-
34).

We recommend that NCCI rely on the special call data (direct
experience) by accident year in establishing the LAE provision. Based
on reviewing the special call data, a LAE provision between 12.0% and
12.5% of losses is indicated (Section IV, Page 33-34).

Objective 2b: Cost and Benefit of Collecting ALAE by Claim

We recommend that NCCI collect Allocated Loss Adjustment Expense (ALAE)
experience by claim and that ALAE be treated like losses for ratemaking purposes.
The rationale for this recommendation includes:

ALAE has grown to be a more and more significant element of workers
compensation costs, increasing from 4.5% of losses for accident year 1980 to
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5.8% in accident year 19139 based on the individual company’s estimates from
a NCCI call (Section V, Page 42).

Treating ALAE like losses in the ratemaking process will result in more accurate
rates by state, industry group, and classification.

J
By collecting ALAE data on retrospective and residual market policies it will be
possible to reimburse insurers for actual amounts paid in claim defense, rather
than reimbursing the insurers based on an average expense provision.

The perceived trend in the LAE ratio will be better understood if ULAE is
separate from ALAE.

We worked with NCCI to design a survey to sample small, medium, and large
companies to determine the cost of collecting ALAE by claim. The cost estimate, .05%
of workers compensation premium for insurers and $1.4 million for NCCI, is
sufficiently low in relation to the benefit that we recommend ALAE be collected by
claim effective January 1, 1993. However, a transition program may be appropriate
for companies which will incur a high relative cost (Section V, Page 39-41).

The NCCI Actuarial Committee recommended that ALAE be collected by claim and
utilized like losses in ratemaking and recommended a January 1, 1993 effective date.
The NCCI Board will vote on the ALAE collection issue next year. In addition, a
uniform definition of ALAE is required and Exhibit 23 displays the NCCI proposed
definition. We concur with the Committee’s recommendations.

Collecting ALAE by claim will require changes to the unit statistical reports and the
financial calls.

In addition, NCCI will need to develop a procedure to establish a separate ULAE
provision. One possibility is to develop a ratio of ULAE to loss plus ALAE by analyzing
the special call by accident year. Thus a countrywide ULAE provision could be
estimated by accident year and trended if appropriate (Section IV, Page 34).
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The treatment of ALAE and ULAE expenses in loss cost states will need to reflect
differences in statute and regulation by state. We recommend that loss costs include
ALAE and ULAE when not prohibited by statute or regulation.

Objective 2c: State Specific Expense Issues

The NAIC RFP asked M&R to address the following question - "Should expense
Ioadings for an individual state be tempered when that state experiences a rate
increase larger than the countrywide average." While we concluded that tempering is
not appropriate, the analysis led to valuable research in the area of state-specific
expense levels.

The issue of tempering expense provisions is more correctly viewed as the issue of
whether expense ratios should vary by state, (i.e., the expense ratio in a state should
be the same whether the state rates rise 40% more than the countrywide average in
one step or several steps). NCCI data suggests that there are variations from state to
state and we recommend that additional research be performed to determine the
appropriateness of varying expense levels by state. To the extent that verifiable
differences exist by state, NCCI should reflect state expense levels in the ratemaking
process (Section VI, Page 56-57).

Our analysis of tempering for large rate increases is contained in Section VI. The
following factors suggest that tempering expenses is not appropriate and that the
current NCCI procedure is appropriate.

If expenses are reflected correctly on a countrywide basis, any adjustment for
large rate increases will result in an inadequate countrywide expense provision.

Q

The downward trend in general expense, noted above, is due in part to the
level of rate increases implemented in the past.

If rates are deficient over a period of time, it is likely that expenses are also
deficient.
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t
There are a number of factors to mediate the expense impact of a large rate
increase in a state including the fact that more than 40% of the premium is
from multi-state risks and the majority of the countrywide premium is
generated from risks subject to the premium discount tables.

Objective 2d: Budgeted Approach to Acquisition Expenses

As mentioned previously based on our analysis, the first $5,000 budgeted provision of
15.0% exceeds the actual amount expended by stock insurers for combined voluntary
and involuntary risks. This analysis assumes that the NCCl production expense
gradations are appropriate. NCCI should establish a production expense element
based on actual experience rather than the budgetary approach by comparing direct
production expenses to direct written premium. This will require that NCCI prepare
an annual production expense review similar to the current general expense review.
However, in order for NCCI to properly perform this review, the production
allowances by size of risk need to be verified. Therefore, NCCI should collect all
production expenses in the 1991 call for expenses by size of risk (Section VII, Page
66-67).

Objective 2e: Justification for Dual Expense Discounts

The rationale for separate premium discount tables for stock and non-stock insurers is
based on the perceived difference in dividend payments between stock and mutual
companies. The dividend differential between stock and mutual companies has
largely disappeared in the past two years, but this coincided with significant decreases
in profitability as presented in the Insurance Expense Exhibit. Stock and mutual
company profitability, net of dividends to policyholders, appears similar. Since the
profitability net of dividends to policyholders appears similar, the use of separate
expense discount tables appears to be justified. However, NCCI should review
mutual and stock expense experience by size of risk to confirm if the current tables
are justified (Section VIII, Page 74).
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Objective 2f: Equity of Premium Discount Programs and Expense Constants

Based on data from the 1982 Expense Study, we measured the required dollars of
general expense by size of risk and compared it to the general expense dollars
generated by the discount tables and the expense constant. Based on this analysis,
there are no significant biases by size of risk determinable from the 1982 general
expense study by size of risk. However, we recommend that the expense study by
size of risk be updated more often than every nine years. The most recent study was
completed in 1984 based on 1982 expense experience. The NCCI Actuarial
Committee has scheduled an update during 1992 based on calendar year 1991
expense experience. Several factors have changed since 1982 which could affect the
distribution of expenses by size of risk including: average policy size, cost efficiencies
and inflation (Section IX, Page 80-83).

In addition, we recommend that the 1991 commission and brokerage expenses by
size of risk also be collected in 1992. This information is necessary to evaluate the
production allowances by size of risk which, in turn, determine the premium discount
provisions by standard premium division. NCCI is no__~t planning on requesting that
data (Section IX, Page 83).
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III. DESCRIPTION OF NCCI EXPENSE METHODOLOGY

A. Overview of NCCI Annual Expense Review

1.    Data Utilized

NCCl utilizes the following data sources in establishing expense levels:

¯ Insurance Expense Exhibits (lEE).

¯ NCCI 1982 Study of Expenses by Size of Risk.

¯ NCCI call for ALAE and ULAE by accident year (Data call #19).

¯ Residual market servicing carrier expense reimbursement amounts and
information on how those reimbursements are treated for lEE purposes.

¯ Distribution of policies by size (Data call #7).

¯ Company premium on a uniform rate level basis (the Designated
Statistical Reporting Level).

¯ 1984 study of miscellaneous taxes.

¯ State and local premium tax laws.

¯ Special call for expenses by state (Data call #14).

¯ Consumer Price Index.

2. Staff Role

NCCI staff prepares an annual expense review package in October of each year. We
have attached Exhibits I through 4 and 6 through 10 which are the key exhibits from
the 1990 NCCI expense review. Based on the annual expense review, the NCCI staff
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recommends countrywide expense provisions for general expense and loss adjustment
expenses. The NCCI Actuarial Committee (Committee) then reviews the staff’s
recommendations. The expense provisions approved by the Committee are
incorporated in subsequent rate filings unless a state requires that state specific
expense experience be used.

Production expense provisions are not routinely reviewed by staff or by the
Committee. Production expenses are assumed to be a budgetary item and budgetary
items are not generally reviewed. NCCI has not altered the budgetary production
expense provisions since 1977.

The tax provision is established by NCCI staff without Committee review.

3.    Expense Provisions

The NCCI expense program includes three elements: variable expense provisions for
each type of expense that do not vary by size of risk, discount provisions by size of
risk and an expense constant. The variable element and expense constant in the
manual rate are intended to provide a sufficient expense provision for the first $5,000
of premium. The premium discount by size of risk begins at $5,000.

The October 1990 NCCl expense review resulted in the following recommended
expense provisions to be included in 1991 rate filings.

Variable expense components for the first $5,000 of premium as
follows:

General Expenses
Production Expenses
Taxes - Varies by State

6.7%

4.2%*

average

An LAE provision of 12.0% of losses. The factor is intended to provide
a sufficient provision for both ALAE ant1 ULAE. The factor does not
van/by size of risk, type of insured, or state.
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Premium discount programs as follows:

Standard Premium Size Range

Stock Non-Stock
Premium Premium

Discounts Discount

First $ 5,000 0.0% 0.0%
Next 95,000 10.9 3.5
Next 400,000 12.6 5.0
Over 500,000 14.4 7.0

The premium discount programs are based on reduced general expense and
production expense components for the larger policy sizes. The different
tables are based on the perceived dividend differential between stock and
mutual companies.

An expense constant of $140 consisting of the following elements:

EXPENSE CONSTANT
Item Amount

General Expenses $ 83.55
Production Expenses 47.35
Taxes 5.70
Profit 3.40
Total $140.00

Approximately 11% of the total general and production expense provision is
collected through the expense constant.

The following four sections describe the NCCI staff procedure for developing general
expense, production expense, LAE and tax provisions.
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B. NCCI Methodology for General Expenses

The components of the general expense provision are an expense constant, the
variable provision used for the first $5,000 of premium and the discounts from that
variable provision applicable to higher premium amounts. The first two items are
discussed below, and the discounts are discussed in Section IX.

1.    Expense Constant

Exhibit 1 displays the calculation of the indicated expense constant from the October,
1990 review. The 1990 indicated expense constant is equal to the portion of the
expense constant for general and production expenses from the 1982 study adjusted
for inflation. Thus lines 1 and 2 are multiplied by line 3, the NCCI Expense Index
(Index). Exhibit 2 displays the mix of expenses utilized in the Index. The inflation
adjusted expense constant components are summed and loaded for profit and taxes
by dividing the summed amount by one minus the profit and tax provision.

While the indicated expense constant based on the 1990 review is $152.69, the
Actuarial Committee recommended that the current $140 expense constant be
maintained. Exhibit 3 displays the approved expense constants and expense
provisions which vary by state.

The expense constant provides approximately 20% of the general expense revenue.
The size of the expense constant affects the equity of premium charges for insureds of
different sizes, but it does not control the adequacy of the total general expense
provision. If the larger expense constant, $152.69 were recommended, then the
variable provision would be reduced. The same total expense dollars would be
collected through the rating plan. Section IX presents a further discussion on the
equity issue.

2. General Expense - Variable Provision for First $5,000

Exhibit 4 displays the general expense indications by calendar year for stock
companies based on the October, 1990 expense review. The analysis is based on
stock companies’ lEE for calendar years 1984 through 1989. NCCl receives individual
company IEE’s and summarizes the IEE’s.
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Row 1 of Exhibit 4 is the estimated net standard earned premium. The Committee
utilizes Part III of the lEE and an estimate of schedule rating and carrier deviations
(about 3% for 1989) to convert reported net earned premium to standard net earned
premium at NCCI rate levels. Exhibit 5 displays the calculation of standard net earned
premium for stock companies for calendar year 1988.

The standard premium is the premium before the following: retrospective rating
adjustments, premium discount (expense graduation), schedule rating, and carrier
deviations. Thus, Row I of Exhibit 4 is an estimate of the manual premium (i.e., the
premium based on manual rates) times the average experience modification plus the
expense constant. In states where NCCI files loss costs and not manual rates,
company’s premium level is converted to a theoretical NCCI manual rate level based
on the NCCI standard expense provisions and the NCCI loss costs.

The expense constant offset, Row 2, is utilized to determine the premium dollars
generated as a result of the expense constant assuming a $140 expense constant.
Row 3 is an estimate of the standard premium excluding the revenue from the
expense constant, and Row 1 minus Row 3 is an estimate of the expense constant
revenue assuming the $140 expense constant.

Row 4 displays the general expenses for stock companies as reported in the lEE
(Line 7 - Part II for Workers Compensation). Row 5 is the proportion of the expense
constant revenue that is associated with general expenses. The factor to calculate the
proportion is calculated in Exhibit 6 which displays the calculation of the expense
constant revenue split between general and production expenses. The split is based
on the 1982 expense by size of risk study.

Row 6 is the lEE general expenses less the expense constant revenue associated with
general expenses. Therefore, Row 6 represents the amount of general expenses
which will be loaded into the rates through the variable expense provision.

Some insurers record residual market general expense in ways which would distort the
expense analysis. For example, a servicing carrier may record general expenses on
residual market business as a direct general expense and the entire servicing carrier
allowance as a negative general expense. The servicing carrier allowance, however,
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includes a provision for other acquisition and LAE as well as general expenses. N(2Cl
will adjust for any distortion and this is presented in Row 7. Technical Appendix A
discusses the servicing carrier adjustment in more detail.

The NCCl treatment of expenses in this regard aims at determining the appropriate
general expense provision for voluntary and residual market insureds combined.
NCCI does not attempt to determine the differential, if any, between the two groups
of policyholders unless required by a specific state.

The adjustment for the average discount for general expenses underlying the premium
discount plan (Line 8) is needed to convert the observed expense provision, which is
an average provision for all premium sizes, to a provision for the first $5,000 of
premium. The calculation for the average discount is displayed on Exhibit 7.
However, the exhibit fails to display the source of all the underlying inputs. The
premium distribution by size of risk and the general expense gradations derived from
the 1982 study of expenses by size of risk are used to derive the average discount by
year. Insurers publish an average premium discount in the lEE, but NC;CI believes its
own calculation is more reliable. This average discount is trended to a January 1,
1992 premium distribution level. January 1, 1992 is the midpoint of premium earned
for policies effective during 1991.

Some states mandate that state specific expense experience be utilized in establishing
expense provisions. In these states, NCCI utilizes the special call for expenses by
state. Section VI discusses the issues involved in using varying expense levels by state.

C. NCCI Methodology for Production Expenses

Production expense includes both commission and brokerage expenses and other
acquisition expenses.

The first $5,000 of standard premium incorporates a 15% production expense
provision. The percentage provision decreases as the premium size increases. The
following table displays the production allowances underlying the stock premium
discount table.
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Stock
Division of Production Expense

Premium Allowance

First $ 5,000 15.00%
Next 95,000 7.50
Next 400,000 6.00
Over 500,000 6.00

In addition, $47.35 per policy of the $140.00 per policy expense constant is intended
to provide for the fixed component of production costs (i.e., other acquisition
expenses).

There is no NCCl documentation for the production discount provisions. The only
production expense information obtained with the 1982 study of expenses by size of
risk related to other acquisition expenses. Commission and brokerage expenses were
not incorporated in the study and no other NCCI data call collects commission and
brokerage expenses by size of risk.

The Committee selected the above production expense provisions as reasonable
without a detailed study. NCCI refers to this as the budgetary basis.

D. NCCl Methodology for Loss Adjustment Expenses

LAE is incorporated into manual rates as a percentage factor applied to losses. As
mentioned, NCCI currently utilizes a combined factor to reflect ALAE and ULAE. The
Committee’s recommended LAE provision is a countrywide factor which does not vary
by state, industry group, or classification; however, there are state exceptions which
are shown in Exhibit 3. NCCI reviews the relationship between direct LAE and direct
losses as reported in the lEE for the most recent 3 and 6 calendar year periods for
stock and mutual companies combined. In addition, NCCI reviews a longer term
(1964-1989) history of the ratios net of reinsurance.

Exhibits 8 and 9 display the direct and net ratios for the most recent 3 calendar years
from the October, 1990 review. Exhibit 10 displays the historical net and direct
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ratios. The average direct ratio for the most recent 3 years is 11.83% and the net ratio
is 13.62%. Based on the October, 1990 review NCCI selected a LAE provision of
12.00%.

It appears that NCCI has relied more heavily on the direct ratios in establishing the
LAE provision, although NCCI does not state that they rely more on direct or net
ratios. Rating organizations generally use direct loss and expense experience for
ratemaking calculations for casualty lines of insurance. NCCI stated that the net ratios
are higher than direct ratios for reasons that include the following:

Incomplete data because some reinsurance-only carriers may be
excluded.

Non-proportional expense sharing on some reinsurance agreements.

Different accounting procedures for different companies.

Direct incurred but not reported (IBNR) reserves are larger than net
IBNR.

I. some state rate filings, NCCI will display only the net LAE calendar year ratios
(higher raUos).

Historically, NCCI evaluated calendar year (i.e., lEE) LAE ratios to select the LAE
expense provision. To enhance the Committee’s ability to analyze LAE, NCCI
collected accident year direct paid and outstanding losses, ALAE, and ULAE for
accident years 1980-1989. Exhibit 11 displays the analysis of this information for the
February 20, 1991 Actuarial Committee MeeUng. Based on that information NCCI
staff recommended that the 12.0% provision be maintained. However, the
Committee revised the LAE provision to 12.5% based on a perceived upward trend in
the LAE ratio and the experience for recent accident years.

The incurred accident LAE ratios (Exhibit 11, Column 11) are based on individual
company assignment of ALAE and ULAE payments and reserves by accident year.
NCCI requested that companies uUlize a procedure similar to the procedure used for
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allocating ULAE in Schedule P. Chapter IV discusses the issues involved in allocating
U LAE to accident year.

Column (13) of Exhibit 11 displays the indicated LAE provision based on a NCCI
projection method and Column (11) displays the individual company’s estimate of the
LAE ratio. Assuming no trend, Column (13) supports the 12.5% LAE provision;
however, Column (11) supports the 12.0% provision (assuming the 1989 indication is
an outlier). Our trend analysis on the company’s estimate (Column (11)) indicates a
trended LAE ratio of 12.6% as of January 1, 1992; however, the trended LAE ratio is
only 12.1% if the accident year 1989 observation is excluded.

Page 14 of the statutory annual statement will display incurred ALAE and ULAE as of
December 31, 1991. NCCI does not plan on utilizing this information in determining
rate levels. NCCl stated that the page 14 data has the following limitations:

1. Different companies may use difference definitions of ALAE;

The accident year ratio of ALAE to incurred loss is more appropriate for
ratemaking than the calendar year ratio (page 14 displays calendar year
data); and

3.    ULAE cannot usually be identified by state.

E. NCCl Methodology for Tax Provisions

The tax provision has two components as follows: state and local insurance taxes,
and miscellaneous taxes which include Insurance Department licenses and fees,
payroll taxes, and all other taxes - excluding state and local insurance taxes.

The tax provision for state and local insurance premium taxes is based on the statutory
provision and is state specific. Some states have different premium tax levels for
domestic and foreign (out-of-state) insurers. NCCI selects the foreign insurer tax rate
for its premium tax provision. Thus, NCCI does not utilize the actual collected
workers compensation taxes in a state. Generally, this is the only state specific
element in the NCCI expense provision.
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The treatment of assessments for second injury funds, guaranty funds and other funds
in the ratemaking formula varies depending on the nature of the assessment. The
assessments that are collected on the basis of premium are treated in a similar manner
to premium taxes in the determination of manual rates. In the case where the
Compensation Law specifies that, in connection with certain types of injury, a
specified amount shall be paid into a special fund (e.g., second injury fund) and that
such amounts are in addition to the compensation payable to the injured worker or
his dependents, then the combined total amount is reported as incurred indemnity
losses. The assessments based on premium writings or total losses are included in
manual rates through a fiat loading to the classificaUon losses and Financial Data Calls.
The assessments are estimated based on the experience in the most recent year
available.

The miscellaneous tax allowance is a countrywide value based on a 1981 special call
for compensation tax payments. NCCI updated the value in 1984 by considering the
effects of changes in the social security tax rates and payroll base.
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IV. OBJECTIVE 2a: EVALUATION OF THE NCCI EXPENSE
METHODOLOGY

This section addresses the following objective of the Request for Proposal (RFP):

Objective (2a) Expenses - Does the current NCCI expense Methodology tend to
load more or less expenses in the overall rate level than are actually expended by
insurers using stock discounts in NCCI states. If there are biases or inaccuracies,
what is their source and their effect?

A. General Expenses

1. Stock Company Expense Experience

The NCCI annual general expense review in October of 1990 reviewed stock
companies’ lEE expenses for calendar years 1984-1989. The expense indications
(ratios of general expenses to net earned premium) from this review are incorporated
in 1991 rate filings with an average effective date of July 1, 1991 and an average
premium earned date of January 1, 1992.

The raw indications from the NCCI October, 1990 expense review are displayed in
the following table:

1990 Annual Expense Review
General Expense Indications For Stock Companies

($140 Expense Constant)

Calendar Year
1984 198.___~5 1986    1987 1988     1989
8.34% 7.43% 7.15%    7.10% 6.87%    6.75%

Based on this expense review, NCCI selected a variable general expense provision of
6.7%. NCCI does not have a specific formula for determining the expense provision.
NCCI selects a value based upon reviewing the above table and supporting data.
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The 1984-1989 general expense levels relative to net earned premium display a
decreasing trend. NCCI does not project the expense trend to a January I, 1992
level. In addition, NCCI compares general expenses to net earned premium. We
recommend that NCCI compare general expenses to direct earned premium. The
following table displays the general expense ratios relative to direct earned premium.

General Expense Ratio to Direct Earned Premium
Stock Companies

Calendar Year
198._._~6     198...._27     1988.     1989

6.54% 6.55% 6.54% 6.34%

The attached Exhibit 12 displays the detailed calculation. The direct indications are
not displayed for calendar years 1984 and 1985 as the direct experience is not
available in a summarized format for these years. NCCI’s use of net instead of direct
premium results in a higher general expense indication than the use of direct earned
premium. We believe the net experience is not appropriate as NCCl manual rates
and loss costs are intended to provide a sufficient expense provision for the direct
insurer.

In addition, the general expense trend should be reflected by estimating the general
expense levels for the period during which rates will be in effect. This can be
accomplished by projecting expenses and premium to the average date on which
policies are earned - January 1, 1992.

We utilized three methodologies to adjust expenses and premium to a January 1,
1992 level. All three of these models adjust premium to a current rate level and
adjust expenses to a prospective cost level. The primary difference between the
models relates to the amount of expense trend assumed. We are not proposing that
NCCI adopt a specific model. However, we believe that NCCI should utilize a model
or models that reflect trends in the data. The following three models reflect trends in
the underlying data to varying degrees and we developed a test to determine how
well the models have performed historically. In addition, all of the models are
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sensitive to the number of years analyzed.. We believe that NCCI should have
discretion in selecting the experience period in order to appropriately reflect trends.

The first model (Model 1) adjusts expenses to a January I, 1992 level by utilizing the
NCCI Expense Index (Index) which is derived on Exhibit 2. Exhibit 13 displays the
expense index and trend based on calendar years 1982-1989.

We also adjusted standard earned premium from the NCCI expense review to a
projected January 1, 1992 level based on historical rate activity and assuming the
average rate change for 1991 is equal to the increase in the Index. We display both
the direct and net ratios even though we recommend that NCCI utilize the direct
ratios. We recognize that this trend procedure allows a general expense trend equal
to the Index trend plus the trend in premium due to payroll increases of
policyholders. The following table displays the adjusted expense indications.

Model 1: General Expense Indication for Stock Companies
As a Percentage of Standard Earned Premiums

($140 Expense Constant)
Adjusted To A lanuary 1, 1992 Level

Calendar Year
198~4 1985    1986    198___Z 1988 1989 Selected

Net Ratios:     6.40% 5.91% 5.92% 6.08% 6.07% 6.28% 6.11%
Direct Ratios: 5.52% 5.69% 5.80% 5.93% 5.74%

As we are adjusting expenses and premium to a prospective cost and rate level, we
would not expect the adjusted expense indications by year to display a trend. The
adjusted direct general expense indications display an upward trend; therefore, the
expense trend may not incorporate all of the factors that affect general expenses. If
an exponenUal trend was applied to the direct ratios shown above for calendar years
1986 - 1989, the projected direct expense ratio as of January 1, 1992 is 6.3%. The
selected values shown above are an average of the adjusted calendar year ratios.

The following table compares the rate change trend in NCCI states versus the Index
trend.
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COMPARISON OF EXPENSE INDEX CHANGES TO RATE CHANGES

(1) (2) (3) (4)

Expense Rate
Calendar Index Relative to Changes Relative to
Years 1982 1982

Ratio of General
Expense Factor to
Rate Chanl~e Factor

1982 100.0 100.0 1.00
1983 103.8 101.7 1.02
1984 107.7 102.1 1.05
1985 111.8 114.6 .98
1986 116.0 124.8 .93
1987 120.4 136.7 .88
1988 125.0 148.9 .84
1989 129.7 158.0 .82

One reason for the negative trend in general expense ratios is that rate changes are
higher than the inflaUonary factors affecting general expenses. Rates increased 58%
since 1982 (in addiUon to payroll growth). The Index increased only 29.7%. The
differential growth rate over the seven year period is -18% (.82 - 1.0).

An alternate test (hindsight test) of the Model 1 trend approach is shown in Appendix
B. In that appendix, we apply the procedure to data through 1987 to predict 1989
actual stock insurer expenses as reported in the lEE and data through 1986 to predict
the 1988 expenses. We used the net experience for the hindsight analysis as NCCI
has relied on net experience to derive a general expense provision. It is not
appropriate to compare the NCCI net provision to the direct experience. In addition,
the direct experience is not readily available for calendar years 1984 and 1985. Using
data through 1987, the results of the trend method for stock company data are 0.26%
(of standard premium) short of the actual expenses incurred while the results of the
NCCI approach is 0.02% higher than actual. Using the data through 1986, the results
of the trend method are 0.03% lower and the results of the NCCI review were 1.07%
higher than the actual expenses incurred. The NCCl selection was closer using the
1987 data in part because NCCl at that time made an unusually sharp reduction in
the general expense provision from the prior provision. In October 1988, NCCI
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decreased the general expense provision from 7.5% down to 6.7%, partly in response
to an increase in the expense constant from $120 to $140.

If the inflaUonary factors that affect general expenses exceeded the historical rate
changes then a trended expense indication would exceed untrended indications.

The second model (Model 2) is idenUcal to the first model except that general
expenses are not adjusted using the Index and a trend procedure is used to measure
the net trend resulUng from expense trends and payroll changes. For example,
consider the following assumptions:

1. We know that General Expense dollars = 0.05% of nominal payroll;

2. General Expense dollars will increase by 5% per year;

3. Nominal payroll increases by 5% per year and there is no wage limitation;

4. Rates increase by 10% per year; and

5. Initial rate = $1.00 per $100 of payroll.

Based on the above assumpUons, we can construct 4 sample years of experience and
determine how the year I experience can be adjusted to estimate the year 4 expense
ratio.

Year I Year 2 Year 3 Year 4

Payroll in Year I dollars 10,000 10,000 10,000 10,000
Nominal Payroll 10,000 10,500 11,025 11,576
Rates 1.0 1.10 1.21 1.331
Premium 100.0 115.5 133.4 154.1
General Expenses 5.0 5.25 5.5 5.8
General Expense Ratio 5.0% 4.5% 4.1% 3.8%

In order to estimate the Year 4 general expense ratio using calendar year 1
experience, we would adjust premium to a current rate level 100 x 1.331 = 133.1
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and divide the actual general expenses in Year 1 by the premium at current rate level
for Year 1 (5/133.1) = 3.8%. The above analysis is performed on net (all size of risk
data) and an additional adjustment can be made for the premium discount plan by
adding the average discount for general expenses to the 3.8%. Thus, a first $5,000
general expense provision can be computed.

The following table displays the adjusted expense indications from Model 2 on both a
direct and net basis for stock companies. We adjusted standard earned premium
from the NCCI expense review to a projected January 1, 1992 level based on
historical rate activity and assuming the average rate change for 1991 is equal to the
increase in the Index.

Model 2: General Expense Indications for Stock Companies
As a Percentage of Standard Earned Premium

($140 Expense Constant)
Adjusted to a lanuary 1, 1992 Level

Calendar Year

198~4 198.__~5 198_._.~6 1987 1988 198___~9 Selected

Net Ratios    5.54% 5.30% 5.40% 5.64% 5.72% 6.06% 6.51%
Direct Ratios 5.06% 5.30% 5.48% 5.73% 6.34%

The adjusted general expense indications display an upward trend for the 1985-1989
time period indicating that general expenses relative to premium are increasing by
more than the trend in payrolls. The selected ratios are based on an exponential
trend projected to January 1, 1992. Exhibits 14 and 15 display the net and direct
calculations.

We also performed a hindsight test for Model 2 (Appendix B) using data through
1987, the Model 2 projected expense provision is lower than actual expenses by
0.60% while the results of the NCCI approach is 0.02% higher than actual. Using the
data through 1986, the results of the Model 2 projections are lower then actual
expenses by 0.44% and the results of the NCCI review were 1.07% higher.
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The third model is based on the method used by the Workers Compensation Rating
and Inspection Bureau of Massachusetts (WCRB). The WCRB analyzes the most
recent three calendar years of Massachusetts specific expense experience. A general
expense ratio is applied to the Massachusetts standard earned premium for each of
the three years. The estimated general expenses are trended (for inflationary factors)
and adjusted for the growth in man-weeks to be consistent with the proposed policy
period. The three years of estimated general expenses are then averaged to obtain an
estimate of Massachusetts general expenses for the proposed policy period. The
average general expenses are compared to the middle year (of the three years
analyzed) standard earned premium adjusted to a current rate level and (using a
payroll trend adjustment factor) to the mid-point of the period when the new rate
level will be in effect. This ratio is then divided by one plus the indicated rate change.
This procedure treats general expenses as a fixed expense component. Exhibits 16-19
display the Model 3 calculations. This procedure results in the following indicated
expense provisions:

Model 3: General Expense Provision

Net 5.81%
Direct 5.57%

The hindsight test (Appendix B) produced an indicated expense provision of 6.22%
for calendar year 1989 compared to an actual expense provision of 6.68%. Using
data through 1986, the Model 3 expense loading is 6.49% for 1988 compared to the
actual loading of 6.43%.

The following table summarizes the results of the three projection methods.
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General Expense Indications
As a Percentage of Standard Earned Premium

Adiusted to a lanuary 1, 1992 Level

Calendar Year

198.__~4 1985 198.___~6 198._._Z7 1988 198__._~9 Selected

Model I (Expense Index Approach)

Net        6.40% 5.91% 5.92% 6.08% 6.07% 6.28% 6.11%
Direct 5.52% 5.69% 5.80% 5.93% 5.74%

Model 2 (Trend Approach)

Net       5.54% 5.30% 5.40% 5.64% 5.72% 6.06% 6.51%
Direct 5.06% 5.30% 5.48% 5.73% 6.34%

Model 3 (Massachusetts Approach)

Net 5.81%
Direct 5.57%

For Model 1, the selected direct general expense loading as of January 1, 1992 is
5.74% which is an average of the 1986-1989 period. For Model 2, the selected
general expense loading as of January 1, 1992 is 6.34% which is based on an
exponential trend. The Model 3 indicated general expense loading is 5.6%

NCCI should utilize a procedure or procedures which reflects underlying trends in
premium and expenses in selecting a general expense provision. Model 1 and Model
3 appear to project the more accurate ’hindsight" results.

As we mentioned previously, a methodology which adjusts premium and expenses to
a current rate and cost level will produce larger expense indications than the current
NCCI methodology if the expense trend exceeds the level of rate changes. An
example would be the early 1980’s when the underlying expense costs (largely wages)
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were increasing at double digit rates while NCCI rate levels were fiat or decreasing.
As the attached Exhibit 20 displays, the ratio of general expenses to net earned
premium for stock companies steadily increased from 5.5% in calendar year 1977 to
8.0% in calendar year 1983. Since 1983, the ratio has steadily decreased from 8.0%
in 1983 to 4.9% in calendar year 1989.

As Exhibit 20 displays, the general expense ratios have exhibited substantial variability
and NCCI should uUlize procedures which attempts to explicitly reflect the underlying
trends in premium and expenses. However, NCCI should not be confined to a
specific methodology to establish expense levels as judgment is required with respect
to:

Future rate changes:

o Future expense trends; and

o Underlying trends not measured by rate changes and expense trends.

2. Mutual Company Expense Experience

NCCI excludes mutual insurer expense experience from the general expense analysis.
The NCCI rationale is twofold. First, the general expense review is intended to
produce an expense indication for the first $5,000 of premium and mutual companies
in general write larger policy sizes. Second, the mutual companies have historically
paid larger policyholder dividends than stock companies and part of the dividend
reflects expense reductions.

However, mutual company expense experience can be adjusted to a first $5,000 of
premium using the mutual company policy size distribution and the same procedures
NCCl uses to adjust stock expense data.

Furthermore, there is no significant difference between stock and mutual company
general expense experience. Exhibit 21 displays the general expense indications
(Page 1-Net, Page 2-Direct) adjusted to a first $5,000 of premium level for both stock
and mutual companies separately and combined utilizing our Model 1 procedure.
The mutual company experience is adjusted to a stock basis for the first $5,000 of
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premium based on the mutual premium distribution by size of policy and the stock
expense gradations. This assumes that the average countrywide NCCI rate change is
the same for stock and mutual companies.

We recommend that NCCI review the combined experience of mutual and stock
companies to more accurately determine a rate for an average insured for the first
$5,000 of premium. Based on the combined experience, the direct expense
indication projected to the period when rates will be in effect is 5.69% compared to
the stock only indication of 5.74%.

The North Carolina Rate Bureau combines all companies experience (i.e., stock,
mutual, reciprocal’s and miscellaneous) in establishing general expense levels. NCCI
staff reviewed mutual expense experience as part of the October, 1990 expense
review and asked the Committee to decide if stock and mutual general expense
experience should be combined in determining general expense levels. However, the
Committee decided to continue to exclude mutual insurer experience from the
calculation.

B. Production Expenses

Part of the expense constant provides for production expenses, (i.e., other acquisition
expenses). The annual expense constant review was discussed previously. The
variable provision for production expenses is established on a budgeted basis. NCCI
incorporates a variable element of 15% for production expenses into manual rates for
the first $5,000 of standard premium. The premium discount plan reflects reduced
production expenses for larger policies.

NCCl does not collect data useful to the analysis of the NCCI production expense
provision of 1.5% for the first $5,000 of standard premium. We recommend that
NCCI review production expenses annually, as it does for other expenses, in
establishing production expense provisions.

The expense study by size of risk should incorporate all production expenses (i.e.,
commission, brokerage and other acquisition expenses). Previously, it was limited to a
review of other acquisition expenses only (Section VII).
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Based on our analysis, the budgeted first $5,000 production allowance of 15.0%
exceeds the actual amount projected to be expended by stock insurers, for combined
voluntary and involuntary risks. The amount projected to be expended by stock
insurers varied around 14.0% for calendar years 198.5 through 1988 and is estimated
at 13.0% for 1989. (Section VII, Page 63). Section VII discusses the use of the
budgetary allowance in more detail.

C. Tax Provisions

With regard to premium tax provisions, the proper methodology to incorporate
premium tax in the final rate will depend upon the interpretation of the NCCI final
rate. If the NCCI rate is intended to be the average rate for the average company,
then the tax provision should be based on the average taxes collected. If the NCCI
rate is a benchmark for a specified type of insurer then the premium tax provision in
the rate should be the tax rate appropriate for that type of insurer.

The current premium tax provision in manual rates (i.e., foreign insurer tax rate) will
exceed the collected taxes relative to premium if:

I. The foreign tax rate exceeds the tax rate for domestic insurers;

2. Retaliatory taxes are not significant; and

3. Domestic insurers write a significant volume of business in the state.

The collected taxes in the state relative to premium will exceed the tax provision in
manual rates if:

o

o

The domestic tax rate is similar to the foreign tax rate;

Retaliatory taxes are significant; and

Domestic insurers do not write a significant volume of business in the
state.
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We agree with the NCCI treatment of the other tax provisions (excluding premium
tax). However, we recommend that the detailed study of miscellaneous taxes be
updated more often than was true in the recent past, once every ten years. NCCI is
currently in the process of updating the 1981 detailed study of miscellaneous taxes.

D. Loss Adjustment Expenses

The NCCI Actuarial Committee selected a LAE provision of 12.0% based on the
October, 1990 expense review.

The Committee reviewed, in the October 1990 expense review, the relationship
between direct loss adjustment expense (LAE) and direct incurred (ultimate) losses as
reported in the lEE for the most recent 3 and 6 year periods for both stock and mutual
companies in order to establish a LAE provision. The Committee also reviews the net
(i.e., of reinsurance) ratios. The following table displays the net and direct ratios for
the most recent 3 calendar years.

Ratio of LAE to Losses
198.__Z7 198__..~8 1989 Average

Direct       12.09% 11.69% 11.71 %    11.83%
Net 13.43 13.33 14.09 13.62

Section III outlined the reasons for differences between the net and direct ratios.
While it appears that NCCI selected a provision based on the direct experience, NCCI
does not explicitly state that direct experience is more appropriate.

We recommend that NCCI rely on direct losses and LAE for establishing a provision
for LAE in ratemaking. In some state rate filings, NCCI displays only the net calendar
year LAE indications. We recommend that NCCI also display the direct indications in
rate filings.

Exhibit 22 displays the ratio of direct LAE to direct loss by accident year utilizing the
carrier’s estimates of direct ultimate LAE and direct ultimate loss from the NCCI
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accident year data call along with the NCCI’s projected ultimate LAE ratio. NCCI
projects the ultimate LAE to loss ratio based on the direct paid LAE to paid loss ratio
from the special call and the net paid LAE to paid loss development factors from
Schedule P aggregate experience for workers compensation.

NCCI first used accident year experience to review LAE in the October, 1989 expense
review. When the Committee reviewed the special call accident year experience in
February of 1991, it decided to revise the LAE provision to 12.5% largely based on
NCCI’s projected ultimate LAE ratio. The NCCI’s projected ratio, for the most recent
five accident years, varied from 12.3% to 13.2% (Exhibit 22).

On one hand, it appears that the ratio of direct LAE to direct loss by accident year is
increasing. Based on the year-end 1989 evaluation, the ratio has steadily increased
from 11.2% for accident year 1984 to 12.9% for accident year 1989 (based on the
company’s estimates, Exhibit 22). On the other hand, except for the least mature
accident year, 1989, none of the accident years shows LAE in excess of 12.0%.
Furthermore, when 1989 experience is excluded and accident years 1980-1988 are
analyzed, regression projections through 1991 do not exceed 12.1%.

In addition, we observe that on average, NCCI’s estimated ratio of LAE to losses
exceeds the company’s estimate for accident years 1980 through 1988 by 0.5 points,
(Exhibit 22).

We also note that there are possible distortions due to the allocation of the ULAE to
accident year. Company to company procedures may vary and within a company,
procedures could vary by year. Furthermore, the Schedule P procedure used to
assign ULAE by accident year may not be appropriate for ratemaking purposes.

In general, ULAE payments made during the current calendar year are allocated as
follows on Schedule P:

o

45% of the total ULAE payment is allocated to the most recent accident year;

5% of the total ULAE payment is allocated to the next most recent accident
year; and

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991Page 33

MILLIMAN & ROBERTSON, INC.



EXPENSES

The remaining ULAE payments are distributed to all accident years including
the most recent in proportion to the amount of loss payments for each
accident year for the current calendar year.

A partial list of the factors effecting actual ULAE expenditures by accident year follow:

The complexity of claims (e.g., asbestos claims attributable to older accident
years may require more ULAE costs) by accident year;

2. The mix of outside adjusters versus company personnel by accident year; and

Any company change in the definition of ALAE versus ULAE costs by calendar
year.

We recommend that NCCI continue to review the special call experience and
establish the LAE provision based on the special call experience. Based on the
NCCI’s analysis and the carriers estimates, a LAE provision between 12.0% and 12.5%
of losses is indicated.

In the longer term, we recommend that ALAE be collected by claim and utilized
similarly to losses in the ratemaking process (this is discussed in detail in Section V). A
separate ULAE provision would then replace the current LAE provision, and the
expense trend issue may become moot. If ALAE is collected by claim, NCCI will need
to develop a procedure to reflect ULAE in the ratemaking formula. One possibility is
to develop a countrywide ratio of ULAE to loss plus ALAE by analyzing the special call
experience by accident year.
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E. Actual vs. Recommended Expense Provisions

NCCl expense provisions have overstated the actual amount of expenses incurred by
the companies. This observation is seen in both general and production expenses.

A summary of our results can be seen on exhibits C-1 through C-3 in the technical
appendix section, for calendar years 1986-89. The results of our analysis show that
the expense provisions included in NCCl rate filings have exceeded the amounts
actually incurred by the companies. A detailed discussion of our methodology used in
arriving at this conclusion can be found in Technical Appendix C.

F. Conclusions and Recommendations

Our recommendations regarding possible improvements in the NCCI methodology are
as follows:

1. Apparent underlying trends in the expense data should be reflected to the
extentappropriate.

2.    The general expense and loss adjustment expense provisions should be
calculated in a manner that reflects the trends in the ratios. In addition, NCCI should
establish expense provisions based on direct experience to the extent available. At
this time, this might increase the LAE ratio and would decrease the general expense
ratio.

3.    The budgeted first $5,000 production allowance of 15.0% exceeds the actual
amount projected to be expended by stock insurers, for combined voluntary and
involuntary risks. The amount projected to be expended by stock insurers varied
around 14.0% for calendar years 1985 through 1988 and is estimated at 13.0% for
1989. Most, if not all of this difference, may be attributable to the lower commissions
incurred on involuntary risks. This analysis assumes that the NCCI production
expense gradations are appropriate. Production expenses are discussed in more detail
in Section VII.
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4.    The all size of risk analysis, indicates that the production allowance in the rates
has exceeded the actual amount expended by stock insurers by 2.0 to 3.0 points of
standard premium for calendar years 1986 to 1989. Based on our analysis, it appears
that 1.5 to 2.0 points of this difference may be explained by the lower commission
levels on involuntary business. The remaining difference is due to: (1) the expense
gradations and (2) the fact that some stock carriers use the non-stock premium
discount table. Production expenses are discussed in more detail in Section VII.

5.    The NCCI production expense gradations are not based on data but were
selected judgmentally. Therefore, we recommend that NCCI collect all production
expenses by size of risk in order to determine the appropriateness of the production
gradations. Production expenses are discussed in more detail in Section VII.

6.    With regard to premium tax provisions, the proper methodology to incorporate
premium tax in the final rate will depend upon the interpretation of the NCCI final
rate. If the NCCI rate is intended to be the average rate for the average company,
then the tax provision should be based on the average taxes collected. If the NCCI
rate is a benchmark for a specified type of insurer then the premium tax provision in
the rate should be the tax rate appropriate for that type of insurer.

7.    We agree with the NCCI treatment of the other tax provisions (excluding
premium tax). However, we recommend that the detailed study of miscellaneous
taxes be updated more often than was true in the recent past, once every ten years.
NCCI is currently in the process of updating the 1981 detailed study of miscellaneous
taxes.

8.    General expense calculations should be based on combined stock and mutual
insurer expense experience. This is not expected to have a material impact on the
selected expense provision.

9.    NCCI should further investigate the differences between the calendar year LAE
ratios and the accident year LAE ratios, including a review of ULAE reserves by
accident year.

10. NCCI should rely on direct losses and LAE expenses for establishing a provision
for LAE in ratemaking and should display the direct indications in rate filings.

Page 36 November 27, 1991 NCCI Examination - Volume IV - Section liB - Part 2

MILLIMAN & ROBERTSON, INC.



EXPENSES

11. NC:C:I should further investigate the difference between the various LAE to loss
indications by accident year (carrier’s estimate versus NC:C:I projection method).

12. The NCCI general and production expense ratios are based on (1) premium at
NCCI rate levels, in states where NCCI files gross rates, or (2) premium at N(:C:I loss
cost levels and standard NC:CI profit and expense levels in states where NCCI files loss
costs. With respect to general expenses, NC:C:I attempt to use a common base for
expense analysis purposes is reasonable. However, as more states become loss cost
states, NCCI should review the appropriateness of combining loss cost states with
states where NCCI publishes rates.
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OBJECTIVE 2b: COSTS AND BENEFITS OF COLLECTING ALAE
BY CLAIM

This section addresses the following objective of the RFP:

Objective (2b) Expenses - What would be the incremental cost of collecting
allocated loss adjustment expenses (ALAE) on a unit basis? Discuss the pros and
cons of having this level of statistical detail available versus what is now
available. Also, discuss whether it would be more cost efficient to collect this
data only as needed, e.g., retrospectively rated risks and residual market risks.

A. Issues Involved in Collecting ALAE by Claim

To collect ALAE by claim, the unit statistical reports and financial call formats need to
be modified to include ALAE information. Companies will need to change
procedures to collect and report ALAE. NCCI conducted an Impact Analysis to
determine the obstacles companies face in collecting ALAE by claim. In addition, we
worked with NCCI to develop a Cost/Benefit Analysis Survey and NCCI issued the
Survey to 30 companies to determine the costs the companies will incur if incurred
ALAE is collected by claim. There were 21 company responses to the Cost Benefit
Analysis Survey.

To collect accurate data, NCCI and its members need a definition which distinguishes
ALAE from ULAE and losses. The proposed NCCI definition is attached as Exhibit 23.
Under this definition ALAE includes the following: attorneys’ fees and fees of other
authorized representaUves when these legal fees can be directly allocated to particular
claims, court costs, the costs of alternative dispute resolution procedures, medical cost
containment expenses and vocational rehabilitation evaluation costs.

Exhibit 24 displays how 17 companies responded to one or more of the Impact
Analysis quesUons on the manner in which they classify expenses which the NCCI
proposal considers ALAE (not all 17 companies responded to every question.) Several
items in the proposed NCCI definition of ALAE are currently treated as either ULAE
or losses by individual companies. For example, for hospital utilization review
expenses (Item 3(b)), 8 of the 17 companies surveyed classified the expense as ALAE,
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whereas 4 companies classified the expense as ULAE, and 5 companies classified the
expense as a loss amount. Thus, training of company personnel will be necessary in
order to properly classify the proposed items as ALAE.

The Survey asked companies to estimate the cost of collecting incurred ALAE (paid
plus case reserve) by claim and reporting ALAE in the same detail as losses to NCCl.

Based on the companies responding to the Survey, the majority of companies reserve
for ALAE on a bulk basis and not by individual claim. Based on the comments from
the NCCI Impact Analysis, companies stated that establishing reserves by claim will be
difficult. Claim systems will require modifications and claim adjusters will need
addiUonal training. Of the 21 companies that responded to the Survey only 7
currently establish case reserves for ALAE.

Significant time lags will exist with respect to collecting ALAE by claim. The majority
of carriers responding to the Impact Analysis stated that it would take one or more
years to idenUfy and capture expenses under the new definition. In addition
companies stated that ’major" computer system enhancements would be necessary to
report the data.

The following table displays the average absolute dollar cost (of collecting and
reporting ALAE by claim) and the cost as a percentage of the company’s workers
compensation premium by size of company.

Company Number Average
Size of Companies Dollar Cost

Cost as a Percentage
of W.C. Premium

Small 5 $ 28,320 0.49%
Medium 11 103,145 0.11

~ 5 334,496 0.0~3

Total 21 $I 40,413 0.05%

Exhibit 25 displays the dollar cost and cost as a percentage of premium for each of the
21 companies responding to the Survey. The percentage cost is well under 1.0% of
workers compensation premium for all but two of the insurers.
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The following table displays the average absolute dollar cost (of collecting and
reporting ALAE by claim) and the cost as a percentage of the company’s workers
compensation premium for companies that currently establish ALAE reserves by claim,
and for companies that do not establish ALAE reserves by claim.

Group
Companies that
do not establish
ALAE reserves by
claim

Number of Average
Companies Dollar Cost

Cost as a Percentage
of W.C. Premium

14 $180,514 0.09%

Companies that
currently establish
ALAE reserves by
claim 7 60,211 0.0._..~1

All Companies 21 $140,413 0.05%

As a separate cost component, NCCI estimated that it will cost $1.4 million in order
for NCCI to collect ALAE as a separate item. The cost can be broken down into the
following two elements:

NCCI Cost To Collect and Use ALAE
($ Millions)

Technical Service Costs
User Department Costs
Total

$1.1
.__3

$1.4

In addition, if ALAE was collected by claim for only residual market and servicing
carrier business the overall costs would not be reduced significantly based on the
responses to the survey. Therefore, it is cost effective to collect ALAE by claim for all
business.
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B. Rate Accuracy - Trends in ALAE

NCCI requested companies to provide paid and outstanding losses, ALAE and ULAE
on a direct basis by accident year. However, carriers do not now define ALAE in a
uniform manner; the ALAE in this exhibit (Exhibit 26) is based on each company’s
own definition. Each company’s definition is believed to be consistent over time. The
projected ultimate ALAE in Exhibit 26 is based on each company’s reserves; no
adjustment to IBNR is made by NCCI.

The ratio of ALAE to loss in this Exhibit has increased from 4.5% in accident year 1980
to 5.8% for accident year 1989. The data imply that ALAE as a percentage of losses is
increasing by 3.1% per year and implies ALAE for accident year 1991 will equal 6.2
percent of losses. Section IV discussed an upward trend indicated in analyzing total
LAE and this appears to be traceable to the trend in ALAE.

If ALAE were collected and analyzed with statewide ratemaking data, trends in ALAE
would be more properly included in the overall rate level process than at present.

C. Rate Equity

Treating ALAE like losses in the ratemaking process will result in more accurate rates
by state, industry group, and classification. For example, the propensity to incur legal
costs varies by state.

If ALAE is included with losses, the ratemaking methodology would reflect the relative
susceptibility of various classes to ALAE costs. For example, assume Class A
generates LAE costs of 15.0% of losses and Class B generates LAE costs equal to 9.0%
of losses. Then, utilizing the current NCCI methodology both classes’ rates include a
LAE provision of 12.0% of losses. Therefore Class B is subsidizing Class A; a more
equitable approach is to base class rates on experience including ALAE.

These issues are more significant as the raUo of ALAE to losses has been increasing.
The ratemaking methodology for most casualty lines of insurance combines loss and
ALAE. Personal injury, protection, the first party coverage for wage loss and medical
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expenses for automobile accidents in no fault states, is probably the coverage most
similar to workers compensation. Generally loss and ALAE are combined in the
ratemaking methodology for personal injury protection.

D. Retrospectively Rated and Residual Market Policies

For retrospectively rated policies, if the insurance company pays a claim, the insurer
can often collect additional retrospective rating premium. However, the insurer
defending a claim will not receive additional retrospective rating premium for the
ALAE incurred if the claim settles for $0. This is due to the fact that LAE charges in the
retrospective rating formula are included as a factor on losses; actual expended LAE is
not reflected. This fact can create the perception that insurers inadequately defend
claims under retrospectively rated policies. A similar situation can exist for servicing
carriers for assigned risk business. If the insurer pays a claim, the insurer can get
reimbursed by the residual market pool. However, currently ALAE expenditures are
not directly reimbursed..A provision for total LAE is included in the servicing carrier
allowance. By collecting ALAE information in detail, retrospectively rated policies and
residual market mechanisms can be designed to directly reimburse carriers for ALAE
as well as for loss.

The following factors favor the use of directly reimbursable ALAE costs:

1. Eliminate the perception of an insurer inadequately defending claims.

2. Reduce or eliminate potential for cross-subsidization in that loss and ALAE are
tracked to the policyholder involved.

3. May encourage improved claim handling.

4. Increase visibility of the costs of investigating and settling claims.

Thus, both insurers, policyholders and regulators may prefer a system of directly
reimbursable ALAE.
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On the

t

other hand, we have the following observations:

In practice, it is not practical for a company claim department to have one
process for handling residual market and retrospective policy business and a
separate method for voluntary, guaranteed cost business.

Company claim practices are monitored by audits.

Reinsurance agreements regularly require companies to defend claims even
when successful defense reduces the reinsurance recoverable.

o A system which directly reimburses ALAE may not give insurers a sufficient
incentive to control ALAE costs.

E. Conclusions and Recommendations

The benefits of collecting ALAE information by claim include the following:

Increased accuracy in ratemaking.

Increased equity in ratemaking.

Addressing concerns about the adequacy of insurer defense efforts in
situations such as retrospectively rated policies and residual market
servicing carrier business where insurers have reduced claim risk but
bear the full cost of claim defense.

2.    The disadvantage of collecting ALAE information by claim is the additional cost
of those efforts, but the overall cost (0.05% of premium) is relatively low. NCCI may
want to consider a transition program for companies incurring a relatively higher cost.

3.    Generally, loss cost states permit the rating organization to include ALAE as
part of loss costs. However, if some states do not permit NCCI to include ALAE in loss
costs then the NCCI procedure for collecting and utilizing the data needs to be
sufficiently flexible to exclude the information when required.
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4.    The NCCI Actuarial Committee recommended that ALAE be collected by claim
and recommended a January 1, 1993 effective date for collecting ALAE by claim. We
agree with the Committee recommendation that ALAE be collected by claim. The
NCCI Board will vote on the collection of ALAE next year.
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VI. OBJECTIVE 2c: STATE SPECIFIC EXPENSE ISSUES

The RFP contained the following objectives.

Objective (2c) Expenses - Should large state rate increases be tempered because
of less than proportional increases in expenses?

When a state’s premium and rates grow faster than the national average, the question
arises of whether expenses are increasing in proportion to the increase in premiums.
If not, the question arises of whether larger than average increases should be
tempered.

For reasons mentioned later in this section, we do not recommend that standard
NCCI procedures include tempering expenses when state rate changes are large. We
believe that the tempering issue is more correctly viewed as the issue of whether
expenses raUos should vary by state. Sub-section D discusses varying expense ratios
by state.

Exhibits 27-31 display the annual rate changes for NCCI states (i.e., states where
NCCI publishes rates or loss costs) in various rate change intervals for the 1986-1990
time period. The larger the rate increase/decrease, the greater the effect on expenses.
As Exhibit 27 displays for 1990, 5 of the 38 states had a rate change in excess of
17.5%. While the issue may not arise frequently, it is important in those states where
it does arise.

For the purpose of this section, we assume that the countrywide expense provisions
are appropriate for all states combined.

A. Impact of Rate Increases on Expenses

A rate change due to loss experience or benefit changes alters the amount of premium
collected for expenses. As discussed in Section III, the following variable Ioadings are
incorporated into current manual rates.
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Variable
Expense

General Expenses
Production Expenses
Taxes - Varies by State

Provision In
Manual Rates

6.7%
15.0

4.2*

average

The expense dollars produced by these provisions increase in proportion to the
premium increase. In addition, loss adjustment expenses (LAE) are included in
manual rates as 12% of expected losses.

On the other hand, the expense constant of $140 (depending on state) does not
change as a result of a rate increase. The expense constant provides 20% of general
expense and 6% of production expense revenue. The premium discount plan will
moderate the expense increase resulting from a rate change if an insured’s premium is
shifted into a higher standard premium division.

The following table displays the combined general, production and tax provisions in a
risk’s premium before and after a 20% rate change for risks of various premium sizes.

Effect on Expenses with a 20% Rate Increase

Premium
Size Expenses Expenses
Before Before After Percentage
Rate Rate Rate Expense
Change Change Change Increase

$ 4,000 $ 1,178 $ 1,385 17.62%
25,000 4,605 5,397 17.20

150,000 23,555 27,797 18.01
750,000 104,395 123,205 18.02
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As expected, the expense increase is less than the premium increase due to the
expense constant. Exhibits 32 (Pages I through 4) displays the combined general,
production and tax provisions before and after various rate changes for various risk
sizes. LAE and profit and contingencies were not included in the analysis.

B. Techniques for Tempering - Expense Flattening

As an alternative to the current procedure which treats all expense elements as
variable in the development of manual rates, the components could be split bet~veen
fixed and variable elements (the expense constant is a fixed element, but it is
considered separately from the overall rate change in the ratemaking process). The
procedure of splitting fixed and variable expenses is utilized for classification
ratemaking as well as overall ratemaking for other lines of business.

If the rate change in an individual state was large, the general expense provision might
be treated as a fixed element which does not increase with premium.

Expenses other than general expenses are more likely to vary in direct relationship to a
rate change. Agent’s commissions which represent the majority of the production
expense component is typically a fiat percentage of premium for smaller risks and is
graded by premium size for larger risks. Therefore it will increase as rates increase. In
a similar manner, LAE costs are a function of losses, and if losses increase LAE costs
will generally increase.

Following is an example of the indicated rate change (based upon experience) under
the NCCI current ratemaking methodology and a methodology which flattens
expenses based on the NCCI January 22, 1990 filing in Missouri with an effective date
of April 1, 1990. From Exhibit II of the Missouri filing, we find the following
provisions:

Production Cost 15.0%
General Expense 7.5
Taxes, License and Fees 2.8
Profit and Contingencies 2..~.~5
Total Overhead Provisions 27.8
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Given the Missouri provisions, 72.2% (100% - 27.8%) is considered the permissible
loss ratio by NCCI. Based on the NCCl analysis, the projected loss ratio for the
experience period is 84.55%. The rate change based on experience is:

Projected Loss Ratio - 100% =
100% - Total Overhead Provisions

84.55 -100% or 17.1%
72.20

If a flattening of expense methodology was introduced, the rate change formula is
modified as follows:

Rate    = Projected Loss Ratio + Fixed Expense Component -100%
Change 100% - Variable Expense Components

If we assume that all general expenses are fixed expenses while all other expenses are
variable, then the fixed expense component is 7.5% and the variable expense
component is 20.3% (production, taxes, and profit and contingencies). The indicated
rate change under an expense flattening program is:

84.55% + 7.5% -100% = 92.05% -100% or 15.5%
100%- 20.3%        79.7%

Thus the rate indication is reduced from 17.1% to 15.5% if we assume that general
expenses are a fixed component.

Exhibit 33 displays indicated rate changes utilizing the NCCI recommended expense
provisions based on the October, 1990 expense review under the NCCI ratemaking
methodology and a methodology that flattens expenses. The effect of expense
flattening is to reduce a rate change of 20%to a rate change of 18.3%.
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C. Analysis of "Tempering"

The technique described above makes a number of assumptions, including the
following:

The result of the process is an equitable distribution of countrywide
general expenses by state.

The general expense provision in the prior rates was adequate.

General expense does not vary with premium.

Production expenses (other than the expense constant) vary directly
with premium.

There are a number of issues to be decided before determining whether tempering is
proper as a standard procedure.

First, if the expense provision is established correctly on a countrywide basis
(considering likely countrywide premium increases) then tempering expenses
in one state without offsetting increases in other states leads to an overall
expense deficiency.

Second, as mentioned previously, there has been a downward trend in general
expenses which may be partly due to the level of rate increases implemented
in the past. The selection of a lower countrywide general expense provision
may address the tempering issue in a countrywide manner.

Third, there may be no reason to believe that expense levels were adequate
prior to the rate increase. If a large increase is required because of continuing
rate level inadequacies in the state, then the expense provision is likely to be
as deficient as the loss provision. If the increase is due to a law change which
results in a relatively high level of benefits, then expense tempering might be
more appropriate.
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Fourth, there are several factors that mediate the expense impact of a large
rate increase in a state including the fact that more than 40% of the
countrywide premium is from multi-state risks and risks which are greatly
impacted by premium discount tables. Exhibit 34 displays the premium
distribution of intrastate and interstate risks by state. For example, for
Alabama, 47.4% of the state’s premium is attributable to intrastate risks (i.e.,
Alabama-only risks) and 52.6% of the premium is attributable to risks with
operations in several states.

A more appropriate expense question is whether expenses should vary by state, i.e.
are expense raUos lower in some states because of either higher than average loss
costs or lower than average state operating costs. This issue is discussed in the next
section.

D. Expenses by State

NC:CI utilizes state specific expense provisions (if required) based on call #14 which
collects direct expenses by state; otherwise, NCCI utilizes countrywide (lEE) expense
indications. If a state requires NCCI to establish rates based on only the state’s
expense experience, the state expense experience is still included in the countrywide
experience. The following section analyzes the reasonability of NCCI utilizing a
count~i~vide expense factor versus varying the factor by state.

NCCI data call #14 collects the following direct experience by state:

1. Written Premium

2. Net Earned Premium

3. Standard Earned Premium

Commission and Brokerage Expenses

Other Acquisition Expenses

Page 52 November 27, 1991 NCCl Examination - Volume IV - Section lib - Part 2

MILLIMAN & ROBERTSON, INC.



EXPENSES

6. Losses (both paid and outstanding)

7. ULAE (both paid and outstanding)

8. ALAE (both paid and outstanding)

9. Board and Bureau Expenses

10. Audit, Inspection and Other General Expenses

11. Taxes, Licenses and Fees

We analyzed state specific general and production expenses to determine if significant
expense differences exist by state. We analyzed combined stock and mutual
companies experience. The reciprocal exchanges, state funds, and miscellaneous
companies were excluded. We believe it is appropriate to exclude these companies,
as state funds for example, have different commission schedules and general expense
requirements than stock and mutual companies. In addition, we restated the state
expense levels to a first $5,000 basis based on the NCCI expense gradations by size of
risk and the state premium distribution by size of risk from the unit statistical report
(Exhibit 34). Ideally, the size of risk distribution should include premium generated by
the risk in all states in which the risk generates premium; however, this data is not
available. This limitation will affect the magnitude of the ratios; however, we believe
that the comparison of the relative expense ratios by state is still appropriate.

Exhibit 35 displays direct general expenses as a percentage of direct standard earned
premium adjusted to a first $5,000 basis for calendar years 1987, 1988, 1989 and the
combined 1987-1989 time period. We arranged the states from lowest general
expense ratio to highest, based on the calendar year 1987 ratios. For 1988 and 1989
and the combined 1987-1989 period, we then determined the respective general
expense rankings. For example, Utah had the second lowest general expense ratio in
1987, the eighth lowest in 1988, the fifth lowest in 1989, and for the 1987-1989
period ranked second. The restated first $5,000 general expense ratios are also
displayed next to the rankings. Exhibit 36 is a similar exhibit that displays production
expense ratios relative to direct standard written premium.
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We performed two statistical tests to determine if the rankings for a state were
correlated across years. The tests measure whether low expense ratios in one year are
more likely to be associated with low expense ratios in subsequent years or whether
the expense ratios (rankings) vary significantly from year to year.

The two tests utilized are:

1. A chi-squared test based on the coefficient of concordance; and

2. A normal test based on Spearman’s rank correlation coefficient.

These tests are described in Technical Appendix D.

Both tests rejected the null hypothesis of no correlation of expense rankings by state
across years. Therefore, low rankings in one year are more likely to be associated
with low rankings in subsequent years.

The correlations of rankings by state may be a function of several factors. The relative
mix of the distribution systems by state may vary. In general, direct writers have lower
production expenses than agency companies. Second, in determining the restated
expense ratios to a first $5,000 basis, we utilized the unit statistical reports. This may
bias the analysis. Third, states with higher average rate levels would tend to have
somewhat lower expense needs as a percentage of premium. Finally, individual
company allocation procedures may distort the expense ratios.

In order to determine the distortion due to individual company allocation procedures,
we analyzed the procedures that companies use to allocate general and production
expenses to state. The state allocation procedures used by the individual companies
is also discussed in Part I of the report, the Data Collection Phase. NCCI data call
#14 contains the following 7 allocation codes that companies use to allocate expense
items to state:

1. Actual Expenses

2. Written Premium
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3. Earned Premium

4.    Losses

5.    Salaries

6. Time Study

7. Other

Exhibit 37 displays the various allocation procedures that the twenty-five largest
countrywide workers compensation companies utilized in allocating general and
production expenses to state in NCCI data call #14. For example, for commission
and brokerage expenses, 16 of the 24 companies (companies that used two allocation
codes for the same expense item are excluded) capture the actual commission and
brokerage expenses by state; 6 companies allocate their countrywide commission and
brokerage expenses to state based on written premium; and 2 companies utilize some
other procedure to allocate commission and brokerage expenses to state.

For general expenses, the majority of the companies use either written or earned
premium to allocate countrywide general expenses to state. In order to further
investigate the availability and accuracy of the general expense data by state, we
worked with NCCI to develop a survey and NCCI issued the survey to 16 companies.
The sampled companies included many of the large national writers of workers
compensation insurance.

Exhibit 38 summarizes the results of the survey. For other general expenses, only 3 of
the 16 companies surveyed allocate branch office--general expenses to the states that
the branch offices serve. The other 13 companies combine all general expenses into
a countrywide total and then allocate that total to state based on earned or written
premium. In fact, only 3 of the companies surveyed stated that general expenses can
be identified at the branch office level. Exhibit 39 displays the actual survey form.

On the one hand, it appears that expense levels vary significantly from state to state;
however, on the other hand, we would expect that the expense ratios should not vary
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(in particular for general expenses) based on the allocation procedures that companies
utilize to allocate expenses to state.

It is our recommendation, given the correlation of expense ratios by state, that
additional research be performed. To the extent that verifiable differences exist by
state, NCCI should reflect state expense levels in the ratemaking process.

E. Conclusions and Recommendations

1.    We do not recommend that standard NCCI procedures include tempering
expenses when state rate changes are large.

The rationale for this recommendation includes:

Co

If expenses are reflected correctly on a countrywide basis, adjustment
for large rate increases may result in an inadequate countrywide
expense provision.

The downward trend in general expense, (as noted in Section IV), is
due in part to the level of rate increases implemented in the past, and
the countrywide expense provision should consider that trend.

If rates are deficient over a period of time, it is likely that expenses are
also deficient.

do There are factors to mediate the expense impact of a large rate increase
in a state including the fact that more than 40% of the premium is from
mulU-state risks and risks which are greatly impacted by the premium
discount tables.

2.    The issue of tempering expense provisions is more correctly viewed as the
issue of whether expense ratios should vary by state. NCCl data suggests that there
are variations from state to state; however, allocaUon procedures distort the expense
analysis by state. Additional research should be performed to determine the
appropriateness of varying expense levels by state. To the extent that verifiable
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differences exist by state, NCCI should reflect state expense levels in the ratemaking
process.
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VII. OBJECTIVE 2d: BUDGETED APPROACH TO ACQUISITION
EXPENSES

This chapter discusses the following objective of the RFP:

Objective (2d) Expenses - Discuss the advantages and disadvantages of the
budgeted approach to acquisition expenses versus basing these factors on actual
expense experience.

Ao Current Procedure for Selecting Stock Insurer Production
Expense Provisions

NCCl defines production expenses to include:

1. Commission and brokerage incurred; and

2. Other acquisition, field supervision and collection expenses incurred.

These items are displayed on line 5 and 6 of Part II of the lEE for workers
compensation.

In establishing production provisions it is reasonable to combine commission and
brokerage expenses with other acquisition, field supervision, and collection expenses.
Agency companies will typically incur larger commission and brokerage expenses than
direct writers relative to premium; whereas, direct writers will incur larger other
acquisition expenses. If the two provisions were not combined the separate
allowances would vary by type of insurer. Independent agents typically perform
functions that reduce an insurer’s in-house acquisition costs and agents receive
reimbursement for this service. The direct writing company agents are employees,
and more of the production related expenses are allocated to other acquisition
expenses; therefore direct writers incur lower commission related expenses.

NCCl judgmentally selects production expense allowances, and does not support
these expense provisions with a specific analysis of expense data. This is described by
NCCl as a ’budgetary approach’.
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NCCI states that a budgetary allowance is appropriate as companies negotiate unique
commission schedules with agents and an average of the actual commissions produces
an average which is not appropriate for any particular company.

The first $5,000 of standard premium incorporates a 15% loading for production
expenses and the percentage loading decreases as the premium size increases. The
following table displays the production allowances for various premium sizes for
companies electing the stock premium discount plan.

Division of
Premium

Stock Production
Expense Allowance

First $ S,000 15.00%
Next 95,000 7.50
Next 400,000 6.00
Over 500,000 6.00

Average based on
1987 - 1988 policy
size distribution 8.55

These provisions along with the production expense component of the expense
constant of $47.35 are intended to provide an adequate provision for production
expenses.

B. Actual Production Expenses Versus Budgeted Expenses

A disadvantage of the budgetary approach of establishing the production expense
allowance is that the actual production expenses incurred are not used in determining
the expense allowance in the rates. If actual expenses are less (more) than the
budgetary allowance then the ’average’ company will sustain a gain (loss) that is more
(less) than that anticipated by the regulator.
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1. Provision in Manual Rates - Stock Insurers

NCCI staff in their 1990 expense review examined the production expense
experience for stock companies. The methodology of this review is similar to the
general expense review. The NCCI analysis is attached as Exhibit 40. Row I of
Exhibit 40 displays the net earned premium converted to a standard earned premium
basis. The premium is converted to a standard basis to derive a provision for the first
$5,000 of standard premium. The standard premium is the premium before
(excluding) any retrospective rating adjustments, premium discount (expense
gradation), schedule rating and carrier deviations.

The schedule rating and carrier deviation adjustments represents approximately 2.7%
of standard premium for calendar year 1989. After the aforementioned adjustments,
Row I is an estimate of the manual premium (i.e. the premium based on manual
rates) times the average experience modification plus the expense constant. These
adjustments, are made to convert individual insurer rates to an NCCI rate level. The
budgetary production allowance is intended to be a percentage of NCCI rates. If
individual companies utilize downward (negative) deviations then the companies will
collect less than the NCCI budgetary production allowance.

The expense constant offset, Row 2, is utilized to determine the amount of standard
premium generated from the expense constant of $140 in total. The expense
constant offset is adjusted to a projected January 1, 1992 standard premium level.
This adjustment is necessary as the insurers record the expense constant as premium.
Row 3 is an estimate of the standard premium excluding the expense constant
revenue and Row I minus Row 3 is an estimate of the expense constant revenue
assuming the $140 expense constant. As mentioned, $140 expense constant was
recommended by the Actuarial Committee based on the October, 1990 expense
review.

Row 4 displays the stock insurer’s production expenses from the lEE. Row 5 is the
portion of the expense constant revenue that is associated with production expenses.
Exhibit 41 displays the calculation of the expense constant revenue that is associated
with production expenses. The calculation is based on the production and general
expense constant elements from the 1982 study of expenses by size of risk.
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Row 6 is the IEE production expenses less the expense constant revenue associated
with production expenses. Therefore, Row 6 represents the amount of production
expenses which need to be priced for through the variable expense loading.

To determine the expense allowance which should be incorporated into manual rates
(first $5,000) the Row 6 amount is adjusted for the service carrier allowance and the
average premium discount for production expenses.

Row 7 displays an adjustment required for the way servicing carriers record
production expenses. This adjustment is discussed in detail in Technical Appendix A.

Row 8 displays the adjustment for the average discount for production expenses
underlying the premium discount plan and is needed to convert the expense provision
from an average provision to a provision for the first $5,000 of standard premium.
The average discount is projected to a January 1, 1992 distribution of risks by policy
size. The detailed calculation is displayed on Exhibit 42.

We would modify the NCCI production review for stock companies by computing the
production expense raUo as a percentage of written premium instead of earned
premium. Relating production expenses to written premium results in a more
accurate matching of expenses and revenue as commission expenses are expensed
during the period in which the policy was written even though not all of the premium
was earned.

In addition, we believe that direct experience is more appropriate than net (of
reinsurance) experience as NCCI rates are intended to be sufficient for the primary
carrier.

However, sufficient data is not available at this time to determine the direct
indications and several assumptions are required for the direct analysis. Other
acquisiUon, field supervision and collection expenses incurred (other acquisition) are
not available from the lEE on a direct basis and the carriers methodology for recording
the servicing carrier allowance may bias the net other acquisition expenses incurred.
As displayed on Exhibit 40, the 1989 adjustment necessary to eliminate the effect of
the servicing carrier allowance from the net production allowance indication is
negative 1.7 points of standard premium. NCC:I did not collect data sufficient to
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determine the required adjustment separately for commission and brokerage and
other acquisition expenses. NCCI is in the process of collecting this information for
the October, 1991 expense review.

Several adjustments are also required to convert direct written premium to a standard
basis as several data items are not directly available from the lEE on a direct basis.
Therefore, we have only adjusted the NCCI indications from a net earned to net
written premium basis.

The following table displays the first $5,000 production expense indications for stock
companies based on the NCCI analysis (earned premium) and our modified analysis
(written premium):

Stock Production Expenses Indications

Production Calendar Year
as~ 1984 198_.__~51986 1987 1988 1989
Earned 15.2 14.4 13.9 14.2 14.1 13.0
Premium

Written 15.3 14.3 13.8 13.9 13.9 13.0
Premium

The effect of using written premium as the denominator is relatively minor during the
1984-1989 time period. However, the effect is a function of the difference between
written and earned premium and could be larger under several scenarios.

Both analyses clearly display a downward production expense trend and the
budgeted 15.0% allowance exceeds the actual amount incurred in 1989 of 13.0% by
2.0 points. However, the trend may be partially explained by the growth in the
residual market population. In general, the residual market producer fee schedules
provide commission levels which vary by state but approximate 5.5% for the first
$.5,000 of standard premium. The following table displays the growth in the residual
market for the 1984-1990 time period:
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198~4

s.s%

Residual Market Premium Relative to Total Direct Premium
Countrywide
Calendar Year

1985 198~6 198.___~7 1988 198_.~_9 1990

9.7%    16.3% 19.0% 19.6% 22.0% 24.1%

Technical Appendix E discusses the residual market producer fees in more detail.

2.    Provision in Manual Rates - Mutual Insurers

We performed a production analysis for mutual companies. NCCI did not perform an
analysis of mutual companies’ production expenses. We restated the mutual
companies’ production expenses to a first $5,000 basis based on the stock expense
gradations underlying the stock premium discount table and the mutuals distribution
of risks by size of policy. The ratios are projected to a January 1, 1992 size of risk
distribution. Exhibit 43 displays the production expense indication for the first $5,000
of standard premium for both stock and mutual companies. The following table
displays the indicated mutual production expenses by year for the first $5,000 of
standard premium.

Mutual Production Expenses Indications

Production Calendar Year
~ 198.__..~4 1985 198___~6 1987 1988 1989
Written
Premium 15.0 12.8 12.7 14.3 12.8 11.7

The 15% budgeted production allowance exceeds the 1989 actual net production
expenses incurred of 11.7% by 3.3 points.

One major limitation of our analysis is that we have assumed that stock and non-stock
production expense follows the NCCI premium discount plan. We cannot analyze
the current or historical accuracy of this assumpUon because the 1982 study of
expenses by size of risk did not capture commission and brokerage expenses, and
there are no current sources containing this information.
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3. Net Provision - Stock Insurer

An alternative method of analyzing the appropriateness of the production expense
provision for stock companies is to compare the actual lEE production expenses
incurred to the average production allowance incorporated into the rating plan.
Based on the stock production allowances by size of risk and the distribution of risks
by premium size, we can estimate the average production allowance incorporated
into the raUng plan relative to standard premium. As mentioned previously in this
section, the average stock production allowance anticipated in the NCCl rating plan
for voluntary risks based on the 1987 - 1988 distribution of risks by premium size is
8.55%. To determine the actual production allowance for calendar year 1989 for
stock companies we need to adjust for:

the lower filed commission allowances in some states for residual
market business;

the premium written by stock companies utilizing the non-stock
premium discount table;

the shift in the distribution of policies by size of risk between 1987-
1988 and 1989.

Based on these adjustments, the 1989 adjusted production allowance incorporated
into the rating plan as a percentage of standard premium is 9.1%. Technical
Appendix F displays the detailed calculation for the 1989 adjusted production
allowance. The following table displays the actual net lEE production expense ratios
relaUve to standard written premium for stock companies. This table includes stock
insurers using the non-stock discount table and excludes non-stock insurers using the
stock table.
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Stock lEE Production Percentage.s
As a Percentage of Standard Written Premium

Excluding Expense Constant Revenue ($140 Expense Constant)

Calendar Year
1984 198_.._~5 198.__.~6    198.._..~7    1988    1989

Stock % 8.3 7.4 6.8 6.9 6.9 6.0

The production expense allowance in the rating plan, 9.1% in 1989, exceeds the
calendar year 1989 actual production expense allowance of 6.0% by 3.1 points of
standard premium. Again, we believe that direct expense ratios should be analyzed,
but sufficient experience is not available for that analysis.

Possible explanations for the decreasing production expense ratio displayed in the
above table are:

The growth in the residual market in which producer compensation is lower
than in the voluntary market. We previously discussed the growth in the
residual market;

Negative underwriting results may have reduced the amount of contingent
commission paid to agents; and

Insurers may have responded to negative underwriting results by offering lower
commission rates to agents.

The relatively dramatic decline in commission rates during the last five years may
reverse itself if underwriting results improve and the residual market is depopulated.

C. Conclusions and Recommendations

1.    The total production expense provision for stock companies - for voluntary and
involuntan/risks combined - exceeds amounts actually incurred by 2% or more. It
appears that the 15% provision in manual rates exceeds the amount incurred of
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13.0% by 2.0 points in 1989; however, sufficient data is not available to evaluate the
NCCI production expense gradations. This 2.0 point differential may be explained by
the lower commission levels associated with involuntary business.

2.    The all size of risk analysis, indicates that the production allowance in the rates
has exceeded the actual amount expended by stock insurers by 2.0 to 3.0 points of
standard premium for calendar years 1986 to 1989. Based on our analysis, it appears
that 1.5 to 2.0 points of this difference may be explained by the lower commission
levels on involuntary business. The remaining difference is due to: (1) the expense
gradations and (2) the fact that some stock carriers use the non-stock premium
discount table.

3.    NCCI should perform an annual production expense review based on direct
experience similar to the current NCCl general expense review in order to establish
production expense provisions. However, in order for NCCI to properly perform this
review, the production allowances by size of risk need to be verified. Therefore,
NCCI should collect all production expenses in the 1991 call for expenses by size of
risk. In October of 1991, NCCI will have the required experience on the servicing
carrier allowance to adjust other acquisition expenses to a direct basis.
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VIII. OBJECTIVE 2e: JUSTIFICATION FOR DUAL EXPENSE
DISCOUNTS

This section addresses the following objective from the RFP:

Objective (2e) Expenses - Examine whether the original assumptions which
supported the existence of dual expense discounts still exist. What is the
relationship between the higher rates collected by insurers utilizing non-stock
discounts and their level of policyholders’ dividends? Are the insurers utilizing
non-stock premium discounts realizing lower expenses, and, if so are the
"savings" being returned in the form of higher dividends.

A. Dual Expense Program

NCCI publishes two premium discount tables:

1. A stock table; and

2. A non-stock table.

The two tables are reproduced below along with the average implied discount
trended to a January 1, 1992 distribution of policies by size of risk.

Standard Stock Non-Stock
Premium Premium Premium
Division Discounts Discounts

First $ 5,000 0.0% 0.0%
Next $ 95,000 10.9 3.5
Next $400,000 12.6 S.0
Next $500,000 14.4 7.0

Average Discount 10.4% 4.1%
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The stock premium discount table is based on the 1982 study of general and other
acquisition expenses by size of risk and an assumed production expense gradation by
premium size interval. The non-stock premium discounts were selected judgmentally
by the Actuarial Committee in 1984 based on the 1982 study which created the stock
table and the perceived dividend differential between stock and non-stock
companies. The discounts have not been changed since 1984.

B. Stock Versus Mutual Dividend Ratios

It appears that the difference in dividend ratios between stock and mutual companies
is disappearing. Exhibit 44 displays countrywide incurred dividend ratios (incurred
dividends divided by net earned premium) for calendar years 1971 to 1989 for stock
and mutual companies along with the difference in the dividend ratio.

The following table displays the mutual and stock dividend ratios for the 1971 through
1983 time period and the 1984 through 1989 time period.

Type of Company
Incurred Average Dividend Ratio

1971-1983        1984-1989

Mutual 13.3% 9.2%

Stock 5.8 6.9

Dividend Differential 7.5 2.3

The dividend differential between stock and mutual companies is decreasing.

In addition we analyzed countrywide paid dividend ratios for stock versus mutual
companies excluding California. California was excluded because:

1.    NCCI does not publish rates or loss costs in California; and

2. A high proportion of the countrywide dividends are attributable to California.
California has a minimum rate law for workers compensation which precludes
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company deviations and other rating plans that reduce premium. Therefore,
price competition in California takes place largely through dividend payments.

The following table displays the countrywide (excluding California) ratio of paid
dividends to direct earned premium for mutual versus stock companies for the 198.5-
1989 time period.

Calendar
Year

PAID AVERAGE DIVIDEND RATIOS
Type of Company Dividend

Mutual Stock Differential

1985 8.9% 6.4% 2.5%
1986 7.3 5.3 2.0
1987 5.9 4.6 1.3
1988 5.1 4.3 0.8
1989 4.1 3.9 0.2

1985-1989 5.9 4.8 1.1

It also appears that the differential in the paid dividend ratio between stock and
mutual companies is decreasing.

One possible explanation for the decrease in dividend ratios between stock and
mutual companies is the decrease in profitability as reported in the lEE. Exhibit 45
displays a summan/of the lEE operating ratios and net income ratio for the 1971-1983
and 1984-1989 time periods for stock versus mutual companies for workers
compensation. During the 1971-1983 time period mutual companies reported
positive underwriting income and mutual companies paid out 129.3% more in
dividends than stock companies. During the 1984-1989 time period mutual
companies reported negative underwriting income; therefore, mutual companies had
less funds to distribute in the form of dividends. The dividend ratio for mutual
companies decreased from 13.3% for the 1971-1983 time period to 9.2% for the
1984-1989 time period. Therefore, the decrease in underwriting income may be one
factor affecting the decreasing dividend differential between stock and mutual
companies.
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Technical Appendix G displays the lEE operating ratios and underwriting income for
mutual and stock companies for calendar years 1971-1989.

C. Dividends and Expenses by Type of Insurer

Exhibit 46 displays the production and general expense ratios for the first $.5,000 of
premium for stock and mutual companies for calendar years 1984-1989. The average
combined expense ratio for mutuals is 17.4% or 1.3 points lower than the stock ratio
of 18.7% adjusted to a January 1, 1992 level. In addition to this differential, the non-
stock premium discount tables provide less of a discount than the stock tables. The
following table compares the expense levels, premium discount provisions and
dividend ratios for stock and mutual companies.

Percent of Standard Premium
Stock Mutual Differential

Expenses Needed 18.7% 17.4% 1.3%
First $5,000

Premium Discount 10.4 4.1 6.3

1985 - 1989 Paid
Dividend Ratio
(excluding California) 4.8 5.9 (1.1)

For the first $5,000 of premium, mutual companies incur 1.3 points less in expenses
than stock companies and in addition mutual companies collect 6.3 points more in
premium than stock companies due to the premium discount plan differential.
Therefore, all other things being equal, mutuals could pay 7.6 points more in standard
premium as dividends than stock companies. However, the paid dividend differential
is only 1.1 points for the 1985 to 1989 time period. This analysis does not imply that
mutual companies are generating a higher net income than stock companies, as the
analysis ignores loss ratio and investment income differences. In fact, as Exhibit 45
displays, stock and mutual companies reported a similar net income (underwriting
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income plus investment income) amount relative to earned premium for the 1984 to
1989 time period.

One further limitation of this analysis is that some stock companies use the non-stock
table and some non-stock companies use the stock table. The following table displays
the magnitude of the crossover of stock and non-stock companies (based on a NCCI
special call):

Percentage of Premium
Premium Discount Table Used

Type of Non-
I nsu rer Stock Stock Total

Stock 74.8% 25.2% 100%

Non-Stock 18.1 81.9 100%

Below we discuss several points related to the regulatory approval process as respects
premium discount tables and dividend plans.

First, state insurance departments (Departments) exercise the same regulatory control
over the stock and non-stock discount tables as they do over rates and rating plans. In
practice, however, Departments approve the two tables and do not monitor the
movement of insurers from the stock to non-stock tables.

In addition, even though all of the applicable business written by an individual insurer
is rated using either the stock or non-stock table, different insurers in a group may use
different discount tables. NCCI issued a special call which required each individual
company to state which table it was utilizing. An insurer operating as a group of
companies can change an employer from the non-stock to stock discount tables by
moving the employer from one company to another. This process is generally outside
the control of the regulatory approval process.

Dividend plans are not subject to the same regulatory requirements as rates and rating
plans. In most states, dividend plans are not even filed with the state regulatory
authority. However, some states restrict the amount of dividend payments which can
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be made in a calendar year (e.g., typically a percentage of surplus or earned surplus).
In addition, dividend payments are not guaranteed; typically the board of directors
must make a declaration that a certain amount of dividends can be paid in the next
quarter. Thus, Departments cannot regulate the extent in which insurers satisfy the
policyholder dividend expectations which might be justified by the difference in
discount tables.

D. Conclusions and Recommendations

1.    The premium discount differential between stock and non-stock discount
tables is 6.3% of standard premium (companies utilizing the non- stock table collect
6.3% more in standard premium than companies utilizing the stock table); whereas,
the paid dividend differential for the 1985-1989 time period is only 1.1% of premium.
Therefore the differential between the stock and non-stock table is no~t justified solely
based on dividend differences; however, stock and mutual company profitability, net
of dividends to policyholders, appears similar. NCCI should review mutual and stock
expense experience by size of risk in order to determine expense graduations and
therefore, a premium discount table for each type of insurer.

2.    There appears to be a correlation between the lEE reported underwriting
income of mutual companies and their level of policyholder dividends. During
periods when underwriting income is positive, mutual companies distribute more
funds through policyholder dividends than during periods when their underwriting
income is negative.
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IX. OBJECTIVE 2f: EQUITY OF PREMIUM DISCOUNT PROGRAMS
AND EXPENSE CONSTANTS

This chapter addresses the following objective of the RFP:

Objective (2f) Expenses - Review premium discounts (stock and non-stock) and
expense constants to determine whether the relative expense Ioadings are
equitable for all sizes of risk.

The current NCCI premium discount and expense constant programs are based on the
1982 study of stock company expenses by size of risk (1982 study). This section
discusses the nature of the study and the conclusions of the study as they relate to the
present NCCI expense program. We will first describe the 1982 study and then we
will review the conclusions reached by NCCI. In addition, we will review the mutual
companies expenses by size of risk.

A. 1982 NCCI Expense Study by Size of Risk

NCCI issued a special call (1982 call) to obtain expense data by size of risk, function
and type for calendar year 1982. The prior call collected 1977 expense data. A call
for 1991 expense data by size of risk was recently authorized by the NCCI Actuarial
Committee (Committee).

The 1982 call applied to individual insurers and or groups writing $50 million or more
of workers compensation direct earned premium in calendar year 1982. These
insurers reported the distribution of salaries and expenses for workers compensation
business by size of risk. Premiums and expenses were reported on a direct basis with
respect to reinsurance. The following expense items were reported by size of risk:

¯ Other acquisition

¯ Payroll Audit

¯ Inspection

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991Page 75

MILLIMAN & ROBERTSON, INC.



EXPENSES

¯ Other general

Boards and Bureaus

Exhibit 47 presents the NCCl data reporting form. The expense elements on the form
were reported on an incurred basis with the totals reconcilable to the lEE. NCCI
instructed companies to allocate expenses by size of risk using any method which the
company believed would provide the most accurate allocation of expenses by size of
risk. The method need not be the same method the company used to allocate
expenses to line of business.

NCCI analyzed stock company general expense data in order to determine:

The general expense component of the expense constant; and

The general expense gradations by size of risk.

The general expense gradations are combined with the assumed production expense
gradations to derive the premium discount table. Based upon regression analysis of
the data, NCCl staff recommended the following general expense program.

Expense Constant - General Expense Element $62.63

Standard General
Premium Expense
Division Provisions

First $ 5,000 7.5%
Next 20,000 5.5
Next 75,000 4.8
Next 900,000 4.2
Over 1,000,000 3.1

The 1982 study did not incorporate commission and brokerage expenses; only other
acquisiUon expense was captured in the 1982 study. The staff recommended an
expense constant attributable to other acquisition expenses of $35.49 based on
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regression analysis, using data for policies generating less than $5,000 in standard
premium.

The NCCI staff selected the following table of production expense provisions by
premium division.

Standard Production
Premium Expense
Division Provisions

First $ 5,000 15.0%
Next 20,000 7.5
Next 75,000 7.5
Next 900,000 6.0
Over 1,000,000 6.0

There is no NCCI documentation for the particular production expense provision by
standard premium division, although the divisions are the same as the general expense
divisions.

The overall premium discount table is calculated from the above general expense and
production expense allowances. The calculation of the premium discount for an
interval is the sum of the production and general expense difference between the
interval and the first $5,000 divided by one minus the average tax provision and profit
and contingency margin.

The following table displays the indicated premium discount provision for the
premium interval $20,000 excess of $5,000 assuming a tax provision of 4.24% and a
profit and contingency margin of 2.5%.
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PREMIUM DISCOUNT CALCULATION

I. General Expense Provision - First $5,000
2. General Expense Provision - Next $20,000
3. General Expense Gradation (I) - (2)

4. Assumed Production Expense Provision - First $5,000
5. Assumed Production Expense Provision - Next $20,000
6. Production Expense Gradation (4) - (5)

7. Production and General Expense Gradation (3) + (6)
8. 1.00 - (Tax and Profit Margin)
9. Indicated Premium Discount (7) / (8)

7.5%
5..~5
2.0%

15.0%
7.__~5
7.5%

9.5%
.933
10.2%

Of the 10.2% indicated premium discount, more than 75% (7.5%/9.5%) relates to
production expense gradations. This shows the significance of the production
expense gradation in determining the premium discount provision. We recommend
that NCCl collect all production expense experience (including commission and
brokerage) by size of risk in order to determine the appropriateness of the premium
discount table.

The NCCl staff recommended the following premium discount table based on the
aforementioned gradaUons and methodology

NCCl Staff Recommended Premium Discount Table

Standard
Premium Premium
Division Discount

First $ 5,000 0.0%
Next 20,000 10.2
Next 75,000 11.0
Next 900,000 13.2
Over 1,000,000 14.4
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The NCCI Actuarial Committee (Committee) concluded that the cost of changing the
premium discount division points as a result of the 1982 study was higher than
warranted in light of the variability in the underlying data. The Committee decided to
retain the then current premium discount division breakpoint at $5,000, $100,000,
and $500,000, and selected the following general expense provisions by premium
division.

Stock: General Expense Provisions by Premium Division

Standard General
Premium Expense
Division Provisions

First $ 5,000 7.5%
Next 95,000 4.9
Next 400,000 4.7
Over 500,000 3.1

The committee did not alter the recommended general expense constant of $62.63,
the other acquisition expense constant of $35.49 or the overall expense constant of
$120. The calculation of the $120 overall expense constant from the general expense
and other acquisition expense components is shown on Exhibit 48.

Based on the general expense and production provisions by premium discount
division, the premium discounts for stock companies were calculated to be:

Stock: Premium Discount Table

Standard
Premium Premium
Division Discount

First $ 5,000 0.0%
Next 95,000 10.9
Next 400,000 12.6
Over 500,000 14.4
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Based on qualitative consideration of the stock company discounts and the
Committee’s perception of the relationship between stock and non-stock company
dividend plans, the following non-stock discounts were selected judgmentally by the
Committee.

Non-Stock: Premium Discount Table

Standard
Premium Premium
Division Discount

First $ 5,000 0.0%
Next 95,000 3.5
Next 400,000 5.0
Over 500,000 7.0

As we discussed in Section VIII, it appears that the dividend differential between stock
and non-stock companies is disappearing. Therefore NCCI should analyze stock and
non-stock expense experience by size of risk to determine the appropriateness of the
current premium discount tables.

B. Evaluation of the Expense Provisions by Size of Risk

To evaluate the Committee’s recommended general expense program filed April 1,
1985 as a result of the 1982 study, we compared the general expenses incurred per
policy versus the recommended general expense provision in the risk’s premium by
premium size interval. This analysis considers:

1. the expense constant,

the variable loading for the first $5,000 of premium and the premium discount
plan.
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The average incurred general expenses for stock companies completing the 1982 call
is displayed in Column (8) of Exhibit 49 by premium size interval. For example, for
the premium size interval $200 to $299 on average companies incurred $82.57 in
general expenses in calendar year 1982. The NCCI recommended general expense
provisions are displayed in Column (9) of Exhibit 49. The recommended general
expense provision is $78.31 for the $200 to $299 premium size interval. In other
words the risk’s premium includes a general expense provision of $78.31. To
measure the overall appropriateness of the general expense program, we divided the
general expense difference between the actual expenses incurred and the expense
provision in the premium by the average premium size in the interval. Column (10)
displays the expense difference and Column (11) displays the difference relative to the
average premium in the interval. The following table displays the calculation for the
$200- 299 premium size interval.

ANALYSIS OF GENERAL EXPENSE PROGRAM
PREMIUM SIZE INTERVAL ($200-$299)

Average Incurred Expenses
Expenses Incorporated Into Rates

$ 82.57
$ 78.31

Expense Difference
Average Premium Size
Expense Difference Relative to Premium

$ (4.26)
$ 245.00

(1.7)%

For stock companies the NCCl general expense provision (i.e., component of
premium) closely approximates the average incurred general expenses by premium
size interval except for the smallest premium size interval ($0 - $99). The largest
percentage difference for any premium size interval (excluding the $0 - $99 interval) is
1.7% for the $200 - $299 premium size interval. Based on our analysis, for stock
insurers, the NCCl general expense program based on calendar year 1982 experience
is equitable by size of risk.

We also performed a similar general expense analysis for mutual companies. This
analysis will allow us to determine if mutual companies’ general expense experience is
significantly different than stock companies’ general expense experience by size of
risk.
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Exhibit 50 is similar to Exhibit 49 but analyzes mutual companies incurred general
expenses by premium size interval. As in Exhibit 49, Column (8) displays the average
incurred general expenses for mutual companies completing the call. Column (9) of
Exhibit 50 displays the general expense provision incorporated into the risk’s premium
based on the stock general expense gradations. The expense difference, Column (9)
minus Column (8) can be utilized to determine if the stock general expense program is
appropriate for mutual companies; Column (10) displays the difference. The stock
program generates more expense dollars through the rating plan than incurred on
average for mutual companies. The largest redundancy relative to premium occurs at
the lower premium size intervals. For example, as Column (11) of Exhibit 50 displays,
the redundancy relative to premium is 69.3% for the smallest premium size interval
and 13.0% for the next largest premium size interval. However, for the larger
premium size intervals (above $5,000) the stock program fits the mutual experience
reasonably well with no relative difference greater than 1.0% of premium. The
average relative difference excluding premium sizes below $5,000 is 0.3%.

This analysis indicates that if stock expense levels are utilized for the first $5,000 of
premium then the stock premium discount table reasonably approximates the mutuals
general expense experience for the larger premium sizes. However, a lower expense
level is indicated for the first $5,000 of premium for mutuals.

C. Conclusions and Recommendations

1.    We recommend that the study by size of risk be updated on a periodic basis.
The Committee unanimously approved of issuing the Special Call for expenses by size
during 1991. The Committee plans on updating the study during 1992 based on
calendar year 1991 expense experience. We concur with the Committee’s action and
in addition we recommend that the study be updated on a more regular basis than
every nine years. Several factors may have altered the expense needs by size of risk
including:

a. Inflation

b. Distribution of policies by size of risk
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Average policy size

Mechanization - increased automation

2.    We recommend that all production expense (commission and brokerage; and
other acquisition expenses) data be collected by size of risk. It is not possible to
evaluate the appropriateness of the premium discount program without collecting this
information.

3.    This analysis indicates that the stock general expense provisions for premium
sizes above $5,000 are appropriate for mutual companies; however, the stock
provision for the first $5,000 of premium exceeds the expenses incurred for mutual
companies. Presumably mutual companies return the redundant expenses in the form
of policyholders dividends. NCCI should review mutual expense experience by size
of risk in order to determine the appropriateness of the current non-stock table.
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NCCI EXPENSES

~xpense Review - Ove~-v~ew

i) Portion of Expense Constant for general expense
(from 1982 Special Call for Expenses by Size of Risk)

2) Portion of Expense Constant for production expense
(from 1982 Special Call for Expenses by Size of Risk)

3) Index to adjust expense needs to January 1992 i. 455-.

4) Factor To adjust expense constant for profit and taxes
(i " .042 - .025) 0.935

5) Indicated Expense Constant $152.69

As a technical note, line 4 contains a mathematical error and therefore the
indicated expense constant should be $153.08.
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COUNCIL O~ CG~P~NSA~IO~ [~I~J~A~CE

1~0 EXPENSE REVIEU

EXHIBIT 2

Projected Expense Oistribution as of September 1, 1989

lnftation
O|str|l=ut|on Factor

Type of Actuat as of Jury 82 to
Expense Expense Jury 1982 Sept. 89

Ois~r{bu~ion
as of

Sep[. 89

SaLary $35,8(~,716 55.73~ 1.370

Oata Processing $3,795,905 5.90~ 1.283
Equipment

Travet $2,9~8,~09 4.58~ 1.185

Postage and $3,979o~55 6.18~ 1.283
Prfn~|ng

O~her ldentif|abte $2,903,860 ~.51~ 1.283
Expenses

Remainder $1&,868,065 23.10~ 1.283

57.53Z

5.70~

~.0~

5.98~

�.36:~

22.3~

tota| S6~,360,&10 100.00~ 1.327

Ju{y 1982 ¯ September 1989 = 7 years and 2 months = 86

July 1982 - January 1992 = 9 years and 6 moclths = 11~

Index to adjust expense needs to January 1992 :
1.327"(11~/86) = 1.~55
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~ CO~i S~IOM GF.XEi~L

EXPElleE

6.90"J:
6.9O~
7.30/,
6.90X, "
6.TO~

7.00~

S.lS~
6.~
6.~
6.~
6.~
6.~
6.~
6.~
7.~

6.~
6.~
6.7~
6.~
7.1~

6.~
7.5~
6.~
5.~
6.~
6.~
6.~
6.70~
5.0~
6.~
6.~
5.~
6.~

LOSS

N)JU~T~MT
EXPEKSE

12.0~

12.00~

12.~

11.~

12.~

12.~
12.~
12.~

12.~
12.~

10.~1~

10.~
12.~

EXPEM~’~
C~$T,M~T

$120
$120

S~O
$120.
$1�0

$100
$1�0
~1~0
$1z,0
s120

$1~0
$1~0

$120

$150

sl~o
s125
Sl~O

S120
S140
S120
$140
$120
$100

$1~o
$1~o

S140
$140
S120
SilO

NCCI Prepared



~o ,~U^L ~x~.S~ ~WCU EXHIBIT

GENERAte" I~XP~I~S~ II~OlCATIO~

FOR $1OCK CC~PAN I E$

198~ 198S 1986 1987 198~ 1989+

it) N,t ~ Premium t3"U3 Baals)

Expense Constant Offset"

(3) Stand~.rd Earned
excluding Exl~me
Revenue (1) "

(4) Rel~rted General Expenses

(6)

EstlmatedRevenue generated
by ExpenseConstant for

-(;metal Expense

((1)-(3))*~.S95

Reported General Expense
excluding Expense ~*~sttnt
Revenue (4) - iS)

(7) Adjustment for Alt~catim of
Servicing Carrier Altwance

(8) Ave’rage Oiacotnt for Oen~ra(

ExpemetrdertyingPre~lm
Oiscount Plan

(9) Provision for Cenerlt Expense
combined ulth a $1~0 Expense
Co~tant: ((6)/(3))+(7)÷(8)

(10) Three Year Average

(11) Six Year Average

13,073,981           14,311,170          15,48~,013          1T,552,8~7          20,498,0~9          21,93~,253

0.985 0.985 0.985 0.985 0.985 0.985

12,877,871 ¯ 16,096,502 I$.251.~ 17,289,556 20,190,$78 21,609,179

852,181 766,010 795,797

116,685 127,727 138,195

MZ.031 1.010,897 96S,6M

IS6.659 182,945 195,799

T3S, 696 638,283 657, 602 730,372 827, 952 769,815

-O.06X 0.21~ 0.1SX 0.192: 0.08~. 0.502

2.69~ 2.69~ 2.69~ 2.69~. Z.69~ 2.69~

8.7~ 7.~3~ 7.15~ I".10~. 6.87~ 6.TS~

* Preliminary
¯ tre~iu~ adjusted for schedule rating and carrier deviations.
"¯ Expense Constant Offset based on $1~0 Expense Co¢~tant projected to .1/I/92

Sou~.~ Insurer~:e Exlx-~se Exhibit

NCCI Prepared



Exhibit 5

CALCULATION OF STANDARD EARNED PREMIUM
($000° s)

For Stock Companies

Gglendar Year 1988

I) Net Earned Premium
(Line I, Part III IEE)

2) Adjustment for Retrospective Rating
(Part III lEE)

3) Adjustment for Expense Graduation
(Line 12, Part III lEE)

4) Effect of Schedule Rating
(NCCI Calculation)

5) Effect of Carrier Deviations
(NCCI Calculation)

6) Standard Earned Premium Excluding
War Projects {(i)+(2)+(3)}x(i+(4)+(5)}

7) Net Earned Premium War Projects
(Line 4, Part III lEE)

8) Net Earned Premium
(Standard Basis) (6)+(7)

$ 18,813,074

9,427

1,066,808

¯ 007

.023

20,485,988

12,061

20,498,049

MILLI’MAN & ROBERTSON, INC.

M&R Prepared



NATIONAL COUNCIL O~ C~PENSATION    INSURANCE

EXHIBIT 6

Portion1 of Expense Constant At|ocated to General Expense

FOR STOCK COHPAN|ES

Portion of expense constant for general expenses
(1982 Special CaLL for Expenses by Size of Risk)

Portion of expe~e �~stant for other acquisition
(1962 Special C~tt for Expenses by Size of Risk)

Tota( expense constant (1) +

Profit and contir~ency

Country~ide ueighted average Premiu~ Taxes
(inctucfing premiu~ based Micettaneous Taxes)

Factor to adjust expense constant for profit & taxes
1 - (~) -

EXl~r~e Constant reflecting profit and taxes
(3)/(6)

Factor to estimate revenue generated by expense constant
for g~r~rat expense (1)/(7)

S62.63

S35.49

S98.12

2.50~

0.9326

S105.21

0.595

NCCI Prepared



~OR STOC~

EXHIBIT 7

of OaCa
Pr~iu~
0 isco~nt

01-Hbv-~3 0.0219
.01-Rov-~; 0.0229
01-1~ov-85 0.0233
01-1~ov-86 0.0235
01-Kov-~7 0.0266

Projected 01-J~n-gZ

R~gression

Constant.
Std Err of Y Est

~o. of
O~rees of Fr~

X Coefficient(s) 0.0000016~2
0.0269 Std Err of Coef.

-0.02826979S
0.00027709~3
0.9398S66S~;9

3

8SSL~HPTIGI~S:

(2)

Average po(fcy effective date for policies witten in 1991 is I/1/92.

Oata ~odrce for discounts is Pr~iu~by Size of PoticyC~|t.
Carrfer~ have option{ r~i~ri~: ~11187 - I~I187

A ~urveyof the top I~ carrier~ re~orting this Cart (representingSE~ of premium) .

rev~ated that 6~.9~of premiu~as based ona 7/I/87 - 6/30/~ reportingp~rio~..
A ~i~t~ average of the ~ mi~ints (7/1/~7 a~ 1/~/~, res~tivety) yie(~
an a~rsge mi@lnt of a~xi~tety 1111187. The di;tri~i~ uas ass~ to ~ the
s~ for prior years.

NCCI Prepared



~A~IO~AL CCU~CIL O~ COHP~NSATIO~ I~.~JRANCE

EXHIBIT 8

1990 ANNUAL EXPENSE REVIE~

INCURRED LOSS AND LOSS AOJUSTHENT EXPENSE
FOR~STIX3: A~D MUTUAL CCetPAN[ES COMBINED

DIRECT (PRIOR TO REINSURANCE)

(N~bers in th~usan¢~)

1987 1968 19~9÷

(1) O|rect Losses Incurred -~.0,355,399 22,665,528 25o179,638

(2) O|rect Loss Adjustment Expense Incurred 2o~60,015 2°6~,8,65~ 2,9�9o326

(3) Average Provision for Loss Adjustment
= (23/(1)

11.69"/. 11.71~,

(4) Three Year Unueighted Average

PreLiminary

Source: Ccmpitatio~ of the Insurance Expense Exhibit

NCCI Prepared



~AI’iONAL COUI4CIL O~ COHPENSATIO~ IN.S~JRA~CE
EXH~IBIT 9

1990 ANNUAL EXPENSE REVIEW./

INCURRED LOSS AgO LOSS ADJUSTHENT EXPENSE
FOR STO~ AND NUTUAL COHPANZES COMBINED

NET (AFTER REINSURANCE)

1967 19B~ 1989-

(1) Net Losses incurred 18,32Z, o 17’8 Z0,509,988 ZIo6~0o126

(Z) Net Loss Adjustment Expense Incurred 2,~Z~,156 2,669,918 Z,980,3~6

(3) Adjustment for aLLocation of reinsurance
pool servicing carrier aLLowance 0.20~ 0.31~ 0.3�~

(&) Average Provision for Loss Adjustment Expense
= (2)I(1)÷(3) 13.43~ 13.33~ 14.09’%

(5) Three Tear UnueightedAverage 13.62%

÷ PreLiminary

Source: CompiLations of Insurance Expense Exhibit
NCCI Prepared



NATIONAL COUNCIL O~ C(~HP~SATION    INSURA~C~

Exhibit i0

1~0 ANNUAL EXPEHSE REVIE~J

Loss Adjuscmectt Expense lnd{ca~{o~ and Averages
Stock andHutuat Ccx~panies

19~4 - 1989

1989+
198~
1987
198~
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975
197~
1973
1972
1971
1970
1969
1968
1967
19~
196S
1964

LAE
Three Year Six Year 0irect

Average Average LAE

14.09~ 13.6~X 12.7"/~
13.33X 12.91~ 12.58%
13.43% 12.37~ 1Z.70~
11.97~ 11.91~ 12.64X
11.72~ 12.24% 12.71%
12.05X 13.02,% 12.95~
12.96~ 13.36X 12.~2~
14.06% 13.18X 12.68~
13.05% 12.87~ 12.1~
12.~ 12.48% 11.80X
13.11% 12.17% 11.7~%
11.90% 11.38% 11.62%
11.50% 11.12~, 11.74%
10.73% 11.]2~. 11.92%
11.13% 11.86% 12.34%
12.11% 12.35% 12.69%
12.3~% 12.51~ 12.84~
12.61~ 12.82~ 13.01%
12.58% 13.03~ 13.15~
13.28~ 13.17% 13.37%
13.22~ 13.20~ 13.51~
13.01~ 13.27%
13.37% 13.56%
13.43~ 13.82X
13.93~
1~.10~

Three Year Six Year
Average Average

11.71[ 11.83%
11.69~ 11.73~ 11.47"/.
12.09~ 11.33% 11.65~
11.42~ 10.96~
10.4~% 11.21~
10.98X 11
12.15%
12.78%

Pret iminary
NCCI Prepared





NCCI EXPENSE PROVISION ANALYSIS

Genera[ Expense Indication

FOR STOCK COHPANIES

Basis: Oirect Earned Prelim

EXHIBIT 12

(I)

(2)

(3)

(4)

(6)

(7)

(8)

(9)

Adjusted Direct Earned
Preaiua (Std Basis) inctudin~
Expense Constant Revenue*

Expense Constant Offset**

Standard Earned Premium
excluding Expense Constant
Revenue (1) * (2)

Reported Generat Expenses

Estimated Revenue generated by
Expense Constant for
Genera[ Expense
((1)’(3))*0.595

Reported Generat Expenses
exctuding Expense Constant
Revenue (4) - (5)

Adjustment for Attocation of
Servicing Carrier Attowance

Average Discount for Generat
Expense undertying Premium
Oiscount Ptan

Provision for Genera[ Expense
combined uith a $140 Expense
Constant: ((6)/(]))+(7)+(8)

(10) Three Year Average

Catendar Year

1986                    1987                    1988                     1989

17,545,256 19,684,139 21,985,669 24,889,611

0.985 0.985 0.985 0.985

17,282,077 19,388,877 21,655o687 26,516,267

795,797 887,031. 1,010,897 993,480

156,592 175,681 196,220 222,160

639,205 711,350 814,677 771,340

0.15% 0.19~ 0.08% 0.50%

2.69% 2.69% 2.69% 2.69%

6.54% 6.55% 6.54% 6.34%

6.48%

* Premium adjusted for schedute rating and carrier deviations.
** Expense Constant Offset based on $140 Expense Constant projected to 1/1/92.

Source: Insurance Expense Exhibit
M&R Prepared
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NATIONAL COUNCIL ON COMPENSATION INSURANCE Page 1 of 2 Pages

Definition of Allocated Loss Adjustment Expenses
Composed by Joint Actuarial/Claims Committees

As of July 31, 1991

Allocated Loss Adjustment Expenses encompass the following costs of a carrier which can be
directly allocated to a particular claim:

(1) Fees of attorneys or authorized representatives where permitted for legal services,
whether by outside counsel or staff representative.

(2) Court, Alternate Dispute Resolution and other specific items of expense such as:

Medical examinations of a claimant to determine the extent of the carrier’s
liability, degree of permanency or length of disability;

Expert medical or other testimony;

Autopsy;

Witnesses and summonses;

Copies of documents such as birth and death certificates, medical
treatment records;

- Impartial examinations ordered by Industrial Board;

- Arbitration fees;

- Surveillance;

- Appeal bond costs and appeal filing fees.

(3) Medical cost containment expenses incurred, whether by an outside vendor or
done internally by an employee for the purpose of controlling medical losses, to
ensure that only reasonable and necessary costs of services are paid. The
expenses include:

NCCI Prepared



Definition of Allocated Loss Adjustment Expenses Page 2 of 2 Pages

Bill auditing expenses for any medical or vocational services rendered,
including hospital bills (impatient or outpatient), nursing home bills,
physician bills, chiropractic bills, medical equipment charges, pharmacy
charges, physical therapy bills, medical or vocational rehabilitation vender
bills.

Hospital and other Treatment Utilization Reviews, including pre-
certification/pre-admission, concurrent or retrospective reviews.

Preferred Provider Organization expenses.

Medical Fee Review Panel expenses.

(4) Vocational Rehabilitation Evaluation Expense.
(Note: vocational rehabilitation education expenses and income maintenance shall

be reported as part of the loss. Actuarial Committee will consider further.)

The following shall not be included as allocated loss adjustment expense:

(1) Salaries, overhead and traveling expenses of carrier employees, except for
employees while doing activities previously listed as allocated expenses.

(2) Fees paid to independent claims professionals or attorneys, for developing and
investigating a claim so that a determination can be made of the cause, extent or
responsibility for the injury or disease, including evaluation and settlement of
covered claims.

(3) Expenses which are defined as either an indemnity or medical loss.



0

o

OO

U

R~    o~ m~



E

u ¯ o.

0

E

E C

Z



0

o





-j
0

�:

E ,"

o

000~00~~

u

"0
~ 0

o

o ~



cn
z
uJ

u
z

u

0
E

o

�:

E

C

~ o

�
0

u

o ¯

� o

~ E



:

."    ,~oooooooo~;..

* * * o o ~ + + + + +



0I    o~      0.0

o 00oo0o

:~ 0

�: *o
,-"

o

-" "0

0 ~*

~: 0

*~ 0



u

E

0

Z

0

u~ 0
u

N

o

w      E

N

0

t-
o

E



uJ

~ o

x

c
0

"0
0

�
o

"0
0



z

Z

*~
0000

z

0~

u~ o
~J

o

o ¯





z

I,M

x



0

0

0

z
o

o<

oc~

0

o

~o

[-~o
{no
~o



NCC! EXPENSE PROV!SION ANALYSIS

SUHMARY CALL FOR EXPENSES BY STATE

Restated First $5000 Genera[ Expenses by State

EXHIBIT 35

1987 Adjusted Generat 1988 Adjusted Generat
Expenses as a Percentage Expenses as a Percentage

of Earned Pre~it~ of Earned Premium

Ratio Rank Ratio Rank Ratio Rank Ratio Rank

H! 6.0X 1 5.7~ 1 6.1~ 1 5.9~ 1
UT 6.1~ 2 6.~X 8 6.3X 5 6.3~ 2
AZ 6.~ 3 6.2~ 5 6.2~ 3 6.3~ 3
RI 6.6~ 4 6.6~ 11 6.6~ 8 6.5~ 7
!0 6.7"/. 5 7.1~ 25 8.8~ 36 7.5X 30
MS 6.7X 6 6.5~ 10 6.5~ 10 6.6~ 8
VA 6.7"/. 7 6.8’4 14 6.9"/. 16 6.8~ 16
CO 6.7X 8 6.6~ 7 7.1~ 22 6.7~ 12
GA 6.7"/. 9 6.4~ 9 6.4~ 7 6.5~ 6
VT 6.7Y. 10 6.2/. 6 6.3~ 6 6.6~ 5
N~ 6.8~ 11 7.1~ ~3 6.1~ 2 6.7"~ 9
I~ 6.8~ 12 6.8X 17 6.6~ 11 6.7X 13
ID 6.8~ 13 6.1~ 3 6.2~ 4 6.4~
AL 6.9X 14 6.3~ 6 6.9X 17 6.7~. 11
CT 6.9"/. 15 6.9"/. 20 7.0~ 20 6.9X 18
AR 6.9~ 16 6.8"~ 15 7.0X 19 6.9~ 16
FL 6.9~ 17 6.95[ 21 7.3~ 27 7.0~ 19
NH 6.9~ 18 6.71[ 13 6.4~ 9 6.7~ 10
SC 7.0~ 19 6.6X 12 6.9~ 16 6.8~ 15
MT 7.0~ 20 7.2~ 28 6.9~ 18 7.0",� 21
NE 7.0~ 21 6.9~. 19 7.2~ 24 7.0"/. 20
!L 7.1~ 22 6.8~ 16 6.9X 1~ 6.9X 17
DC 7.1~ 23 6.9~ 22 7.2X 25 7.1~ 22
M! 7.3~ 26 7.6Y. 32 7.6~ 29 7.6~ 26
TN 7.3~ 25 7.1Z 26 7. L~[ 23 7.2~ 24
OK 7.3Z 26 7.2t[ 27 6.8~ 12 7.1~ 23
!A 7.5~ 27 7.4X 30 7.4~ 30 7.4~ 27
LA 7.7~ 28 7.1Z 24 8.0~ 33 7.6X 31
W! 7.8X 29 7.6X 33 7.0X 21 7.5~ 29
SO 7.8X 30 6.9~ 18 7.2X 26 7.3~ 25
AK 8.0~ 31 7.6~ 31 6.8X 13 7.5~ 28
KY 8.1Z 32 8.6X 37 9.0"/. 37 8.6X 37
~E 8.1~ 33 8.4X 36 7.9~ 32 8.2"4 34
NO 8.3~ 34 8.2~ 35 8.3X 35 8.3~ 35
NC 8.5~ 35 7.7"4 3~ 8.2~ 3~ 8.1~ 33
KS 8.8~ 36 7.3X 29 7.4X 28 ?.8~ 32
OR 11.7"~ 37 6.0X 2 7.7~ 31 8.5X 36

Average
1989 Adjusted Get.rat Adjusted Genera[

Exiles ms a Percentage Exper~es as a Percentage

of Earned Premium of Earned Premium

Weighted Average    7.3~ 7.0~
Adjustment for First $5000 Basis but not for Carrier Service Arrogance

7.2X                       7.2X

The expense ratios for Orngon appear suspect. We discussed this uith the NCC! and the NCC! is investigating this.



EXHIBIT 36

NCCl EXPENSE PROVISION ANALYSIS

SU!~I~ARY CALL FOR EXPENSES BY STATE

Restated First $5000 Preductio~ Expenses by State

Average
1987 Adjusted Pr~tion 198~ Adjusted Pr~ti(~ 1989 Adjusted Pr~ti(~ Adjusted Pr~uction

Expenses as m PercentaQe Exl~nses as a Perc~tege Expe~e$ as a Perc~taQe Ex~n~es as a Percentage
of Written Pr~i~ of Qr~tt~ Pr~i~ of Writt~ Pr~i~ of Written Pr~i~

Ratio R~k Ratio Ra~ Ratio R~k Ratio Rank

UT 10.5~ 1 11.~ 2 11.0~ 2 11.1~ 2
N~ 11.5~ 2 11.~ 1 10.6~ 1 11.0~ 1
AZ 11.~ 3 12.~ 6 12.]~ 6 12.2~ 5
~ 11,~ 6 13.]~ 13 13.1~ 12 12.~ 6
~T 12.~ S 12.5~
Rl 12.8~ 6 12.~
;D 12.8~ 7 12.~ 7 12.~ 7 12.~ 7
AR 13.0~ 8 12.~ 8 13.1~ 14 13.~ 9
~ 13.~ 9 13.6~ 18 12.8~ 9 13.~ 11
VA 13.~ 10 13.~ 12 13.1X 13 13.~ 12
~ 13.~ 11 12.~ 10 12.3~ 5 12.8~ 8
~ 13.3~ 12 1~.~ 31 15.~ 37 14.6~ 30
~S 13.S~ 13 13.6X 21 13.~ 11 1~.3~ 14
;A 13.5~ 1~ 13,~ 26 13.6~ 21 13.6~ 18
SC 13.5~ 15 13.~ 14 13.~ 18 1~.4~ 16
PC 13.6~ 16 13.~ 25 13.5~ 19 13.6~ 19
FL 13.6X 17 1~.~ ~ 1~.6~ 20 13.6~ 20
KS 1].6~ 18 1~,~ 22 13.~ ~ 13.6~ 21
NN 13.6~ 19 13.5~ 17 12.~ 8 13.3~
LA 13.~ 20 13.6~ 20 1~.3~ ~ 1~.~ 24
TX 1~.~ 21 12.1~ 3 13.3X 15 13.~ 10
~ 1~.~ 22 16.1~ 27 14.6~ 31 14.1~ 26
AL 13.~ ~ 13.5~ 16 12.~ 10 13.6X
CT 13.~ 26 13.~
]L 13.~ 25 13.SX 15 13.~ 22 13.~ 22
~ 13.~ 26 13.~ 11 13.~ 26 13.6~ 17

~] 1~.~ 28 1~.1~ ~ 1~.~ 27 1~.1~ 28
NE 16.1~ ~ 16.~ ~ 13.~ 2S 16,1~ 27
HI 14.4~ 30 16.~ 33 lS.~
~ 1~.~ 31 15.11
~ 1~.~ 32 1~.~ 32 16.~ 33 16.8~
~ 1~.~ 3~ 13,6X 19 13.3~ 17 13.~                  25
~ 1~.~ ~ 15.1~ 35 14.~ 28 14.~ 33
KY lS.3~ 3S 15.~

~ 16.~ 37 12.~ 9 1~.~ 32 1~.6~

Weighted Average    13.8~ 13.71i
Adjustment for First $5000 Basis but not for Carrier Service Attowanoe

The expense ratios for Oregon appear suspect, i~e discussed this with the NCC! and the NCC! is investigating this.
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National
Council on
Compensation
Insurance

750 Park of Commerce Drive
Boca Raton, Florida 33487
Tel. (407) 997-1000

DATA CALL #14
ALLOCATION METHODOLOGY SURVEY

EXHIBIT 39

For Companies that Allocate Items (8A) and
Based on Written Premium or Earned Premium

We are interested in a more detailed explanation of the procedures that companies use to allocate
items (8A) and (SB) on the Calendar Year Expense Data Call (#14). Item (8A) is Boards and
Bureau Expenses and item (SB) is Audit, Inspection and Other General Expenses. Please
respond to the following two questions concerning the allocation procedure your company uses
by August 15. 1991.

1) If your company has branch office in a state and the branch office services one or a few
states, are the (SA) and (SB) related expenses for that branch office only allocated to the
states serviced? The other possibility is that all the (SA) and (SB) related expenses are
combined into a countrywide total and the countrywide total allocated based on earned
premium or written premium by state.

Please check the appropriate box below and insert any comments you feel are
appropriate.

ALLOCATION METHOD

a)    Branch office (SA) and (SB) expenses only allocated to one or a few states

b) Branch office (SA) and (SB) expenses combined into a countrywide total which
is then allocated to state based on earned premium or written premium

COMMENTS;

2) If you checked Box (b) above, is it possible for your company to identify the (SA) and
(SB) expenses at the branch office level?

Yes NO

Name of person completing form:

Company Name:

Phone Number:

Please return to Judy Gillam, NCCI.(FAX)407-997-4233



1990 ANNUAL EXPENSE REVIEU

PROOUCTIOH EXPENSE INDICATION

FOR STOCK COHPANIES

1986 1985 1986 1987 1988 1989

(1) Net Earned Premiu. (STD Basis)

inc|uding Expense Constant
Revenue*

(2) Expense Constant Offset**

(3) Standard Earned Premium
exctuding Expense Constant
Revenue (1) * (2)

(4) Reported Production Expemes

Estimated Revenue generated
by Expense Confront for

eProductionExpense

(6) Reported Production Expense
exctuding Expense Constant
Revenue (4) -

(7)

(8)

Adjustment for A||ocation of
Servicing Carrier Arrogance

Average Discount for Production
Expense undertying Premium
D|sco~nt Plan

(9) Provision for ProductionExp
cmbinedwith a $140 Expense
Constant: ((6)/(3))+(7)+(8)

(10) Three Year Average

(11) Six Year Average

13,073,981 14,311,170 15,484,013 17,552,867 20,498,0~9 22,352,851

0.985 0.985 0.985 0.985 0.985 0.985

12,877,871 14,1)96,502 15,251,753 17,289,554 20,190,578 22,017,558

1,182,815 1,1S6,615 1,Z51,655 1,461,508 1,772,247 1,814,597

6~,089 72,3~3 78,272 88.730 103.618 "112,994

1,116,726 1,082,272 1,173,383 1,372,778 1,608,629 1,701,603

-0.46~ -0.29~ -0.77~ - 0.77~ - 1 . 16% - 1.70%.

6.98% 6.98~ 6.98% 6.98~ 6.98~ 6.98~

’ 15.19~ 14.37~ 13.90~ 14.15% 14.08% 13.01%

Premium adjusted for schedute rating and carrier deviations.

=~nse Constant Offset based on $140 Expense Constant projected to 1/1/92

ource: Insurance Expense Exhibit
NCCI Prepared



NATIONAL CI~UNC[L OH C(~qPENSATION INSURANCE
EXHIBIT 41

1990 ANNUAL EXPENSE REV]EW

Portion of Expense Constant Attocated to Production Expense

FOR STOCK CONPAN|ES

8o

Portion of expense constant for gonerat expenses
(1982 Special cart for Expenses by Size of Risk)

Portion of expense constant for other acquisition
(1982 Specist Catt for Expenses by Size of Risk)

Totst expense constant (1) ÷ (2)

Profit and contingency

Countryw|de weighted average Premi~zn Taxes
(lnctuding premium based Hicettaneous Taxes)

Factor to adjust expense constant for profit & taxes
1 - (4) -

Expense Constant reftecting profit and taxes
(3)/(6)

Factor to estimate revenue generated by expense co~tant
for Production Expense (2)/(7)

S62.63

S35.49

S98.12

2.50%

4.23%

0.9327

S105.20

0.337

NCCI Prepared



NATIONAL COL~CIL ON COMPENSATIO~ INSURANCE

1990 ANNUAL EXPENSE REVIE;J

Catcu|ation of Average Discoun~ for Production Expenses

Underlying Premium Discount Nan

FOR STOCK COMPANIES

Midpoint Prmi~n
of Data Discount Regression Output:

Constant
01-Nov-83 0.0588 Std Err of Y Est
01-Nov-84 0.0605 R Squared
01-Nov-85 0.0~18 No. of Observations
01-Mov-8~ 0.0~24 Degrees of Freedom
01-Nov-87 0.0~5

X Coefficient(s) 0.000003041
Projected 01-Jan-92 0.0~98 Std Err of Coef. 0.000000335

-0.052581�98
O. 0003872921
0.9751937389

5
3

ASSUMPT ! OtiS:

(1) Average po|icy effective date for poticies written in 19~1 is 1/1/92.

(2) Data source for discounts is Preai~ by Size of Policy Ca(t.
Carriers have optional reporting periods: 1/1/87 . 12/31/87

or 711187 - 6130188

A survey of the top 10 cart|era reporting this Cait (representing 58~ of pre~ita.)
revee|ed that ~4.~’Aof preenitaiwas besedon a 711187 - 6130/88 reporting period.
A ~eighted average of the above sidpoints (7/I/87 and I/I/88, respectivety) yietded
an average .idpoint of approximately 1111187. The distribution was assta~d to be the
same for prior years.
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III                               -



N~TIONAL COUNCIL ON COHPENSATION INSUKANCE                                                                           ~

CALCULATION OF REVISED EXP~NSE CONSTANT

1. Portion o£ expense constant £or general expense -
1982

2. Portion of expense constant for other acquisition
expense - 1982

3. Index to adjust Expense needs to April 1985.

4. Factor to adjust Expense Constant for profit
and tax: (I-.042-.025)

5. Indicated Expense Constant (((I)+(2))x(3)) ÷ (4)

$62.63

$35.49

1.146

~120.52
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NCCI, in their October, 1990 general expense review, included a provision for the
"allocation of servicing carrier allowance" in determining the indicated general
expense levels. This provision is displayed on row (7) of Exhibit 4 for general
expenses. In addition, a similar adjustment is made for production expenses and is
displayed on row (7) of Exhibit 39. These adjustments are made in order to restate
the lEE expense indications to a direct basis. This adjustment is necessary as
companies book the service carrier allowance differently on an assumed and ceded
basis.

The servicing carriers for the National Workers’ Compensation Reinsurance Pool
receive an allowance from the Pool to offset the following expenses associated with
issuing residual market policies:

2.
3.
4.
5.
6.

general expenses;
other acquisition expenses;
loss adjustment expenses;
profit and contingencies;
premium based taxes; and
loss based taxes.

Commission expenses are not part of the allowance as the Pool directly reimburses
the servicing carriers for commission expenses incurred.

In order to compute the servicing carrier allowance adjustment, NCCI staff requested
all servicing carriers and a number of other large companies to report to NCCI the
booking of the servicing carriers allowance by major expense category on both an
assumed and ceded basis. Exhibit A-1 displays the stock company data collected by
NCCI along with the NCCl staff’s calculation of the servicing carrier allowance for
stock companies.

The top part of the exhibit displays the servicing carriers booking by major expense
category of the servicing carrier allowance (Column A). The servicing carriers receive
the allowance as a fee to offset their expenses and therefore book the allowance as
a negative expense. As NCCI collected data from all stock servicing carriers the
ceded expense transactions constitute all ceded adjustments related to the servicing
carrier allowance. As a technical note, GE represents general expenses; PE
represents production expenses; and LAE represents loss adjustment expenses. As

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991 Page A-1
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the servicing carriers constitute the entirety of the ceded transactions, Column (B)
displays the standard earned premiums and losses for all stock companies. Column
(Q displays the ceded transactions relative to premium (or losses for LAE) by major
expense category.

The middle portion of Exhibit A-1 displays the assumed servicing carrier adjustment.
Column (D) displays the sampled companies booking for the assumed share of the
servicing carrier allowance by major expense category. Column (E) displays the
corresponding standard earned premium and losses for the sampled companies.
Column (F) displays the assumed transactions relative to premium (or loss for LAE)
by major expense category.

Column (F) less Column (C) is an estimate of the overstatement by major expense
category as a result of the companies recording the servicing carrier allowance
differently on an assumed and ceded basis. For example, for calendar year 1989
the ceded service carrier allowance associated with production expenses accounted
for 1.48% of total market premium; whereas, the assumed servicing carrier
allowance for production expenses accounted for 3.18% of the sampled carriers
premium. To restate the lEE expenses to a direct basis, the assumed transactions
must equal the ceded transactions; therefore, an adjustment (subtraction) of 1.7% of
premium to the lEE production expense indication is necessary. For general
expenses for calendar year 1989, the ceded service carrier allowance adjustment
(1.69%) exceeds the assumed servicing carriers allowances adjustment (1.22%);
therefore, to restate general expenses to a direct basis 0.47% of premium is added
to the lEE general expense indications.

Page A-2 November 27, 1991 NCCI Examination - Volume IV - Section liB - Part 2
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NCCI CALCULATION
FOR THE ADJUSTMENT DUE TO THE ALLOCATION OF

SERVICING CARRIER ALLOWANCE
1. STOCK COMPANIES: CEDED BUSINESS

CA)

PORTION BOOKED AS:
GE PE LAE

STOCK COMPANIES

COUNTRY~i DE
PREHIUN           LOSSES

(FROM ACTUAL SURVEY) (PAGE 2) (IEE)

198~ 23,177,142 58,555,291 12,226,066 12,222,791 11,820,686

1985 72,923,706 54,247,889 23,628,153 13,058,838 13,281,948

1986 167,569,226 198,569,002 59,540,086 15,220,785 16,108,767

1987 219,196,231 286,202,917 81,465,831 16,797,540 18,113,342

19~ 2~2,412,551 278,908,722    118,485,604 20,875,947 Z0,509,988

1989 372,448,499 326,227,949    163,783,450 22,026,674 21,961,686

Exhibit

(c)

SCA ADJUSTMENTS
GE PE LAE

(A)/(B)

0.19"/. -0.48% 0.10%

0.56% 0.42% 0.18%

1.10% 1.30% 0.37~

1.30% 1.70% 0.45%

1.30% 1.34% 0.58%

1.69~ 1.68% 0.65%

II. STOCK COMPANIES: ASSUMED BUSINESS

PORTIOM BOOKED AS:
GE PE

(FROM ACTUAL SURVEY)

LAE

12,355,606 46,566,724 3,730,810

1985 29,513,161 59,601,926 4,904,217

1986 69,484,820 151,534,482 20,303,997

1987 95,931,410 214,769,312 25,297,226

1988 129,920,006 267,436,982 31,465,786

1989 143,564o549 37$,326,238 38,418,570

(E) (F)

SAMPLE SCA ADJUSTNENTS
PRENIUM LOSSES GE PE LAE

(PAGE 2) (IEE BY CARRIER) (O)/(E)

4,935,705 5,529,439 0.25% 0.94% O.O?"J~

8,432,305 6,748,776 0.35% 0.71% 0.07%

7,336,84,1 7,178,891 0.95% 2.07/. 0,28%

8,679,635 10,061,569 1.11% 2.67% 0.25~

I0,680,218 11,819,714 1.22% 2.50%

11,803,957 11,871,196 1.22% 3.18%    0.32~

III. STOCK COMPANIES: FINAL SCA ADJUSTMENTS (C)-(F)

GE PE LAE

1986 -0.06% -0.66% 0.03%

1985 0.21% -0.29% 0.11%

1986 0.15% -0.~. 0.09%

1987 0.1~ -0.77~ 0.20%

19~ 0.08% -1.16% 0.31%

1989 0.47% -1.70% 0.33%

NCCl Prepared
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In this Appendix, we compare the projected general expense loading using the three
models discussed in Section IV and the current NCCI methodology versus the actual
general expenses incurred as reported in the lEE (adjusted to a first $5,000 basis).
The projected general expenses are compared to the lEE expenses for calendar years
1989 and 1988.

A. Insight 1989 Indications

This analysis is based on net experience.

It was necessary to adjust the row labelled ’Effect of Premium Discount" to be an
estimate of the premium discount in effect at 1/1/90 (the average accident date for
policies written in 1989). For stock companies, this calculation utilized the NCCI
regression equation. The result for 1989 was a premium discount of 2.57%, or .12%
lower than the discount assumed for 1991.

Model 1 - Stock Company Results

Using countrywide premium level changes through 1988 and the assumption that
premiums and general expenses will both increase 3.8% during 1989, we have
recalculated the indicated general expense provision restated to a first $5,000 basis
at the 1989 rate level (Exhibit B-l). The indicated general expense provision is an
average of the 1984-1987 adjusted general expense ratios.

The indicated general expense provision based on this procedure restated to a first
$5,000 basis is 6.42%. This is the result of averaging the four years shown on
Exhibit B-1. This indication is compared to the actual 1989 lEE results:

Reported lEE General Expenses excluding Expense Constant Revenue $
Standard Earned Premium excluding Expense Constant Revenue
General Expense Provision net of Carrier Allowance and

Premium Discount Plan 3.61%
Average Discount underlying Premium Discount Plan 2.57
Adjustment for Allocation of Servicing Carrier Allowance .50
Provision for General Expenses, first $5,000 basis 6.68~

793,981
22,01 7,558

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991 Page B-1
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The general expense provision based on trending expenses and adjusting premium
to current rate level yielded an expense provision of 6.42%, a result which proved
to be deficient by .26%. By comparison, NCCI recommended general expense
provision for 1989 (1988 expense review) was 6.7%, a redundancy of .02%.

Model 2 - Stock Company Results

Using countrywide premium level changes through 1988 and the assumption that
premiums will increase 3.8% during 1989 (estimated payroll growth), we have
recalculated the general expense provision restated to a first $5,000 basis at the
1989 rate level (Exhibit B-2). Adjusting premiums to current rate level while not
trending general expenses implies that the general expense trend is equal to the
payroll trend

This model yielded an expense provision of 6.08%, a result which proved to be
deficient by .60%.

Model 3 - Stock Company Results

This model is based on the method used by the Workers’ Compensation. Rating and
Inspection Bureau of Massachusetts to establish general expense levels. The
indicated general expense provision restated to a first $5,000 basis at a 1989 rate
level is 6.22%, a result which proved to be deficient by .46% (Exhibit B-3).

B. Hindsight 1988 Indications

Note that it was necessary to adjust the row labelled "Effect of Premium Discount" to
be an estimate of the premium discount in effect at 1/1/89 (the average accident
date of policies written in 1988). For stock companies, this calculation utilizes a
regression procedure similar to that used by NCCI to estimate the 1991 discount.
The result for 1988 was a premium discount of 2.48%, or .21% lower than the
discount assumed for 1991.

Page B-2 November 27, 1991 NCCI Examination - Volume IV - Section lib - Part 2
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Model 1 - Stock Company Results

The assumption that premiums and general expenses will both increase 3.8% during
1988, was used. The Model 1 indicated general expense provision restated to a first
$5,000 basis is 6.40%. This is the result of averaging the three years shown on
Exhibit B-4. This indication is compared to the actual 1988 lEE results (restated to a
first $5,000 basis):

Reported lEE General Expenses excluding Expense Constant Revenuers
Standard Earned Premium excluding Expense Constant Revenue*
General Expense Provision net of Carrier Allowance and

Premium Discount Plan 3.87%
Average Discount underlying Premium Discount Plan 2.48
Adjustment for Allocation of Servicing Carrier Allowance .08
Provision for General Expenses, first $5,000 basis 6.43°~

779,167
20,108,586

*Adjusted to account for a $120 expense constant
+Based upon actual 87-88 premium distribution

Our recommended general expense provision based on trending expenses and
adjusting premium to current rate level yielded an expense provision of 6.40% - a
result which provided to be deficient by .03% (Exhibit B-4). By comparison, NCCI
recommended general expense provision for 1988 (1987 expense review) was
7.5% - a redundancy of 1.07%.

Model 2 - Stock Company Results

The assumption that premiums will increase 3.8% during 1988 was used. The
indicated Model 2 general expense provision restated to a first $5,000 basis is 5.99%
(Exhibit B-5). This is the result of averaging the three years shown on Exhibit B-5.

The general expense provision of 5.99% proved to be deficient by .44%. By
comparison, NCCI recommended general expense provision for 1988 was 7.5% - a
redundancy of 1.07%.

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991 Page B-3
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Model 3 - Stock Company Results

This model is based on the method used by the Workers’ Compensation Rating and
Inspection Bureau of Massachusetts. The indicated general expense provision
restated to a first $5,000 basis at 1988 rate level is 6.49% (Exhibit B-6). The general
expense provision proved to be redundant by .06%.

The following table summarizes the hindsight analysis.

1989

1988

6.70% 6.42% 6.08% 6.22% 6.68%

7.50% 6.40% 5.99% 6.49% 6.43%

Page B-4 November 27, 1991 NCCI Examination o Volume IV - Section liB - Part 2
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EXHIBITS

Exhibit # Exhibits

Exhibit B-1

Exhibit B-2

Exhibit B-3

Exhibit B-4

Exhibit B-5

Exhibit B-6

General Expense
1989 - Hindsight

General Expense
1989 - Hindsight

General Expense
1989 - Hindsight

General Expense
1988 - Hindsight

General Expense
1988 - Hindsight

General Expense
1988 - Hindsight

Provision at Current Rate Level Trended to
- Model I

Provision at Current Rate Level Trended to
- Model II

Provision at Current Rate Level Trended to
- Model III

Provision at Current Rate Level Trended to
- Model I

Provision at Current Rate Level Trended to
- Model II

Provision at Current Rate Level Trended to
- Model III
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Collected Versus Actual Production and General Expenses
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To test the adequacy of NCCI’s allowance for production and general expenses in
the rating plan, we have compared the historical NCCI recommendations for
expense provisions versus the amount that the carriers actually incurred as reported
in the lEE.

To obtain the recommended provisions, we calculated:

ao the portion of the overall provision attributable to the expense
constant; and

b.    the average variable provision for all policy sizes.

This comparison was done for both general and production expenses using stock
company data only. The following sections develop our comparisons for calendar
year 1986. Exhibit C-1 summarizes our results for all years in which the available
data allowed for a comparison for general and production expenses combined.

NC:Cl Examination - Volume IV - Section liB - Part 2 November 27, 1991 Page C-1
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I. GENERAL EXPENSES

1. Recommended Provision

The expense constant provision was calculated by multiplying the
number of policies in a year by the NCCI recommended expense
constant. This product was then adjusted to reflect the portion of the
total expense constant dollars which can be attributed to general
expenses. Note that on Exhibit C-2 we have shown two different
expense constant calculations. The first one utilizes a $120 expense
constant which was recommended by the Actuarial Committee in the
NCCI annual expense review (Method 1). The second method utilizes
a weighted average of the expense constants actually in effect for each
state for the year (Method 2). The following calculations derive these
provisions:

Page C-2 November 27, 1991 NCCI Examination - Volume IV - Section liB - Part 2
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1986 Number of Policies 2,058,050 2,058,050

Expense Constant 120 88.3

Expense Constant Revenue (ECR) 246,966,000 181,725,81 5

Portion of ECR Attributable to
General Expense (GE) .595 .595

ECR Attributable to GE 146,944,770 108,126,860

1986 Direct Earned Premium 17,545,256 17,545,256
(000’s)

Provision for Expense Constant 0.84% .62%
Portion of General Expenses

The average variable provision for all policy sizes is derived directly
from the stock premium discount table and policy size distribution:

0-5,000

5,001-100,000

100,001-500,000

500,000 & Over

24.06%

39.98

16.99

18.97

7.5%

4.9

4.7

3.1

5.15%

Co Combining the two portions above gives us the NC:CI recommended
general expense provision:

NCCI Examination - Volume IV - Section liB - Part 2 November 27, 1991
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Provision for Expense Constant (EC)

Average Provision net of EC

NCCI Recommended General Expense Provision

.84%

5.15

5.99%

.62%

5.15

5.77%

This analysis does not reflect the premium written by stock companies utilizing the
non-stock premium discount table.

2. Actual Company Expenses Incurred

As previously mentioned, this calculation is taken directly from the countrywide
IEE’s. The following calculation derives the amount of general expense actually
incurred (including revenue generated from the expense constant):

1986 General Expenses Incurred (000’s)

1986 Direct Earned Premium (000’s)

Actual 1986 General Expense Provision

795,797

17,545,256

4.54%
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II. PRODUCTION EXPENSES

1. Recommended Provision

As was done for General Expense, the expense constant provision was
calculated by taking the number of policies in a given year and
multiplying by the NCCI recommended expense constant. This
product was then adjusted to reflect the portion of the total expense
constant dollars which can be attributed to production expenses.

1986 Number of Policies 2,058,050

Expense Constant 120

Portion of ECR Attributable to General
Expense (GE) .337

ECR Attributable to GE

1986 Direct Written Premium (000%)

2,058,050

88.3

.337

83,227,542 61,241,600

17,853,256 17,853,256

.47% .34%

The average variable provision for all policy sizes is derived directly
from the stock premium discount tables and policy size distribution.
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0-S,000 24.06% 15.0%

5,001-100,000 39.98 7.5

100,001-500,000 16.99 6.0

500,000 & Over 18.97 6.0

8.76

Combining the two provisions above gives us the NCCI recommended
production expense provision:

Provision for Expense Constant (EC)

Average Provision Net of EC

NCCI Recommended General Expense
Provision

.47% .34%

8.76 8.76

9.23% 9.10%

2. Actual Company Expense Incurred

As with the case for general expenses, this calculation is taken directly from the
countrywide IEE’s. The following calculation derives the amount of production
expense actually incurred (including revenue generated from the expense constant):

1986 Production Expenses Incurred (000’s) $ 1,494,991

1986 Direct Written Premium (000’s) 17,853,256

Actual 1986 Production Expense Provision 8.37%
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III. CONCLUSIONS

The summary of our results can be seen on Exhibits C-2 (for general expense) and
C-3 (for production expense) for calendar years 1986 through 1989. Both exhibits
display that the rating plan premium collected for expenses as recommended by
NCCI exceed the amount actually incurred by the companies.

For production expenses, this analysis does not reflect:

the premium written by stock companies utilizing the non-stock
premium discount table; and

o the filed assigned risk expense provision where NCCI prepares a
separate assigned risk filing.

0
The distortion due to the way the carriers book the servicing carrier
allowance (Appendix A).

As we discuss in Technical Appendix G, the net effect of the above two factors is to
increase the stock collected expense provision.
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Exhibit C-1

Exhibit C-2

Exhibit C-3
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EXHIBITS

Exhibits

Production and General Expense Ratios - Comparison of Actual
vs. Recommended

General Expense Ratios - Comparison of Actual vs.
Recommended

Production Expense Ratios - Comparison of Actual vs.
Recommended
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Correlation Test of State Expense Ratios
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This Appendix presents an explanation of the statistical correlation tests which were
performed to measure the relationship of state expense ratios.

The two statistical tests mentioned below measure the correlation of expense ratio
rankings across years within a state. Both the production and general expense ratios
were computed on a direct basis and are restated to a first $5,000 basis. General
expenses and production expenses were tested separately for each correlation
statistic. The two statistical tests of correlation utilized are:

1. A chi-squared test based on the coefficient of concordance; and

A normal test based on Spearman’s rank correlation
coefficient.

The coefficient of concordance W ranges in value from 0 to 1. The variable permits
a simultaneous test across a multiple number of years m of the degree of correlation
in the rankings of n objects.

The execution of the test is best described by the use of an example. Exhibit D-1
provides the calculation of the coefficient of concordance for production expenses.
The first step is to take the rank for production expenses for each state in each of
the three years .1987 through .1989 and sum across the years. For example, the sum
of Utah’s ranks across the three years is 5. With m = 3 years and n = 37 states,
the average three-year sum of the ranks is m(n+.1)/2 = 3(37+.1)/2 = 57; in the next
step, this average is subtracted from each state’s own three-year summed rank to
determine each’s state’s deviation. Again focusing on Utah, the deviation is 5-57
= -52. Then, the deviations are squared and the squares are summed across the
states; this gives the sum of the squared deviations S = 3"1,878 that is shown on
Exhibit D-.1. This sum includes the squared deviation for Utah of (-52)(-52) =
2,704.

We now define M as the square of m and N = n(n+.1)(n-1); The coefficient of
concordance can now be calculated from the equation W=.12S/MN. In this case,
M =9 and N = 37(37+.1)(37-1) = 37(38)(36) = 50,616; it follows that the value of
the test statistic is .12(3"1,878)/9(50,6.16) = .839734; this result is also displayed on
Exhibit D-.1.
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Although tables of the distribution of W are available, it is useful to exploit the
relationship of W to the chi-squared distribution in hypothesis testing. The
transformation of W based on f(W) - m(n-1)W produces a variable that is
approximately a chi-squared variable, with n-1 degrees of freedom. For our
rankings of n -- 37 states in each of m -- 3 years, the test value f(W) produced is
3(37-1)(.839734) -- 90.6913.

The coefficient of concordance tests the null hypothesis that there is no consensus in
the rankings year to year (no community of order). Based on the transformation to
chi-squared, the critical test value with n-1 - 37-1 -- 36 degrees of freedom is 61.5
at a .005 level of significance. Thus, for the production expenses, the null
hypothesis is rejected in favor of the alternative hypothesis: the state rankings for
production expenses are correlated year to year for the entire three-year period
1987 to 1989.

Exhibit D-2 repeats the coefficient of concordance test for general expenses. The
key values resulting from this test are: S - 29,828, W -- .785733, and f(W) --
84.8592. At the .005 level of significance, the determination is again to reject the
null hypothesis in favor of the alternative hypothesis: the state rankings for general
expenses are correlated for the entire three-year period 1987 to 1989.

Our second set of tests involved the calculation of Spearman’s rank correlation
coefficient r(s). These tests are based on the more familiar concept of correlation
being a statistical measure applied to exactly two sets of observations. That is,
whereas the coefficient of concordance W permits a test of a multiple number of
years, Spearman’s rank correlation coefficient tests one year against another. As a
correlation coefficient, the range of values for r(s) is -1 to 1.

As before, the calculation of Spearman’s r(s) statistic can best be explained through
use of an example. Exhibit D-3 presents the calculation of r(s) for each of the three
possible year against year combinations (i.e., 1987 versus 1988, 1988 versus 1989,
1987 versus 1989) for the rankings of state production expense ratios. The first step
in calculating r(s) is to calculate the difference in each state’s rankings across the
two years being compared, then to square these differences; for example, Utah
ranks in 1987 and 1988 are 1 and 2, respectively, resulting in a squared difference
of 1. The squared differences are then summed across states; for the comparison
between 1987 and 1988, it is seen on Exhibit D-3 that the squared differences sum

Page D-2 November 27, 1991 NCCI Examination - Volume IV - Section lib - Part 2

MILLIMAN & ROBERTSON, INC.



EXPENSES:
TECHNICAL APPENDIX D

to D = 2,.582. Spearman’s r(s) is then calculated from the equation r(s) =
1-(6D/N), where N is again defined to be N = n(n+l)(n-1), and n is again the
number of states being ranked. In the case of 1987 versus 1988 production
expense rankings, r(s) = 1-[(6)(2,582)/50,616] = .6939, again as displayed on
Exhibit D-3.

Although tables of the distribution of r(s) are available, it is useful to exploit the
relationship of r(s) to the standard normal distribution in hypothesis testing. The
transformation of r(s) based on g(r(s)) = .5(In[(1 +r(s))/(1-r(s))]} produces a variable
that is approximately normal, with variance 1/(n-3). In this case, the variance is
1/(37-3) = .0294, which implies a standard deviation of .1715; this can be used to
further transform the normal variable g(r(s)) to a standard normal variable Z.

For the case of 1987 versus 1988 production expense rankings, g(r(s)) = 0.8554.
This corresponds to the standard normal variate of Z = 0.8554/.1715 = 4.9878 that
is displayed on Exhibit D-3. The test of the null hypothesis that there is zero
correlation in the rankings then reduces to a comparison of this value against a
critical standard normal Z value. At a .005 level of significance, the critical value of
Z is 2.57 for a one-sided test; hence, the test is significant. Thus, for the correlation
of production expenses between 1987 and 1988, the null hypothesis is rejected in
favor of the alternative hypothesis: the rankings are positively correlated.

Exhibit D-3 also displays tests of 1988 versus 1989 and 1987 versus 1989 for
production expenses. Additionally, Exhibit D-4 displays tests of all three possible
year against year tests for the general expense ratio rankings. In all of these
remaining cases, the test results are significant; at the .005 level of significance, the
determination is always made to reject the null hypothesis in favor of the alternative
hypothesis that the state rankings are positively correlated year to year.
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EXHIBITS

Exhibit #

Exhibit D-1

Exhibit D-2

Exhibit D-3

Exhibit D-4

Exhibits

Test of Coefficient of Concordance for Production Expenses

Test of Coefficient of Concordance for General Expenses

Test of Spearman’s Rank Correlation Coefficient for Production
Expenses

Test of Spearman’s Rank Correlation Coefficient for General
Expenses
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NCCI EXPENSE PROVISION ANALYSIS

State

(1)

Ranking
for 1987

ADJUSTED PRODUCTION EXPENSES

TEST OF COEFFICIENT OF CONCORDANCE

(2) (3) (4)
Ranking Ranking Sum of

for 1988 for 1989 Rankings

(5)
Deviation

from Avg
3-Yr Ranking

(6)

Deviation
Squared

UT 1 2 2 5 -52 2,704
NM 2 1 1 4 -53 2,809
AZ 3 6 6 15 -42 1,764
CO 4 13 12 29 -28 784
MT 5 5 4 14 -43 1,849
RI 6 4 3 13 -44 1,936
ID 7 7 7 21 -36 1,296
AR 8 8 14 30 -27 729
VT 9 18 9 36 -21 441
VA 10 12 13 35 -22 484
GA II i0 5 26 -31 961
MD 12 31 37 80 23 529
MS 13 21 ii 45 -12 144
IA 14 24 21 59 2 4
SC 15 14 18 47 -i0 100
DC 16 25 19 60 3 9
FL 17 23 20 60 3 9
KS 18 22 23 63 6 36
NH 19 17 8 44 -13 169
LA 20 20 29 69 12 144
TN 21 3 15 39 -18 324
ME 22 27 31 80 23 529
AL 23 16 I0 49 -8 64
CT 24 26 16 66 9 81
IL 25 15 22 62 5 25
AK 26 ii 24 61 4 16
WI 27 30 26 83 26 676
MI 28 28 27 83 26 676
NE 29 29 25 83 26 676
HI 30 33 35 98 41 1,681
IN 31 34 30 95 38 1,444
MO 32 32 33 97 40 1,600
SD 33 19 17 69 12 144
OK 34 35 28 97 40 1,600
KY 35 36 36 107 50 2,500
NC 36 37 34 107 50 2,500
OR 37 9 32 78 21 441

Total 703 703 703 2,109
Average 19 19 19 57

0 31,878
0 862

Quantities in the test:

n = 37 (i
N = 50,616 (i
S = 31,878 (.i
W = 0. 839734

f(W) = 90.6913

.e., number of years)

.e., m squared)

.e., number of states)

.e., n(n+l) (n-l))
¯ e., sum of Column (6))
.e., 12S/MN)
.e., m(n-l) W)

Test for f(W): the transformed variable is distributed approximately
as chi-squared with n-i = 36 degrees of freedom. A critlcal value
for the test is 61.5 at the 0.005 level of significance. The test
is significant.
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~USTED GEI~P~L EXPENSES

TEST OF COEFFICIENT OF CONCORD~CE

State

(1) (2) (3) (4)

Ranking Ranking Ranking Sum of
for 1987 for 1988 for 1989 Rankings

(5)
Deviation

from Avg
3-Yr Ranking

(6)

Deviation
Squared

HI 1 1 1 3 -54 2,916
UT 2 8 5 15 -42 1,764
AZ 3 5 3 ii -46 2,116
RI 4 ll 8 23 -34 1,156
MD 5 25 36 66 9 81
MS 6 i0 i0 26 -31 961
VA 7 14 14 35 -22 484
CO 8 7 22 37 -20 400
GA 9 9 7 25 -32 1,024
VT i0 4 6 20 -37 1,369
NM ii 23 2 36 -21 441
IN 12 17 ii 40 -17 289
ID 13 3 4 20 -37 1,369
AL 14 6 17 37 -20 400
CT 15 20 20 55 -2 4
AR 16 15 19 50 -7 49
FL 17 21 27 65 8 64
NH 18 13 9 40 -17 289
SC 19 12 16 47 -I0 i00
MT 20 28 18 66 9 81
NE 21 19 24 64 7 49
IL 22 16 15 53 -4 16
DC 23 22 25 70 13 :9
MI 24 32 29 85 28 4
TN 25 26 23 74 17 z89
OK 26 27 12 65 8 64
IA 27 30 30 87 30 900
LA 28 24 33 85 28 784
WI 29 33 21 83 26 676
SD 30 18 26 74 17 289
AK 31 31 13 75 18 324
KY 32 37 37 106 49 2,401
ME 33 36 32 i01 44 1,936
MO 34 35 35 104 47 2,209
NC 35 34 34 103 46 2,116
KS 36 29 28 93 36 1,296
OR 37 2 31 70 13 169

Total 703 703 703 2,109
Average 19 19 19 57

0 29,828
0 806

Quantities in the test: m= 3 (i.e
M = 9 (i.e
n = 37 (i.e
N = 50,616 (i.e
S = 29,828 (i.e
W = 0.785733 (i.e

f(W) = 84.8592 (i.e

., number of years)

., m squared)

., number of states)

., n(n+l) (n-l))
¯ , sum of Column (6))
¯, 12S/MN)
., m (n-l) W)

Test for f(W): the transformed variable is distributed approximately
as chi-squared with n-I = 36 degrees of freedom. A critical value
for the test is 61.5 at the 0.005 level of significance. The test
is significant.
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NCCI EXPENSE PROVISION ANALYSIS                                Exhibit D-3

/aDJUSTED PRODUCTION EXPENSES

TEST OF SPEARMAN’S RANK~CORRELATION COEFFICIENT

(1)    (2)    (3)    (4)    (5) (6)    (7) (8)    (9)
Rankings 1987 vS 1988 1988 VS 1989 1987 Vs 1989

State 1987 1988 1989 Diff Squared Diff Squared Diff Squared

UT 1 2 2 -i 1 0 0 -I 1
NM 2 1 1 1 1 0 0 1 1
AZ 3 6 6 -3 9 0 0 -3 9
CO 4 13 12 -9 81 1 1 -8 64
MT 5 5 4 0 0 1 1 1 1
RI 6 4 3 2 4 1 1 3 9
ID 7 7 7 0 0 0 0 0 0
AR 8 8 14 0 0 -6 36 -6 36
VT 9 18 9 -9 81 9 81 0 0
VA i0 12 13 -2 4 -I 1 -3 9
GA ii i0 5 1 1 5 25 6 36
MD 12 31 37 -19 361 -6 36 -25 625
MS 13 21 ii -8 64 i0 I00 2 4
IA 14 24 21 -I0 100 3 9 -7 49
SC 15 14 18 1 1 -4 16 -3 9
DC 16 25 19 -9 81 6 36 -3 9
FL 17 23 20 -6 36 3 9 -3 9
KS 18 22 23 -4 16 -i 1 -5 25
NH 19 17 8 2 4 9 81 Ii 121
LA 20 20 29 0 0 -9 81 -9 81
TN 21 3 15 18 324 -12 144 6 36
ME 22 27 31 -5 25 -4 16 -9 81
AL 23 16 i0 7 49 6 36 13 169
CT 24 26 16 -2 4 i0 i00 8 64
IL 25 15 22 10 i00 -7 49 3 9
AK 26 II 24 15 225 -13 169 2 4
WI 27 30 26 -3 9 4 16 1 1
MI 28 28 27 0 0 1 1 1 1
NE 29 29 25 0 0 4 16 4 16
HI 30 33 35 -3 9 -2 4 -5 25
IN 31 34 30 -3 9 4 16 1 1
MO 32 32 33 0 0 -I 1 -i 1
SD 33 19 17 14 196 2 4 16 256
OK 34 35 28 -i 1 7 49 6 36
KY 35 36 36 -1 1 0 0 -1 1
NC 36 37 34 -i 1 3 9 2 4
OR 37 9 32 28 784 -23 529 5 25

Total

Quantities for the tests:

2,582 1,674 1,828

Column Sums D =
Number of States n =
N = n(n+l) (n-l) =
r(s) = 1-(6D/N) =
Normal Variable g(r(s))- -
Standard Deviation for g(r(s)) =
Standard Normal Z =
Critical Z at .005 =

2,582 1,674 1,828
37 37 37

50,616 50,616 50,616
0.6939 0.8016 0.7833
0.8554 1.1031 1.0539
0.1715 0.1715 0.1715
4.9878 6.4321 6.1452

2.57 2.57 2.57

All tests of correlation are significant.



Exhibit D-4

AI~USTED GENEI~L EXPENSES

(1)

State 1987

HI 1
UT 2
AZ 3
RI 4
MD 5
MS 6
VA 7
CO 8
GA 9
VT i0
NM II
IN 12
ID 13
AL 14
CT 15
AR 16
FL 17
NH 18
SC 19
MT 20
NE 21
IL 22
DC 23
MI 24
TN 25
OK 26
IA 27
LA 28
WI 29
SD 30
AK 31
KY 32
ME 33
MO 34
NC 35
KS 36
OR 37

TEST OF SPEARMAN’S RANK CORRELATION COEFFICIENT

(2) (3)    (4) (5)     (6) (7)     (8) (9)

Rankings

1988    1989

1987 VS 1988    1988 vs 1989    1987 VS 1989

Diff Squared Diff Squared Diff Squared

1 1 0 0 0 0 0 0
8 5 -6 36 3 9 -3 9
5 3 -2 4 2 4 0 0

11 8 -7 49 3 9 -4 16
25 36 -20 400 -11 121 -31 961
i0 I0 -4 16 0 0 -4 16
14 14 -7 49 0 0 -7 49
7 22 i 1 -15 225 -14 196
9 7 0 0 2 4 2 4
4 6 6 36 -2 4 4 16

23 2 -12 144 21 441 9 81
17 11 -5 25 6 36 1 1
3 4 10 i00 -I 1 9 81
6 17 8 64 -ii 121 -3 9

20 20 -5 25 0 0 -5 25
15 19 1 1 -4 16 -3 9
21 27 -4 16 -6 36 -i0 i00
13 9 5 25 4 16 9 81
12 16 7 49 -4 16 3 9
28 18 -8 64 i0 i00 2 4
19 24 2 4 -5 25 -3 9
16 15 6 36 1 1 7 49
22 25 1 1 -3 9 -2 4
32 29 -8 64 3 9 -5 25
26 23 -1 1 3 9 2 4
27 12 -1 1 15 225 14 196
30 30 -3 9 0 0 -3 9
24 33 4 16 -9 81 -5 25
33 21 -4 16 12 144 8 64
18 26 12 144 -8 64 4 16
31 13 0 0 18 324 18 324
37 37 -5 25 0 0 -5 25
36 32 -3 9 4 16 1 1
35 35 -I 1 0 0 -i 1
34 34 1 1 0 0 1 1
29 28 7 49 1 1 8 64
2 31 35 1225 -29 841 6 36

Total 2,706 2,908 2,520

Quantities for the tests:

Column Sums D =
Number of States n =
N = n(n+l) (n-l) =
r(s) = 1-(@D/N) =
Normal Variable g(r(s)) =
Standard Deviation for g(r(s)) =
Standard Normal Z =
Critical Z at .005 =

2,706 2,908 2,520
37 37 37

50,616 50,616 50,616
0.6792 0.6553 0.7013
0.8276 0.7845 0.8699
0.1715 0.1715 0.1715
4.8257 4.5743 5.0723

2.57 2.57 2.57

All tests of correlation are significant.
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Residual Market Producer Fees
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NCCI publishes producer fee tables by state for non-coal and coal exposures for
residual market business. Exhibit E-1 displays the tables utilized by state. NCCI
publishes 12 different tables for non-coal exposures and 1 table for coal mine
exposures. The attached Exhibits E-2 through E-13 display the various tables.

The tables provide for lower producer fees than would be incurred in the voluntary
market. Based on our analysis of stock companies, we estimated that companies
incurred 13.0% of standard premium (excluding expense constant revenue) for total
production expenses (including other acquisition expenses) for the first $5,000 of
standard premium. Based.on our analysis, we estimate that 4.5% of the 13.0% is for
other acquisition expenses and 8.5% is due to commission related expenses.

All of the residual market producer fee tables provide for producer fees less than
8.5% for the first $5,000 of standard premium. For example, Table A (Exhibit E-2)
contains the following graduated producer fee schedule:

Residual Market Producer Fee

Table A

Standard Premium Division Producer Fee Provision

First $I,000 8.0%
Next $4,000 5.0
Next $95,000 3.0
Over $I00,000 2.0

The above table provides for a 5.6% producer fee allowance for the first $5,000 of
standard premium.
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Exhibit #

Exhibit E-1

Exhibit E-2

Exhibit E-3

Exhibit E-4

Exhibit E-5

Exhibit E-6

Exhibit E-7

Exhibit E-8

Exhibit E-9

Exhibit E-10

Exhibit E-11

Exhibit E-12

Exhibit E-13

Exhibit E-14

EXPENSES

TECHNICAL APPENDIX E

EXHIBITS

Exhibits

Handbook for Plans and Pools - Exhibit E - Table of Contents

Handbook for Plans and Pools - Exhibit E - Table A

Handbook for Plans and Pools - Exhibit E - Table B

Handbook for Plans and Pools - Exhibit E - Table C

Handbook for Plans and Pools - Exhibit E - Table D

Handbook for Plans and Pools - Exhibit E - Table E

Handbook for Plans and Pools - Exhibit E - Table F

Handbook for Plans and Pools - Exhibit E - Table G

Handbook for Plans and Pools - Exhibit E - Table H

Handbook for Plans and Pools - Exhibit E - Table I

Handbook for Plans and Pools - Exhibit E - Table J

Handbook for Plans and Pools - Exhibit E - Table K

Handbook for Plans and Pools - Exhibit E - Table L

Handbook for Plans and Pools - Exhibit E - Table M
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HANDBOOK FOR PLANS AND POOLS
2nd Reprint

Effective O,~tober 1, 1984

PART SEVEN
EXHIBIT E

Table of Contents

PRODUCER FEE PERCENTAGE SCALES
Exhibit E-I

The tables found in this exhibit show average rates that may be used by the servicing carrier in determining both
coal and non-coal producer fees and are advisory in nature. The states are grouped under the applicable tables
as follows:

State Table(s) State Table(s)

Non-Coal Coal Non-Coal

Alabama A
Alaska H
Arizona J
Arkansas A
Califomia None

Colorado None
Connecticut A
Delaware J
District of Columbia A
Florida A

Georgia A
Hawaii B
Idaho None

Illinois C
Indiana A

Iowa ,A
Kansas A
Kentucky A
Louisiana I
Maine A

Maryland None
Massachusetts- D
M!chigan M
Minnesota E
Mississippi A

K Montana None K
K * Nebraska A None
K Nevada None None
K New Hampshire A None

None New Jersey F None

K New Mexico A K
None New York None None
None North Carolina J K
None North Dakota None None
None Ohio None None

K Oklahoma None
None Oregon G
None Pennsylvania None

K Rhode Island A
K South Carolina A

K .South Dakota A
K Tennessee A
K Texas L

None Utah None
None Vermont A

K Virginia A
None Washington None
None West Virginia None
None Wisconsin E
None Wyoming None

Missouri A K

Co;

K
None
K(OD)

G(Traumatic)
None
None

K
K

None
K

None

K
K

None
None

K

~) 1g~4 Netlonll Co.nell o~ Co~toinllll(l(l



HANDBOOK FOR
3rd Reprint

PLANS AND POOLS

Effective O~ctober 1, 1984

PART SEVEN
TABLE A-- EXHIBIT E

Par

GRADUATED A SCALE

First $ 1,000 8%
Next 4,000 5%
Next 95,000 3%
Over 100,000 2 %

Alabama
Arkansas
Connecticut
Delaware
District of Columbia
Florida
Georgia
Indiana

Applicable States

. Iowa
Kansas
Kentucky

Maine
Mississippi
Missouri

, Nebraska
New Hampshire

Exhibit E-2

New Mexico
Rhode Island
South Carolina
South Dakota
Tennessee
Vermont
Virginia

Standard
Premium Interval

0-1,017
1,018-1,053
1,054-1,091
1,092-1,132
1,133-1,176
1,177-1,224

1,225-1,277
1,278-1,333
1,334-1,395
1,396-1,463
1,464-1,538

1,539-1,622
.1,623-1,714
1,715-1,818
1,819-1,935

1,936-2,069
2,070-2,222
2,223-2,400
2,401-2,609
2,610-2,857

2,858-3,158
3,159-3,529
3,530-4,000
4,001-4,615
4,615-5,098

5,099-5,306
5,307- 5,532
5;533-5,778
5,779-6,047
6,048-6,341

Producer Fee
Percentage

8.0%
7.9
7.8
7.7
7.6
7.5

7.4
7.3
7.2
7.1
7.0

6.9
6.8
6.7
6.6

6.5
6.4
6.3
6.2
6.1

6.0
5.9
5.8
5.7
5.6

5.5
5.4
5.3
5.2
5.1

Standard
Premium Interval

6,342- 6,667
6,668- 7,027
7,028- 7,429
7,430- 7,879
7,880- 8,387
8,388- 8,966

8,967- 9,630
9,631- 10,400

10,401- 11,304
11,305- 12,381
12,382- 13,684

13,685- 15,294
15,295- 17,333
17,334- 20,000
20,001- 23,636

23,637- 28,889
28,890- 37,143
37,144- 52,000
52,001- 86,667
86,668- 107,619

107,620- 118,947
118,948- 132,941
132,942- 150,667
150,668- 173,846
173,847- 205,455

205,456- 251,111
251,112- 322,857
322,858- 452,000
452,001- 753,333
753,334-2,260,000

2,260,001 and over

Producer Fee
Percentage

5.0%
4.9
4.8
4.7
4.6
4.5

4.4
4.3
4.2
4.1
4.0

3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1

3.0
2.9
2.8
2.7
2.6

2.5
2.4
2.3
2.2
2.1
2.0



PART SEVEN
EXHIBIT E--TABLE B
Page 2

HANDBOOK

Effective January 1, 1982

GRADUATED B SCALE

First $ 5,000
Next 95,000 3%
Next 100,000 2%

Applicable State

Hawaii

FOR PLANS AND POOLS
Original Printing

Exhibit E-3

Standard Producer Fee Standard Producer Fee
Premium Interval Percentage Premium Interval Percentage

O- 5,128
5,129- 5,405
5,406- 5,714
5,715- 6,061
6,062- 6,452

6,453- 6,897
6,898- 7 407
7,408- 8 000
8,001- 8 697
8,697- 9 524

9,525-10,526
10,527-11,765
11,766-13,333
13,334-15,385
15,386-18,182

5.0%
4.9
4.8
4.7
4.6

4.5
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

18 183-
22223-
28 572-
40 001-
66.668-

22,222
28 571
40 000
66 667

104,762

104,763- 115,789
115,790- 129,412
129,413- 146,667
146,668- 169,231
169,232- 200,000

200,001- 244,444
244,445- 314,286
314,287- 440,000
440,001- 733,333
733,334-2,200,000

2,200,001 and over

3.5%
3.4
3.3
3.2
3.1

3.0
2.9
2.8
2.7
2.6

2.5
2.4
2.3
2.2
2.1
2.0

~) lg82 NiIIO~=I Council



HANDBOOK FOR
Original Printing

PLANS AND POOLS

Effective Jar~uary 1, 1982

PART SEVEN
TABLE C-- EXHIBIT E

Pag�

GRADUATED C SCALE

First $ 1,000 8%
Next 4,000 4%
Next 95,000 2%
Over 100,000 1%

Final Annual
Premium Interval

0-1,013
1,014-1,039
1,040-1,067
1,068-1,096
1,097-1,127

1,128-1,159
1,160-1,194
1,195-1,231
1,232-1,270
1,271-1,311

1,312-1,356
1,357-1,404
1,405-1,455
1,456-1,509
1,510-1,569

1,570-1,633
1,634-1,702
1,703-1,778
1,779-1,860
1,861-1,951

1,952-2,051
2,052-2,162
2,163-2,286
2,287-2,424
2,425-2,581

2,582-2,759
2,760-2,963
2,964-3,200
3,201-3,478
3,479-3,810

3,811-4.211
4,212-4,706
4,707-5,091
5.092- 5,283
5,284- 5,490

Producer Fee
Percentage

8.0%
7.9
7.8
7.7
7.6

7.5
7.4
7.3
7.2
7.1

7.0
6.9
6.8
6.7
6.6

6.5
6.4
6.3
6.2
6.1

6.0
5.9
5.8
5.7
5.6

5.5
5.4
5.3
5.2
5.1

5.0
4.9
4.8
4.7
4.6

Applicable State

Illinois

Final Annual
Premium Interval

5,491 - 5,714
5,715- 5,957
5,958- 6,222
6,223- 6,512
6,513- 6,829

6,830- 7,179
7,180- 7,568
7,569- 8,000
8,001 - 8,485
8,486- 9,032

9,033- 9,655
9,656- 10,370

10,371- 11,200
11,201 - 12,174
12,175- 13,333

13 334-
14 738-
16.472-
18 668-
21 539-

25 456-
31 112-
40 001-
56.001-
93.334-

14,737
16,471
18,667
21,538
25,455

31,111
40,000
56,000
93,333

113,333

113,334- 125,263
125,264- 140,000
140,001- 158,667
158,668- 183,077
183,078- 216,364

216,365- 264,444
264,445- 340,000
340,001- 4~6,000
476,001- 793,333
793,334-2,380,001

2,380,001 and over

Exhibit E-4

Producer Fee
Percentage

4.5%
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1

3.0
2.9
2.8
2.7
2.6

2.5
2.4
2.3
2.2
2.1

2.0
1.9
1.8
1.7
1.6

1.5
1.4
1.3
1.2
1.1
1.0



PART SEVEN
EXHIBIT E--TABLE D
Page 4

HANDBOOK FOR PLANS AND POOLS
Original Printing

Effective January 1, 1982

GRADUATED D SCALE

First $ 1,000 9%
Next 4,000 5%
Next 95,000 4%
Over 100,000 3%

Applicable Slate

Massachusetts

Exhibit E-5

Standard Producer Fee Standard Producer Fee
Premium Interval Percentage Premium Interval Percentage

0-1,012
1,018-1,038
1,039-1,066
1,067-1,095
1,096-1,126

1,127,1,159
1,160-1,194
1,195-1,230
1,231-1,269
1,270-1,311

1,312-1,355
1,356-1,403
1,404-1,454
1,455-1,509
1,510-1,568

1,569-1,632
1,633-1,702
1,703-1,777
1,778-1,860
1,861-1,951

1,952-2,051
2,052-2,162
2,163-2,285
2,286-2,424
2,425-2,580

2,581-2,758
2,759-2,962
2,963-3,200
3,201-3,478
3,479-3,809

9.0% 3,810- 4,210 6.0%
8.9 4,211 - 4,705 5.9
8.8 4,706- 5,142 5.8
8.7 5,143- 5,454 5.7
8.6 5,455- 5,806 5.6

8.5 5,807- 6,206 5.5
8.4 6,207- 6,666 5.4
8.3 6,667- 7,200 5.3
8.2 7,201 - 7,826 5.2
8.1 7,827- 8,571 5.1

8.0 8,572- 9,473 5.0
7.9 9,474- 10,588 4.9
7.8 10,589- 12,000 4.8
7.7 12,001 - 13,846 4.7
7.6 13,847- 16,363 4.6

7.5 16,364-
7.4 20,001 -
7.3 25,715-
7.2 36,001 -
7.1 60,001 -

20000
25.714
36000
60.000

103809

7.0 103,810- 114,736
6.9 114,737- 128,235
6.8 128,236- 145,333
6.7 145,334- 167,692
6.6 167,693- 198,181

6.5 198,182- 242,222
6.4 242,223- 311,428
6.3 311,429- 436,000
6.2 436,001- 726,666
6.1 726,667-2,180,000

2,180,001 and over

4.5
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1
3.0



HANDBOOK FOR PLANS AND POOLS
Original Printing

Effective January 1, 1982

PART SEVEN
TABLE E--EXHIBIT E

Page ~

GRAOUATED E SCALE

First $ 1,000 5%
Next 4,000 4%
Next 5,000 3%
Over 10,000 1%

Applicable States

Minnesota
Texas

Wisconsin

Exhibit E-6

Standard
Premium Interval

O- 1,052
1,053- 1,176
1,177- 1,333
1,134- 1,538
1,539- 1,818

1,819- 2,222
2,223- 2,857
2,858- 4,000
4,001- 5,217
5,218- 5,714

5,715- 6 316
6,317- 7059
7,060- 8 000
8,001- 9.231
9,232-10 196

10,197-10,612
10,613-11,064
11,065-11,556
11,557-12,093
12,094-12,683

Producer Fee
Percentage

5.0%
4.9
4.8
4.7
4.6

4.5
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1

Standard
Premium Interval

12,684- 13,333
13,334- 14,054
14,055- 14,857
14,858- 15,758
15,759- 16,774

16,775- 17,931
17,932- 19,259
19,260- 20,800
20,801- 22,609
22,610- 24,762

24763- 27,368
27.369- 30,588
30.589- 34,667
34668- 40,000
40001- 47,273

47,274- 57.778
57,779- 74.286
74,287-104000

104,001-173 333
173,334-520000
520,001 and over

Producer Fee
Percentage

3.0%
2.9
2.8
2.7
2.6

2.5
2.4
2.3
2.2
2.1

2.0
1.9
1.8
1.7
1.6

1.5
1.4
1.3
1.2
1.1
1.0

~) I~2 Nillo~t,I Cou~ll o~t Co~tpena,tlo~ Inaucance.



NATIONAL COUNCIL ONCOMPENSATIONINSURANCE

Graduated F Scale Applicable State
First $ 1,000 8.0% New Jersey
Next 4,000 60
Next 95,000 4.0
Over 100,000 2.0

Effective January 1 1989

Exhibit E-7

Standard Producer Fee Standard Producer Fee Standard Producer Fee
Premium Interval Percentage Premium Interval Percentage Premium Interval Percentage

$ 0-- 1,025 8.0%
1,026-- 1,081 7.9
1,082-- 1,142 7.8
1,143-- 1,212 7.7
1,213-- 1,290 7.6

1,291-- 1,379 7.5
1,380-- 1,481 7.4
1,482-- 1.600 7.3
1,601-- 1,739 7.2
1,740-- 1,904 7.1

1,905-- 2,105 7.0
2,106.-- 2,352 6.9
2,353--- 2,666 6.8
2,667-- 3,076 6.7
3,077-- 3,636 6.6

3,637-- 4,444 6.5
4,445-- 5,106 6.4
5,107-- 5,333 6.3
5,334-- 5,581 6.2
5,582-- 5,853 6.1

5,854-- 6,153 6.0%
6,154-- 6,486 5.9
6,487-- 6,857 5.8
6,858-- 7,272 5.7
7,273-- 7,741 5.6

7,742-- 8,275 5.5
8,276.-- 8,888 5.4
8,889-- 9,600 5.3
9,601-- 10,434 5.2

10,435-- 11,428 5.1

11,429-- 12,631 5.0
12,632-- 14,117 4.9
14,118-- 16,000 4.8
16,001-- 18,461 4.7
18,462-- 21,818 4.6

21,819-- 26,666 4.5
26,667-- 34,285 4.4
34,286-- 48,000 4.3
48,001-- 80,000 4.2
80,001-- 103,414 4.1

103,415-- 108,717 4.0%
108,718-- 114,594 3.9
114,595-- 121,142 3.8
121,143-- 128,484 3.7
128,485-- 136,774 3.6

136,775--- 146,206 3.5
146,207-- 157,037 3.4
157,038-- 169,600 3.3
169,601-- 184,347 3.2
184,348-- 201,904 3.1

201,905-- 223,157 3.0
223,158-- 249,411 2.9
249,412-- 282,666 2.8
282,667-- 326,153 2.7
326,154-- 385,454 2.6

385,455-- 471,111 2.5
471,112-- 605,714 2.4
605,715-- 848,000 2.3
848,001 --1,413,333 2.2

1,413,334--4,240,000 2.1

4,240.O01~OVER 2.0

NCCI Prepared



HANDBOOK FOR PLANS AND POOLS
Original Prinling

Ellective January 1982

GRADUATED G SCALE

First $ 1,000 5%
Next 4,000 3%
Next 95,000 2%
Over 100,000 1%

Standard
Premium Interval

0-1,026
1,027-1,081
1,082-1,143
1,144-1,212
1,213-1,290

1,291 - 1,379
1,380-1,481
1,482-1,600
1,601-1,739
1,740-1

1,906-2,105
2,106-2,353
2,354-2,667
2,668-3,077
3,078-3,636

3,637-4,444
4,445-5,185
5,186-5,600
5,601-6,087
6,088-6,667

Producer Fee
Percentage

5.0%
4.9
4.8
4.7
4.6

4.5
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1

Applicable State

Oregon
Pennsylvania (Coal-Traumatic Only)

Standard
Premium Interval

6,668-
7,369-
8.236-
9.334 -

10,770-

12.728-
15.557-
2O 001-
28 001 -
46 668-

7,368
8,235
9,333

10,769
12,727

15.556
20.000
28000
46 667

101905

101,906- 112,632
112;633- 125,882

.125,883- 142,667
142,668- 164,615
164,616- 194,545

194,546- 237,778
237,779- 305,714
305,715- 428,000
428,001- 713,333
713,334-2,140,000

2,140,001 and over

PART SEVEN
TABLE G--EXHIBIT E

Pan~ 7

Exhibit E-8

Producer Fee
Percentage

3.0%
2.9
2.8
2.7
2.6

2.5
2.4
2.3
2.2
2.1

2.0
1.9
1.8
1.7



PART SEVEN
EXHIBIT EmTABLE H
Page 8

HANDBOOK FOR

Effective January I, 1982

PLANS AND POOLS
Original Printing

Exhibit E-9

GRADUATED H SCALE
(NON-AIRCRAFT)

First $ 5,000 5 %
Next 95,000 3 %
Over 100,000 1 l/z %

Standard ?roducer Fee
Premium Interval Percentage

0- 5,000 5.0%
5,001 - 5,128 5.0
5,129- 5,405 4.9
5,406- 5,714 4.8
5,715- 6,060 4.7

6,061 - 6,451 4.6
6,452- 6,896 4.5
6,897- 7,407 4.4
7,408- 8,000 4.3
8,001 - 8,695 4.2

8,696- 9,523 4.1
9,524- 10,526 4.0

10,527- 11,764 3.9
11,765- 13,333 3.8
13,334- 15,364 3.7

15,385- 18,181 3.6
18,182- 22,222 3.5
22,223- 28,571 3.4
28,572- 40,000 3.3
40,001 - 66,666 3.2

66,667- 103,225 3.1
103,226- 110,344 3.0
110,345- 118,518 2.9
118,519- 128,000 2.8
128,001 - 139,130 2.7

139,131 - 152,380 2.6
152,381 - 168,421 2.5
168,422- 188,235 2.4
188,236- 213,333 2.3
213,334- 246,153 2.2

246,154- 290,909 2.1
290,910- 355,555 2.0
355,556- 457,142 1.9
457,143- 640,000 1.8
640,001- 1,066,666 1.7

1,066,667- 3,200,000
3.200,001 and over

1.6
1.5

~) 1~.~2 Nel~o~tal Council o~ Co~tl~atk~t I~uraftoe.

Applicable State

Alaska

GRADUATED H SCALE
(AIRCRAFT)

First $ 5,000 4.7%
Next 95,000 2.8%
Over 100,0OO 1.4%

Standard Producer Fee
Premium Interval Percentage

0- 5,000
5,001- 5,135
5,136- 5,428
5,429- 5,757
5,758- 6,129

4.7%
4.7
4.6
4.5
4.4

6,130- 6,551
6,552- 7,037
7,038- 7,600
7,601- 8,260
8,261- 9,047

9,048- 10,000
10,001- 11,176
11,177- 12,666
12,667- 14,615
14,616- 17,272

17,273- 21,111
21,112- 27,142
27,143- 38,000
38,001- 63,333
63,334- 103,103

103,104- 110,740
110,741- 119,600
119,601- 130,000
130,001- 142,380
142,381- 157,368

157,369- 175,882
175,883- 199,333
119,334- 230,000
230,001- 271,818
271,819- 332,222

332,223- 427,142
427,143- 598,000
598,001- 996,666
996,667- 2,990,000
2,990,001 and over

4.3
4.2
4.1
4.0
3.9

3.8
3.7
3.6
3.5
3.4

3.3
3.2
3.1
3.0
2.9

2.8
2.7
2.6
2.5
2.4

2.3
2.2
2.1
2.0
1.9

1.8
1.7
1.6
1.5
1.4



HANDBOOK FOR PLANS AND POOLS
1st Reprint

Effective February 1989

PART SEVEN
TABLE I--EXHIBIT E

Pa~--9

GRADUATED I SCALE

First
Next
Next
Over

$ 1,000 8.0%
2,000 5.0%

116,400 4.2%
119,400 2.5%

Applicable State

Louisiana

Exhibit E-IO

Standard
Premium Interval

0-1,016
1,017-1,052
1,053-1,090
1,091-1,132
1,133-1,176

1,177-1,224
1,225-1,276
1,277-1,333
1,334-1,395
1,396-1,463

1,464-1,538
1,539-1,621
1,622-1,714
1,715-1,818
1,819-1,g35

1,936-2,068
2,O69-2,222
2,223-2,400
2,401-2,608
2,609-2,857

2,858-3,085
3,086-3,272
3,273-3,483
3,484-3,724
3,725-4,000

Producer Fee
Percentage

8.0%
7.9
7.8
7.7
7.6

7.5
7.4
7.3
7.2
7.1

7.0
6.9
6.8
6.7
6.6

6.5
6.4
6.3
6.2
6.1

6.0
5.9
5.8
5.7
5.6

Standard
Premium Interval

4,001- 4,320
4,321- 4,695
4,696- 5,142
5,143- 5,684
5,685- 6,352

6,353- 7,200
7,201- 8,307
8,308- 9,818
9,819- 12,000

12,001- 15,428

15,429-- 21,600
21,601- 36,000
36,001- 108,000

108,001- 126,290
126,291- 134,438

134,439- 143,710
143,711- 154,355
154,356- 166,704
166,705- 181,200
181,201- 198,457

198,458- 219,347
219,348- 245,152
245,153- 277,840
277,841- 320,584
320,585-- 378,872

378,873- 463,066
463,067- 595,371
595,372- 833,520
833,521-1,389,200

1,389,201 -4,167,600
4,167,601 and over

Producer Fee
Percentage

5.5%
5.4
5.3
5.2
5.1

5.0
4.9
4.8
4.7
4.6

4.5
4.4
4.3
4.2
4.1

4.0
3.9
3.8
3.7
3.6

3.5
3.4
3.3
3.2
3.1

3.0
2.9
2.8
2.7
2.6
2.5

Please note: The percentages given take into account the current Louisiana rule against paying producer fee on the surcharged portion of the
premium, and therefore should be applied against the state stattdard premium as per the usuai procedure.



PART SEVEN
EXHIBIT E--TABLE J
Page 10

HANDBOOK FOR PLANS AND POOLS
4th Reprint

Effective October 1, 1984

Exh___~ibit E- ii

5% FLAT

A flat producer fee of 5% of the
total charged and collected pre-
mium is used in the states of:

Arizona
North Carolina

© lgM N,tlo~ll O:~xil O~ Compcllll,k~ In~n~:~.



HANDBOOK FOR PLANS AND POOLS
Original Printing

Effective January 1, 1982

PART SEVEN
TABLE K--EXHIBIT E

Page 11

Exhibit E-12

1% FLAT

A flat producer fee of 1% is applied to the total charged and
collected premium for the occupational disease coverage
under policies subject to the Federal Coal Mine Health and
Safety Act in the states of:

Alabama Missouri
Alaska Montana
Arizona New Mexico
Arkansas North Carolina

Colorado Oklahoma
Georgia Pennsylvania
Illinois South Dakota
Indiana Tennessee

iowa Utah
Kansas Virginia
Kentucky Washington
Maryland Wyoming

The producer fee tables applicable to the surface and auger
traumatic coverage and undet~round traumatic coverage
under policies subject to the Federal Coal Mine Health and
Safety Act in the above states are the same as the non-coal
tables. Refer to Part Seven, Exhibit E, Page 1 for the appropdo
ate Non-Coal table.

© 1~42 NalI~I C<~’ll o~ Co~>e~saUo~



PART SEVEN
EXHIBIT E--TABLE L
Page 12

HANDBOOK FOR PLANS AND POOLS
Original Printing

Effective May I. 1982

GRADUATED J SCALE

First $ 3,000
Next 12,000
Next 15,000
Over 30,000

5%
4%
3%
2%

Exhib_it E-13

Applicable State

Texas

Standard
Premium Interval

0- 3,000
3,001 - 3,157
3,158- 3,529
3,530- 4,000
4,001 - 4,615
4,616- 5,454
5,455- 6,666
6,667- 8,571
8,572- 12,000

12,001- 15,652
15,653- 17,142
17,143- 18,947
18,948- 21176
21,177- 24 000
24,001- 27, 692
27,693- 30, 588
30,589- 31,836
31,837- 33,191
33,192- 34,666
34,667- 36,279
36,280- 38,048

Producer Fee
Percentage

5.0
5.0
4.9
4.8
4.7
4.6
4.5
4.4
4.3
4.2
4.1
4.0
3.9
3.8
3.7
3.6
3.5
3.4
3.3
3.2
3.1

Standard Producer Fee
Premium Interval Percentage

38,049-
40,001-
42,163-
44,572-
47,273-
50,323-
53,794-
57,778-
62,401-
67,827-
74,286-
82,106-
91,765-

104,001-
120,001-
141,819-
173,334-
222,858-
312,001-

40,000
42,162
44,571
47,272
50,322
53,793
57,777
62 400
67 826
74 285
82 105
91 764

104000
120 000
141,818
173,333
222,857
312,000
520,000

520,001-1,560,000
1,560,001 and over

3.0
2.9
2.8
2.7
2.6
2.5
2.4
2.3
2.2
2.1
2.0
1.9
1.8
1.7
1.6
1.5
1.4
1.3
1.2
1.1



HANDBOOK FOR
Original Printing

PLANS AND POOLS

Effective October 1, 1983

PART SEVEN
EXHIBIT E--TABLE M

Page

GRADUATED K SCALE

First $ 5,000 5%
Next 95,000 4%
Next 400,000 3%
Over 500,000 2%

Applicable State

Michigan

Exhibit E-14

Standard
Premium Interval

0- 5,000
5,001 - 5,263
5,264- 5,882
5,883- 6,666
6,667- 7,692
7,693- 9,090
9,091 - 11,111

11,112- 14,285
14,286- 20,000
20,001 - 33,333
33,334- 100,000

100,001 - 110,526
110,527- 123,529
123,530- 140,000
140,001 - 161,538
161,539- 190,909
190,910- 233,333
233,334- 300,000
300,001 - 420,000
420,001 - 526,086
526,087- 576,190
576,191 - 636,842
636,843- 711,764
711,765- 806,666
806,667- 930,769
930,770- 1,100,000

1,100,001- 1,344,444
1,344,445- 1,728,571
1,728,572- 2,420,000
2,420,001- 4,033,333
4,033,334-12,100,000

12,100,001 and Over

Producer Fee
Percentage

5.0%
5.0
4.9
4.8
4.7
4.6
4.5
4.4
4.3
4.2
4.1
4.0
3.9
3.8
3.7
3.6
3.5
3.4
3.3
3.2
3.1
3.0
2.9
2.8
2.7
2.6

¯ 2.5
2.4
2.3
2.2
2.1
2.0

This schedule is applicable on policies written effective January-I, 1983 and subsequent in Rating Plans A.
B, and C.

~) !g82 Nallonall Coen~:ll on Co~nl),~n=allon Inau*’anc,~
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TECHNICAL APPENDIX F

Net Production Allowance in the Rating Plan - Calendar Year 1989
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E)~PENSES:
TECHNICAL APPENDIX F

NCCI manual rates incorporate a 15% loading for production expenses for the first
$5,000 of standard premium and the percentage loading decreases, as the premium
size increases. The following table displays the production allowances for various
premium sizes for companies electing the stock premium discount table.

First $5,000

Next 95,000

Next 400,000

Next 500,000

15.00%
7.50

6.00

6.00

These provisions, along with the production expense component of the expense
constant of $47.35 provide for the production allowance in the rating plan.

Based on the distribution of policies by size (from data call #7) and the above table,
we can derive the average variable production expense allowance which is provided
for in the rating plan. Exhibit F-1 displays the premium discount associated with
production expenses based on data call #7 for five time periods along with NCCI
projected discount to January 1, 1992. Using a similar method to NCCI, we
computed an average discount of 6.65% as of July 1, 1989. July 1, 1989 is the mid-
point for calendar year 1989. Thus the variable expense element in the rating plan
for stock companies is 15.00% minus 6.65% or 8.35% for calendar year 1989.

In order to estimate the variable percentage collected by stock companies through
the rating plan in calendar year 1989 two additional adjustments are necessary:

to reflect the premium written by stock companies utilizing the non-
stock table; and

to reflect the lower filed commission allowances in manual rates for
residual market business in some states.

NCCI Examination - Volume IV o Section liB - Part 2 November 27, 1991 Page F-1

MILLIMAN & ROBERTSON, INC.



EXPENSES:
TECHNICAL APPENDIX F

A stock company is not restricted to utilizing the stock table. Based on a special
data call by NCCI, 74.8% of the stock companies utilize the stock table and 25.2%
of the stock companies utilize the non-stock table. The stock companies utilizing
the non-stock table will collect more for production expenses than stock companies
utilizing the stock table. For the states in which NC:CI manages the residual market
pool, the residual market premium represents 22.0% of the calendar year 1989 total
market premium and the average production allowance for the first $5,000 of
standard premium is 14.25% (Exhibit F-2). Exhibit F-3 displays the filed production
expense allowance for residual market business in states where NCCI submits a
separate filing for residual market business. As discussed in Technical Appendix E,
in general the producer fees for residual market business are lower than the
voluntary commission and brokerage expenses incurred by companies.

Based on the above information, we can estimate the average variable production
allowance (excluding expense constant revenue) for the total market based on the
Actuarial Committee’s recommended expense program for policies effective in 1989
and the residual market information above. The following table displays the
calculation.

Page F-2 November 27, 1991 NCCI Examination - Volume IV - Section liB - Part 2

MILLIMAN & ROBERTSON, INC.



EXPENSES:
TECHNICAL APPENDIX F

:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: ::::::::::: :.: ,,,. ::::. ::: : .:: :

Voluntary

Stock Using Stock Table

Stock Using Non-Stock Table

Sub Total

Residual Market

Total

58.3%
19.7

78

22

lOO

8.35%

11.65

9.18

8.72

9.08

Based on the above analysis, the average collected production expense allowance of
9.08% exceeds the incurred production expense allowance of 6.03% by 3.05 points
of standard premium. The incurred production expense allowance is directly from
the lEE (less expense constant revenue associated with production expenses).
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TECHNICAL APPENDIX F

EXHIBITS

Exhibit #

Exhibit F-1

Exhibit F-2

Exhibit F-3

Exhibits

Calculation of Average Discount for Production Expenses
Underlying Premium Discount Plan

Production Expense Ratios by State

States where NCCI Submits a Separate Filing for Assigned Risk
Business
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Exhibit F-I

I<790 ANNUAL EXPENSE

Catcutation of Average Discount for Production Expenses
Undertying Premium Discount Ptan

FOR STOCK COMPANIES

Projected

Midpoint
of Data

01-Nov-83
01-Nov-84
01-Nov-85
01-Nov-B6
01-Nov-87

01-4an-9Z

0.0588
0.0605
0.0618
0.062~
0.06~5

0.0698

Regression Output:

Constant

Std Err of Y Est

R Squared

No. of Observations
Degrees of Freedoc.

X Coefficient(s)
Std Err of Coef.

0.000003661
0.000000335

-0.052581498
0.0003872921
o. 9751937389

5
3

ASSUHPTIONS:

(1) Average poticy effective date for poticies written in 1991 is 1/1/92.

(2) Data source for discounts is Premium by Size of Poticy cart.
Carriers have optionat reporting periods: 111/87 ¯ 1Z/31/87

or 7/1/87 - 6/30/88

A survey of the top 10 carriers reporting this cart (representing 58% of premium)
reveated that 64.9~ of premium was based on a 7/1/87 - 6/30/88 reporting period.
A weighted average of the above midpoints (7/1/87 and 1/1188, respectivety) yietded
an average midpoint of approximatety 11/1/87. The distribution was asstzned to be the
same for prior years.
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Exhibit F-3

STATES WHERE NCCI SUB/vI~TS A SEPARATE FILING
FOR ASSIGNED RISK BUSINESS

State

Alabama

Arkansas

Connecticut

Dist. of Col.

Georgia

Hawaii

Illinois

Indiana

Louisiana

Michigan

New Hampshire

New Mexico

Oregon

Rhode Island

South Carolina

Virginia

Vermont

Assigned Risk

Latest Effective

01 -Apr-91

01 -Mar-91

01 -Jan-91

01 -Apr-91

01 -Mar-91

01 -Oct-89

01 -Apt-91

01 -Jan-91

01 -May-91

01 -May-91

01 -Jul-91

01 -Jan-91

01 -Jan-91

22-Jun-89

Date Production Expense

15%

15%

15%

15%

15%

15%

12%

15%

lO%

15%

15%

10%

15%

15%

01-July-91 11%

01 - Nov-90 15%

01 -J ul-90 15%



EXPENSES

TECHNICAL APPENDIX G

Insurance Expense Exhibit Operating Ratios
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Exhibit #

Exhibit G-1 & G-2

Exhibit G-3 & G-4

EXPENSES

TECHNICAL APPENDIX G

EXHIBITS

Exhibits

Expense Indications for Stock Companies (1971 - 1989)

Expense Indications for Mutual Companies (1971 - 1989)

NCCl Examination - Volume IV - Section liB - Part 2 November 27, 1991

MILLIMAN & ROBERTSON, INC.

Page 121



NA

ON

v v v v v





~v



v v v v v



 



NAIC
Examination of NCCI

Section II: Ratemaking Procedures
Evaluation of NCCI Ratemaking Methodologies

Volumes V through VI

Book 3



RATEMAKING PROCEDURES
EVALUATION OF RATEMAKING METHODOLOGIES

NCCI EXAMINATION
VOLUME V - SECTION liB - PART 3

TREND

November 22, 1991

Consulting Team

James R. Berquist, FCAS
E. Frederick Fossa, FCAS

Project Manager
Section II Manager

Patrick J. Grannan, FCAS

Spencer M. Gluck, FCAS

Susan E. Witcraft, FCAS

Allan M. Kaufman, FCAS Peer Reviewer

MILLIMAN & ROBERTSON, INC.



MILLIMAN & ROBERTSON, INC.



TREND

INTRODUCTION

TABLE OF CONTENTS
PAGE

1

II. SUMMARY AND CONCLUSIONS ................. 3

Ao

B.
C.
D.

Fo

Evaluation of NCCI Procedure (Section 3a) ....... 3
Changes to NCCI Procedure (Section 3b) ........ 5
Economic and Benefit Changes (Section 3c) ....... 8
Adjustments for Automatic Benefit Changes
(Section 3d) ............................ 10
Distortions in Premium On Level Factors
(Section 3e) ............................ 11
Distortions in Benefit On Level Factors
(Section 3f) ............................. 11

III. CURRENT NCCI APPROACH .................... 13

Ao

B.
C.
D.
E.
F.
G.
H.
I.

Overview .............................. 13
Trend Period ............................ 13
Data Underlying Calculation ................. 13
Statistical Approach ....................... 15
Trend Factor Based on State Data ............. 18
Credibility .............................. 19
Annual Expected Trend .................... 20
Credibility-Weighted Trend Factors ............. 21
Overall Trend Factor ...................... 22

NCCl Examination - Volume V - Section liB o Part 3 November 22, 1991 Page i

MILLIMAN & ROBERTSON, INC.



TREND

IV.

Jo Inclusion of Trend in Rate Level Calculation ...... 23
Special Situations ......................... 24

PREVIOUS APPROACHES USED BY NCCI IN 1980s .... 29

Vo

Overview .............................. 29
Data Underlying Analysis ................... 29
Credibility .............................. 29
Annual Expected Trend .................... 30

EVALUATION OF NCCI APPROACH AND
RECOMMENDATIONS FOR CHANGE

(SECTIONS 3a and 3b) ........................ 33

VI.

Ao

B.
C.
D.
E.
F.

Trend Period ............................ 33
Data Underlying Calculation ................. 35
Statistical Approach ....................... 47
Credibility and the Credibility Complement ....... 56
Effective versus Ineffective Fee Schedules ........ 71
Application of Indicated Trend to Data .......... 72

ECONOMIC AND BENEFIT CHANGES (SECTION 3c) . . . 75

Ao Economic Changes ........................ 75
Introduction of Medical Fee Schedules .......... 77
Other Significant Benefit Changes ............. 80

Page ii November 22, 1991 NCCl Examination - Volume V - Section liB - Part 3

MILLIMAN & ROBERTSON, INC.



TREND

VII. ADJUSTMENTS FOR AUTOMATIC BENEFIT CHANGES
(SECTION 3d) ............................... 83

Ao

B.
C.
D.
E.

Current Approach ........................ 83
Alternate Approach ....................... 83
Possible Implementation Procedure ............ 86
Considerations ........................... 87
Recommendations ........................ 92

VIII. PREMIUM ON LEVEL FACTORS (SECTION 3e) ........ 93

AJ

B.
C.
D.
E.
F.
G.

NCCI Approach ............ .. ............. 93
Alternate Approach ....................... 94
Potential Distortion in the NCCI Approach ....... 94
Testing ................................ 95
Implications for Overall Ratemaking ............ 96
Considerations ........................... 98
Recommendations ........................ 98

IX. BENEFIT ON LEVEL FACTORS (SECTION 3f) ......... 101

B.
C.
D.
E.
F.

NCCI Approach .......................... 101
Alternate Approach ....................... 102
Potential Distortion in the NCCI Approach ....... 103
Illustrative Examples ....................... 104
Considerations ........................... 105
Recommendations ........................ 106

NCCI Examination - Volume V - Section liB - Part 3 November 22, 1991 Page iii

MILLIMAN & ROBERTSON, INC.



TREND

APPENDIX A - ALTERNATE TREND TECHNIQUES

I. INTRODUCTION ............................ A-1

II. EVALUATION CRITERIA ........................ A-2

Qualitative ............................. A-2
Quantitative ............................ A-3

II!. STATISTICAL TECHNIQUES ..................... A-7

B.
C.
D.
E.
F.
G.

Least Squares Regression .................... A-7
Weighted Least Squares Regression ............ A-8
Non-Parametric Curve Fitting ................. A-9
Minimum Absolute Deviation Trend Line ........A-10
Least Trimmed Squares Line Fitting ............. A-11
Exponential Smoothing Methods .............. A-12
Econometrics ........................... A-15

APPENDIX B - EMPIRICAL BAYESIAN CREDIBILITY

THE B!~/HLMANN-STRAUB MODEL APPLIED
TO TREND ................................. B-1

Ao Formulation for Loss Ratios by Class ............ B-1
Reformulation for Trend Rates by State .......... B-4
Base for Measuring State Credibility ............ B-6

Page iv November 22, 1991 NCCI Examination - Volume V - Section liB - Part 3

MILLIMAN & ROBERTSON, INC.



TREND

DQ Correction for Bias ........................ B-8
The Credibility Complement ................. B-9

II. USING HISTORICAL PREDICTION ERRORS .......... B-11

B.
C.
D.

Measuring Prediction Errors .................. B-11
Mean Square Prediction Errors ................ B-13
Credibility Formulas ....................... B-13
Bias in Credibility Estimates .................. B-15

APPENDIX C - DESIGN OF TEST FOR PREMIUM ON LEVEL FACTORS

II.

NOTATION ................................ C-1

EXPOSURE/RATE DATA ........................ C-1

III. FORMULA FOR PREMIUMS AT PRESENT RATES (PPR) . . C-1

IV. CALCULATION OF OVERALL EFFECTS OF RATE

CHANGES ................................. C-2

V. CALCULATION OF ON LEVEL PREMIUMS ........... C-2

NCCI Examination - Volume V - Section liB - Part 3 November 22, 1991 Page v

MILLIMAN & ROBERTSON, INC.



TREND

I.    INTRODUCTION

This component of Milliman & Robertson’s examination of the ratemaking
procedures used by National Council on Compensation Insurance (NCCl) focuses on
trend. This analysis was prepared in response to a request from the National
Association of Insurance Commissioners (NAIC). The questions asked by the NAIC
are included in italics at the beginning of each section.

In ratemaking, historical experience is used to project the loss ratios expected for the
period during which rates will be in effect (the rate effective period). Due to the
time necessary to compile the historical experience, prepare rate filings, and, where
necessary, gain regulatory approval, two to three years can elapse between the
historical experience period and the rate effective period. During that time, many
factors can influence loss ratios, including:

¯ differences between medical and wage inflation,

changes in the utilization of medical services,

¯ changes in claim frequency, and

¯ shifts in frequency between types of injuries.

The purpose of trend is to measure these changes and to include a provision in the
rate level for anticipated changes between the experience period and the rate
effective period.
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|1. SUMMARY AND CONCLUSIONS

Most of our analysis focused on a review of the experience in eight sample states:
Connecticut, Florida, Illinois, Louisiana, Michigan, North Carolina, Oregon and
Wisconsin. The experience for Oregon was provided separately for private
companies and the state fund. While we have drawn inferences from the
experience in these states, conclusions regarding appropriate methods should be
validated through an analysis of the experience in all states. The evaluation of the
linear and exponential models included one test based on all NCCI states excluding
Georgia. It should also be noted that variations in some aspects of the trend
procedure may be appropriate for a particular state to reflect the specific
circumstances in that state.

A. Evaluation of NCCl Procedure (Section 3a)

"Are there any expected biases or errors present in the NCCI’s general
trending procedures? If so, discuss their impact."

We have evaluated each aspect of the NCCI trend procedure. Based on our review
of trend indications in the sample states, there appear to be several aspects that may
produce inaccuracies in the rate level indication. These are:

the use of the midpoints of the experience and rate
effective periods as approximations for their respective
average accident dates,

the use of credibilities that do not consider the
appropriateness of the credibility complement, and

the split between effective and ineffective medical fee
schedules based on observed trend indications.

Two other potential biases related to the benefit on level factor derivation were
identified by the NAIC. These are discussed in detail in Sections VII and IX of this
report.

NCCI Examination - Volume V - Section liB - Part 3 November 22, 1991 Page 3

MILLIMAN & ROBERTSON, INC.



TREND

1. Midpoint versus Average Accident Date (Page 34)

In most states, the midpoints of the rate effective period and the experience period
used for ratemaking are reasonable approximations of the average accident date in
each period. In some states, however, presence of a state fund with a highly
skewed distribution of premium writings by month can cause errors in the loss ratio
projected for the rate effective period of up to 2%, using a 7% annual trend rate.
These errors can lead to either over- or understatement of the projected loss ratios.
We recommend that adjustments be made to the lengths of the trend periods to
reflect distributions of premium writings by month.

2. Introduction of Exponential Curve (Page 54)

Based on the results of tests of projection accuracy, we conclude that for medical
losses the exponential model was more accurate than the linear model for the
relatively recent economic environment (using Policy Years 1981 through 1986 to
project Policy Years 1987 and 1988). For indemnity losses, the corresponding results
were inconclusive, but tended to favor the exponential model. Our limited tests
using different time periods, reflecting a range of economic conditions, were
inconclusive for both medical and indemnity losses. We believe that it is important
that, before a model is adopted for long-term use, it be shown to perform better
under a range of conditions, not only those that have existed recently. We therefore
recommend that NCCI perform tests similar to those contained herein periodically
(every two years), which will reflect the then most recent economic environment.
We also recommend that NCCl perform tests of projection accuracy over a longer
time frame (i.e., five policy years of data predicting two and three years ahead, but
differing five-year periods).

3. Appropriateness of the Credibility Complement (Page 56)

In the classical credibility technique employed by NCCl, a weighted average
between state trend indications and a credibility complement (based on experience
from state groups) is used to determine trend. The weights (i.e. credibilities) are
calculated based on the goodness-of-fit of state indications without considering the
accuracy of the credibility complement. The resulting weights may be far from
optimal.
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We used "empirical Bayesian credibility" methods to test the appropriateness of the
credibility complements used by NCCI. These tests indicated that the NCCI
procedure has overstated the weight that should be applied to the credibility
complement (i.e., understated the state credibility). We also performed tests of
prediction errors related to the credibility complement, with inconclusive results.
These tests are discussed further on Page 7.

4. Effective versus Ineffective Medical Fee Schedules (Page 71)

NCCI splits states with medical fee schedules between those that are deemed
effective and those that are deemed ineffective based on the trend rates indicated
after the fee schedule has been implemented. Trend indications from those states
with ineffective fee schedules are combined with those from states with no fee
schedule in determining the credibility complements.

It is more appropriate to identify the characteristics of fee schedules that are likely to
affect trends and to validate these based on the actual’data. If such characteristics
cannot be identified, we recommend that all states with fee schedules be grouped
together for purposes of determining the credibility complement.

B. Changes to NCCl Procedure (Section 3b)

"Would more accurate trending be likely with a different model or with
revisions to the current model?"

1. Evaluation Criteria (Page 48)

In evaluating NCCI’s procedure, we primarily reviewed the effect of each aspect of
the procedure on projection accuracy. This differs from NCCI analyses in that they
base their evaluations on the resulting goodness-of-fit. That is, to the extent that a
trend line produces a better fit to the data in the experience period used for trend,
it is considered superior by NCCl. It is our opinion that it is more appropriate to
measure the effect on projection accuracy, rather than historical goodness-of-fit,
because the purpose of trend is to project losses two to three years after the
experience period used for trend, not to measure the ability of the trend line to fit
the historical experience. If a method fits the historical experience well, it will often
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be a good predictor. There are many situations, however, in which a good fit does
not imply high projection accuracy.

2. Data Underlying Calculation (Page 39)

In many lines of casualty insurance, trends are estimated for claim frequency and
severity (average claim size), separately, as compared to the analysis of loss ratios
performed by NCCI. We have identified advantages and disadvantages of the
separate projection of frequency and severity. At present, insufficient historical
audited claim counts are available from Financial Calls to make projections of
ultimate claim counts and, hence, claim frequencies and severities. We recommend
that, when sufficient claim count data are available, NCCI perform tests of the
projection accuracy of frequency and severity trends and re-evaluate the choice of
data underlying the trend calculations.

3. Statistical Approach (Page 46)

NCCI currently uses a statistical method known as least squares regression to
estimate trend. Our tests indicate that projection accuracy may be improved
through the use of double exponential smoothing or its equivalent, least squares
regression with exponential weights.1 These techniques rely on weighted averages
of the underlying data to estimate trend with more weight given to recent data. As
a result, these approaches react more quickly to changes in trend rates.

Our analysis indicates that most methods of projecting trend are reasonably accurate
in situations in which the trend rate is relatively stable over time. There are many
factors that can change the rate of trend or the level of the losses. Methods that
respond quickly to such changes without overreacting to outliers (points far from the
trend line) will tend to be better predictors of future loss experience.

Another technique that we found promising for longer term study, particularly for
medical, is econometric modeling. While the projection accuracy of the simple
models tested was not quite as good as that of exponential smoothing, we believe
that, with further study, more complex models can be derived that will improve

D. A. D’Esopo, "A Note on Forecasting by the Exponential Smoothing
Operator," Operations Research, Vol. 9, (1961), pp. 686-687.
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projection accuracy. One of the key advantages of econometric models is their
ability to identify and respond to changes in the level of losses and/or the trend rate.

Our conclusion with regard to the number of years used to estimate the trend rate is
that the current NCCI practice of using five years is generally reasonable for the
linear model. If, however, the exponential model is used, we recommend that
NCCI consider extending the experience period to seven or eight years. We also
recommend that NCCl periodically (every three to five years) review the projection
accuracy of trends based on experience periods of different lengths. It should be
noted that the choice of experience period length has less effect if a weighted least
squares approach (with exponential weights) is used.

4. Credibility and the Credibility Complement (Page 56)

NCCI’s procedure for determining the credibility of an indicated trend rate in each
state is based on "classical" credibility theory. In classical credibility, the credibility
of an indication is based on its statistical significance. A flaw in this approach is that
it does not take into account the ability of the credibility complement (the
alternative estimate to which 100% minus the credibility is applied) to estimate the
trend rate for a particular state. That is, regardless of the appropriateness of the
credibility complement, classical credibility will give the same credibility to a
particular indication.

We concluded that a Bayesian credibility approach is theoretically preferable to the
classical approach. The important distinction is that, in a Bayesian approach,
credibility is assigned based on the relative predictive value of the state indication
and the credibility complement. We recommend that NCCl move toward the
adoption of a Bayesian credibility approach unless subsequent investigation reveals
an unanticipated problem.

We used two approaches to measuring the relative predictive value of the state
indication and the credibility complement. First, we tested several empirical
Bayesian credibility techniques analogous to those documented in the actuarial
literature. These tests indicated that the predictive value of the credibility
complements was relatively poor and, therefore, that the state credibilities assigned
by NCCI’s formula are too low. Second, we performed direct tests of prediction
errors based on the state trend indications as compared to those based on the
credibility complements. The tests of prediction errors, limited to an eight-state
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sample, did not support the above indication regarding the poor predictive ability of
the credibility complements. However, the tests of prediction errors were far from
conclusive due to the limited sample size. In Section V and Appendix B, we
describe an approach whereby Bayesian credibilities could be calculated based on a
comparison of actual historical prediction errors between state indications and the
credibility complements (given adequate data availability).

We recommend that the Bayesian approach based on prediction errors be pursued,
as well as additional testing and consideration of other empirical Bayesian credibility
techniques, such as those tested in our analysis.

NCCI assigns credibility based on the quality of the line fit in each state. This
approach leads to credibilities which are more unstable than more common volume-
based credibility measures. We found no evidence supporting the quality of fit
approach over more stable measures. We tested two approaches to volume-based
credibility and found the approach described herein as "volume plus a constant" to
be preferable.

We recommend that credibility be based on a measure of volume, preferably using
the "volume plus a constant" approach. This change could be implemented as part
of a Bayesian credibility procedure or as part of a classical credibility framework if,
after investigation, NCCI does not implement a Bayesian credibility procedure.

C. Economic and Benefit Changes (Section 3c)

"Are adequate adjustments made to projections by the NCCI’s trend
model when significant legal or economic changes occur on a state or
national level?"

As noted above, many factors can influence the level of losses and the trend rate.
High on the list of such factors are economic changes, such as recessions or shifts in
the key industries in a region, and benefit changes, such as the introduction of
medical fee schedules and changes in compensation formulas. Our analyses
included a review of the procedures used by NCCl to evaluate the impact of such
changes on the trend procedure.
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1. Economic Changes (Page 75)

It is our understanding that NCCI has not made adjustments to the trend procedure
to address economic changes in specific states or regions. This is not unusual in
actuarial analyses. Not only is the impact of economic changes on trend difficult to
measure, but the timing and magnitude of the changes themselves are not subject to
precise measurement or prediction. Until further research by actuaries and
econometricians improves the prediction of economic changes and their impact on
trend, it is unlikely that accurate prospective adjustments can be made. The most
promising approach for performing such research is through econometric analysis.
We recommend that NCCI perform extensive analysis of econometric models. Such
models can be valuable not only in states with significant economic changes, but
have the potential to improve projection accuracy in more stable situations as well.

Economic changes that occurred during the experience period used to derive the
trend rate should be carefully evaluated. For example, a trend rate based on a
period of economic recession would not necessarily be appropriate for a period of
recovery. Review of long-term trends and econometric analysis can provide
guidance regarding adjustments to the trend rate for the impact of such changes
during the experience period.

2. Benefit Changes (Page 80)

The impacts of benefit changes on trend are reflected primarily though the
adjustment of losses to the current benefit level. For each benefit change, a law
amendment factor is calculated to estimate the impact of the benefit change on
losses at the time that the change is implemented. These factors are combined to
derive factors to adjust losses from the experience period to the current benefit level
before the trend estimates are derived.

NCCI has developed a procedure to evaluate the impact of a medical fee schedule
on trend, the bent-line procedure. This procedure could be improved through
certain refinements. In particular, an assumption implicit in the procedure is that all
newly introduced medical fee schedules will be effective (as currently defined by
NCCl) in reducing losses and trends. Historically, only about two-thirds of such fee
schedules implemented more than five to seven years ago have been effective (as
defined by NCCl) in reducing medical trends. Therefore, the NCCl procedure will
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tend, on average, to understate trend in states in which a medical fee schedule has
been recently introduced.

In recent years, a few judgmental adjustments have been made by NCCl to the
indicated trend rates in states with significant benefit changes. In general, such
adjustments are appropriate. We recommend further analysis of historical
experience to evaluate which benefit changes have tended to have a predictable
impact on trend. Such analyses may prove valuable in estimating the impact of
similar changes on the trend indications in other states.

D. Adjustments for Automatic Benefit Changes (Section 3d)

"Contrast the current model, which puts all losses to a current benefit
level, to a model which puts all past losses to the same "relative" value
of prospective benefits."

As noted ab6ve, losses are adjusted to reflect the current benefit level through the
use of law amendment factors. These factors are calculated for all benefit changes,
including increases in benefits due to automatic increases in minimum and
maximum indemnity benefits. The NAIC, in its request for proposal, outlined an
alternative approach in which losses are adjusted to the same relative benefit level.
As such, the impact of automatic benefit changes would be estimated through the
trend rate itself, rather than through specific adjustment factors.

Our conclusion is that the alternative approach is likely to increase projection
accuracy to a small degree by removing potential distortions in the loss ratios used in
the trend calculation. Also, the alternative approach is strongly preferable for
purposes of econometric analysis. We recommend that the alternative approach be
adopted at least with regard to benefit changes that occur automatically as a
function of the state average weekly wage or a similar index. However, it should be
recognized that the impact of this change will be small in most situations and could
be in either direction for a particular filing, although increases in indicated rate
changes appear likely to be more common than decreases. In addition, work will
be required to change the NCCl systems and to educate those involved in the rate
filing and review process regarding the change. We do not consider this to be a
high priority recommendation to implement (Page 92).
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A method for implementing this alternative approach for other types of benefit
changes is provided later in this report. This approach also will eliminate the
distortion evaluated in Section 3f. We recommend that NCCI evaluate the
practicality of implementing this method for all benefit changes.

E. Distortions in Premium On Level Factors (Section 3e)

"Estimate the likely magnitude of distortions due to changes in the mix of
business by class and discuss whether an improved procedure would be
warran ted."

Changes in the mix of business by classification can cause distortions in premium on
level factors. In the limited sample of states that we studied, we found some degree
of misestimation of on level premiums. While the trend rates were not significantly
distorted, it is possible that they would be in other cases. It would be necessary to
use Statistical Plan data to completely avoid the distortion. We recommend that
Financial Call data continue to be used for trend calculation, but that Statistical Plan
data be used to test for this distortion on a regular basis (Page 98).

For the purposes of calculating premium on level factors for the overall ratemaking
procedure, we recommend that the effects of applicable rate changes be re-
estimated using the exposure distribution from the year of Statistical Plan data that is
closest (or equal) to the experience year.

F. Distortions in Benefit On Level Factors (Section 3f)

"The NCCI brings past losses to a current benefit level by multiplying the
various law change factors estimated at about the time the law changes
went into effect. Is this an accurate method?"

The NCCI’s multiplicative combination of separate estimates of the effects of a series
of benefit changes at different times causes a distortion in benefit on level factors.
Our analysis indicates that this distortion is likely to cause a downward bias in trend
indications. The extent of that bias might be quite small; however, we did not
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estimate the amount of bias in our analysis. We recommend that additional study
be performed to estimate the magnitude of the bias (Page 106).
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III. CURRENT NCCI APPROACH

A. Overview

NCCI’s approach for estimating trend is a least squares line fit. This technique is
also known as linear regression. (The NCCI’s Actuarial Committee has recently
approved the use of an exponential curve fit as the primary model. A straight line
will be used in states in which it is clearly statistically superior.) Indications based
on both individual state experience and "countrywide" data (that of groups of states,
actually) are derived. These indications are weighted based on the credibility of the
trend indication from the state being reviewed.

B. Trend Period

The experience underlying the rate level projections is comprised of the most recent
policy year and the most recent calendar-accident year. Generally, 12 to 18 months
elapse between the midpoint of the experience period and the date that the rate
filing is prepared. Additionally, 15 to 21 months elapse between the time when the
calculations are made and the midpoint of the period during which policies written
at the projected rate levels will be in effect, known as the Midpoint of the Rate
Effective Period. Thus, the experience is commonly trended for 27 to 39 months.

C. Data Underlying Calculation

NCCI uses five policy years of data to determine the trend rate. Trends are
calculated using loss ratios adjusted to current rate and benefit levels for indemnity
and medical, separately. Premiums and losses adjusted to the current rate and
benefit levels are referred to as being "on level." Excerpts from an Arkansas rate
filing will be used to illustrate these calculations and are included as our Exhibit 1.
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(I) (2) (7)

AI~J<J~ S AS
National
Counol on ........
~,ompen ~ation Ap£F, ND I X A-V
Insure ............

C~TION OF POLICY ~ TR~;D FACTOR (CO~D.)
................................................

SE~ION D    - DATA FOR I~D~I~" ~ND FA~OR
...........................................

(3) (4)        (5) (6)
Premi~ Ind. ~sses Ind.

On ~vel On ~vel

Exhibit I
Page 9

(8)
Ind.

Loss Ratio
On Line

((9)x(2))÷(i0)
Policy Time (See App. (See App. Ratio

Year Index A-V Sect.A) A-V Sect.B) (4)/(3) (2)x(2) (2)x(5)

1983 I 164,653,357 58,640,831 .356 I .356 .337
1984 2 190,809,165 63,081,716 .331 4 .662 .340
1985 3. 216,016,819 71,754,661 .332 9 .996 .343
1986 4 225,856.73& 72,225,546 .320 16 1.280 .346
1987 5 230,512,885 86,811,243 .377 25 1.885 .349
Total 15 xxx xxx 1.716 55 5.179 xxx

’SECTION E - DATA FOR MEDICAL TREND FACTOR

(1) (2) (B) (4) (5) (6) (7) (8)
Premium Med.Losses Med. Med.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect. A) A-V Sect.C)    (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1983 1 164,653,357 49,5&7,112 .301 1 .301 .277
1984 2 190,809,165 52,090,488 .273 4 .546 .283
1985 3 216,016,819 57,770,516 .267 9 .801 .289
1986 4 225,856,734 62,618,487 .277 16 1.108 -.295
1987 5 230,512.885 75,700,785 .328 25 1.640 .301
Total 15 xxx xxx 1.446 55 &.396 xxx

SECTIONS D AND E. CONTD.    - CALCULATION OF INDE~ITY AND MEDICAL TREND FACTORS

INDEMNITY MEDICAL
(See Section O)    (See Section E)

(9) Annual Increment in Loss Ratio: (n Sum(7)
- Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sua(2)) .003

(10) Loss Ratio at Base: (S~(5)-(9)Su~(2)) / n .334
(!i) Midpoint of Experience in Filing is 0~-01-88.

Time Index for 04-O1-~8 is: ¯ 5.250
(12) Midpoint of Period during which Proposed

Rates Effective is 06-01-91.
Time Index for 06-01-9l is:                               8.417

(13) Trend Factor prior ro C[edibilicy:
((I0) + (9)x(12)) / ((I0) + (9)x(ll)) I..026

(l&) E - Sum of Squares of ((5)-(8)) .002023
(15) Credibilicy~(Limited ~o IO0X):

{.OOIl / { (14) / I(~)+(9)X3.001.-2 } }~*.5 252
(16) Annual Expected Tre,~d .050
(17) Credibility Ueighted Treud Factor:

(i.000-(15)) x ( 1.0¢0 + (16)x((12)-(~i!) ~
+ ((133x(1~))                                       ].]2~

.006

.271

250

8.417

1.063
.002213

20Z
.070

1.191
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I. Earned Premium Adjustments

Standard earned premiums are developed to fifth report and adjusted to reflect the
current rate level. As shown in Section A of Appendix A-V (our Exhibit 1, Page 8),
standard earned premiums [Column (1)] are multiplied by development factors
[Column (2)] and on level factors [Column (3)] to derive the Adjusted Standard
Earned Premiums in Column (4).

To the extent that the derivation of the rate level adjustment factors is accurate,
Adjusted Standard Earned Premiums are proportional to unlimited payroll adjusted
to reflect the relative exposure to loss by class. It is therefore essentially a measure
of exposure and should not be affected by changes in the adequacy of rate levels.

2. Adjustments to Losses

Losses are developed to ultimate using the same type of data (e.g., paid, incurred
including IBNR, or incurred excluding IBNR) as are used to project the policy year
losses in the experience period to ultimate. Losses are then adjusted for the effect
of any benefit level changes. These calculations are shown in Sections B and C of
Appendix A-V of the Arkansas filing (our Exhibit 1, Page 8) for indemnity and
medical losses, respectively.

3. Loss Ratios

The loss ratios used in the trend calculation are ratios of developed, on-benefit-level
losses to developed, on level earned premiums, as shown for indemnity and medical
in Columns (3) through (5) of Sections D and E (see Page 14), respectively. These
loss ratios can be thought of as pure premiums derived using Adjusted Standard
Earned Premiums as an exposure base.

D. Statistical Approach

Linear regression is then applied to the adjusted loss ratios for the most recent five
policy years. In linear regression, a line is estimated so that the sum of the squares
of the differences between the fitted line and the actual data is minimized.
Figure I, on the next page, illustrates this concept. The line shown is the one that
minimizes the squares of the distances between the actual points, represented by
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Figure I

Linear Regression
LOSS Ratio

43~ ~ ~           ~     ~
1884 1985 1988 1887 1988 1988 1990

Policy Year

Actual -+- Fitted

the triangles, and the fitted line. These distances are denoted by the letter "d" in the
figure.

The two parameters of the fitted line are often referred to as the location parameter
and the slope parameter. In the context of least squares regression, the location
parameter is more commonly referred to as the intercept. It is the slope parameter
that is of greater interest as it measures the annual change in loss ratios. The
formula for the line is:

Loss ratio = ~ + [J (time index) + e,

where the time indices correspond to policy years and e is an error term. For the
five-year experience period, the time indices are 1 through 5, as shown in
Column (2) of Sections D and E. For projection purposes, estimates of a and/3,
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referred to herein as ~ and g, are derived. The projected value of e is set equal to
0 which is its expected value if the linear model is appropriate.

In the linear regression model, the loss ratio for each policy year is assumed to be a
single observation from a range of possible results. Several key assumptions underlie
the linear regression method:

(1) The expected value of the error for each policy year is zero;

(2) The probability distributions of the error terms for each
of the policy years have the same variance, independent
of the policy year; and

(3) The errors observed for different policy years are
statistically independent.

Furthermore, it is frequently assumed that the error terms are distributed with a
Normal distribution. This assumption is used in making confidence interval
projections, such as those used in the NCCI credibility procedure.

The formula for ~ is:

i i    i

i i

where i = 1, ..., n, n is 5 (years), the ~’s are values of the time index and the.xi’s
are observed loss ratios.

The Annual Increment in Loss Ratio, Line (9), corresponds to the slope parameter of
the linear regression. Column (6) of Sections D and E shows the squares of the time
indices and Column (7) shows the products of the time indices and the loss ratios.
Table 1, on the next page, shows the terms in the formula in Line (9) that
correspond to the formula for ~. Also shown are the values for indemnity and
medical from the Arkansas filing.
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Table 1: Indemnity and Medical Values

Line (9) Formula

n Sum (7)

Sum (2) Sum (5)

n Sum (6)

Sum (2) Sum (2)

Formula Indemnity Medical

~ xi I~ 25.90 21.98

~’£ x~: 25.74 21.69

~ t42 275 275

(~,~ 225 225

The formula for ~ is:

n

This is shown in Line (10). The points on the fitted lines for each policy year in the
experience period are shown in Column (8).

Underlying linear regression is the assumption that the differences in the trended
amount are constant on a year to year basis. By comparison, the assumption
underlying exponential regression is one of constant percentage changes. Quantities
such as inflation are commonly modeled using exponential models.

E. Trend Factor Based on State Data

Trend factors for each of indemnity loss ratio and medical loss ratio are desired from
the midpoint of the experience period to the midpoint of the rate effective period.
The time indices for these dates are shown in Lines (11) and (12).

The experience period in this example is comprised of Policy Year 1987, with an
exposure period midpoint of January 1, 1988, and Calendar-Accident Year 1988,
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with a midpoint of July 1, 1988, giving an overall midpoint of April 1, 1988. The
index for the midpoint of each policy year corresponds to January 1 of the
subsequent year. Thus, April 1, 1988 is 0.25 years after the midpoint of Policy
Year 1987, giving a time index of 5.25.

The filed rates are assumed to remain in effect for one year. Hence, the midpoint
of the rate effective period is assumed to be 12 months after the effective date of
the filing. The sample filing for Arkansas was originally filed with a June I, 1990
effective date. The trend calculation was not revised when the filing was
resubmitte~l. Thus, the midpoint of the rate effective period is assumed to be
12 months after June I, 1990, that is, June I, 1991. This midpoint is 38 months or
3.167 years after April I, 1988, giving a time index of 8.417.

The Trend Factors prior to Credibility represent the trend indications based solely on
the state’s experience. They are calculated as the fitted loss ratios at the midpoint of

the rate effective period (~ + 8.417 ~) divided by the fitted loss ratios at the

midpoint of the experience period (& + 5.25 ~). These ratios are shown in
Line (13).

F. Credibility

Credibility is "a measure of the credence that the actuary believes should be
attached to a particular body of experience for ratemaking purposes.’’2 To estimate
the credibility of the trend estimates for indemnity loss ratio and medical loss ratio in
each state, NCCI relies on classical credibility theory. Under this theory,
assumptions are made regarding the probability distribution of the estimate. From
these assumptions, a full credibility standard is determined. If the full credibility
standard is met, 100% credibility is assigned to the estimate. Otherwise, partial
credibility is determined using the square root rule.

NCCI has based its full credibility standard on the ratio of the sum of squared
residuals calculated from the curve fit to the square of the fitted loss ratio at the

L. H. Longley-Cook, An Introduction to Credibility Theory, Casualty Actuarial
Society, New York, 1962, p. 3.
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midpoint of the experience period used for trend. The sums of squared residuals
are calculated as the sums of the squares of the differences of the values shown in
Columns (5) and (8) of Appendix A-V, Sections D and E (See Page 14). These sums
are shown in Line (’14).

The full credibility standard was selected so that there is 90% confidence that the
estimate of the loss ratio at the midpoint of the experience period used for trend
will be within _.+5% of its theoretical mean, assuming that the error terms are
Normally distributed. The value of the full credibility standard is 0.0011. Partial
credibility is determined as:

1
0.0011 ~

where SSR is the observed sum of squared residuals and MID is the projected loss
ratio at the midpoint of the experience period used for trend. The above formula is
subject to a maximum of 1.00. The values of MID are calculated as the location
parameters [Line (10)] plus 3 times the trend parameters [Line (9)]. The credibility of
each trend estimate is shown in Line (15).

G. Annual Expected Trend

To the extent that the indemnity and/or medical trend indications, based on an
individual state’s experience, are not fully credible, the indicated trends are
weighted with the respective annual expected trend (the credibility complements).
The annual expected trends are shown in Line (16) of Appendix A-V of the Arkansas
filing (See Page 14). These are expressed as annual increases in loss ratios as a
percentage of the loss ratio at the midpoint of the experience period used to derive
the rate level (e.g. corresponding to the time index in Line (11)). Comparable
quantities on a state basis would be calculated as Line (13) minus 1 divided by the
trend period [Line (12) minus Line (11)].

The on level, developed premium and loss data underlying the derivation of the
annual expected trends are the sums of the data from each of the individual states

u
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for which NCCI projects rate levels. The loss projections therefore reflect a
combination of approaches for developing losses, determined by the methods
selected for each state. The annual expected indemnity trend is derived in the same
manner as is described above for individual states.

For medical trends, states are separated between those that have "effective" medical
fee schedules and those that do not. The medical trend is first determined based on
each state’s data through the linear regression method discussed previously. The
medical trend indications for those states that have medical fee schedules are then
reviewed to determine which states have medical trend indications that are higher
than the 33rd percentile of the trend indications for states that do not have medical
fee schedules. Any state with a fee schedule and a trend indication higher than the
33rd percentile of those with no fee schedule is then combined with the states that
do not have a medical fee schedule. The remaining states are deemed to have
"effective" medical fee schedules.

The states included in the calculation of the annual expected trend for each of fee
and non-fee states as of December 31, 1988 are shown in Table 2, on the next
page. Those identified with an asterisk have medical fee schedules that are deemed
to be ineffective. All of the states listed are used in the derivation of the indemnity
annual expected trend.

The annual expected medical trend for a particular state is the one corresponding to
the group in which that state was placed for calculating the annual expected
medical trends. As of December 31, 1988, the annual expected medical trends for
states with and without effective medical fee schedules were 0.004 and 0.077,
respectively. Note that the Arkansas rate filing was initially prepared based on the
December 31, 1987 annual expected trends of 0.050 for indemnity and 0.070 for
non-fee medical.

H. Credibility-Weighted Trend Factors

The annual expected trends are multiplied by the difference between the midpoints
of the rate effective period and the experience period, and 1.00 is added to derive
an expected trend factor. The Trend Factors prior to Credibility (based on the
state’s experience) are then multiplied by their respective credibilities and added to
the expected trend factors multiplied by one minus the credibilities to derive the
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Table 2: As of December 31, 1988

Fee States Non-Fee States

Alaska
Arizona
Hawaii
Maine
Maryland
Montana: ¯ .
North Carolina
Oklahoma
South Carolina ....
Utah

Alabama
Arkansas
Colorado*
Connecticut
District of Columbia ....
Florida*
Georgia*
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky*
Louisiana*

Michigan*
Mississippi
Missouri
Nebraska*
New Hampshire
New Mexico
Oregon*
Rhode Island
South Dakota
Tennessee
Texas*
Vermont
Virginia
Wisconsin

Notes:
1. (*) States with medical fee schedules, but high trend indications.
2. Source: 4/4/90 NCC| Actuarial Committee Agenda.

Credibility-Weighted Trend Factors for indemnity and medical. These calculations
are shown in Lines (13) through (17) of Appendix A-V, Sections D and E (see
Page 14).

I. Overall Trend Factor

The overall trend factor is calculated as a weighted average of the indemnity and
medical trends. The weights used are the developed, on level losses for the most
recent policy year. These calculations are shown in Section F on our Exhibit 1,
Page 10.
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J. Inclusion of Trend in Rate Level Calculation

In recent NCCI rate filings, two approaches are used to recognize the trend. In
some states, the trend for the entire period from the midpoint of the experience
period through the midpoint of the rate effective period is recognized in a single
trend adjustment. This is illustrated in the Iowa filing excerpt included in Exhibit 2.
The indicated overall trend factor of 1.115 derived in Section F of Appendix A-V of
that filing (Page 5) is included in Line (2) of Exhibit I-B (Page 1).

In other states, the total trend is separated into two components: the trend in the
current rates and the change in trend. The trend in the current rates is defined as
the total trend factor that was included in the previous filing for that state. (The only
circumstance in which a factor different from the one filed is used is if the regulator
specifies a different trend assumption in determining the approved rate change.) To
the extent that loss ratios have increased due to trend between the experience
period in the prior filing and the current one, it is recognized in the rate filing as a
part of the rate change due to a change in experience. The trend factor reflected in
the current rates is divided out of the factor used to adjust standard earned
premiums to the current premium level. This is shown in Columns (7) and (8) of
Section A of Appendix A-Ill in the attached excerpt from an Arkansas rate filing (our
Exhibit 1, Page 7).

The change in trend is calculated as the total trend adjustment divided by the
portion reflected in the current rate levels. It is multiplied by the Indicated Premium
Level Change from Experience to derive the Indicated Change Modified to Reflect
Change in Trend Factor. It represents the change in the rate level due to a change
in the trend assumption. This calculation is shown in Exhibit I, Section E (our
Exhibit 1, Page 5).

The net effect of both approaches is identical (except for possible rounding
differences). In the latter approach, the rate level indication from experience is
higher than under the former approach. The rate change from trend is lower by an
offsetting amount.
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K. Special Situations

In several states, variations from the trend procedure described above are made.
Factors leading to such variations include anticipated changes in trend resulting from
benefit changes and direction from regulators. This section describes several of
these special procedures.

1. Medical Fee Schedules

Historically, no changes were made in the derivation of the trend indication for a
state that has introduced a medical fee schedule during or after the five-year
experience period from which trend rates are derived. That is, no adjustment was
made in the state’s own trend calculation. Unless the state’s own medical trend
indication is less than the 33rd percentile of states with no fee schedule, the annual
expected trend (the credibility complement) is the non-fee schedule trend. If the
trend indication is less than the 33rd percentile of states with no fee schedule, the
annual expected trend is the fee schedule trend.

Recently, a new procedure was used in a Texas filing which recognizes the potential
reduction in medical trend due to the implementation of a medical fee schedule.
Exhibit 3 shows an example of NCCI’s calculations.

In the new procedure, referred to as the "bent-line" procedure, the medical trend is
first calculated as if no medical fee schedule had been introduced. The loss ratio at
the midpoint of the rate effective period is then calculated under three scenarios
regarding trend after the implementation of the fee schedule: (1) using the medical
trend indicated by the Texas data (before credibility) using the procedure described
above (C, on Page 2 of Exhibit 3), (2) using the annual expected medical trend for
states with effective medical fee schedules (B), and (3) using the annual expected
medical trend for states with no medical fee schedule or an ineffective one (D). The
ratio of the loss ratio based on the Texas trend (C) to the loss ratio based on the
non-fee annual expected trend (D) is then used to adjust the loss ratio based on the
fee annual expected trend (B) to derive an adjusted loss ratio, E. In other words, to
the extent that a particular state’s loss ratio trend is higher or lower than the annual
expected trend for states with no medical fee schedule, an adjustment is made to
the annual expected medical trend for states with effective medical fee schedules.
The medical trend is then derived by dividing the adjusted loss ratio, E, by the
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state’s fitted loss ratio for the most recent policy year used in the trend
calculation, A. An annual trend is also calculated.

An estimate, F, of the loss ratio at the midpoint of the experience period used for
determining the rate level (4/I/89) is made by increasing A for 0.25 years of trend.
The medical trend factor for the trend period is then the ratio of E, the projected
loss ratio at the midpoint of the rate effective period, to F. This trend is then used
in the remainder of the trend calculation which corresponds to Section F of
Appendix A-V in the Arkansas filing.

2. State Funds

In states with state funds, the experience of the state fund is either (a) reviewed
separately, (b) combined with private insurers experience, or (c) excluded from the
analysis, depending on the perceived validity for projection purposes of the data
received from the state fund. The treatment of the state funds for the trend
calculations are as follows:

ao Reviewed separately: Idaho, Montana, Oregon and Utah

Combined: Arizona and Oklahoma

c. Excluded: Colorado

In a similar situation, the experience of the assigned risk plan in Michigan is
analyzed separately from the experience of the private companies in that state. In
states in which the data are reviewed separately, the trend indications from both
sources, state fund and private insurers, are weighted. The weights are determined
by the relative premium volume of private insurers and the state fund in the most
recent policy year.

3. Credibility of Annual Expected Trend Indication

Several years ago, a situation arose in which the annual expected trend indication
for medical was not fully credible. That indication was weighted with the fully-
credible indication used in the prior year’s rate filings.
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4. States with Downward Trend Indications

When losses have decreased relative to wage levels, a decreasing trend will be
indicated. This situation occurred in Maryland for the rate level analysis for rates
effective January 1, 1991. In light of the decreasing trend and concerns regarding
the impact of a significant law change on 1/1/88, a nonstandard procedure for
determining trend was used.

As is discussed in Exhibit 4, six regression analyses were performed: linear,
exponential and logarithmic regression on each of four and five policy years of
experience. The average of the three credibility-weighted indications based on five-
year experience periods was used in the rate level calculation. Page 5 of Exhibit 4
shows each of the trend indications and the selected weighted average.

5. Accident Year Trending

Trend calculations based on calendar-accident year data were recently made in
three states: Hawaii, Nebraska and New Mexico. Under this approach, accident
year losses are compared to calendar year earned premiums to derive the indicated
loss ratios used in the trend calculations. As illustrated in Section A (Page 1) of our
Exhibit 5 (Hawaii), no earned premium development factors are needed because, at
the end of each year, calendar year earned premiums are at their ultimate level.

6. Variations in Experience Period Used for Trend

In some states, the number of policy years underlying the derivation of the indicated
trend is other than five. Exhibit 6 shows an excerpt from a Florida filing in which
eight policy years’ experience are used. In addition, the standard for full credibility
was based on a confidence level of 99% of being within 6% of the expected value.
It is our understanding that these modifications were made at the request of the
Florida Insurance Department.

7. Judgmental Adjustments to Trend

In recent years, the trend rate for medical and/or indemnity has been adjusted
judgmentally in response to significant benefit level changes. Examples include:

¯ a reduction in indemnity benefits in Maine in 1987, and
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¯ a change in rehabilitation benefits in Colorado in 1987.

In each of these situations, it was anticipated that the change in benefits would
change the shape of the trend line. In Maine, no indemnity trend was used for two
years. In Colorado, trends were reduced to reflect anticipated reductions in the
utilization of vocational rehabilitation.
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IV. PREVIOUS APPROACHES USED BY NCCI IN 1980s

A. Overview

During the 1980s, several refinements were made to the calculations underlying the
derivation of the overall trend factors used in the NCCI rate analyses. The
refinements included:

separate trends for indemnity and medical,

a completely new approach for determining credibility,
and

introduction of trends other than 0% as annual expected
trends.

B. Data Underlying Analysis

Until mid-1982, the trend calculations were performed on combined indemnity and
medical loss ratios. These loss ratios were calculated in a manner similar to the
current approach with the exception that indemnity and medical losses were
combined for projection purposes.

C. Credibility

Until 1984, NCCI used a non-parametric approach based on the
Spearman D Statistic to determine the credibility of the trend indication.
Spearman’s D Statistic measures whether a trend (other than zero) exists through the
observed loss ratios. The Spearman D Statistic is calculated as the sum of the
squares of the differences between the time index and the rank of the loss ratio for
each policy year. The probability that the D Statistic could be less than the
observed value if there were no underlying trend (i.e., 0% per year) is determined
from a table. Credibility was then determined as a function of that probability, such
that credibility increased as the probability decreased.
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When the current credibility procedure was introduced in 1984, the criterion for full
credibility was that there was 90% confidence that the projected loss ratio would be
within _+6% of its theoretical mean. Full credibility was given if the ratio of the sum
of squared residuals to the square of the projected loss ratio was less than 0.0006.
The revision to this procedure was made in late 1988.

D. Annual Expected Trend

No annual expected trend was needed when the Spearman D Statistic was used to
determine credibility. The annual expected trend was assumed to be 0%. Overall
trend indications were limited to the range from -5% to +25%.

When annual expected trends were introduced, it was believed that there should be
no inherent trend in indemnity loss ratios. A review of trends from all NCCI states
combined confirmed this hypothesis. A single medical, annual expected trend was
derived based on the experience from all NCCI states.

Increasing indemnity trends were observed beginning in the mid-1980s on an all-
NCCl-states-combined basis. In late 1988, an annual expected trend other than 0%
was introduced for indemnity, reflecting these upward trends. When the indemnity
annual expected trend was introduced, the annual expected trend selected was less
than the indication in order to limit the impacts of the trends from a few states that
were perceived to distort the overall annual expected trend indications.

Beginning in early 1989, the data underlying the annual expected trend indications
were revised. Until that time, annual expected trend indications were based on all-
NCCl-states-combined data developed using the incurred, including IBNR,
development approach. It was observed, however, that the resulting loss ratios and
trend indication did not balance to the total of the results from each of the
individual states. As a result, the loss ratios underlying the calculation of the annual
expected trends are now derived based on the sums of the on level premiums and
losses used in each state’s rate filing which reflect the development approach used
for each state.

u
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Medical annual expected trends are currently determined by the presence or
absence of a medical fee schedule in a state and, if a fee schedule has been
implemented, the state’s trend relative to those observed in states with no fee
schedule. This change in the medical trend calculation was made in early 1986.
Before that time, a single annual expected medical trend was used.
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Vo EVALUATION OF NCCI APPROACH AND
RECOMMENDATIONS FOR CHANGE (SECTIONS 3a and 3b)

"Are there any expected biases or errors present in the NCCi’s general
trending procedures ? If so, discuss their impact. Would more accurate
trending be likely with a different model or with revisions to the current
model?"

This section of our report will present the details of our evaluation of the NCCI
procedure for estimating trend and our recommendations regarding improvements to
that procedure. The format of this section will follow the preceding section in which
each aspect of the NCCl procedure was described. The specific questions identified
by the NAIC are addressed in subsequent sections.

A. Trend Period

In the NCCl procedure, the trend period is from the midpoint of the experience
period to the midpoint of the rate effective period.
Implicit in this aspect of the procedure are the
assumptions that policies are written evenly
throughout the policy year, and that the average
accident date for each policy is six months after its
effective date.

Table 3 shows the distribution of premiums written
for all NCCI states except those with significant
distortions from state funds. As can be seen, there
are large variations in the percentage of premiums
written between months. If the rate effective period
begins on January I, as do all policy years included in
the experience period, then no distortions will occur
in the projected loss ratio based on policy year data
because the average accident dates are expected to
differ from their respective midpoints by the same
amount. There will, however, still be a distortion in
the loss ratio projection based on accident year data.

Table 3:
Countrywide

January 20.3%
February 4.9%
March 6.2%
April 9.4%
May 6.5~
June 7.3%
July 12~1%
August 5.7%
September 6.3%
October
November 5.4%.
December- 6.4%
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Table 4 shows the differences between the lengths of the trend periods used in the
NCCI projections and the correct trend periods for rate effective periods beginning
in each month. That is, a positive difference indicates that the use of the midpoint
of the rate effective period extends the length of the trend period thereby
overstating trend. These differences were calculated by assuming that:

The distribution of monthly premium
writings equals the countrywide
distribution in Table 3;

The average policy inception date
within each month is the middle of the
month;

Policy terms are twelve months;

Accident dates are spread evenly over
the term of each policy; and

The experience period is comprised of
the most recent policy year and
accident year.

Table 4: Differences

(in months)

January 0.3
February -1.1
March -0.7
April -0.4
May -0.6
June ~.0.3
July -o.2
August -0.7
September -0.3
October -0.1~
November -0.2
December 0.1

At trend rates of less than 7% per annum, the distortion in the projected loss ratio
will be less than 1%. In states with state funds (and possibly others), the potential
distortions are much larger. Table 5, on the next page, shows the distributions of
premiums written by month and the differences between the lengths of the NCCl
and correct trend periods for Oregon and Montana, two of the states with the
largest potential distortions. In Montana, for example, the error in the projected loss
ratio could be as much as 2% if the rate effective period does not begin on
January 1.

We recommend that the length of the trend period be determined based on
estimated average accident dates, reflecting the distribution of premium writings by
month, rather than based on midpoints.
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Table 5: Skewed Distributions

Oregon
Percent Difference
Written. (months)

Montana
Percent Difference
Written (months)

Januan/ 18.9%
February. " 2.6%
March 2.2%
April 16.4%
May
June 2.3%
July 31.6%

0.4: 17.7%.
-0.9 2.0%
-0.2 2.2%
O.5:. 4.6%
ŌA 2:3%
0.2 6.4%
0.9 55.2%

August 1.7% -I .9 0.8%
September 2.1% -1.1 1.8%
October 15,7% -0.3: 2.5%
November 1.9% -1 ;2 1.8%
December 1.8% -0~4 2.7%

0.3!
-0.8
0:0

.... 0.7
1.2
1.9
2.1

-3.5
:2.6
-I .81
-I .I
-0.3

B. Data Underlying Calculation

NCCI predicts trends in medical and indemnity loss ratios, separately, based on five
policy years of experience. Our evaluation of the underlying data included the
review of:

prediction of frequency and severity rather than loss ratios,

prediction by injury type,

use of accident year data rather than policy year data, and

variations in the number of years in the experience period used to
predict trend.
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Frequency and Severity

NCCI currently bases trend indications on loss ratios that reflect current rate and
benefit levels. An alternative that is common for many casualty lines of insurance is
to separately evaluate claim frequency and severity (average claim size) trends.
Under such an approach, claim counts and losses are developed to ultimate and
losses are adjusted to the current benefit level. Either of on level premiums or
payroll can serve as an exposure base for calculating frequencies. In our analyses,
on level premiums are used as the base for calculating frequencies based on
Financial Call data, whereas payroll is used as the base for Statistical Plan data.

a. Additional Insight

An advantage to this alternate approach is that different models are
commonly used for each, linear for frequency and exponential for severity.
In addition, different factors influence each of fr.equency and severity. The
impact of external factors, such as economic or benefit changes, can
sometimes be more easily evaluated for frequency and severity, separately.
Thus, to the extent that additional insight is gained regarding trend rates,
projection accuracy could be improved as compared to a projection accuracy
of loss ratios.

b.    Lack of Historical Financial Call Data

Historically, NCCl did not obtain audited claim count data through the
Financial Calls, thereby precluding the use of a frequency/severity approach
for estimating trend based on that data. Beginning with the December 31,
1989 Financial Call, the description of the claim count information in the
Financial Call was clarified and the claim count fields audited. Thus, only
one diagonal of audited claim count data is available, thereby precluding the
derivation of reliable claim count development patterns. This will allow for
more detailed testing of a frequency/severity approach in the future, after
sufficient data are available from which to derive development patterns.

Note that the claim counts included in the Financial Call exclude all medical
only claims. To the extent that the percentage of claims that are medical
only varies over time, there may be some distortions in the projected
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frequencies and severities. We would not expect these distortions to be
significant.

c. Shifts Between Classifications

Shifts in the mix of business between classifications will cause greater
distortions in claim frequency and severity projections than loss ratio
projections. To the extent that exposures shift to classifications with different
frequency rates and/or severities, the projections of frequency and severity
trend rates are likely to be distorted. This problem is relatively minor for
trend projections based on loss ratios, because loss ratio trends are distorted
by shifts between classifications only to the extent that the adequacy of the
class rates varies between classes.

d.    Statistical Plan Data

An alternative to Financial Call data is to use the claim count and loss data
from the Statistical Plan. Claim counts are collected and audited for each
injury type separately. A drawback of the Statistical Plan data is its age. Due
to the additional detail collected, Statistical Plan data are generally not
available until, on average, a year after Financial Call data. Thus, if Statistical
Plan data were used, measures of trend would be for a period of time that
was an additional year removed from the rate effective period. This could
result in increased inaccuracy in the estimates of trended losses.

If analyses of frequency trends were performed using Statistical Plan data, the
exposure base could be payroll or on level premiums estimated by extending
payroll using current rates. To the extent that exposures shift between classes
with different loss expectations, the resulting distortions are likely to be
greater if payroll were used as an exposure base as compared to on level
premiums.

e. Sources of Distortions

It is generally expected that the number of claims will be closely tied to the
number of hours worked. Readily available exposure bases include payroll
and on level premium which reflect changes in the number of hours worked,
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as well as changes in average hourly wages. Thus, to the extent that average
hourly wages increase frequency will be distorted.

SAWW is often used to measure changes in wage levels. In fact, one
approach for removing the distortions mentioned above is to adjust all payroll
to a common average weekly wage. SAWW, however, also reflects changes
in the length of the average work week. Therefore, frequency based on an
adjusted exposure base also would be distorted by changes in the average
work week, but not by changes in average hourly wages.

f. Projection Accuracy

We performed an analysis of frequency and severity separately based on the
Financial Call data for our sample states. A straight line was found to project
frequency more accurately than an exponential curve. Exponential curves
were used to project severities. Before performing the regressions, medical
severities were indexed using the medical component of the (countrywide)
Consumer Price Index (CPI). As shown in Table 6, the prediction errors for
the frequency/severity analysis were greater than for the line fit, but less than
for exponential regression.

Tabl~ 6: Frequency/Severity,vs. Loss Ratio Trends

Indemnity Medical

" AVerage:        Average Average        Average
SqU~red~mple Absolute Squared Sample Absolutei: Errorl Bi~S Error: Error Bias    Error

Linear             0.007 0.027 0.064 0.003 0.000. : 0.034
Exponential 0.018 0.059 0:0881. 0.014 0.037 0.064

Frequency/Severity Model 0.011 0.038 0.067 0.003 0.007 0.039
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g. Recommendation

We recommend that trend continue to be calculated using on level loss ratios
until sufficient claim count data are available to perform tests of projection
accuracy of trend estimates based on the separate analyses of frequency and
severity. To the extent that changes in trend are observed, separate analyses
of frequency and severity trends may identify specific factors leading to such
distortions. This type of analysis can assist NCCl in evaluating such factors
and mitigating their impact on projected trends.

2. Trends. by Injury Type

The trend rates derived by NCCl are for all indemnity losses combined and,
separately, all medical losses combined. An alternative is to separate losses by injury
type, e.g. fatal, permanent total, etc., or between serious and non-serious claims.

a. Additional Insight

As for separate analyses of the frequency and severity of claims, an advantage
of projecting losses by injury type is the increased understanding gained
regarding the factors contributing to the trend indication. A shift from non-
serious (minor permanent partial and temporary total) to serious (fatal,
permanent total and major permanent partial), indemnity claims has been
observed in recent years. Note that the delineation between major and
minor permanent partial claims is based on a "critical value" that, until 1985,
did not keep up with claim cost inflation. This would be expected to explain
some or all of the observed shift in claims as an increasing percentage of
claims exceeded the critical value.

This shift is illustrated in Table 7, on the next page, using the actual
frequency of indemnity claims in Florida, as an example. Similar distributions
are shown on Exhibit 7 for three additional states. Relative claim frequencies
for these four states by injury type are included in the separate Technical
Supplement to this report. Even if the average costs of serious and non-
serious benefits are constant, a shift in frequency from non-serious claims to
serious claims will produce a positive trend rate. This is illustrated in Table 8,
on the next page, using the relative claim frequencies in Table 7 for Florida,
as an example.
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Table 7: Florida Frequency
In Table 8, average claim
costs, total claim frequency
and on level premiums are
held constant. The only
quantity that varies is the
distribution of claims
between serious and non-
serious. If there were no
such shift, no trend would be
observed because the losses
in each year would also be
constant. Instead, an 11%
annual trend is observed in
the loss ratios, due solely to
the shift from non-serious claims to serious claims. (Similar analyses in the
three other sample states - Louisiana, lllinois, and Michigan - produce much
less dramatic results, ranging from -1% to 4% annual trends). While this
analysis is valuable in understanding the magnitude of the indicated trends, it
is not necessarily expected to improve projection accuracy.

Table 8: Impact of Frequency Shift

’(t) :..~. (2) ................. (3) ....... (4) (5) (6) i (7)

6 30,000 15~3%
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b. Age of Statistical Plan Data

A key drawback of analyses of losses by injury type is that these data can
only be obtained from the Statistical Plan. Thus, if trends by iniury type were
to be used, the data underlying the trend calculations would be about one
year older, on average. On level premiums could be estimated from the
payroll data collected for the Statistical Plan. An alternative is to base loss
ratio trends on those observed in pure premiums (losses divided by payroll),
but these could be distorted by shifts of business among classes.

c. Projection Accuracy

Another consideration is the potential for increased accuracy if projections
were made by injury type. While we did not perform any explicit tests of the
accuracy of such projections, a few observations can be made. First, we
observed that medical severity trends for different injury types are generally
correlated with one another, for a given state. Therefore, to the extent that
frequency shifts between injury types are continuous and relatively stable,
estimates of medical trends by injury type are not be expected to provide
additional accuracy.

Second, with the allocation of claims to injury type, the volume of losses
underlying each trend calculation would be reduced. This generally leads to
projections that are more volatile. In fact, an analysis of indemnity severities
adjusted to the current SAVVW indicates that no conclusions could be drawn
regarding trends in fatal and permanent total losses in some of our sample
states. The data for these injury types were too volatile when analyzed
separately to identify an underlying trend line from the random noise. Our
sample states were relatively large, so this problem would be more significant
in smaller states.

Third, projections of an additional variable, the distribution of claims by
injury type, are needed as compared to an analysis of all injury types
combined. This could be addressed either through projections of the future
distribution itself and the overall frequency or by independently projecting
the frequency of claims for each injury type.
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d. Recommendation

We recommend that trends continue to be determined for all injury types
combined. The increased volatility and necessity of using the older Statistical
Plan data outweigh the potential distortions from shifts in frequency by injury
type. If quesUons arise regarding the magnitude of the indicated indemnity
or medical trend or a shift in loss ratios, a review of pure premiums by injury
type may provide additional insight. This insight, however, is not generally
needed for making routine estimates of trend.

3. Accident Year vs. Policy Year

The current NCCI approach uses premium and loss data sorted by policy year to
determine the projected trends for indemnity and medical loss ratios. An alternative
is to rely on calendar-accident year data. Under such an approach, premiums
earned during a calendar year and losses on claims occurring during a year (accident
year losses) are used to determine the loss ratios underlying the trend calculation.

a. Timeliness

The primary advantage of calendar-accident year data is its timeliness. The
average accident date for the latest accident year is about six months more
recent than that for the latest completed policy year. Thus, accident year
data has the advantage that the latest accident year is more current than the
latest policy year and will therefore reflect more recent trends. It has,
however, the disadvantage of greater uncertainty in the projected ultimate
losses.

b.    Premium Development

Another advantage of calendar-accident year data is that earned premiums
do not need to be developed. Once the calendar year has been completed
and Financial Call data tabulated, earned premiums are at their ultimate
calendar-year value. Policy year earned premiums, on the other hand, will
develop as the result of retrospective premium adjustments and premium
audits.
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c. Mismatch of Premiums and Losses

A drawback of calendar year earned premiums is that they do not
correspond directly to the loss experience used to determine loss ratios. For
other lines of property-casualty insurance, calendar year earned premiums
generally more accurately reflect of the exposure during the year. For
workers compensation insurance, however, calendar year earned premiums
are based on an estimate of the exposure during the year plus adjustments
for any errors in the estimates of exposure made in prior years. To the extent
that there are differences in the accuracy of these estimates and growth or
declines in the volume of premiums, calendar year earned premiums will be
distorted. This mismatch does not exist for policy year data.

An alternative method of calculating calendar year earned premiums which
NCCI could use to reduce the mismatch with accident year losses was
discussed in our report on the NCCI’s premium and loss development
procedures. In the alternative approach, the premiums from the two policy
years contributing to a given calendar year are developed to ultimate. Based
on distributions of premium writings by month, the portion of each policy
year’s exposure that contributes to the accident year’s losses is derived.
Those portions of each policy year’s premiums are then added to
approximate calendar year earned premiums.

d.    Recommendation

We recommend that NCCI continue to use policy year data in the trend
procedure. The benefits of using accident year data that are, on average, six
months more recent, are outweighed by the mismatch of premiums and
losses and the greater uncertainty regarding the projected ultimate losses’for
the latest accident year.

4.    Number of Years

As for the organization of the data between policy and calendar-accident years, the
selection of the number of years of experience to be used in estimating trend is a
balance between stability and responsiveness. As the experience period is
lengthened, the indicated trend will be less responsive to changes in the trend rate,
but will also be more resistant to distortions caused by isolated outliers.
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a. Statistical Accuracy

The variability around the estimator of
trend decreases significantly as the
number of points in the experience
period increases. This can be
illustrated, for least squares regression,
by reviewing a t-table. To test the
statistical significance of a trend
estimate, the absolute value of the ratio
of the estimate to its standard deviation
is often compared to a t-table. If this
ratio exceeds the t-value at a given

Table 9: t-table (a= 10%)

Number of
Points     ~

3
4
5
6
7
8

3.078
1.886
1.638
1 ~533
1.476
1 ~440

probability level, say cz, it is significant ......
at the 1-a level (i.e., if there were no underlying trend, there would be at
least 1-cr probability that the observed trend would be lower than that
actually observed). Table 9 shows the t-values at a 90% confidence level.
The fact that these values decrease as the number of points in the experience
period increases indicates that, given the same relative variation of the points
around the fitted line, a trend coefficient of a given magnitude has a greater
statistical significance as the number of points in the regression increases.
The range around the observed trend estimate in which the true underlying
trend rate falls narrows as the number of points increases. To the extent that
the trend rate is constant throughout the trend period, more points will
improve statistical projection accuracy.

b.    NCCI Analysis

NCCI performed tests comparing the results of regressions with experience
periods of 5 years and 8 years in both 1982 and 1990. The indicated trends
were lower using the longer experience period in both sets of tests, reflecting
the slower reaction of the analysis performed using the eight-year period to
changes in trend rates. The increased responsiveness of the indications from
the analysis performed using the five-year period does not necessarily
improve projection accuracy. A comparison of the credibilities (based on the
sum of squared residuals) of the indicated trends produced mixed results.
That is, in the 1982 tests, credibilities were higher when the eight-year
experience period was used, whereas, in the 1990 tests, the credibilities were
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generally lower when the eight-year experience period was used. Exhibits
and 9 are excerpts from the Minutes and Agendas of the NCCI Actuarial
Committee Meetings related to these tests.

c. Projection Accuracy

We performed tests of the projection accuracy of using each of 3, 4, 5, 6, 7,
and 8 years of Financial Call data from three of our sample states:
Connecticut, Louisiana and Wisconsin. These tests were performed using the
experience periods ending with each of Policy Years 1981 through 1986 to
project the loss ratios for the policy years two and three years later. As for
the tests described below regarding the statistical approach, we included
neither the loss ratio for the most recent calendar-accident year nor the effect
of the credibility procedure (i.e., the tests focused on the ability to project a
future policy year’s loss ratio based on different numbers of past policy years’
experience).

The analysis of the exponential model indicated that, for medical, the
projection errors, measured in points of loss ratio, decreased as the number
of years increased, as shown in Table 10. A similar pattern of results was
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observed for indemnity. The tests showed that the absolute values of the
sample biases were minimized using seven years for indemnity and eight
years for medical.

The results for the linear model are shown in Table 11. For the linear model,
the tests indicated that, as the number of years decreased, so did the sample
bias (on an absolute basis). For medical, the average squared and absolute
deviations were relatively constant, where as for indemnity, they decreased as
the number of points increased.

d.    Recommendation

In light of the results of our analysis, the current five-year period appears
reasonable for the linear model. If the exponential model is used, we
recommend that NCCI consider lengthening the experience period used for
trend to include seven or eight years. We also recommend that NCCI
periodically (every 3 to 5 years) review the projection accuracy of experience
periods of different lengths.

Table 11: ~ P~Jctlon
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NCCI will encounter situations in which trend indications from experience
periods of different length will vary significantly. In these circumstances, we
recommend NCCI review the underlying experience, as well as external
factors, such as economic climate and benefit changes, to try to identify the
factors leading to the different estimates. It is appropriate for NCCI to
judgmentally lengthen or shorten the experience period to reflect any
distortions or changes in the underlying experience and/or external factors.

C. Statistical Approach

We evaluated the statistical approach used by NCCI (i.e., use of linear least squares
regression) and their planned future approach (exponential regression) by studying
the ability of each approach to estimate loss ratios during the rate effective period.
For each of the eight sample states, we received eight policy years of Financial Call
data. In addition, for three of the eight states, we received an additional seven
policy years of Financial Call data. Using the eight policy years of experience, we
were able to perform the trend calculations for two experience periods (Policy Years
1981 through 1985 and Policy Years 1982 through 1986) to project the loss ratios
two and three policy years later (Policy Years 1987 and 1988) for all eight states.
We tested the sensitivity of the results to the time period underlying the trend
estimate by using older experience periods for three of our sample states.

The premium and loss data underlying our analysis were adjusted for anticipated
development and changes in rate/benefit levels. All of the data for policy years
1979 and subsequent were evaluated as of December 31, 1989. Data for prior
policy years were evaluated as of eighth report. We relied on the development and
on level factors provided by NCCI. The raw data, development and on level
factors, and loss raUos used in our analysis are included in the Technical Supplement
to this report.

These projections were used to evaluate the projection accuracy of the statistical
methods during the rate effective period. These projections differ from those used
in the NCCI rate calculations in two aspects:

(1) The most recent calendar/accident year loss ratio was
omitted; and
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(2) The indication was derived solely from each state’s own
data.

The purpose of the former difference was to simplify the calculations, whereas the
latter simplification was made to isolate the projection accuracy of the statistical
method from that of the overall trend procedure.

It is important to understand in evaluating the results contained herein that our
objective was to evaluate the NCCI trend procedure in and of itself. That is, we
have assumed that the estimates of ultimate, on level loss ratios are unbiased and
that the purpose of the trend procedure does not encompass correction for any
biases or variability inherent in the development and on level procedures.

1. Evaluation Criteria

To measure projection accuracy, we reviewed the average deviation (sample bias),
average absolute deviation, and average squared deviation of each of the fits
performed. These deviations were calculated for forecasts that were two and three
years after the end of the experience period used for trend. This represents the
general range of prediction periods used in most of the NCCI trend calculations.

R2 is commonly used to measure the quality of a projection method. It does not,
however, measure the ability of a method to make accurate forecasts. Rather, it
measures the ability of the independent variable to explain variations in the
dependent variable during the historical experience period. Because past correlation
does not necessarily imply causation or future correlation, a high R2 does not
necessarily imply good projection accuracy.

2. Linear versus Exponential Trending

a. A Priori Expectations

In most property-casualty lines of business, trend is related, at least in part, to
inflation in claim costs. Therefore, exponential curves which represent
constant rates of inflation are commonly used to model trend in insurance
losses. This su~ests a small downward bias in the linear model for medical
loss ratios from a theoreUcal perspective. However, actual loss ratio trends
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are influenced by many factors over any given time period for a given set of
states.

This type of trend can be expected to hold for workers compensation
medical loss ratios because a major component of medical trend is the excess
of medical inflation over wage inflation. On the other hand, the inflationary
component of indemnity losses is reflected in the exposure base (on level
premium). There is therefore less reason to expect indemnity losses to follow
an exponential trend. We, therefore, have no a priori expectations regarding
bias in either the linear or exponential model. It is important to recognize
the inherent differences in the factors contributing to indemnity and medical
loss ratio trend in evaluating all aspects of the trend procedure, not just the
selection of a linear versus exponential model.

b.    Projection Accuracy

Two sets of tests of projection accuracy were performed: one using all NCCI
states, excluding Georgia for which ex-IBNR development data are not
available, and one using a sample of three states. The first set of tests were
performed by NCCI and were reviewed by M&R. The data underlying these
tests included Policy Years 1981 through 1988 evaluated as of
December 31, 1990. These tests focused on projection accuracy of the
linear and exponential models under recent economic conditions. The latter
tests were based on data for Policy Years 1975 through 1988 evaluated as of
December 31, 1989. The purpose of these tests was to evaluate the
projection accuracy of these models under a wider variety of economic
conditions.

Several sets of sample statistics were calculated to summarize the results of
the tests for the all-state sample. These included arithmetic averages, as well
as averages weighted using Policy Year 1988 on-level premiums as weights.
For a sample of this size, we believe that it is appropriate to review the
sample statistics calculated using both arithmetic and weighted averages.
These statistics are displayed in Table 12, on the next page.

Our interpretation of the results in Table 12, is that, for the time period
included in this first set of tests (i.e., using Policy Years 1981 through 1986 to
project Policy Years 1987 and 1988):
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Table. 12: Summary"of Accu racy- Regression Meth~.

Indemnity Medical
E~ponential~:~ Linear~

Sam~

pt~:. bi~:iscalculated ~:

For medical losses, the exponential model performed significantly
better than the linear model. The exponential model was more
accurate in terms of sample bias and the two models were about
equally accurate in terms of average squared error and average
absolute error.

For indemnity losses, the results were inconclusive, but tended to
favor the exponential model when premium-weighted averages were
used.

It is interesting to note that when arithmetic averages of the squared errors
and absolute errors were used, the exponential model’s results were not as
good, relaUve to the linear model’s results, as when weighted averages were
used. This indicates that the exponential model tended to err by a greater
amount in states with small volume, as compared to the linear model.
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The sample bias and errors for each model varied significantly among the
states, as shown on Exhibit 10. As can be seen on that exhibit, the absolute
value of the sample bias from the exponential model was less than that from
the linear model in 22 out of 39 data sets for indemnity and 29 for medical.
Similar variations in the average squared and average absolute errors can also
be observed. Figure 2 shows two pie charts which illustrate, for indemnity
and medical separately, the percentages of projections for which:

both models overestimated,

both models underestimated, and

¯ exponential overestimated and linear underestimated.

Fibre 2

ndemn ty .... Med cal

(2) 125
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We also compared the projection accuracy of linear and exponential
regressions using data from three states for nine sets of five consecutive policy
years to determine the sensitivity of the above conclusion to the particular
time period underlying our analysis. These measures of projection accuracy
are shown in Table 13. The measures for each state from these tests are
shown on Exhibit 11. In that comparison, the average squared error and
average absolute error were lower for the linear regression than for the
exponential, but the absolute value of the sample bias was smaller for
exponential regression. The results are less conclusive than those found for
medical using the more recent time period for all states.

Table 13: Summary of~;ccura~.;Reg.ression Metes

0~0111: 0,004 - 0~002
0:036 0.026

c.    Inherent Properties

As noted above, an exponential curve will usually indicate higher projections
for points outside of the experience period used for trend if the underlying
data are generally increasing. While exponential projections will eventually
exceed linear projections in other situations, this may not occur until some
time after the rate projection period. The projected curve will dip below the
fitted line during the experience period, as illustrated in Figure 3, on the next
page. As a result, in the NCCI trend application, trend will often be higher if
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Figure 3: Exponential versus Linear
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an exponential curve is used. In our tests, the exponential projections were
higher than the linear projections in most cases and were never lower by
more than an insignificant amount. It should be understood that the higher
indications produced by exponential curve fits are not to be considered an
indication of increased or reduced projection accuracy of such fits, but rather
a reflection of the nature of the assumed underlying trend.

d.    Recommendations

The tests reflecting the recent economic environment (i.e., using Policy
Years 1981 through 1986 to project Policy Years 1987 and 1988) indicated
that for medical losses the exponential model was more accurate than the
linear model. For indemnity losses, the results were inconclusive, but tended
to favor the exponential model when premium-weighted averages were used.
Our limited tests using different time periods, reflecting a range of economic
conditions, were inconclusive for both indemnity and medical. We believe
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that it is important that, before a model is adopted for long-term use, it be
shown to perform better under a range of conditions, not only those that
have existed recently. We therefore recommend that NCCI perform tests
similar to those contained herein periodically (every two years) which will
reflect the then most recent economic environment. We also recommend
that NCCI perform a test of projection accuracy over a longer time frame
(i.e., five policy years of data predicting two and three years ahead, but
differing five-year periods).

Alternate Methods

We studied several alternative methods to exponential and linear regression. These
methods are:

weighted least squares regression,

non-parametric curve fitting,

minimum absolute deviation trend line,

least trimmed squares line fitting,

exponential smoothing, and

econometric modelling.

Each of these methods is described in detail in Appendix A.

We performed similar tests of these methods as were done for the NCCI approach
on the experience in the sample states. Our analyses indicate that some reduction
in the sample bias and the average squared deviation may be possible through the
use of exponential smoothing methods. In these families of methods, the trend
indication is derived using a weighted average of the loss ratios in which the more
recent years are given higher weight.

A few of the exponential smoothing methods resulted in slightly lower errors
because of their ability to react to changes in the trend rate during the experience
period. Table 14, on the next page, shows a comparison of the prediction errors for
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Table 14: Comparison of Prediclion Errors

Stable States .    Erratic States

Lin~ R ression
Ex~nential Regression

0;000I -0.007:: 0.005.. 0.006
O.O00T: :0.003 0~024 0~064

Indem

the best overall exponential smoothing method (linear fit) and the regression
methods (exponential curve) in the states that appear to have a stable trend during
the entire experience period, as well as those in states that have less stable
experience. As can be seen, the projection accuracy of the methods is generally the
same in the stable states. The most improvement in projection accuracy is observed
in the states in which the loss ratios and the trend rate vary significantly over time.

As noted in Appendix A, there are some practical drawbacks to exponential
smoothing methods. For the exponenUal smoothing methods, the
results are highly dependent upon the initial values of the location and trend
parameters and the smoothing constant. (The smoothing constant determines the
responsiveness of the results to the most recent experience.) If a large experience
period is available, the initial values influence the results to a lesser extent. If a
relatively high smoothing constant were used, say more than 0.5, the fifteen years of
experience that will eventually be available from Financial Calls will generally be
sufficient to overcome concerns regarding the initial values. Statistics texts
commonly recommend that the smoothing constant be determined based on trial
and error.

NCCI Examination - Volume V - Section liB - Part 3 November 22, 1991 Page 55

MILLIMAN & ROBERTSON, INC.



TREND

We recommend that NCCl perform further research into exponential smoothing
using the loss experience in all states. Our analyses indicate that NCCI’s procedure
could benefit from revisions to the methodology, particularly with respect to the
identification and evaluation of turning points. The methods identified above are
often better able to react to changes in trend rates than the current regression
technique.

D. Credibility and the Credibility Complement

Credibility procedures involve estimating a quantity by taking a weighted average
between an indication based on the most relevant data (the "observation") and an
indication based on more stable, but less relevant, data (the "credibility
complement"). The weight assigned to the observation is called the "credibility" of
that observation (usually denoted by the letter "Z"). In the current NCCI trend
procedure, the complement to the trend indication for.a particular state is the trend
indication for a group of states. Approaches to credibility can be categorized as
"classical" or "Bayesian."

1. Classical Credibility

Classical approaches start with a statistical evaluation of the accuracy of the
observation, leading to the construction of "confidence intervals" around that
observation. A requirement for the widest acceptable confidence interval (e.g. 95%
confidence of being within _+5%) is selected, somewhat arbitrarily, and denoted the
100% credibility standard. An observation producing a confidence interval smaller
than or equal to the 100% standard is deemed 100% credible, while one with a
wider confidence interval is assigned partial credibility equal to the ratio of the
width of the confidence interval corresponding to the 100% standard to the width of
the confidence interval around the observation. More commonly, the 100%
standard is translated to a volume requirement (say Plo0) and partial credibility is
assigned based on the volume underlying the observation (say Pobs) according to the

!

.I/~ (the "square root rule"). Given the common assumption thatformula

variance is inversely proportional to volume, and assuming that the observation is

Page 56 November 22, 1991 NCCI Examination - Volume V - Section lib - Part 3

MILLIMAN & ROBERTSON, INC.



TREND

drawn from a Normal distribution, the two partial credibility approaches are
equivalent (see Venter~).

The classical credibility approach is arbitrary and judgmental in a number of
respects. While it can be justified by a "limited fluctuation" line of reasoning, it is not
in fact the mathematical solution to any well defined problem. Significant
drawbacks include:

(1) the 100% standard is arbitrary, and

(2) the credibility does not reflect the predictive ability of
the credibility complement.

The second drawback is the area of our greatest concern. For example, suppose a
state’s experience fails to meet the standard and is assigned 50% credibility, but that
no appropriate credibility complement is available. It would be preferable in this
case to give 100% weight to the state indication, albeit less stable than we would
like, rather than give 50% weight to an inappropriate indication. The
appropriateness of the complement should be addressed.

2. Bayesian Analysis and Bayesian Credibility

Bayesian analysis starts with a prior (’a priori’) hypothesis and an observation.
Bayes’ theorem is then applied to produce an "a posteriori" hypothesis, the optimal
combination of the available information. The a priori hypothesis corresponds to the
credibility complement in our case. To apply Bayes’ theorem directly, it is necessary
to know the form and parameters of the statistical distributions governing both the
complement and the observation. These may be postulated but are rarely known in
practice.

3 Gary G. Venter, ’Classical Partial Credibility with Application to Trend,’
PCAS LXXlII, 1986, p. 27.
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Bayesian credibility is an approximation of Bayesian analysis developed by
B~ihlmann4. It takes the familiar form of a credibility weighing between the
observation and the credibility complement, and it requires estimates of the means
and variances, but not the forms, of the distributions. Note that the only additional
information required, as compared to classical credibility, is the variance associated
with the credibility complement as an estimator of the mean underlying the
observation. The weights given to the observation and the complement are then
inversely proportional to the variances. Thus, if the variances of the observation and
the credibility complement are 0.2 and y2, respectively, the weights for the

observation and the credibility complement are          oJ~d
iX2 + y2            iX2 + y2 ’

respectively. It has been provens that the Bayesian credibility solution is identically
the Bayesian analysis solution for certain distributions. B0hlmann proved that in all
cases, the Bayesian credibility solution is the best linear unbiased estimator for the
Bayesian analysis solution.

3.    Empirical Bayesian Credibility

Empirical Bayesian credibility refers to techniques where the necessary parameters
are estimated directly from the data. While the variance associated with the
observation must be estimated for classical credibility as well as Bayesian credibility,
the key to Bayesian credibility is the consideration of the variance associated with
the credibility complement.

a. The BLihlmann/Straub Model

BOhlmann and Straub6 developed techniques for the credibility weighing of
individual reinsurance treaty experience against the experience of a

H. BOhlmann, "Experience Rating and Credibility," ASTIN Bulletin IV, Part III,
1967, p. 199.

e.g., W. S. Jewell, "The Credible Distribution," ORC73-13, August 1973; The
ASTIN Bulletin, 7, 1974, p. 237.

H. BLihlmann and E. Straub, "Credibility for Loss Ratios," (Translated by C. E.
Brooks), ARCH, 1972.
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combined portfolio. Their model is useful whenever the credibility
complement is based on combined experience and the details of the
individual contributors to the combination are available. It is a natural model
to use in developing credibilities for state versus countrywide data.

The variance associated with the credibility complement is estimated by
comparing the variance associated with individual state estimates (the "within-
state" variance) with the variance among estimates for different states (the
"among-states" variance). If there were no real differences among the states,
the observed among-states variance would be similar to the average within-
state variance. To the extent that the observed among-states variance
significantly exceeds the average within-state variance, it provides evidence of
real differences among the states. The greater the real differences among the
states, the less the predictive value of the credibility complement.

Hachemeister7 applied techniques similar to B0hlmann and Straub to trend
models (and to linear models in general), considering the specific case of
state versus countrywide trend. Meyers8 described the techniques applied
to classification relativities.

We tested a number of applications of the B0hlmann/Straub Model. Our
approaches, discussed in detail in Appendix B, use the Meyers presentation
as a starting point. Results of the applications will be discussed in a
subsequent section.

Charles A. Hachemeister, Credibility - Theory and Applications, Kahn, editor
New York: Academic Press, 1975, pp. 129-169.

8 Glenn Meyers, "Empirical Bayesian Credibility for Workers’ Compensation
Classification Ratemaking,’ PCAS LXXI, 1984, p. 96.
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b. The Van Slyke Approach

Van Slyke9 presented an empirical Bayesian credibility approach for trend
factors in which the credibility complement is no (i.e., 0%) trend. The
variance associated with the observation was calculated based on the linear
regression model while the variance associated with the (no trend)
complement was based on the very simple no-trend model. Since the former
model predicts variance increasing with the length of the projection period
while the latter model does not, Van Slyke’s result is that the trend rate
asymptotically approaches no trend as the length of the projection period
increases. We consider this result counter-intuitive, a consequence of using
inconsistent models to measure the two variances.

c. The Brehm/Guenthner Approach

Brehm and Guenthner1° apply the method of mixed estimation to trend
credibility. They demonstrate that their approach is equivalent to an
empirical Bayesian credibility approach, and cite a state versus countrywide
trend example (among others). In the Brehm/Guenthner example, the state
and countrywide variances are based directly on the variances associated
with the state and countaywide trend indications. Under this approach, the
countrywide trend will generally be more reliable than that of any single
state; accordingly, all states will receive credibilities less than 50%. The
distinction in this case is that the Brehm/Guenthner measure of countrywide
variance relates to the accuracy of the countrywide trend rate as a predictor
of countrywide trend rather than its accuracy as a predictor of trend in a
particular state.

9

10

Oakley E. Van Slyke, "Credibility-Weighted Trend Factors," PCAS LXVIII,
1981, p: 160.

Paul Brehm & Denis Guenthner, UThe Econometric Method of Mixed Method
Estimation: An Application to the Credibility of Trend," 1990 CAS Discussion
Paper Program, p. 171.
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d. Using Historical Prediction Errors

Given an adequate data base, it may be possible to derive empirical Bayesian
credibilities from direct measurements of the projection accuracy of state
versus countrywide experience. In general, the approach is to assemble data
for many states over a number of years, and then to compare the accuracy of
projections made using only state data with the accuracy of projections using
only count~i~vide data. These measurements of projection accuracy would
be used to calculate the state and countrywide variances used in determining
the parameters in the Bayesian credibility formulas.

Producing an adequate data base for this type of calculation does not appear
to be onerous. As discussed below, eight years of data for all states might be
adequate, and a somewhat longer period (say fifteen years) would be ample.
With eight years of trend data available, we fit trend lines to five-year periods
and measured projection accuracy for projections two and three years
beyond the trend data. Thus, for each state w~ had two readings of the two-
year prediction error and one reading of the three-year prediction error. If
we had eight years of data for 33 states (the "countrywide" group), we would
have 99 readings of prediction errors. Making the data base longer would
have advantages of increasing the number of readings and providing
measurements over a greater range of economic conditions.

The procedure then involves calculating prediction errors, once with 100%
weight to state data and once with 100% weight to countrywide data.
Prediction errors would be expressed as percentages of the actual data and
mean square errors would be calculated for state and countrywide
projections. If a2 and 72 represent mean square errors for state and

countrywide projections respectively, then would represent the
~2 + 72

credibility of the "average’ state.

To measure the credibility for individual states, some "base" would be
introduced. Measures of volume are commonly used for credibility bases.
The current NCCl procedure uses the quality of the fit of the state trend line,
and a base of this type could be used as well. Credibility bases are
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discussed further in the next section. The procedure discussed above is
presented in greater detail in Appendix B-2.

4. Base for Measuring State Credibility

Whatever credibility method is used, credibility must be assigned according to some
"base" which reflects the relative variability of results.

a. Volume

Most commonly, credibility is assigned according to some measure of volume.
Five-year state on level premiums provide a readily available, reasonable
measure of volume in our case. Five years of claim counts, if available, may
make a good alternative measure. For the purposes of this discussion, we
will denote the volume measure for state i as Pi (whether or not it represents
premiums).

The use of the volume measure is generally predicated on the assumption
that volume is inversely proportional to variance. That is, if the variance for

state i is ~i2, then ~t2 can be estimated by --~-~, where V2 is a

proportionality constant.

Recalling that the Bayesian credibility for state i is Z~ -        , where y2 is
~Ii +

the variance of the complement, we can replace ~ by its estimator

Then, the credibility is:

where
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This is the most common form for Bayesian credibility.

b. Volume Plus a Constant

There may be sources of variance that do not tend to decrease with volume.
An example is the possible general failure of the regression model to perfectly
model trend. Meyers and Schenker11 suggest the introduction of a constant

term. Thus, the estimator for ~ is now ---~ ÷ C. Substituting, the

credibility becomes:

wh~r¢ ,K- I/~ and d = 1 + (7
y2                y2

c.    Quality of Line Fit

Under NCCI’s current classical credibility approach, credibility is a direct
function of the sum of squared residuals (’SSR") of the fitted line (or
exponential curve). Volume affects credibility only indirectly to the extent it
influences the goodness of the fit.

Directly reflecting the quality of the fit is straightforward in the Bayesian.
approach. In this case, the variance of the state trend indication, ~2, can be
estimated directly as a function of the SSR. Credibility is then calculated
according to the basic formula:

11 Glenn Meyers and Nathaniel Schenker, ’Parameter Uncertainty in the
Collective Risk Model,’ PCAS LXX, 1983, p. 111.
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Results of Testing - Empirical Bayesian Credibility

We performed extensive testing of empirical Bayesian credibility according to the
B~hlmann-Straub model. Our applications are discussed in detail in Appendix B.
Our tests were based on five years of Financial Call data for thirty-three states. We
tested many combinations of data and methods, as follows:

Loss Types: Indemnity and Medical.

Data Types: Paid, Incurred, and Incurred excluding IBNR.

Trend Model: Linear, Exponential, and Adjusted Linear. In
Adjusted Linear, all states are adjusted to a common loss ratio
level before calculating trends.

Credibility Formula: Varied according to the three credibility
bases previously discussed. We also tested a correction for
bias in the credibility estimates.

State Groupings for Medical: All states combined, fee states vs.
non-fee states, "effective" fee states vs. all other.

a. Comparison of Within-State and Among-State Variances

As a general pattern, we found that the variances among the state trend
indications were far greater than the variances of the within state trend
indications. In other words, the observed variation in trend estimates from
state to state is far greater than the random variation which would occur if
there were no systematic differences between the states.

Table 15, on page 66, compares the within-state and among-state variances
for the various data and method combinations. (Variances for the
exponential model, denoted with asterisks, are based on natural logarithms of
loss ratios and therefore, differ in scale from the linear variances; however,
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the relationship between among-state and within-state variances is
comparable to the linear models).

Note that the among-states variances are many times the within-state
variances. Even though the medical fee states are apparently more
homogeneous than the other groupings, the analysis indicates that there are
significant non-random differences among the states.

b. Comparison with NCCI Credibilities

As a result of the comparison of variances, the credibilities resulting from the
empirical Bayesian approach are much higher than those produced by the
NCCI formula. Note that the higher Bayesian credibility does not imply that
state results are any more reliable than indicated by NCCI’s classical
credibility approach (in fact, the identical theory has been applied to measure
the reliability of state results). Rather, the implication is that the credibility
complement is relatively unreliable as an indicator for the trend in any given
state.

Table 16, on page 67, compares average credibilities between the volume
based Bayesian method and the NCCI method. The Bayesian credibilities
based on volume plus a constant or quality of line fit give different estimates
for credibilities of individual states, but very similar average credibilities (over
all states) to these shown in Table 16 for the volume based method. The
Bayesian credibilities are much higher than the NCCI credibilities, even for
the relatively more homogeneous medical fee states group.

c. Possible Inaccuracy in Assumptions

Given the dramatic nature of the above results, it is important to examine the
assumpUons underlying the empirical Bayesian credibility model with a
critical eye. In particular, we focus on the ’within-state’ variance, i.e. the
variance associated with estimates of the trend rate in each state.
The variances of the estimates of the trend rate have been derived using
standard regression formulas. These variances are valid only to the extent
that the trend model itself is valid. In other words, the assumption is that
except for random noise, there is a true underlying trend which is constant
over time. Given observations of the changing trend rates over long periods
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Table 15: Within.State vs, Among-State Variance

Among.- Average
State:" Witliin,~3tate

Indemnity: IncurredI..I Linea~ ~i ~ " 0:~8 0.033

Paid~ ....... Li~a~:. ~. ~ .... 0348 0.027
~ Adi~~ Li~ea~.~.~ 0324~ ...." 0.024

" I I I I : ..... E~onentiai~ 4:839 0;t28

0.024
Excludinl~.: ~: Adj! Lin~:i:~:i::;!:i:iStates~ 0.349 0;022
1BNR : i~::::Exponentiai.-:~!::i: i 4~473 0.151

Eiffeat: 0~046
~dj. Linear.
Exponentiat:~i ~..

0.029

0.270

0.022
.... ~ 0~0t 5

0~208:
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Table 16: Average Credibilities
Empirical Bayesian vs, NCC!

Indemnity Incurred ~ Linear~ CW 0..918 0.542
Excluding ~ Adj~ Linear . 0:928 0.542
IBNR ExponenUal~ .i 0.946 0.532

Incurred;.i~;:.:Linear:~. 0.922 0.568
Adj. Lineari.-~i 0~925; 0.568
Exl~onentiaf :!~ .... ....0.95:I 0.603

0.574
_Adj. Lineai~. 0°939 0.574
Exponential 0~982 0.568

0~429
0.429
0.470
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of time, the imperfection in this assumption is apparent. The implication is
that the within-state variances are understated. This in turn leads the
estimates of the among-state variances to be overstated, which in turn leads
the credibilities to be overstated.

By way of contrast, in most applications of the credibility theory, the quantity
being estimated is a mean rather than a trend rate. Unlike trend rates, the
standard formulas for the variances of sample means are not dependent on
any model for their validity. Thus, in estimating a trend rate rather than a
mean, we have an a priori expectation that the model will lead to
credibilities that are overstated to some degree. The NCCI procedure is
based on the same regression assumptions, and therefore will also tend to
understate the variance of the state trend indication.

d. Credibility Formulas

Credibility formulas varied according to the three credibility bases tested and
whether the adjustment for bias was applied. We were able to apply each of
the formulas discussed without practical difficulty.

The "volume plus a constant’ credibility base flattened credibilities, i.e. raised
credibilities for low credibility states and vice versa. Overall, average
credibility was not significantly affected. The constant was generally found to
be statistically significant. In the example of linear trend applied to incurred
indemnity losses excluding IBNR, the constant accounted for 43% of the
average within-state variance with the remaining 57% inversely proportional
to volume.

The quality of line fit credibility base produces a different distribution of"
credibilities by state, again with similar overall average credibility. Since this
base is used in the current NCCl credibility procedure, the pattern of
credibilities by state more nearly matches the results of the NCCI procedure,
although the Bayesian credibilities are significantly higher.
We were concerned that the quality of line fit base is subject to random
variation; i.e., give the same underlying variance in loss ratios around their
theoretical mean, the quality of line fit will vary from one trial to the next.
This variation could be beneficial if a poor quality of fit has value in
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predicting a poor reading of the trend rate; otherwise, a more stable indicator
of state credibility is preferable.

We used a Monte Carlo simulation to test the hypothesis that quality of fit
helps predict the accuracy of the trend rate, given constant underlying
variance in loss ratios. We simulated 300 sets of five years of loss ratios,
each assuming the same (linear) underlying trend, plus independent,
identically distributed normal errors. We fit a line to each set by ordinary
least squares, and calculated the sum of squared residuals (SSR) and the error
in the trend rate. We found no significant correlation between the SSR and
the squared error in the trend rate (actual correlation coefficient = -4.3%).
We concluded that credibility should be based on the best available estimate
of the underlying variance and that the quality of fit in a particular case
provides no additional explanatory value.

In accordance with the above result, we conclude that credibilities based on
volume are preferable to credibilities based on quality of line fit.
Furthermore, the significance of the constant in the volume plus a constant
credibility base leads us to conclude that the volume plus a constant
approach is preferable to credibilities based on volume alone. Thus, we
consider the volume plus a constant credibility base to be the most reliable
approach.

The adjustment for bias in the credibility estimates (described in greater detail
in Appendix B) is straight forward to apply. The adjustment always increases
credibiliUes, but has a minor effect when credibilities are close to one. The
adjustment is imperfect, and given the high credibiliUes indicated in our
testing, is probably unnecessary. However, if additional tests of Bayesian
credibility methods produce substantially lower credibilities, the bias issue will
be more significant and should be explored further.

6. Results of Testing - Historical Prediction Errors

Using the eight years of available data in our eight-state sample, we projected two
and three years ahead from the first five years, and two years ahead from the
second through sixth years. We expressed each projection error as a fraction of the
projected point, and averaged the squared errors across all states and all two-year
and three-year projections. We made projections using state data alone,
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countrywide data
alone, the NCCI
credibility formula, and
the B~ihlmann-Straub
Model (using quality of
line fit as the credibility
base). The results
displayed in Table 17
are based on linear
trend applied to
ultimate loss ratios
projected using incurred losses excluding IBNR.

Table:iT:: Average Squared Relative Error
2:~~ 3year proj~Ons

In particular, note that the errors based entirely on countrywide data are smaller
than the errors based on statewide data. This contrasts sharply with the implications
of our application of the B0hlmann-Straub Model. While we must be wary of
results based on small sample sizes, this test supports the hypothesis that the
B~ihlmann-Straub credibilities are overstated.

7. Recommendations

We recommend that NCCI continue testing in this area. Our recommendation is
based on our conviction that the optimal weights for an average of two estimates
should be based on the value of each of the two esUmates. Bayesian credibility
provides the framework for doing so.

Empirical estimates of the variances of the state trend indication and the
complement still need to be developed. In our testing, we found that the
B~Jhlmann-Straub Model produced results which are likely biased towards excessive
credibility for the states. The method for determining empirical credibilities using
historical prediction errors, as outlined in Appendix B, seems promising. We
recommend that NCCI assemble the necessary data and continue testing this
approach, as well as other approaches aimed at measuring the relative value of state
trend versus the countrywide (or other) complement.

We recommend that NCCI assign credibilities to individual states based on volume,
preferably using an approach analogous to the "volume plus a constant" credibility
base. This recommendation is not directly related to the issue of Bayesian versus
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classical credibility. It could be implemented as part of a Bayesian credibility
procedure or as part of a classical credibility framework if, after investigation, NCCI
does not implement a Bayesian credibility procedure.

E. Effective versus Ineffective Fee Schedules

As described above, NCCI splits states with medical fee schedules between those
that are effective and those that are ineffective based on the trend rate observed in
each state relative to the trend rates observed in non-fee states. An alternative is to
evaluate the characteristics of each fee schedule prospectively to identify its
anticipated effectiveness. The determination of these characteristics can be
validated statistically in those states that have had medical fee schedules for several
years.

1. Considerations

a. A Posteriori GroupinF=rs

It is always possible to create arbitrary subsets of the states that will show less
among-states variance than that of the entire group. These groupings and.the
resultant reduction in variance do not, however, necessarily increase the
appropriateness of the credibility complement.

b.    Random Fluctuations Expected

As for all trend calculations, random fluctuations in trend indications for fee
states are expected. That is, the trend indication for a particular year for a
state that has a generally effective fee schedule could exceed the 33rd
percentile of the indications for non-fee states solely due to random
variability. It would not be appropriate to infer that the fee schedule was
necessarily ineffective.

c.    Consistency Between Years

The current procedure for allocating states leads to changes in the group of
states that are considered to have effective medical fee schedules from year-
to-year. In some circumstances, this has lead to increased variations in the
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credibility complement for states with effective medical fee schedules. The
alternate approach (grouping states according to fee schedule characteristics)
will increase the consistency of the groupings over time.

d. Reduced Trend Expected in Fee States

After a medical fee schedule is introduced, unit charges for each procedure
remain constant except when a change is made to the schedule itself. When
this occurs, a law amendment factor is derived and the increase in costs is
reflected in the benefit on level factors. As a result, the trend observed in on
level loss ratios is expected to be reduced with the introduction of a medical
fee schedule, even if the fee schedule itself is not effective at controlling
losses and trend.

2. Recommendation

In light of the above considerations, we recommend that NCCI perform research to
attempt to identify those characteristics of medical fee schedules that determine their
effectiveness in reducing medical trends and use that information to split states with
medical fee schedules on an a priori basis. If such characteristics cannot be
identified, we recommend that states with fee schedules be grouped together for the
purpose of calculating credibility complements, rather than including those currently
deemed to have ineffective fee schedules with states that do not have fee schedules.

F. Application of Indicated Trend to Data

NCCI calculates the trend between the experience period and the rate effective
period as the ratio of the loss ratios derived from the curve fits at the midpoints of
each of these periods. The projected loss ratio during the rate effective period is
then calculated as the selected trend rate times the average of the loss ratios from
the most recent calendar-accident year and the most recent policy year. An
alternative that is more commonly used in statistics is to project the loss ratio from
the trend line itself. That is, the level of the projected loss ratio, as well as the rate
of increase, is determined from the trend line.

This is illustrated in Figure 4, on the next page. The observed loss ratios and the
fitted trend line are shown. The point labeled A is the loss ratio for the most recent
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policy year. If we ignore
the averaging with the
most recent calendar-
accident year, the loss
ratio projected for the
rate effective period is
represented by B. Under
the alternate approach,
the loss ratio projected
for the rate effective
period would be
represented by C which
is derived by
extrapolating the fitted
trend line to the midpoint
of the rate effective
period. Under the

rigure 4: Comparison of Projected Loss Ratios

4~

current procedure, B is derived as the product of A and the ratio of C to D.

I. Reliance on a Single Point

The projected loss ratio under the NCCI approach will be much more responsive to
the last observed loss ratio than it will be under the alternate approach. To the
extent that the most recent point is indicative of future losses, the NCCI approach
will more accurately project the loss ratio during the rate effective period. That
approach, however, also subjects the projected loss ratio to higher random
variability. Because the volume of losses and premiums for each policy year are
large, the loss ratio for that policy year is generally considered to be credible.

2. Projection Accuracy

We have evaluated this aspect of the trend projection by comparing the accuracy of
the loss ratios projected for the rate effective period using both approaches. As for
the tests described above, we have ignored the loss ratio from the most recent
calendar-accident year in our comparisons. Our analysis indicates that the NCCI
approach is more accurate (has lower average deviations) than the alternative
approach for projecting indemnity loss ratios, as shown in Table 18, on the next
page. This indicates that valuable information is gained regarding the level of future
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Table 18.. ProjectionAccuracy

Squared~ . i Sampte Squared Sample
Error Bias~ ~: ~Error     Bias

0.018 0.059 . 0~028 0.079
0.014 0.037 " " : 0101 4 0.042

loss ratios from the loss ratio observed in the most recent policy period. For
medical, the prediction errors from the two approaches are essentially the same.

3. Recommendation

Based on the tests of projection accuracy, we recommend that NCCI continue with
its current approach.
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VI. ECONOMIC AND BENEFIT CHANGES (SECTION 3c)

"Are adequate adjustments made to projections by the NCCI’s trend
model when significant legal or economic changes occur on a state or
national level?"

In this section, we will identify several different types of economic and legal (benefit)
changes that may affect workers compensation trend. For each, we will identify the
types of adjustments that have been made in the past by NCCl, as well as our
evaluation of the reasonableness and adequacy of the adjustments. Suggestions
regarding alternate approaches will be made, but full testing of such alternatives is
outside of the scope of this assignment.

A. Economic Changes

Changes in the economic environment of a state or region can affect workers
compensation costs. Examples of such changes include those affecting a major
industry, such as the decline in the oil and gas industry in Texas, Louisiana, and
Oklahoma in the early 1980s, and those affecting the types of workers, such as the
shift generally observed throughout the U.S from the manufacturing sector to the
service sector. The latter type of shift will be discussed in a later section of this
report.

1. Considerations

Historically, NCCI has not revised the trend procedure to reflect economic changes.
In practice, it is not only difficult to predict the impact of economic changes on
workers compensation losses, but also the timing and magnitude of the economic
changes themselves. Due to the lag between the experience period and the time
when filings are prepared, however, additional information regarding the economic
situation in a state is available. For example, an industry could be newly
experiencing difficulties or a region could be beginning a recovery that is not
reflected in the loss experience. In these situations, an understanding of the impact
of economic changes on workers compensation losses would be of value in making
more reliable projections of the losses expected during the rate effective period.
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A difficulty in interpreting the impact of economic changes on workers
compensation losses arises from three sources: (1) explanations of a similar
phenomenon by two contradictory reasons, (2) the difficulty in identifying that "best"
data in advance of the analysis, and (3) to a lesser extent, the smoothing effect
implicit in policy year data. An example of the first relates to explanations of
increases in claim frequency. A case can be made that, as the economy expands,
there is a greater number of less experienced workers who will tend to have a
higher frequency of injuries. On the other hand, a case can be made that, as the
economy is declining and workers are laid off, the number of soft tissue injury claims
tends to increase as workers seek an additional source of income. As a result of
such contradictory explanaUons for increases in frequency, it is difficult to predict
whether claim costs will increase with a recovery or a decline in the economy.

It is often difficult to know in advance what types of insurance data and economic
statistics will be valuable in determining a good econometric model. As such,
econometric analysis often involves extensive research, data collection, and analysis
in the model identification phase, not all of which will be cost-justified.

The study of historical linkages between economic changes and workers
compensation losses can sometimes be obscured by the smoothing effect of policy
year data. Economic changes can often be identified with specific periods of time.
Many of the linkages between economic changes and claim costs are more closely
related to accident date than to policy issuance date. Since two policy years cover
each accident date, what might be a fairly obvious change could be obscured by the
policy year trend line.

2.    Recommendations

We recommend that NCCI undertake a detailed analysis of econometric modeling
for projecting future loss ratios. Such modeling may increase the reliability of
projections, as well as provide explanations for changes in losses. In particular,
econometric modeling can capture the turning points in projected losses.

In addition, we recommend the review of the loss experience in states in which
significant economic changes have occurred to idenUfy any consistently measurable
changes in losses or trend rates. In particular, to the extent that the trend rate or
level of loss raUos has changed at the inception of a period of difficult economic
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times, it would not be unreasonable to assume that the trend rate or level of loss
ratios would revert to its historical level, as the economy reverses itself.

This type of measurement can be performed judgmentally or through the use of
regression analysis. A review of losses, pure premiums or loss ratios in graphical
form can often assist in such analyses. Regression lines can be fit using not only
time as an independent variable, but also an index that measures the state of the
economy. If the level of loss ratios is believed to have been affected by a recession,
the independent variables would be time and the index. If the trend rate is.
believed to be affected, the independent variables would be time and the product
of time and the index. To the extent that an additional variable is added to the
trend projection, a longer experience period will be needed to produce reliable
indications. In addition, current information regarding the state of the economy,
along with forecasts thereof, will be needed to estimate the value of the index
during the rate effective period.

B. Introduction of Medical Fee Schedules

The introduction of an effective medical fee schedule is expected to not only reduce
medical costs, but also the rate at which they increase. NCCI has recognized this
through the use of different credibility complements for states with and without
effective medical fee schedules. In addition, the bent-line procedure, recently used
in Texas, provides an adjustment for the trend rate in states in which the medical fee
schedule was introduced after the experience period used for trending.

The differentiation in credibility complements for states with and without effective
medical fee schedules is reasonable, but that the implementation can be improved
as described in an earlier section. For states in which a medical fee schedule has
been introduced during or after the experience period used for trending, we
recommend that additional adjustments be made and that the bent-line procedure
be refined further.

States in which a Medical Fee Schedule is Introduced After the Experience
Period

The bent-line procedure, described earlier, has been introduced for Texas, where a
medical fee schedule was introduced after the experience period. The overall
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approach is a reasonable method for adjusting the state’s indicated medical trend in
light of the change in the benefit structure. At the same time, the state’s trend
relative to other states is still maintained. This procedure can be used in states in
which the medical fee schedule was implemented after the beginning of the
experience period used for the overall rate level calculation.

We recommend, however, that the trend for all states with medical fee schedules be
used to determine the adjustment, rather than the trend for states with effective
medical fee schedules. Unless specific components of medical fee schedules are
identified that are clear predictors of the effectiveness of the schedule in reducing
medical trend, it is not appropriate to recognize the total potential reduction in
medical trend from no fee schedule to an effective fee schedule. Note that the
trend for all states with a medical fee schedule may not currently be calculated on a
regular basis by NCCI.

Exhibit 12 shows a comparison of the calculations under both the NCCI approach
and the proposed modification.
the Countrywide Fee Loss
Ratios at 1/92 in which
the pure fee trend of
0.044 is used in the M&R
column and the
Countrywide (effective)
Fee Trend of 0.004 is
used in the NCCI
column. This change is
carried through to the
calculation of the Texas
Fee Loss Ratio at 1/92,
resulting in a significantly
higher indicated loss
ratio. Figure 5 illustrates
the different loss ratios
and trends graphically.

The difference in the calculations can be seen in

pari~on of L~s~.R~tios

NCC; ~Fe,

0~/01~92

The calculations shown on Exhibit 12 involve loss ratios for policy years in the
experience period, almost all of which occur before the implementation of the
medical fee schedule in Texas on September I, 1988. If the procedure is applied in
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a state in which the medical fee schedule is introduced after the end of the
experience period, we recommend that the procedure be refined so that the lower
projected trend is used only after the date that the schedule was introduced.
Otherwise, the bent-line procedure will understate the total trend between the
experience period and the rate effective period.

Medical costs are expected to increase at the existing trend rate until the fee
schedule is implemented. Only after implementation is the lower trend rate
expected to be observed. The trend factor between the experience period and the
rate effectige period should therefore be a weighted average of these two trends.
The weights would be determined by the relative time periods between the
midpoint of the experience period, the effective date of the medical fee schedule,
and the midpoint of the rate effective period.

This is illustrated in
Figure 6 for a
hypothetical state in
which the medical fee
schedule is assumed to
have been introduced on
July 1, 1990. The
midpoint of the
experience period is
January 1, 1989 and the
midpoint of the rate
effective period is
January 1, 1992. The
calculations underlying
these loss ratios are
shown on Exhibit 13.

Figure 6: Timin~ of Change in:Trend

States in which a Medical Fee Schedule is Introduced During Experience
Period

It is our understanding that no adjustments are made to the medical trend
calculation in states in which a medical fee schedule was introduced during the
experience period used for determining trend. The result is that, until a medical fee

¯ schedule has reduced medical trend to below the 33rd percentile of states without a
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medical fee schedule, the medical losses may be trended at a higher rate than
necessary. This is the combined result of relying on trends during a period in which
no medical fee schedule was effective and the use of the higher (non-fee state)
credibility complement. Note that this higher medical trend from the state’s own
experience will be tempered over time as the medical fee schedule reduces losses
on claims that remain open from policy years during the experience period.

For states in which the medical fee schedule was implemented early in the
experience period, such as during the oldest policy year, we recommend decreasing
the number of years used to determine the medical trend. This will tend to
eliminate potential distortions in the trend calculation due solely to the
implementation of the medical fee schedule.

For other states, we recommend increasing the number of years used to determine
the medical trend before the introduction of the medical fee schedule and then
performing the bent-line procedure to determine the trend rate after the
implementation of the fee schedule. The state’s base trend would be estimated
using only policy years before the introduction of the medical fee schedule. For
these states, the adjusted trend is used for the entire trend period, because the
medical fee schedule will have been implemented before the midpoint of the
experience period used in the rate level calculation.

As two to three years of experience become available under the medical fee
schedule, its impact on trend can be tested by reviewing the trends between policy
years after the schedule was introduced. To the extent that measurable decreases in
trend are observed, the trend factor can be adjusted accordingly. If no measurable
decreases in trend are observed, the bent-line procedure can be used until the most
or all of the experience period used for trending is after the introduction of the
medical fee schedule.

C. Other Significant Benefit Changes

There are other benefit changes that may change the trend rate. In the past, a few
adjustments have been made for such changes. For example, in 1987, Colorado
eliminated vocational rehabilitation from its benefit structure. It was believed that
the growth of the vocational rehabilitation industry may have led to a higher trend
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rate. Judgmental adjustments were made for several years in anticipation of a
reversal of such changes.

Also, there was a large reduction in indemnity benefits in Maine in 1987. As in
Colorado, it was believed that both the level of losses and the rate at which they
trended would be reduced. As a result, no trend was used for indemnity for two
years. In our sample states, there were several large benefit changes, including:

a significant change in permanent partial benefits in
Louisiana in 1983 to a wage losslimpairment schedule
system,

an increase in the maximum benefit from 100% to
150% of the SAWW in Connecticut in 1986, and

a redefinition of losses to include vocational
rehabilitation in Oregon in 1986.

Reviews of the ultimate, on level loss ratios in each state do not generally point to
any significant changes in
trend resulting from these
benefit changes with the
exception of indemnity
loss ratios in Louisiana.
Figure 7 shows the on
level indemnity loss ratios
for Louisiana. Graphs of
the loss ratios in each
state are shown in
Exhibits 14 through 31
for indemnity and
medical, separately.

It is difficult to evaluate
whether the change in
trend in Louisiana
resulted from the change
in benefits or the change

Figure 7
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in the economy in that region that occurred concurrently. A review of similar graphs
for other states in the same region, e.g., Texas and Oklahoma, may provide some
insight. The lack of a parallel change in medical loss ratios is an indication that the
benefit change may have led to the change in trend. It may, therefore, be
appropriate to review indemnity benefit structures and give separate treatment to
those states with wage loss systems or, at a minimum, to implement a procedure that
could be similar to the bent-line procedure to recognize the impact on trend of
changes to a wage loss system.

In general, we recommend a systematic review of on level loss ratios to identify any
benefit changes that are consistently related to changes in the observed trend (a
bend in the graph).
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VII. ADJUSTMENTS FOR AUTOMATIC BENEFIT CHANGES
(SECTION 3d)

"Contrast the current model, which puts all losses to a current benefit
level, to a model which puts all past losses to the same "relative" value
of prospective benefits. (In other words, if the prospective rain/max
benefit level and state AV~A/V were $100/$300 and $320, respectively,
then no adjustment would be made to past losses if the past values were
$80/$240 and $256. This method would apply a steeper trend line to a
lower historic loss level.,)’

The NAIC requested that we evaluate an alternate approach for adjusting indemnity
losses to current benefit levels in the trend calculation. It was suggested that
benefits be brought to the same relative benefit level, rather than to a common
absolute benefit level. Examples of the types of benefit on level factor calculations
that would be affected by such a change include those for minimum and maximum
weekly benefits, the percentage compensation rate, and increases in medical fee
schedules.

A. Current Approach

Under the current NCCl approach, historical indemnity losses are adjusted to the
current benefit level, with the intention that the losses for each year reflect the
provisions, e.g., dollar amount of the minimum and maximum benefits, in effect at
the time the filing is prepared. These adjustments are made through the on level
factors. Each time the SAWW is increased, a law amendment factor is calculated
which estimates the increase in benefits paid in a recent twelve-month calendar
period to reflect the revised benefits.

B. Alternate Approach

Under the proposed alternative, law amendment factors would be calculated
whenever benefits change relative to the SAWW or other changes in benefits
unrelated to the SAWW were enacted. That is, historical losses used in the trend
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calculation would reflect constant ratios of limited benefits to unlimited benefits,
rather than a constant dollar level of benefits.

This difference can be illustrated graphically for minimum and maximum benefits, as
shown in Figures 8 and 9. These figures show the relationship between the SAWW
and the minimum and maximum benefits reflected in the losses used for trend
under each approach. In Figure 8, the minimum and maximum benefits are
represented by horizontal lines, as they are adjusted to a constant dollar amount. In
Figure 9, the lines representing the minimum and maximum benefits increase
proportionally to SAWW. (For this illustration, minimum benefits of 50% of SAWW
and maximum benefits of 150% of SAWW were used.)

Altemati !

A comparison of the calculations of indemnity trend and the resultant indications in
two states, Connecticut and Illinois, will be used to illustrate the differences in the
approaches. The minimum and maximum benefits in Illinois have remained
constant percentages of the SAWW during the entire period used for the trend
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calculation, whereas the maximum benefit in Connecticut increased from 100% to
150% on October 1, 1987.

Exhibits 32 and 33 show the trend calculations for Connecticut and Illinois using the
current NCCI procedure. Table 19 shows a comparison of the law amendment
factors including and excluding those related solely to increases in minimum and
maximum benefits tied to the SAWW. As can be seen, fewer law amendment
factors are needed under the alternate procedure. Exhibits 34 and 35 show the
trend calculations under the proposed alternative. The trend rate under the
alternate approach is somewhat higher than under the NCCI approach. The trend
is, however, applied to lower loss ratios resulting from the lower on level factors. It
is important to recognize that this change in the trend procedure requires a
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corresponding change in the on level factors used in the overall rate level
calculation.

Figure 10 and Figure 11, on the next page, show the resultant fitted trend lines
under both approaches.

C. Possible Implementation Procedure

A procedure for implementating the alternate approach has been used internally by
one or more state insurance departments. The following steps are performed for
each policy period and for the Rate Effective Period.

Calculate (or estimate) average values of the minimum benefit, the
maximum benefit, the percentage compensaUon rate, and the average
weekly wage.
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Based on the values in (1) and the wage distribution table, calculate
the average benefit.

3. Divide the average benefit in (2) by the average weekly wage.

o Benefit on level factors are equal to the value for (3) for the Rate
Effective Period divided by the value for (3) for each policy period.

Note that once actual values of the average weekly wage are known, the values in
Step (3) above will never need to be recalculated.

D. Considerations

Our discussion of the considerations underlying each approach will focus on
indemnity minimum and maximum benefits and changes in the SAVVVV. These
comments also apply to other benefit changes.
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I. Actual versus Estimate

Under the proposed alternative, actual experience regarding the impact of increases
in minimum and maximum benefits tied to the SAWW would be included in the
trend calculation. This actual experience replaces the law amendment factors which
represent theoreUcal estimates of experience. Accuracy regarding this impact will be
increased by the use of the actual experience.

As additional data regarding claim counts become available, a trend procedure that
depends upon separate estimates of frequency and severity trend may be
considered. If the alternate procedure were also implemented, severity would be
expected to be more highly correlated with the SAWW because the limiting effect of
the current minimum and maximum benefits on benefits awarded in the past would
be eliminated.

2.    Understatement of Trend

Under the current NCC:I approach, only changes in minimum and maximum benefits
tied to the SAWW through the date that the filing is made are included in the on
level factors. Any subsequent increases in benefits due to increases in minimum and
maximum benefits after the filing is prepared may not be reflected in the rate level
calculaUon. Thus, to the extent that minimum and maximum benefits automatically
increase as a result of subsequent increases in the SAWW, the projected rate level
will be understated to a small degree by the current approach. Under the proposed
procedure, the impact of increases in the minimum and maximum benefits to the
midpoint of the rate effective period will be implicitly included in the trend factor,
thereby eliminating the understatement of indemnity losses. This can be observed in
the graph in Figure 10 comparing the trend lines for ConnecUcut. The alternate
trend line in that graph crosses the NCCI trend line at about the midpoint of the
rate effective period.

3. Theoretical Bias

In all actuarial analyses, the existence of a constant dollar minimum or maximum
will distort the underlying shape of the trend line. If, for example, it is believed that
unlimited losses are trending exponenUally at 5% per annum, the observed trend
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will be less than 5% and will decrease over time in the presence of a constant dollar
limit on losses. This is illustrated with a simplified example in Table 20.

In that table, 10 claims are shown, each of which is assumed to increase uniformly
by 5% per annum. Three averages are calculated: (1) the average of the unlimited
claim sizes, (2) the average of the claims limited to a constant dollar amount, and

~::. . Tablei~ ~20!ii!i~:~ Effect of: Lim its ~. on. Trend
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(3) the averages limited to 1S0% the unlimited average. Also shown are the
indicated trend rates for each of the averages. The trend rates for the unlimited
average and the average calculated using an increasing limit are 5%, as expected.
The trend rate for the average limited to a constant dollar amount decreases over
time. The three averages are shown graphically in Figure 12. The trend lines
corresponding to the unlimited average and the average limited to an increasing limit
show an exponential shape consistent with the assumpUon underlying the example,
whereas the third trend line is concave downward, reflecting a continuously
declining trend rate.

As the trend line continues to flatten using the current NCCI approach, a bias will
be created in the trend. The fitted trend line will tend to overstate the true future
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limited trend. This bias of the current approach is in the opposite direction from
that discussed in the previous section. Neither of these biases appears likely to be
substantial. An additional concern is the difficulty encountered in deriving
econometric models using data that has been adjusted using the NCCI approach.
To the extent that underlying trends are distorted, it increases the difficulty in
identifying relationships between workers compensation losses (loss ratios) and
external economic indices.

4.    Impact on Law Amendment Factors

If the alternate approach were used, fewer law amendment factors would need to
be estimated in states with automatic increases in the minimum and maximum
benefits. Only those benefit changes not tied to the SAWW or those affecting the
minimum and maximum percentages would need to be evaluated. In many states,
this would considerably reduce the number of law amendment factors that need to
be calculated. As of early-1990, 72% of states had indemnity benefits tied to the
SAWW. In the examples shown above for Connecticut and Illinois, more than 85%
of the law amendment factor calculations for indemnity would be eliminated.

Although the number of law amendment factors differs between methods, the
difference in their impact is recognized in the trend calculation. Thus, under neither
the current nor the proposed approach are benefit changes double-counted as a
result of the trend procedure.

5. Automatic Increases Versus Intermittent Increases

The current approach could be continued in those states in which the minimum and
maximum benefits do not automatically increase with the SAWW. If the minimum
and maximum benefit are stated as dollar amounts and are only changed
intermittently, the percentage relationship between the minimum and maximum
benefits and the SAWW will vary over time. This necessitates the use of law
amendment factors under both approaches. In the alternate approach, indemnity
losses in each year would need to be adjusted to common ratios of minimum
benefit to SAWW and maximum benefit to SAWW, whereas, in the NCCI approach,
indemnity losses would need to be adjusted to reflect the current minimum and
maximum benefit. To the extent that the minimum and maximum dollar amounts
are not revised annually, the alternate approach would require the calculation of
more adjustment factors to adjust losses to common minimum and maximum
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percentages than are currently needed. It is our understanding that these additional
calculations are not difficult and do not add significantly to the time needed to
prepare a filing.

6. Ease of Explanation

The alternate procedure, in and of itself, is not particularly easier or more difficult to
understand. Any new approach, however, may temporarily appear more difficult
simply because it is different from expectations.

E. Recommendations

Our conclusion is that the alternative approach is likely to increase projection
accuracy to a small degree by removing potential distortions in the loss ratios used in
the trend calculation. Also, the alternative approach is strongly preferable for
purposes of econometric analysis. We recommend that the alternative approach be
adopted at least with regard to benefit changes that occur automatically as a
function of the state average weekly wage or a similar index. However, it should be
recognized that the impact of this change will be small in most situations and could
be in either direction for a particular filing, although increases in indicated rate
changes appear likely to be more common than decreases. In addition, work will
be required to change the NCCI systems and to educate those involved in the rate
filing and review process regarding the change. We do not consider this to be a
high priority recommendation to implement.

We have described a method for implementing the alternative approach which
could be used for other types of benefit changes as well. We recommend that the
practicality of this method (or possibly a different method of implementing the
alternative approach) for all benefit changes be evaluated by NCCI.

It should be noted that any changes of this type in the trend calculation should also
be made in the calculation of the on level losses used in determining the overall rate
change indication.
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VIII. PREMIUM ON LEVEL FACTORS (SECTION 3e)

"The NCCI determines the overall impact of all classification rate changes
combined based on the three years of payroll used in the filing .at that
time. If the mix of business in a state changes over the years, this
estimation of the effect of a past rate filing as it would relate to the
current mix of classifications may be distorted. Estimate the likely
magnitude of these distortions and discuss whether an improved
procedure would be warranted.’

Premiums used in the trend calculation are first adjusted to current rate levels.
When rate changes vary by class, the overall effect of the rate change is a function
of the distribution of business among classes. If the class distribution shifts over
time, a particular rate change will have different overall effects on different years’
premiums. To the extent that inaccurate estimates of overall rate changes are used
to bring premiums on level, the trend rate may be distorted.

A. NCCI Approach

Under the NCCI approach, an overall rate change is determined in each rate filing.
To the extent that the rate change varies by class, the class rate changes are
calculated to balance to the overall rate change. That "balanceN is a function of the
distribution of payroll by class. NCCI uses the most recent three years of available
Statistical Plan data to perform the balancing calculation. Typically, the class
distribution used to balance to the overall rate change is from policies written from
three to six years prior to the effective date.

NCCI does not use the details of rates or rate changes by class in calculating on
level premiums. Rather, on level factors to be applied to total premiums are
calculated based on the estimated overall rate changes.
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B. Alternate Approach

Given adequate data, premiums reflecting current rates in combination with
exposures for a past year can be calculated directly by multiplying the exposures
(i.e. payroll) from the past year times the current rates. This method, called
"extension of exposures’ or "premiums at present rates" is widely used and is
considered superior to the on level factors approach. In particular, a shifting class
distribution does not cause a distortion.

For NCCI, only Statistical Plan data has the detailed exposures by class necessary to
perform this calculation.

C. Potential Distortion in the NCCI Approach

To describe the potential distortion, we will introduce some notation relating to a
single rate change. We will denote the "old" rate (prior to the change) for class i as
ORi and the "newu rate as NRi. The exposures for class i in year j will be denoted
jEi, while the exposures used for "balancing" the rate change will be denoted kEi.

Assuming that the old rates were in effect during year j, the actual manual premiums

in yearj were ~ j~’~ "OP~. NCCI procedures use standard premium rather than

manual premium. For the purposes of evaluating the effects of shifting classification
mix, we have based our calculations on manual premiums.

Since the exposures kEi were used to balance the rate change, the overall effect of
the rate change was calculated as:

!

The on level premiums for year j are then the product of the actual manual
premiums and the estimated rate change:
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The more accurate premiums at present rates are calculated directly as

~ jE~ "N~ , with the potential distortion caused by the possible differences

between jEi and kEi. In some states, the class distribution has shifted rapidly, so that
the potential disto.rtion in on level factors is significant.

Note that kEi may be older or younger than iEi. The exposures used to balance the
rate change average roughly four to five years prior to the effective date, while the
years being adjusted precede the effective date by zero to about seven.

The direction of the potential distortion is difficult to predict. Even if the direction
of shift in the class distribution is known, the distortion in the estimate of the overall
rate change will be a function of the way the rate change varies among classes.

D. Testing

We tested for the distortion using Statistical Plan data
from Connecticut, Florida, Illinois, Louisiana,
Michigan, Nebraska, North Carolina and Oregon.
These include two states (Florida and Louisiana) with
dramatic shifts in class distribution. Table 21 displays
the percentage change in average class relativity for
each test state over a six year period. Specifically the
values in the table are average rates using current
rates, year 6 distribution, divided by average rates
using current rates, year 1 distribution.

Based on the Statistical Plan data we received, we
were able to calculate premiums at present rates
directly. In addition, we were able to approximate
the NCC! on level factor calculations. A detailed description of these calculations is
provided in Appendix (2.
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Table 22 presents, for
the State of Florida,
the on level premiums
calculated with the
NCCl approach
compared with the
more accurate
premiums at present
rates.

The distortion in fitted
annual trend rates for
each of the test states
is displayed in

�omp~isonofi:P~miu.m:Met~Ologies

!2)
.::!:~.~alicy: :On’l~l:~: .: Pi~emiums at % Error

Table 23, on the next page. Note in the case of Florida, a state with a dramatic
shift in class distributions, that although the distortion in on level premiums is
significant, the resulting distortion in trend factors is small. We generally noted very
small distortions in trend, even when large distortions in on level premiums were
apparent. We also noted that, in most cases, trend rates were overstated, although
by very small amounts.

E. Implications for Overall Ratemaking.

Although the focus of this report is trend calculations, the magnitude of possible
distortions in on level premiums implies that these issues are important in the
determination of the overall indicated rate change.

In the overall ratemaking procedure, earned premiums for the experience period are
brought to current rate level based on the estimated overall effects of the applicable
rate changes, as calculated at the time those rate changes were implemented. To
bring premiums on level accurately, those estimated overall rate changes should
reflect the distribution of exposures by class that existed during the experience
period. NCCi’s method uses older exposure distributions. Our testing as discussed
above indicated that the resulting distortion can be significant, especially in a state
where the exposure distribution is shifting.
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Table 23: Comparison of Trend Rates ,.. ~.

.022

Ideally, the overall effects of the applicable rate changes could be recalculated using
the exposure distribution from the experience period. In practice, that exposure
distribution is not available, since the exposure distribution is derived from Statistical
Plan data, whereas the experience period is based on the latest available Financial
Call data. However, if the latest available year of exposures from Statistical Plan
data were used to recalculate the overall effects of the rate changes, that would
provide a more current exposure distribution than is used in NCCI’s procedure.
This change would reduce, although not completely eliminate, the possible
distortions.
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The procedure for recalculating the effects of prior rate changes is straightforward.
For each applicable rate change, average rates before and after the rate change
would be calculated as weighted averages of the manual rates by class, using the
latest available exposure distribution as weights. The estimated overall effect of each
rate change would be the ratio of the average rate after the change to the average
rate before the change. On level factors would then be calculated as in the current
procedure.

F. Considerations

It is important to consider the likely magnitude of the potential distortions relative to
the practicality of correcting them.

1. Likely Magnitude of Distortions

Although we observed some significant distortions in tl~e calculations of on level
premiums, they did not generally lead to significant distortions in measured trend
rates. Based on our limited sample, we would not, however, conclude that
significant distortions in trend rates are not possible.

2.    Practicality of Alternate Approach

The alternate approach outlined herein requires Statistical Plan data, which are
approximately one year older than Financial Call data. Using older data for the
trend calculaUon would not be desirable, especially considering the minor distortions
identified in the sample states.

For the change in the overall ratemaking procedure, implementation would be
somewhat easier since fewer rate changes are involved and only one exposure
distribution would be used.

G. Recommendations

We recommend that NCCI use Statistical Plan data to test for distortions in trend
rates caused by inaccuracy in the on level premiums calculation. If a significant
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distortion is identified in a particular state, an appropriate adjustment to the trend
rate should be made.

For the purpose of calculating premium on level factors for the overall ratemaking
procedure, we recommend that the effects of applicable rate changes be re-
estimated using the exposure distribution from the year of Statistical Plan data that is
closest (or equal) to the experience year.
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IX. BENEFIT ON LEVEL FACTORS (SECTION 3t)

"The NCCI brings past losses to a current benefit level by multiplying the
various law change factors estimated at about the time the law changes
went into erect. Is this an accurate method?"

Losses used in the trend calculation are first adjusted to current benefit levels.
When there have been several intervening benefit changes, the current NCCI
procedure-estimates their cumulative effect by multiplying the estimates of the effect
of each individual benefit change. As an alternative, the combined effect of several
benefit changes can be estimated in one step. To the extent that the current
procedure produces an inaccurate adjustment to current benefit levels, the trend
rate may be distorted.

A. NCCI Approach

Under the NCCI approach, each benefit change is evaluated once, in the rate filing
coinciding with the implementation of that change. The estimate of the percentage
effect of that change made at that time is used in all subsequent calculaUons of
benefit on level factors.

1.    Evaluation of Single Benefit Change

While there are many complex types of benefit changes possible, the most common
elements of benefit changes are changes in the minimum and maximum weekly
benefits. The percentage rate of compensation may be modified as well.

For benefit changes of these kinds, the central calculation is the determination of the
average weekly benefit before and after the change. The result is a function of the
distribution of weekly wages among insured workers, as well as of the benefit
provisions before and after the change. For the distribution of weekly wages, NCCI
uses a standard table expressing that distribution in percentages of the average
weekly wage, along with the average weekly wage for the year preceding the
change.
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Changes in the average weekly benefits as described above do not generally affect
all kinds of claimants to the same degree, with the variations governed by the
specifics of state laws. To determine the overall effect of a benefit change, the
distribution of different kinds of claimants is used in combinaUon with the degree to
which each is affected by the benefit changes. A discussion of NCCI’s procedure to
evaluate benefit level changes appears in Section lib - Part 5.

2.    Evaluation of Multiple Benefit Changes

The percentage effect of each benefit change is evaluated only once. The effect of
multiple changes is then calculated as the product of the individual changes. For
example, if the effects of 1987 and 1988 benefit changes have been estimated at
+2.4% and +3.6%, respectively, then the combined effect of both changes is
estimated to be +6.1% (i.e. 1.024 x 1.036 = 1.061). Assuming no other benefit
changes, a factor of 1.061 would be used to bring 1986 losses to 1989 benefit
levels.

B. Alternate Approach

A more accurate approach to bringing losses for a given year to the current benefit
level would be to calculate, in one step, the effect of all subsequent benefit changes
applied to the losses for that year. This is different from the current procedure in
two important respects:

Intermediate benefit levels would not enter the calculation. Only the benefit
levels in effect during the year being adjusted and the current benefit levels
would be used.

The calculation would be based on the wage distribution and distribution of
affected claimants that apply to the year being adjusted.

As we will discuss in the next section, the latter difference is more important.
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C. Potential Distortion in the NCCI Approach

Let us consider the central calculation, the determination of the average weekly
benefit before and after the benefit changes. For a simple example, we will
consider time periods 1, 2, and 3, with benefit changes occurring between Periods 1
and 2 and between Periods 2 and 3. The problem is to adjust losses from Period 1
to the benefit level existing in Period 3.

Introducing some notation, let xAWBy represent the average weekly benefit based on
the wage distribution existing in Period x and the benefit level existing in Period y.
Then, according to the NCCI approach, the effect of the first change would be
estimated as 1AWB2 + 1AWB1 and the effect of the second change would be
2AWB3 + 2AWB2. The combined effect would be:

~ A WB~ ~ A

1 A WB1 2 A ~*rB2

Under the alternate procedure, the combined effect would be estimated as
1AWB3 + 1AWB1.

Note that the crucial difference is the use of the wage distribution from Period 1 to
evaluate all subsequent changes. If the two-step NCCI approach were used, but
using the wage distribution from period 1 both times, then the combined effect
would be:

~ A WB=    ~ A WB~     ~ A WBs-
1 A WB1 1 A WB2 ~ A WB1

which is the alternate procedure. The potential distortion arises not from the
intermediate benefit level, but from using the wrong wage distribution to calculate
the second benefit change. Assuming average wages usually rise over time, the
distortion will usually be related to using an average wage level that is too high
when bringing old years on level. Another potenUal distortion arises from using
distribuUons of affected claimants different from the one that applies to the year
being adjusted. However, it would be difficult to postulate any consistent pattern to
this potential distortion.
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D. Illustrative Examples

We calculated a number of illustrative examples. In these examples, we used
Colorado 1988 average wages and benefit levels as a starting point. We then
evaluated the cumulative effect of two hypothetical benefit changes. We considered
changes in which the minimum and maximum each increased by 10% per year, as
well as changes in the minimum only and the maximum only. We tested wage
inflation at 5% and 10% per year. Table 24 displays the estimated combined effects
of the two benefit changes applied to losses occurring just prior to the .first change.

Note that when the minimum and maximum are both adjusted, the distortion is an
over-adjustment of losses. However, when the effects of maximums and minim’urns
are isolated, we note that the effect of adjusting the minimums is in the opposite
direction. The combined effect of the maximum and minimum is an overadjustment
because the maximum affects much more of the wages than the minimum. While
this is a function of the Colorado example, we speculate that it is commonly true.

Note also that a higher rate of wage inflation leads to a larger distortion. This also
implies that a greater length of time between the year being adjusted and the
benefit change leads to a larger distortion. This has implications for trend, since the
extent of distortion increases with the age of the year.
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We also tested scenarios in which the rate of compensation increases from 66.67%
to 75% and then to 80%. The results are summarized in Table 25.

Distortion

Note that increasing the rate of compensation moderates the upward distortions and
increases the downward distortions.

E. Considerations

It is important to consider the likely magnitude of the distortions versus the
practicality of correcting them.

1.    Likely Magnitude of Distortions

We intentionally postulated large benefit adjustments in our examples. Smaller
benefit adjustments would lead to smaller distortions. However, if we postulate that
in most states, the maximum affects more wages than the minimum, the NCCI
procedure leads to overadjustment of losses to current benefit level, with the extent
of overadjustment increasing with the age of the year. This will lead to a downward
bias in estimated trend factors. It appears unlikely that the bias will be large,
although quantification of the amount of bias in real situations is beyond the scope
of this analysis.
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2.    Practicality of Alternate Approach

The alternate approach as we have described it would involve, in every rate filing, a
full benefit change calculation for each year of data in the trend calculation. Such
calculations are frequently quite voluminous, and the practical difficulties of this
approach should be recognized.

Note, however, that the "Possible ImplementaUon Procedure’ for benefit on level
factors described in Section VII.C., would also correct for the distortion discussed in
this section. This approach would address using the average wage level from the
year being adjusted without addressing the less important issue of the distribution of
affected claimants from the year being adjusted.

F. Recommendations

The distortion analyzed in this section likely causes a downward bias in trend
indications. While this bias may be quite small, we recommend that additional
study be performed to estimate the magnitude of the bias. Should the bias prove
significant enough to require correction, it may be possible to develop an approach
somewhat more practical than the alternative approach as previously described.

While the illustrations discussed above were calculated within the current NCCI
approach (adjusting past losses to current benefit levels), the same calculations could
be used under the alternate approach discussed in Section VII. As noted above, a
single change in procedure, as described in Section VII.C., could simultaneously
address the issues raised in Sections VII and IX. We recommend that NCCI consider
implementing a change in procedure along these lines.
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EXHIBIT I

Exhibit I-A - Policy Year 1987 Experience

Premium:

(I) Standard Earned Premium valued as of
December 31, 1988 (first report) ...........

"(2) Factor to develop premium
(See Appendix A-If) ........................

(3) Factor to adjust premium to current
premium level (See Appendix A-l) ...........

(4) Composite adjustment factor
- (2)x(3) .............................. .

(5) Adjusted Standard Earned Premium
- (1)x(4) ..............................

Benefit Cost:

(6) Indemnity Paid Benefit Cost valued
as of December 31, 1988 (first report) .....

(7) Factor to develop indemnity benefit cost
(See Appendix A-If) ........................

(8) Factor to adjust indemnity benefit cost to
current benefit level (See Appendix A-l) ...

(9) Factor to include claim adjustment cost ....

(I0) Composite adjustment factor
- (7)x((8)x(9)) ........................

(ii) Adjusted Indemnity Benefit Cost
- (6)x(10) .............................

$211,479,711

1.055 (+5.5%)

1.033 (+3.3%)

1.090 (+9.0%)

$230,512,885

$31,&53,349

2.701 (+170.1%)

1.022 (+2.2%)

1.120 (;12.0%)

3.093 (+209.3%)

$97,285,208

-i-
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EXHIBIT I

Benefit Cost (Contd.):

(12) Medical Paid Benefit Cost valued
as of December 31, 1988 (firs= report) .....

(13) Factor to develop medical benefit cost
(See Appendix A-If) ........................

"(14) Factor to adjust medical benefit cos= =o
current benefit level (See Appendix A-I) ...

(15) Fat=or to include claim adjust’men= cos= ....

(16) Composite adjustment factor
- (13)x((14)x(15)) .......................

(17) Adjusted Medical Benefit Cost
- (12)x(16) ..............................

(18) Adjusted Total Benefit Cost
- (11)+(17) ..............................

$45,275,589

1.672 (+67.2%)

1.ooo (0.0%)

1.120 (+12.0%)

1.873 (+87.3%)

$84,801,178

$182,086,386

Cos= Ratio:

Adj. Total Benefit Cos= Line (18)
(19) Cost Ratio ...................................

Adj. Premium Line (5)
.790 (79.0%)
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EXHIBIT 1

Exhibit I-B

Premium:

(i)

(2)

(3)

Calendar-Accident Year 1988 Experience

Standard Earned Premium .....................

Factor to adjust premium to current
premium level (See Appendix A-Ill) ..........

Adjusted Standard Earned Premium
- (1)x(2) .................................

Benefit Cost:

$232,533,267

1.007 (+0.7%)

$234,161,000

(4)

<5)

(6)

(7)

(8)

(9)

Indemnity Paid Benefit Cost valued
as of December 31, 1988 (first report) ......

Factor to develop indemnity benefit cost
(See Appendix A-IV) .........................

Factor to adjust indemnity benefit cost to
current benefit level (See Appendix A-Ill)...

Factor to include claim adjustment cost .....

Composite adjustment factor
- (5)x((6)x(7)) ...........................

Adjusted Indemnity Benefit Cost
- (4)x(8) .................................

$16,823,214

5.218 (+421.8%)

1.019 (+1.9%)

1.120 (+12.0%)

5.954 (+495.4%)

$100,165,416
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EXHIBIT I

Benefit Cost (Contd.):

(I0) Medical Paid Benefit Cost valued
as of December 31, 1988 (first report) ......

(ii) Factor to develop medical benefit cost
(See Appendix A-IV) .........................

(12) Factor to adjust medical benefit cost to
current benefit level (See Appendix A-Ill)...

(13) Factor to include claim adjustment cost .....

(14) Composite adjustment factor
- (ll)x((12)x(13)) ........................

(15) Adjusted Medical Benefit Cost
- (lO)x(14) ...............................

(16) Adjusted Total Benefit Cost

- (9)+(15) ................................

$31,629,057

2.505 (+150.5%)

1.000 (0.0%).

1.120 (+12.0%)

2.806 (+180.6%)

$88,751,134

$188,916,550

Cost Ratio:

Adj. Total Benefit Cost
(17) Cost Ratio .........................

Adj. Premium

Line (16)

Line (3)
.807 (80.7%)

Exhibit I-C - Average Cost Ratio

(I) Policy Year Adjusted Cost Ratio .............

(2) Calendar-Accident Year 1988
Adjusted Cost Ratio .........................

(I)+(2)
(3) Average Cost Ratio - . ..... .........

2

.790

.807

.7985

(79.0%)

(80.7%)

(79.85%)
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EXHIBIT I

Exhibi~ I-D - Indicated Change Based Upon Experience

(2)

.(3)

Average Cost Ratio ..........................

Current Target Cost Ratio
(See Exhibit II) ............................

Indicated Change Based
Upon Experience - (1)/(2) ...................

.7985     (79.85Z)

.693 (69.3~)

1.152 (+15.2X)

Exhibit I-E - Application of Change in Trend Factor

(I) Indicated Premium Level
Change from Experience ......................

(2) Effect of Change in Trend Factor
(See Appendix A-V) ..........................

(3) Indicated Change Modified to Reflect
Change in Trend Factor - (I) x (2) ..........

1.152 (+15.2Z)

1.077    (+7.7~)

1.241 (+24.1X)

Exhibit I-F - Application of Change in Expenses

(I) Indicated Premium Level Change ..............

(2) Effect of Change in Expenses
(See Exhibit II) ........... ~ ................

(3) Indicated Change Modified to Reflect
Change in Expenses - (I) x (2) ..............

1.241 (+24.IX)

N/A

I. 241 (+24. IX )

Exhibit l-G - Application of Change in Benefit Provisions

(i) Indicated Premium Level Change ..............

(2) Effect of Change in Benefit Provisions ......

(3) Indicated Change Modified to Reflect
Change in Benefits = (I) x (2) ..............

-5-

1.241 (+24.1~)

1.006    (+0.6%)

1.248 (+24.8%)
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EXHIBIT I

Exhibit I-H - Application of Change in Taxes

(I) Indicated Premium Level Change ..............

¯ (2) Effect of Change in Taxes
(See Exhibit II) ............................

(3) Indicated Change Modified to Reflect
Change in Taxes - (I) x (2) .................

1.248 (+24.8%)

1.248 (+24.8~)

Exhibit l-i - Application of Change in Assessment Provision

(I) Indicated Premium Level Change ..............

(2) Effect of Change in Assessment
(See Exhibit II) ............................

(3) Indicated Change Modified to Reflect
Change in Assessment - (I) x (2) ............

1.248 (+24.8~)

N/A

1.248 (+24.8~)

-6-
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SECTION A - Factor Adjusting 1988 Calendar Year Premium to Present Premium Level

(1) (2)     (3)     (4) (5) (6) (7).

Premium
Level Cumulative Product

Date    Change     Index Weight (2)x(3)

(8)
Prem.Adj.

Adj. Factor Adj. For Prem.Adj. Factor
Pres,lndex/ Exp.Const. Factor Excl,
Sum Col.(A) Removal** (5)x(6) Trend+

12/10/86 Base i. 000     .707     .707 i. 099 .983 I. 080 I. 007
04/01/88 1.090 1.090 .293 .319
01/01/90 1.035 1.128

i. 026

SECTION B - Factor Adjusting 1988 Accident Year Indemnity Losses to Present Benefit Level
o

(1) (2) (3) (4) (5)
Benefit                                         Adj. Factor

O Level Cumulative Product Pres. Index/
ate Change Index Weight (2)x(3) Sum Col.(4)

07/01/87 Base 1.000 1.000 1.000 1,019
01/01/89 1.019 1.019

1.000

SECTION C - Factor Adjusting 1988 Accident Year Medical Losses to Present Benefit Level

(I) (2) (3) (4) (5)
Benefit Adj. Factor

Level Cumulative Product Pres. Index/
Date Change Index Weight (2)x(3) Sum Col. (4)

07/01/87 Base i. 000 i. 000 I. 000 i. 000
01/01/89 i .000 1.000

1.000

New and renewal business
Eliminates premium derived from expense constants.
Trend Factor in current rates (effective 01/01/90) is 1.073 <1.007 = 1.080 / 1.073).
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CALCULATION OF POLICY YEAR TREND FAcToR

SECTIONA - STANDARD EARNEDPREMIUM

(1) (2) (3) (4)
Premium

Policy Std.Earned Dev. Factor to On Level On Level
Year Premium Fifth Report Factor (1)x((2)x(3))

1983 .146,619,196 1.000 1.123 164,653,357
1984 161,156,389 1.002 1.182 190,809,165
1985 165,150,473 1.008 1.298 216,016,819
1986 185,737,446 1.008 1.206 225,856,734
1987 211,479,711 1.055 1.033 230,512,885

SECTION B - INDEMNITY LOSSES

(I) (2) (3) (4)
Ind.Losses

Policy Indemni~y Dev. Factor to On Level On Level
Year Losses Ultimate Report Factor (1)x((2)x(3))

1983 47,138,932 1.159 1.073 58,640,831
1984 47,970,887 1.226 1.073 63,081,716
1985 49,726,030 1.349 1.070 71,754,661
1986 Ai,967,197 1.653 1.041 72,225,546
1987 31,453,349 2.701 1.022 86,811,243

SECTION C MEDICAL LOSSES

(I) (2)                                (3) (4)
Med. Losses

Policy Medical Dev. Factor to On Level On Level
Year Losses Ultimate Report Factor (1)x((2)x(3))

1983 41,323,696 1.199 1.000 49,547,112
1984 42,802,373 1.217 1.0OO 52,090,488
1985 45,959,042 1.257 1.000 57,770,516
1986 46,591,136 1.344 1.000 62,618,487
1987 45,275,589 1.672 1.000 75,700,785
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(I) (2) (3) (4) (5) (6) (7) (8)
Premium Ind. Losses Ind. Ind.
On Level On Level Loss .Loss Ratio

Policy Time (See App. .(See App. Ratio On Line-

Year Index A-V Sect.A) A-V Sect.B) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1983 i 164,653,357 58,640,831 .356 I .356 .337
198A 2 190,809,165 63,081,716 .331 4 .662 .340
1985 3 216,016,819 71,754,661 .332 9 .996 .343
1986 4 225,856,734 72,225,546 .320 16 1.280 .346
1987 5 230,512,885 86,811,243 .377 25 1.885 .349
Total 15 xxx xxx 1.716 55 5.179 xxx

SECTION E - DATA FOR MEDICAL TREND FACTOR

(i) (2) (3) (4) (5) (6) (7) (8)
Premium -Med. Losses Med. Med.

On Level On Level Loss Loss Ra~io

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect. C) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0)

1983 i 164,653,357 49,547,112 .301 I .301 .277

1984 2 190,809,165 52,090,488 .273 A .546 .283
1985 3 216,016,819 57,770,516 .267 9 .801 .289

1986 4 225,856,734 62,618,487 .277 16 1.108 .295
1987 5 230,512,885 75,700,785 .328 25 1.640 .301
Total 15 xxx xxx 1.446 55 4.396 xxx

SECTIONS D AND E, CONTD.    - CALCULATION OF INDEMNITY AND MEDICAL TREND FACTORS

(9) Annual Increment in Loss Ratio: (n Sum(7)
Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sum(2))

(I0) Loss Ratio at Base: (Sum(5)-(9)Sum(2)) / n
(Ii) Midpoint of Experience ii Filing is 04-01-88.

Time Index for 04-01-88 is:
(12) Midpoint of Period during which Proposed

Rates Effective is 06-01-91.
Time Index for 06-01-91 is:

(13) Trend Factor prior to Credibility:
((I0) + (9)x(12)) / ((i0) + (9)x(ll))

(I~) E - Sum of Squares of ((5)-(8))
(15) Credibility (Limited to 100%):

{ .0011 / { (14) / {(I0)+(9)X3.00}*’2 }
(16) Annual Expected Trend
(17) Credibility Ueighted Trend Factor:

(i.000-(15)) x ( 1.000 + (16)x((12)-<ii))
+ ((13)x(15))

INDEMIqlTY

(See Section D)
MEDICAL

(See Section E)

.003 .006

.334 .271

5.250 . 5.250

8.417 8.417

1.026. 1.063
.002023 .002213

25Z 20Z
.050 .070

1.126 1.191
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(I) Adjusted Indemnity Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Section B)

(2) Adjusted Medical Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Section C)

(3) Indemnity Trend Factor

(4) Medical Trend Factor

(5) Indicated Overall Trend Factor
((1)x(3)) + ((2)x(4))

(1) + (2)

86,811,243

75,700,785

1.126

1.191

1.156

SECTION G - DERIVATION OF EFFECT OF TREND FACTOR

Policy year 1987 with an average accident date of January i, 1988 (Exhibit I-A)
and calendar-accident year 1988 with an average accident date of July i, 1988
(Exhibit l-B) are used in the determination of the indicated change based upon
experience (Exhibit l-D). This experience reflects, on average, conditions as
of April 01, 1988. The midpoint of the time period for which the revised rates
are being proposed is June 01, 1991. The premium level must therefore reflect
experience levels which will exist 38 months later than the midpoint of the
experience on which the current indication has been derived. The indicated
trend factor is 1.156 which represents a trend factor of approximately &.9% on
an annual basis. Since the present rates include a factor of 1.073, the
appropriate factor to incorporate the effect of trend into the overall change
in premium level is the ratio of these two trend factors: 1.077 (1.077 -
1.156 / 1.073).
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EXHIBIT I

Exhibit I-A - Indicated Change Based Upon Experience

(I) Average Cost Ratio ..........................

(2) Current Target Cost Ratio
(See Exhibit II) ............................

(3) Indicated Change Based
Upon Experience - (1)/(2) ...................

Exhibit I-B - Application of Trend Factor

(1) Indicated Premium Level
Change from Experience ......................

(2) Effect of Trend Factor
(See Appendix A-V) ..........................

(3) Indicated Change Modified to Reflect
Trend Factor - (1)x(2) ......................

Exhibit l-C - Application of Change in Expenses

(I) Indicated Premium Level Change ..............

(2) Effect of Change in Expenses
(See Exhibit II) ............................

(3) Indicated Change Modified to Reflect
Change in Expenses - (1)x(2) ................

Exhibit I-D - Application of Change in Benefit Provisions

(I) Indicated Premium Level Change ..............

(2) Effect of Change in Benefit Provisions ......

(3) Indicated Change Modified to Reflect
Change in Benefits = (1)x(2) . ...............

-i-

DETERMINATION OF
INDICATED PREMIUM

LEVEL CHANGE

¯ 7555     (75.55%)

.718 (71.8%)

1.052 (+5.2%)

1.052 (+5.2%)

1.115 (+11.5%)

1.173 (+17.3%)

1.173 (+17.3%)

.gg2 (-0.8%)

1.164 (+16.4%)

1.164 (+16.4%)

1.001    (+0.1%)

1.165 (+16.5%)

Exhibit 2
Page i

IANO’~



N~onal
Council on
Compensation
Insurance
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DUE TO TREND
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IOWA

EXHIBIT I

Exhibi= I-A - Determination of Indicated Change in
S=atewlde Premium Level Due to Trend

(I) Effec= of Trend Factor
(See AppendlxA-V) .......................... l.llS (+II.SX)

-i-

] Al:hree 1
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CALCULATION OF POLICY YEAR TREND FACTOR

SECTION A - STANDARD EARNED PREMIUM

(1) (2) (3) (4)
Premium

Policy S=d.Earned Dev.Factor to On Level On Level
Year Premium Fifth Report Factor (1)x((2)x(3))

1983 168,216,776 1.000 1.429 240,381,773
1984 167,562,935 1.001 1.543 258,884,735
1985 169,357,597 .997 1.549 261,488,130
1986 225,277,291 1.002 1.274 287,679,101
1987 245,000,486 1.03~ 1.191 301,595,598

SECTION B - INDEMNITY LOSSES

(1) (2) (3) (4)
Ind.Losses

Policy Indemnity Dev.Factor to On Level On Level
Year Losses* Ul~ima~e Report Factor (1)x((2)x(3))

1983 77,366,620 1.024 1.011 80,074,452
1984 89,093,106 1.008 1.010 90,696,782
1985 63,288,555 1.469 1.010 93,920,216
1986 52,861,944 1.860 1.006 98,904,697
1987 37,814,162 3.037 1.000 I14,841,610

SECTION C - MEDICAL LOSSES

(1) (2) (3) <4)
Med. Losses

Policy Medical Dev.Factor to On Level On Level
Year Losses* Ultimate Report Factor (1)x((2)x(3))

1983 42,448,894 1.045 1.000 44,359,094
1984 54,707,505 1.029 1.000 56,294,023
1985 42,604,668 1.238 1.000 52,744,579
1986 47,866,006 1.342 1.000 64,236,180
1987 47,053,604 1.663 1.000 78,250,143

All reported losses are paid except for those reported in policy years
1983 and 1984 which are including IBNR.
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CALLXFLATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION D - DATA FOR INDEMNITY TREND FACTOR

(I) (2) (3) (4) (5) (6) (7) (8)
Premium Ind.Losses Ind. Ind.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect.B) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1983 i 240,381,773 80,074,452 .333.. i .333 .335
1984 2 258,884,735 90,696,782 .350 4 .700 .344
1985 3 261,488,130 93,920,216 .359 9 1.077 .353
1986 4 287,679,101 98,904,697 .3AA 16 1.376 .362
1987 5 301,595,598 114,841,610 .381 25 1.905 .371
ToUal 15 xxx xxx 1.767 55 5.391 xxx

SECTIONE - DATA FOR MEDICAL TRENDFACTOR

(1) (2) (3) (4) (5) (6) (7) (8)
Premium Med.Losses Med. Med.

On Level On Level Loss Loss Ratio
Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect.C) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1983 i 240,381,773 44,359,094 .185 I .185 .187
1984 2 258,884,735 56,294,023 .217 4 .434 .202
1985 3 261,488,130 52,744,579 .202 9 ¯606 .217
1986 4 287,679,101 64,236,180 .223 16 .892 .232
1987 5 301,595,598 78,250,143 .259 25 1.295 .247
Total 15 xxx xxx 1.086 55 3.412 xxx

.SECTIONS D AND E, CONTD.    - CAILIFIATION OF INDEMNITY AND MEDICAL TREND FACTORS

(9) Annual Increment in Loss Ratio: (n Sum(7)
- Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sum(2))

(i0) Loss Ratio at Base: (Sum(5)-(9)Sum(2)) / n
(ii) Midpoint of Experience in Filing is 4-1-88.

Time Index for 4-1-88 is:
(12) Midpoint of Period during which Proposed

Rates Effective is 4-I-91.
Time Index for 4-i-91 is:

(13) Trend Factor:
((I0) + (9)x(12)) / ((I0) + (9)x(ll))

INDEMNITY
(See Section D)

. OO9
¯326

5.250

MEDICAL
(See Section E)

¯ 015
.172

5.250

8.250

1.072

8.250

1.179
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(I)

(2)

(3)

(4)

(5)

Adjusted Indemnity Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Section B)

Adjusted Medical Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Section C)

Indemnity Trend Factor

Medical Trend Factor

Indicated Overall Trend Factor
((1)x(3)) + ((2)x(4))

(I) + (2)

I14,841,610

78,250,143

1.072

1.179

1.115
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I/1/91 Pure Premium Filinu
Selection of Trend FaGtor

The purpose of this memorandum is to explain the analysis which led
to the selection of the trend factor.

The trend period in this filing is from 4/1/89, the midpoint of the
experience period, to 1/1/92, the midpoint of the period during
which rates will become effective.    Our goal is to determine
whether benefits will rise faster than wages or vice versa during
this 33 month period. This is done through the trend factor which
is based upon the latest five Maryland policy year loss ratios
(Appendix A-V).

Least squares regression curves (linear, exponential, logarithmic)
were fit to the five loss ratio points. In each case a credibility
value is assigned based upon the goodness of fit of the curve to
the actual points. To the extent that state data is not credible
countrywide data is employed.    The results are displayed on
Attachment A. The indicated linear, exponential and logarithmic
trends are averaged to obtain the proposed trend factors, .878 and
.989 for indemnity and medical respectively. A trend factor less
than 1.00 implies that wages are growing at a faster rate than
benefits.

We feel that our approach is reasonable, yet conservative for the
following reasons:

First, contributing to the downward trend is the fact that the
latest loss ratio (Policy year 1988) is extremely low. Policy year
1988 is the only year included in the trend calculation which is
entirely subsequent to the enactment of H.B. 239 on i/1/88.    If
the low loss ratio for policy year 1988 is a "one time" change due
to the I/1/88 reform then we would expect future policy year (1989,
1990, etc.) loss ratios to be in line with 1988. If this is the
case then a trend factor of 1.00 would be appropriate for this
filing and a trend factor of less than one would result in an
understatement of the true rate level need.

Secondly, having significant impact on the downward trend is the
fact that the oldest loss ratio (policy year 1984) is very high
relative to the more recent four years (1985 through 1988). For
comparison purposes we have calculated trends based upon the latest
four points (Attachment A). As expected removal of policy year
1984 has the effect of flattening the downward trends thereby
increasing the overall average trend factor from .923 to .945.
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CALCULATION OF POLICY YEAR TREND FACTOR

SECTION A - STANDARD EARNEDPUKE PREMIUM

(i) (2) (3) (4)
Pure Premium

Policy Std. Earned Dev. Fac=or to On Level On Level
Year Pure Premium Fifth Report Factor (1)x((2)x(3))

1984 469,526,930 1.000 .539 253,075,015
1985 513,146,707 1.003 .532 274,020,342
1986 558,635,019 1.004 .499 279,876,145
1987 561,892,134 1.007 .547 309,602,566
1988 355,143,855 1.057 .839 315,012,599

SECTION B - INDEMNITY LOSSES

(1) (2) (3) (4)
Ind. Losses

Policy Indemnity Dev. Factor to On Level On Level
Year Losses* Ultimate Report Factor (1)x((2)x(3))

1984 169,106,358 1.080 1.153 210,537,416
1985 175,526,079 1.098 1.116 215,019,447
1986 i09,357,413 1.751 1.082 207,232,298
1987 91,617,855 2.231 1.055 215,668,431
1988 51,081,676 3.715 1.035 196,409,044

SECTION C MEDICAL LOSSES

(I) (2)                                (3) (4)
Med. Losses

Policy Medical Dev. Factor to On Level On Level
Year Losses* Ultimate Report Factor (1)x((2)x(3))

1984 92,165,861 1.192 1.090 119,723,453
1985 88,380,067 1.197 1.090 115,335,987
1986 72,059,169 1.584 1.085 123,869,712
1987 74,061,537 1.782 1.021 134,717,936
1988 57,701,294 2.354 1.000 135,828,846

* All reported losses are paid except for those reported in policy years
1984 and 1985 which are including IBNR.
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CALCUIATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION D DATA FOR INDEMIqlTY TREND FACTOR

(I) (2) (3) (4) (5) (6) (7) (8)
Pure Premium Ind. Losses Ind. Ind.

On Level On Level Loss Loss Ratio
Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect. B)    (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0)

1984 i 253,075,015 210,537,416
198~" 2 274,020,342 215,019,447
1986 3 279,876,145 207,232,298
1987 4 309,602,566 215,668,431
1988 5 315,012,599 196,409,044
Total 15 xxx xxx

.832

.785

.740

.697

.623
3.677

I .832 .837
4 1.570 .786
9 2.220 .735

16 2.788 .684
25 3.115 .633
55 10.525 xxx

SECTION E - DATA FOR MEDICAL TREND FACTOR

(I) (2) (3) (4) (5) (6) (7) (8)
Pure Premium Med. Losses Med. Med.

On Level On Level Loss Loss Ratio
Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect.C) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(I0)

1984 I 253,075,015 i19,723,453 .473 I .473 .455
1985 2 274,020,342 I15,335,987 .421 4 .842 .448
1986 3 279,876,145 123,869,712 .443 9 1.329 .441
1987 4 309,602,566 134,717,936 .435 16 1.740 .434
1988 5 315,012,599 135,828,846 .431 25 2.155 .427
Total 15 xxx xxx 2.203 55 6.539 xxx

SECTIONS D AND E, CONTD. CALCULATION OF INDEMNITY AND MEDICAL TREND FACTORS

(9) Annual Increment in Loss Ratio: (n Sum(7)
- Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sum(2))

(i0) Loss Ratio at Base: (Sum(5)-(9)Sum(2)) / n
(Ii) Midpoint of Experience in Filing is 4-1-89.

Time Index for 4-1-89 is:
(12) Midpoint of Period during which Proposed Rates

Effective 1-1-92.
Time Index for 1-1-92 is:

(13) Trend Factor prior to Credibility:
((I0) + (9)x(12)) / ((i0) + (9)x(ll))

(14) E - Sum of Squares of ((5)-(8))
(15) Credibility (Limited to 100%):

( .0011 / { (14) / ((I0)+(9)X3.00}*’2 } )**.5
(16) Annual Expected Trend
(17) Credibility Weighted Trend Factor:

<I.000-(15)) x ( 1.000 + (16)x((12)-(II)))
+ ((13)x(15))

INDEMNITY
(See Section D)

MEDICAL
(See Section E)

(.051)        (=007)
.888           .462

5.250 5.250

8.000 8.000

.774 .955
,000320 .00107&

100% 45%
.050 .004

.774 .986
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(1)

(2)

(3)

(4)

(5)

Adjusted Indemnity Losses for Policy Year
1988 valued as of 12-31-89 (See
Appendix A-V - Section B)

Adjusted Medical Losses for Policy Year
1988 valued as of 12-31-89 (See
Appendix A-V - Section C)

Indemnity Trend Factor

Medical Trend Factor

Indicated Overall Trend Factor
((1)x(3)) + ((2)x~4))

(i) + (2)

Indicated

196,409,044

135,828,846

.774

.986

.861

Selected

.6.

.989

.923

SECTION G DERIVATION OF EFFECT OF TREND FACTOR

Policy year 1988 with an average accident date of January i, 1989 (Exhibit l-A)
and calendar-accident year 1989 with an average accident date of July i, 1989
(Exhibit l-B) are used in the determination of the indicated change based upon
experience (Exhibit I-D). This experience reflects, on average, conditions as
of April i, 1989. The midpoint of the time period for which the revised pure
premiums are being proposed is January l, 1992. The pure premium level
must therefore reflect experience levels which will exist 33. months later
than the midpoint of the experience on which the current indication has been
derived. The selected trend factor is .923 which represents a trend factor of
approximately -2.8 % on an annual basis.
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Attachment A

After Credibility Trends

5 Policy Years Indem~,~tV Medi~ Overall

Linear 0.774 0.986 0.861
Exponential 0.824 0.988 0.891
Logarithmic 1.035 0.994 1.018

Average 0.878 0.989 0.923

Policy YeaTs Indemnity Medical Overal~

Linear 0.772 1.011 0.870
Exponential 0.881 1.014 0.935
Logarithmic 1.047 1.009 1.031

Average 0.900 1.011 0.945

Selected Overall Trend FacKor = .923
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CALCULATION OF CAI2_NDAK-ACCIDENTYEARTREND FACTOR

Page

SECTIONA - STANDARDEARNEDPREMIUM

(i) (2) (3)
Premium

Calendar S~d.Earned On Level On Level
Year Premium Factor " (1)x(2)

" 1985 215,233,0&0 .646 139,040,5~
1986 262,202,110 .648 169,906,967
1987 271,2~7,910 .721 195,569,743
1988 258,436,482 .861 222,513,811
1989 258,782,011 .92~ 239,11~,578

SECTION B - INDEMNITY LOSSES

(i) (2) (3) (4)
Ind.Losses

Acciden~ Indemni~y Dev.Facuor ~o On Level On Level
Year Losses Ul~ima~e Repot= Factor (1)x((2)x(~))

1985 56,685,83A 1.001 1.080 61,277,387
1986 59,755,727 1.027 1.090 66,866,659
1987 69,968,0&I 1.088 1.059 80,603,183
1988 73,145,623 1.219 1.034 92,163,485
1989 56,780,468 1.731 1.000 98,286,990

SECTION C MEDICALLOSSES

(1) (2) (3) (4)
Med. Losses

Accident Medical Dev. Faccor =o On Level On Level
Year Losses Ul=ima~e Report Fac=or (1)x((2)x(3))

1985 30,749,409 1.081 1.078 35,823,061
1986 34,722,170 1.081 1.072 40,242,995
1987 41,554,941 1.092 1.058 47,995,957
1988 47,467,914 1.141 1.034 56,012,139
1989 &7,239,315 1.429 !.000 67,504,981
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CALCUI.~TION OF CALENDAR-ACCIDENT YEAR TREND FACTOR (CONTD.)

SECTION D DATA FOR INDEMNITY TREND FACTOR

(I)    (2) (3) (4) (5) (6) (7) (8)
Premium Ind. Losses Ind. Ind.

Calendar- On Level On Level Loss Loss Ratio

Accident Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sect. B) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0)

1985 I 139,040,544 61,277,387 .441 I .441 .422
1986 2 169,906,967 66,866,659 .394- 4 .788 .418
1987 3 195,569,743 80,603,183 .412 9 1.236 .414
1988 4 222,513,811 92,163,485 .414 16 1.656 .410
1989 5 239,114,578 98,286,990 .411 25 2.055 .406
Total 15 xxx xxx 2.072 55 6.176 xxx

SECTION E - DATA FOR MEDICALTREND FACTOR

(i) (2) (3) (4) (5) (6) (7) (8)
Premium Med.Losses Med. Med.

Calendar- On Level On Level Loss Loss Ratio
Accident Time (See App. (See App. Ratio On Line

Year Index A-V Sect.A) A-V Sect. C) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0)

1985 I 139,040,544 35,823,061 .258 I .258 .243
1986 2 169,906,967 40,242,995 .237 4 .474 .249
1987 3 195,569,743 47,995,957 .245 9 .735 .255
1988 4 222,513,811 56,012,139 .252 16 1.008 .261
1989 5 239,114,578 67,504,981 .282 25 1.410 .267
Total 15 xxx xxx 1.274 55 3.885 xxx

SECTIONS D AND E, CONTD. - CALCULATION OF INDEMNITY AND MEDICAL TREND FACTORS

INDEMNITY MEDICAL
(See Section D) (See Section E)

(9) Annual Increment in Loss Ratio: (n Sum(7)
- Sum(2)Sum(5)) / (n Sum(6)-Sum(2)Sum(2))

i0) Loss Ratio at Base: (Sum(5)-(9)Sum(2)) / n
Ii) Midpoint of Experience in Filing is 4-1-89.

Time Index for 4-1-89 is:
12) Midpoint of Period during which Proposed Advisory

Loss Costs Effective is 01-01-92.
Time Index for 01-01-92 is:

13) Trend Factor prior to Credibility:
((i0) + (9)x(12)) / ((I0) + (9)x(ll))

la E = Sum of Squares of ((5)-(8))
15 Credibility (Limited to 100%):

I .0011 / ( (14) / ((I0)+(9)X3.00)*’2) )**.5
16 Annual Expected Trend -
17 Credibility Weighted Trend Factor:

(i.000-(15)) x ( 1.000 + (16)x((12)-(ii)))
+ ((13)x(15))

(.004) ..006
.426 .237

4.750 4.750

7.500 7.500

.973 1.060
.000982 .000775

44% 30%

.000 .004

.988 1.026

HI90 24
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CALCULATION OF CALENDAR-ACCIDENT YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(I) Adjusted Indemnity Losses for Accident Year 1989
valued as of 12-31-89 (See Appendix A-V - Section B)

(2) Adjusted Medical Losses for Accident Year 1989
valued as of 12-31-89 (See Appendix A-V - Section C)

(3) Indemnity Trend Factor

(4) Medical Trend Factor

(5) Indicated Overall Trend Factor
((1)x(3)) + ((2)x(4))

(1) + (2)

98,286,990

67,504,981

.988

1.026

1.003

SECTION G - DERIVATION OF EFFECT OF TREND FACTOR

Policy year 1988 with an average accident date of January I, 1989 (Exhibit. I-A)
and calendar-accident year 1989 with an average accident date of July i, 1989
(Exhibit I-B) are used in the determination of the indicated change based upon
experience (Exhibit I-C). This experience reflects, on average, conditions as
of April i, 1989. The midpoint of the time period for which the revised advisory
loss costs are being proposed is January 01, 1992. The pure premium level must
therefore reflect experience levels which will exist 33 months later than the
midpoint of the experience on which the current indication has been derived. The
indicated trend factor is 1.003 which represents a trend factor of approximately
0.1% on an annual basis.

HI9C 1=.
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CALCULATION OF POLICY YEAR TR/-ND FACTOR

SECTION A STANDARD EARNEDPRF/~IUM

Aggregate
1989-1990

Pa~e
Rate F~ ev’e i

(i) (2) (3) (4)
Premium

Policy Std. Earned Dev. Factor co On Level On Level
Year Premium Fifth Report Factor (1)x((2)x(3))

1980 660,356,086 1.000 1.713 1,131,189 975
1981
1982
1983
1984
1985
1986
1987

543,088,358
525,074,140
622,535,326
776,258,920
966,377,985

1,10&,574,907
1,122,875,195

1.000 2.049 I,i12,788
1.000 2.235 1,173,540
1.000 1.983 1,234,487
1.004 1.818 1,416,672
1.006 1.519 1,476,625
1.006 1.365 1,516,581
1.053 1.327 1,568,656

046
703
551
529

.561
347
647

SECTION B INDEMNITY LOSSES

(1) (2) (3) (4)
Ind. Losses

Policy Indemnity Dev.Factor to On Level On Level
Year Losses Ultimate Report Factor (1)x((2)x(3))

1980 229,690
1981 278,565
1982 295,536
1983 337,226
1984 423,087

"1985 281,345
"1986 228,163
"1987 147,201

710 1.068 1.176 288,491
712 1.097 1.120 342,357
977 1.128 1.094 364,692
478 1.171 1.080 426,591
682 1.239 1.024 536,898
i01 2.272 1.009 644,842
337 3.210 1.007 737,423
$72 5.739 1.003 847,293

532
260
630
495
268
971
905
975

SECTION C MEDICAL LOSSES

(I) (2) (3) (’4)
Med. Losses

Policy Medical Dev. Factor to On Level On Level
Year Losses Ultimate Report Factor (1)x((2)x(3))

1980
1981
1982
1983
1984

"1985
"1986
"1987

191,425 200
211,410 086
246,808 392
272,437 595
313,079 168
257,587 536
243,830 361
203,988,.433

1.112 1.209 257,275
1.143 1.161 280,541
1.178 1.023 297,404
1.213 .954 315,210
1.258 .953 375,381
1.692 .950 413,943
1.910 1.004 467,666
2.519 1.017 522,618

469
184
112
.297
.922
170
632
365

* Paid losses.
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CALCULATION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION D DATA FOR INDEMNITY TREND FACTOR

Page 2

(1) (2) (3) (4) (5) (6) (7) (8)
Premium Ind.Losses Ind. Ind.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect.A) A-V Sec.~.B) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))+(i0~

1980 i 1,131,189.975 288
1981 2 1,112,788,046 342
1982 3 1,173,540,703 364
1983 4 1,234,487,551 426
1984 5 1,416,672,529 536
1985 6 1,476,625,561 644
1986 7 1,516,581,347 737
1987 8 1,568,656,647 847
Total 36 xxx

491,532
357,260
692,630
591,495
898,268
842,971
423,905
293,975

.255
¯ 308
¯311
¯ 346
.379
.437
¯486
¯ 540

3.062

1 .255
4 ¯616
9 .933

16 1.384
25 1.895
36 2.622
49 3.402
64 4.320

204 15.427

¯ 246
¯ 285
.324
.363
.402
.441
.480
¯ 519

SECTION E - DATA FOR MEDICAL TREND FACTOR

(1) (2) (3) (4) (5) (6) (7) (8)
Premium Med.Losses Med. Med.
On Level On Level Loss Loss Ratio

Policy Time (See App. (See App. Ratio On Line
Year Index A-V Sect¯A) A-V Sect.C) (4)/(3) (2)x(2) (2)x(5) ((9)x(2))÷(i0)

1980 i 1,131,189,975 257
1981 2 I,I12,788,046 280
1982 3 1,173,540,703 297
1983 4 1,234,487,551 315
1984 5 1,416,672,529 375
1985 6 1,476,625,561 413
1986 7 1,516,581,347 467
1987 8 1,568,656,647 522
Total 36 xxx

275,469
541 184
404 112
210297
381 922
943 170
666 632
618365

.227 I .227 ¯226
.252 4 .504 .239

2̄53 9 .759 .252
.255 16 1.020 .265
.265 25 1.325 .278
.280 36 1.680 .291
.308 49 2.156 .304
.333 64 2.664 .317

2.173 204 10.335
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CALCI!LATION OF POLICY YEAR TREND FACTOR (CON~D.)

SECTIONS D AND E, CONTD. CALCITLATION OF INDEMNITY AND MEDICAL TREND FACTORS

(9) Annual Inc~emen= in Loss Rm~io: (n Sum(7)
- Sum(2)Sum(5)) / (n S~(6)-S~(2)S~(2))

(10) ~ss ~=~o a= B~e: (S~(5)-(9)S~(2)) / n
(Ii) Midpoin= of ~erlence in Filing is 4-i-88.

T~e Index for 4-i-88 is:
(12) Midpoin= of Period d~ing which Proposed

~=es Ef£ec=Ive is i-1-91.
Time Index for 1-1-91 is:

(I~) Trend F~¢=or prior to Credibili~:
((i0) + (9)x(12)) / ((I0) + (9)x(ll))

(14) E - S~ of Sq~res of ((5)-(8))
(15) Co~=mn= for Cre~ihili~

~L6) Credlbili~ (L~ited to i00%):
{(15) / {(14) / ((i0)+(9)x4.5)~2~}~.5

(17) ~i E~ec=ed Tremd
(18) Credibili~ Wei~=ed Trend Factor:

(I.000-(16)) x ( 1.000 + (17)x((12)-(Ii)))
+ ((13)x(16))

* 99% probability of being within 6Z of expected.

INDE~NI~
(See Section D)

.039
¯ 207

8.250

ii.000

1.202
.002090

.0014"

31%
¯ 050

I. 157

~EDICAL
(See Sec=ion E)

¯ 013
¯ 213

8.250

ii.000

1.113
.000833

.0014-

35%
¯ 013

1.063
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CAIJIIU--%TION OF POLICY YEAR TREND FACTOR (CONTD.)

SECTION F - DETERMINATION OF OVERALL TREND FACTOR

(i)

(2)

(3)

(4)

(5)

Adjusted Indemnit7 Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Section B)

Adjusted Medical Losses for Policy Year 1987
valued as of 12-31-88 (See Appendix A-V - Secclon C)

Indemnity Trend Factor

Medical Trend Factor

Indicated Overall Trend Factor

((1)x(3)) + ((2)x(4))

(1) + (2)

847,293,975

522,618,365

1.157

1.063

i. 121

SECTION G DERIVATION OF EFFECT OF TREND FACTOR

Policy year 1987 wit!1 an average accident date of January i, 1988 (Exhibit l-A)
and calendar-accident year 1988 with an average accident date of July i, 1988
(Exhibit I-B) are used in the determination of the indicated change based upon
experience (Exhibit I-D). This experience reflects, on average, conditions as
of April i, 1988. The midpoint of the time period for which the revised rates
are being proposed is January i, 1991. The premium level must therefore reflect
experience levels which will exist 33 months later than the midpoint of the
experience on which the current indication has been derived. The indicated
trend factor is 1.121 which represents a trend factor of approximately 4.4% on
an annual basis. Since the present rates include a factor of 1.090, the
appropriate factor to incorporate the effect of trend into the overall change
in premium level is the ratio of these two trend factors: 1.028 (1.028 -
1.121 / 1.090).



I I I I I I I I I I I

I I I I I I I I I I I I



NATIONAL COUNCLL ON COMPENSATION INSURANCE

Exhibit 8
Page 1

AC-82-9

AGENDA
ACTUARIAL COMMITTEE

MEETING OF AUGUST 25, 1982

TREND PROCEDURES

Indemnit~ and Medical Trends

Staff is currently working on completing split indemnity/medical
trends on a policy year basis utilizing data valued as of December
31, 1981 for all states. A complete analysis of the results will
follow shortly in a separate mailing.

The analysis will include comparisons between:

a) combined policy year trends based on a weighting of the
indemnity and medical trend~.

b) policy year trend~ computed on a combined Ios~ ratio ba~i~ and

c) calendar year trends.

Thc~e trends are all ba~ed on a least-squares linear rcgre~ion
approach. A sample of all the trend~ which will be provided
can be seen in attachment~ 4, 5 and 6.

In order to provide historical results of these comparison.,
the following three sets of experience periods will be
examined.

Policy Years
Used in Trend

Calendar Years
Used in Trend Attachment

Set I 1976-1980 1977-1981 4

Set ]I 1975-1979 1976-1980 5

Set IT[ 1974-1978 1975-1979

In addition, indemnity/medical and combined policy year trends
based on policy years 1973 through 1980 (i.e. eight years of
experience rather than five) are also being calculated for
comparison with results obtained in set I. Attachment 7 provides
a sample of results for these eight point trends.

-!7- C152-8/82 CRT
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MINUTES
ACTUARIAL COMMITTEE

MEETING OF JUNE 20s 1990

AC-9Q-26

Item 2

Background:

Discussion:

Staff
Recommendation:

Committee Action:

AGGREGATE LOSS RATIO TREND

Accident Year Trend vs. Polic~ Year Trend

The data underlying the current trend procedure
are based on the latest five policy year loss
ratios. It was suggested at the October I0,
1989 meeting that accident year trend
fndications be analyzed and compared to policy
year data.

At the February 13 and April 4, 1990 meetings,
a countrywide analysis of accident year and
policy year trend was presented. While the
accident year trend was slightly higher in
magnitude, the credibility was noticeably
lower. Staff demonstrated that policy year
data was more credible than accident year using
either linear or exponential regressions.

A comparative analysis using eight points of
data was performed to determine if more points
would help the accident year instability
without forfeiting too much responsiveness.
Accident year and policy year trend indications
for a sample of nine states were computed using
both linear and exponential regression models.
Loss development based on both the incurred
including IBNR and paid to an 8th report
methodologies for accident years 1981-1988 and
policy years 1980-1987 were utilized. The
results of this analysis was included in the
Agenda.

When accident year trend indications based on
eight data points were compared to accident
year trend indications based on five data
points, no definite conclusions could be drawn.
However, additional years of data did not
appear to necessarily improve accident year
credibilities.

That the Committee discuss.

Based on the above results, the Committee
agreed that accident year data should not be
considered for trend at this time.
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AC-90-26

AGENDA
ACTUARIAL COMMITTEE

MEETING OF JUNE 20, 1990

AGGREGATE...LOSS RATIO TREND

Item 2 Accident Year Trend vs. Policy ..Year Trend

Background: The data underlying the current trend procedure
are based on the latest five policy year loss
ratios. It was suggested at the October-I0,
1989 meeting that accident year trend
indications be analyzed and compared to policy
year data.

At the February 13 and April 4, 1990 meetings,
a c.ountrywide analysis of accident yeaz-and
pollcy year trend was presented. While-the
accident year trend was slightly higher--in
magnitude, the credibility was noticeably
lower. Staff demonstrated that policy year
data was more credible than accident year using
either linear or exponential regressions.

Discussion: A comparative analysis using eight points of
data was performed to determine if more points
would help the accident year instability
without forfeiting too much responsiveness.
Accident year and policy year trend indications
for a sample of nine states were computed using
both linear and exponential regression models.
Loss development based on both the incurred
including IBNR and paid to an 8th repor~
methodologies for accident years 1981-1988 and.
policy years 1980-1987 were utilized.    The
results of this analysis are presented on
Exhibit 26-5.

When accident year trend indications based on
eight data points were compared to accident
year trend indications based on five data
points, no definite conclusions could be drawn.
However, additional years of data did not
appear to necessarily improve accident year
credibilities.

Staff
Recommendation: That the Committee discuss.
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26-5, p. 1 of

LINEAR REGRESSION MODEL
Incurred Including IBNR Losses

CT
FL
HI
KS

SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL INDEMNITY TREND
A~ A¥ P¥ P¥ AY

8 PTS 5 PTS 8 PTS ~ 8 PTS

1.056
i. i00
0.911
1.052
1.046
1.054
1.045
1.102
i. 024

1.076
i. 136
0.930
1.043
1.061
1.056
1.048
i. 131
i. 014

1.052 1.074 46%
1.088 1.124 20
0.959 0.937 29
1.047 1.040 47
1.040 1.043 38
1.055 1.050 57
1.032 1.041 40
1.089 1.114 20
1.022 1.026 88

1.081    1.104    1.071    1.092 30%

CREDIBILITIES
AM P¥ PY

5 PTs 5
50% 35% 74%
23 19 26
42 50 65
33 71 66
28 70 46
48 66 43
30 47 45
23 23 33
62 93 69

30% 34% 41%

CT
FL
Hl
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL MEDICAL TREND
AY        AY        PY         PY

8 PTS          5 PTS         8 PTS          5 PTS

1.078 1.097
1.078 1.115
0.925 0.963
1.060 1.058
1.043 1.067
1.055 1.067
1.072 1.079
1.113 1.146
1.052 1.042

1.076
1.060
0.972
1.055
1.032
1.055
1.060
i. i00
1.055

1.094
i.i01
0.935
1.046
1.039
1.062
1.058
1.126
1.049

1.085     i.iii     1.074     1.095

CREDIBILITIES
AY     AY     PY     PY

8 PTS 5 PTS 8 PTS 5 PTS

39% 37% 49% 90%
21 23 24 31
21 87 32 52
29 20 43 28
30 23 53 34
40 29 35 23
32 22 43 35
17 20 22 25
61 48 87 61

25%     25%    33%    35%
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Exhibit 26-5, p. 2 of 6

LINEAR REGRESSION MODEL
Paid to an 8th Losses

CT
FL

KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANND]%L INDEMNITY TREND
AY        AY        PY        PY             AY

8 PTS        5 PTS        8 PTS        S PT___~                8 PTS

1.055 1.062 1.054 1.062 47%
1.088 1.088 1.082 1.090 52
0.946 0.958 0.988 0.965 20
1.049 1.024 1.042 1.019 35
1.024 1.022 1.017 1.006 57
1.048 1.039 1.050 1.032 47
1.038 1.028 1.026 1.029 46
1.103 1.125 1.093 1.114 27
1.020 1.005 1.017 1.013 49

1.076 1.085 1.070 1.080 39%

CREDIBILITIES
AY       PY       Py

5 PTS 8 PTS 5 PTS

42% 48% 100%
60 47 76
37 43 71
33 48 71
43 70 50
50 56 68
39 50 44
31 28 45
55 71 50

42% 41% 61%

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL MEDICAL TREND
AY        AY        PY        PY

8 PTS         5 PT____~S        8 PTS         5 PTS

1.071
1.058
0.965
1.060
1.032
1.045
1.065
1.107
1.049

1.078
1.066
1.003
1.064
1.036
1.042
1.055
1.132
1.034

1.065 1.071
1.046 1.057
1.008 0.979
1.054 1.042
1.023 1.016
1.045 1.026
1.060 1.046
1.099 1.119
1.050 1.034

1.076     1.088     1.070     1.077

CREDIBILITIES
AY     AY     PY     PY

8 PTS 5 PTS 8 PTS 5 PTS

47% 39% 66% 71%
40 34 37 56
15 45 25 26
29 19 49 34
42 28 58 41
38 28 46 43
38 26 48 36
23 26 28 30
40 59 44 53

32%    31%    38%    41%
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Exhibit 26-5, p~. 3 of 6

EXPONENTIAL REGRESSION MODEL
Incurred Including IBNR Losses

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANN~AL INDEMNITY TREND
A¥        AY        P¥        PY

8 PTS 5 PTS 8 PTS 5 PTS 8 PTS

1.074
1. 179
0.937
1. 070
1.057
i. 073
1.056
i. 184
1.027

1.098
1.221
0.941
1.048
1.072
1.067
1.052
1. 209
1.016

1.067
1.152
0.965
1.064
1.048
i. 075
1.038
1.155
1.025

CREDIBILITIES
AY       PY       P¥

5 PTS 8 PTS 5 PTS

i. I00 56% 52% 40% 79%
I~213 30 35 27 43
0.949 28 40 47 62
1.045 44 35 66 68
1.050 41 30 73 47
1.061 56 51 63 45
1.048 42 31 49 44
1.186 33 34 36 53
1.029 85 63 95 68

39% 38% 42% 54%i. 139    i. 162    I. 117    i. 148

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL MEDICAL TREND
AY        AY        PY         PY

8 PT~         5 PTS         8 PTS          5 PTS

1.120
I.iii
0.944
1.084
1.051
1.073
1.104
1.218
1.070

1.137
1.168
0.966
1.067
1.079
1.084
1.096
1.250
1.049

1.121
1,084
0.975
1.074
1.038
1.072
1.088
1.200
1.074

1.138
1.148
0,950
1.056
1.044
1.074
1.072
1.218
1.058

1.145     1.173     1.130     1.151

CREDIBILITIES
AY       AY       PY       PY

8 PTS       5 PTS      8 PTS       5 PTS

53% 46% 100% 100%
25 29 26 38
20 86 31 34
29 20 42 30
31 24 55 35
44 30 38 24
36 24 45 37
30 31 43 40
55 49 72 62

33%    32%    46%    44%
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Exhibit 26-5, p_ .-~ of. 6

EXPONENTIAL REGRESSION MODEL
Paid to a~ 8th Losses

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL INDEMNITY TREND
AM" AY PY P¥

8 PT__S 5 PT____~S8 PTS 5 PTS

1.075 1.074 1.075 1.079
1.155 1.120 1.143 1.130
0.956 0.962 0.988 0.968
1.066 1.024 1.057 1.020
1.028 1.022 1.020 1.005
1.065 1.044 1.066 1.036
1.044 1.030 1.031 1.034
1.194 1.194 1.172 1.184
1.024 1.005 1.020 1.014

1.135    1.123    1.122    1.121

CREDIBILITIES
AY       AY       P¥       PY

8 PTS      5 PTS      8 PTS      5"’PTS

46% 43 48% 100%
32 71 44 97
20 37 43 74
32 33 42 72
57 44 69 51
43 50 48 65
46 40 50 44
63 52 56 82
48 55 7O 51

50%    53% 52% 81%

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

ANNUAL MEDICAL TREND
AY      AY      PY      PY

8 PTS          5 PTS         8 PTS         5 PTS

i. i01
1.078
0.971
1.085
1.036
1. 057
1.094
1.206
1.067

1.104
1.079
1.002
1.072
1.039
1.046
1.064
1.213
1.036

1.098
1.058
1.007
1.072
1.028
1.059
1.086
1.195
1.070

1.098
1.072
0.980
1.048
1.014
1.030
1.054
1.194
1.036

1.130     1.130     1.122     1.116

CREDIBILITIES
AY       AY       PY       PY

8 PTS       5 PTS      8 PTS      5 PTS

50% 45% 85% 79%
40 36 37 65
15 46 25 26
29 20 45 35
42 29 57 42
37 28 42 43
37 27 43 37
51 41 69 49
36 61 38 54

44%    39%    56%    52%
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Exhibit 26-5, p. 5 of 6

LINEAR REGRESSION MODEL

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

Incurred Including IBNR Losses

CREDIBILITY WEIGEEED CREDIBILITY
INDEMNITY TREND MEDICAL

AY              AY              PY              PY                     AY              AY
8 PTS     5 PTS     8 PTS      5 PTS             8 PTS      S PTS

1.072
1. 088
1.035
1.069
1.070
1.067
1.069
1.088
1.031

1.092
1. 114
1.033
I. 086
i. 094
1.083
1.089
1. 113
1.049

1.065
1.075
1.016
1.054
1.050
1.061
1.053
1.076
1.026

WEIGHTED
TREND

PY    PY
8 ,PTS ,5 PTS

1.080 1.083 1.108 1.077 1.095
i. I04 1.084 1.114 1.074 i.i00
0.993 1.052 0.983 1.044 1.047
1.059 1.078 i.i03 1.068 1.085
1.072 1.073 1.103 1.054 1.079
1.077 1.074 i.i00 1.070 1.091
1.072 1.082 1.106 1.070 1.085
1.103 1.091 1.120 1.083 1.107
1.048 1.065 1.079 1.058 1.069

1.084 i. Ii0 1.075 1.097

1.086 1.114 1.078 i. I00

1.079 1.102 1.067 1.090

1.085 1.107 1.072 1.097

CT
FL
HI
KS
NC
SC

TX
VA

WEIGHTED
AVERAGE

Paid to an 8th

CREDIBILITY WEIGHTED
INDEMNITY TREND

AY       AY       PY       PY
8 PTS      5 PTS      8 PTS      5 PTS

1.068 1.077 1.063
1.084 1.088 1.076
1.053 1.039 1.035
1.069 1.066 1.057
1.048 1.059 1.033
1.065 1.063 1.059
1.061 1.064 1.049
1.086 1.099 1.077
1.051 1.042 1.033

1.062
1.088
0.999
1.037
1.044
1.048
1.059
1.096
1.048

1.077 1.084 1.067 1.078

1.080. 1.087 1.071 1.082

Losses

CREDIBILITY
MEDICAL

AY       AY
8 PTS 5 PTS

WEIGHTED
TREND

PY       PY
8 PTS 5 PTS

1.076 1.087 1.068 1.074
1.071 1.083 1.063 1.067
1.063 1.052 1.057 1.054
1.074 1.087 i;064 1.067
1.060 1.076 1.044 1.054
1.067 1.078 1.060 1.057
1.074 1.082 1.067 1.068
1.086 1.102 1.080 1.092
1.068 1.058 1.063 1.056

1.077 1.089 1.070 1.076

1.080 1.092 1.073 1.080
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Exhibit 26-5, p. 6 of 6

EXPONENTIAL REGRESSION MODEL

CT
FL

KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

tt~"~tt

Incurred Including IBNR Losses

CREDIBILITY WEIGRTED
INDEMNITY TREND

AY      AY      PY      PY
8 PTS - 5 PTS     8 PTS     5 ~TS

CREDIBILIT~WEIGHTED
MEDICAL TREND

AY      AY       PY       PY
8 PTS      5 PTS      8 PTS      5 PTS

I.i00 1.124 1.092 1.109
1.148 I.~76 1.120 1.173
1.079 1.068 1.041 1.023
1.106 1.116 1.079 1.076
1.102 1.128 1.064 1.099
i.i00 1.109 1.087 1.106
I.i01 1.121 1.074 i.i01
1.151 1.171 1.125 1.166
1.043 1.066 1.029 1.065

1.130 1.153 1.121 1.138
1.134 1.167 1.117 1.147
1.102 0.994 i~081 1.080
1.124 1.146 1.106 1.120
1.113 1.145 1.079 I.iii
i. Iii 1.141 1.107 1.129
i.~28 1.149 i.ii! 1.119
1.164 1.192 1.160 1.175
1.102 1.109 1.089 1.092

1.130 1.152 1.105 1.142

1.134 1.152 1.108 1.143

1.141 1.166 1.130 1.148

1.141 1.166 1.129 1.147

CT
FL
HI
KS
NC
SC
TN
TX
VA

WEIGHTED
AVERAGE

Paid to an 8th

CREDIBILITY WEIGHTED
I~DEMNITY TREND

AY    AY    PY     PY
8 PTS 5 PTS 8 PTS 5 PTS

1.104 1.097
1.137 1.119
1.094 1.058
1.109 1.085
1.071 1.074
i.i01 1.080
1.090 1.081
1.170 1.156
1.079 1.055

1.094
1.125
1.058
1.088
1.048
1.089
1.071
1.145
1.047

1.079
1.130
1.006
1.047
1.059
1.064
1.079
1.172
1.063

1.136 1.122 1.116 1.126

1.129 1.115 i. Iii 1.115

Losses

CREDIBILITY WEIGHTED
MEDICAL TREND

AY       AY       PY       PY
8 PTS       5    PTS      8 PTS      5 PTS

1.113
1.106
I.i02
1.113
1.088
1. i00
1. 114
1. 166
i. 104

1. 114
1. 107
1.067
1.113
1.099
i.i01
1. 107
1.160
1.070

i.’i01
1.096
1.991
I.~98
1.067
1.094
1.105
i."171
i. I00

i.i01
1.086
1.078
1.090
1.071
1.077
1.091
1.152
1.071

i. 132

1. 125

1.127

1-123

1. 129

1. 119

1. 114

1. 112



Exhibit 10
Sheet 1

TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
39 State Sample

Indemnity
Exponential Linear

Sample Bias 0.126 0.048
Squared Error 0.018 0.003
Absolute Error 0.126 0.048

Medical
Exponential Linear

0.068 0.017
0.006 0.001
0.068 0.019

Sample Bias -0.052 -0.078
Squared Error 0.003 0.006
Absolute Error 0.052 0.078

-0.061 -0.066
0.004 0.005
0.061 0.066

IL Sample Bias 0.020 0.009
Squared Error 0.000 0.000
Absolute Error 0.020 0.009

-0.005 -0.012
0.000 0.000
0.005 0.013

MI

Sample Bias 0.267 0.148
Squared Error 0.087 0.026
Absolute Error 0.267 0.148

Sample Bias -0.061 -0.066
Squared Error 0.004 0.005
Absolute Error 0.061 0.066

0.127 0.044
0.020 0.003
0.126 0.044

-0.034 -0.034
0.001 0.001
0.034 0.034

NC Sample Bias -0.055 -0.059
Squared Error 0.004 0.004
Absolute Error 0.055 0.059

-0.060 -0.062
0.004 0.004
0.060 0.062

ORPC Sample Bias
Squared Error
Absolute Error

-0.010 -0.010 0.019 0.009
0.003 0.004 0.002 0.001
0.051 0.052 0.042 0.034

ORSF Sample Bias 0.283 0.229 0.288 0.185
Squared Error 0.086 0.055 0.089 0.036
Absolute Error 0.283 0.229 0.288 0.185

wI

Notes:

Sample Bias 0.047 0.045 0.011 -0.002
Squared Error 0.002 0.002 0.000 0.000
Absolute Error 0.047 0.046 0.013 0.006

1. ORPC and ORSF are Oregon Private Companies and State Fund, respectively.
2. Differences are expressed in loss ratio points.

MILLII~£~I & ROBERTSON. INC.
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Sheet 2

TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
39 State Sample

AZPC

AZSF

coPc

DC

HI

ID

Notes:

Indemnity                       Medical
Exponential Linear            Exponential

Sample Bias 0.024 -0.001 0.004
Squared Error 0.001 0.000 0.001
Absolute Error 0.024 0.013 0.032

Sample Bias 0.046 0.038 0.024
Squared Error 0.003 0.003 0.001
Absolute Error 0.046 0.042 0.032

Sample Bias -0.007 -0.009 0.010
Squared Error 0.000 0.000 0.000
Absolute Error 0.008 0.009 0.010

Sample Bias -0.074 -0.074 -0.062
Squared Error 0.006 0.006 0.004
Absolute Error 0.073 0.074 0.062

Sample Bias -0.037 -0.039 -0.074
Squared Error 0.002 0.002 0.006
Absolute Error 0.037 0.039 0.074

Sample Bias 0.009 -0.032 0.029
Squared Error 0.000 0.001 0.001
Absolute Error 0.011 0.032 0.029

Sample Bias -0.045 -0.067 -0.014
Squared Error 0.002 0.005 0.000
Absolute Error 0.045 0.067 0.014

Sample Bias -0.063 -0.066 -0.061
Squared Error 0.005 0.005 0.004
Absolute Error 0.063 0.066 0.061

Linear

-0.041
0.003
0.051

0.015
0.001
0.024

0.006
0.000
0.008

-0.063
0.005
0.063

-0.082
0.007
0.082

0.006
0.000
0.006

-0.016
0.000
0.016

-0.064
0.004
0.063

MILLIMAN & ROBERTSON, INC.

1. AZPC and AZSF are Arizona Private Companies and State Fund, respectively.
2. COPC is Colorado Private Companies.
3. Differences are expressed in loss ratio points.

Sample Bias 0.018 0.012 -0.005 -0.020
Squared Error 0.001 0.000 0.000 0.001
Absolute Error 0.026 0.021 0.011 0.020
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Sheet 3

TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
39 State Sample

IN

KYVO

MS

MO

MT

Indemnity
Exponential Linear

Sample Bias -0.017 -0.018
Squared Error 0.000 0.000
Absolute Error 0.017 0.018

Sample Bias 0.002 -0.004
Squared Error 0.000 0.000
Absolute Error 0.014 0.011

Sample Bias -0.024 -0.035
Squared Error 0.002 0.002
Absolute Error 0.037 0.041

Sample Bias -0.092 -0.093
Squared Error 0.010 0.010
Absolute Error 0.092 0.093

Sample Bias 0.073 0.055
Squared Error 0.006 0.003
Absolute Error 0.072 0.055

Sample Bias 0.021 0.020
Squared Error 0.001 0.001
Absolute Error 0.021 0.020

Sample Bias 0.037 0.025
Squared Error 0.001 0.001
Absolute Error 0.037 0.025

Sample Bias 0.012 -0.009
Squared Error 0.000 0.000
Absolute Error 0.012 0.009

Sample Bias 0.074 0.059
Squared Error 0.007 0.004
Absolute Error 0.074 0.059

1. KYVO is Kentucky Voluntary,
2. Differences are expressed in loss ratio points.

Medical
Exponential Linear

-0.038 -0.045
0.002 0.002
0.038 0.045

-0.020 -0.032
0.000 0.001
0.020 0.032

-0.068 -0.074
0.005 0.006
0.068 0.075

-0.066 -0.084
0.006 0.009
0.067 0.084

0.002 -0.012
0.001 0.001
0.035 0.031

-0.016 -0.016
0.000 0.000
0.016 0.016

0.008 -0.021
0.002 0.002
0.036 0.043

-0.021 -0.036
0.000 0.001
0.021 0.036

0.041 0.022
0.002 0.00/)
0.041 O.0__

MILLIMAN & ROBERTSON, INC.
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Sheet 4

TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
39 State Sample

NH

NM

OKPC

RI

SC

SD

TN

TX

Notes:

Indemnity Medical
Exponential Linear Exponential

Sample Bias 0.006 -0.007 -0.021
Squared Error 0.001 0.000 0.001
Absolute Error 0.018 0.019 0.021

Linear

-0.032
0.001
0.032

Sample Bias 0.028 0.003 -0.001 -0.019
Squared Error 0.005 0.003 0.002 0.001
Absolute Error 0.072 0.053 0.038 0.028

Sample Bias 0.042 -0.028 0.012
Squared Error 0.009 0.007 0.002
Absolute Error 0.084 0.082 0.039

Sample Bias -0.034 -0.042 -0.015
Squared Error 0.006 0.006 0.003
Absolute Error 0.061 0.063 0.041

Sample Bias -0.048 -0.105 -0.016
Squared Error 0.008 0.016 0.001
Absolute Error 0.090 0.105 0.024

-0.053
0.005
0.066

-0.028
0.003
0.042

-0.027
0.001
0.026

Sample Bias 0.045 0.022 -0.011 -0.023
Squared Error 0.003 0.001 0.000 0.001
Absolute Error 0.049 0.034 0.018 0.023

Sample Bias 0.006 -0.007 0.023
Squared Error 0.000 0.000 0.001
Absolute Error 0.011 0.008 0.025

Sample Bias -0.047 -0.053 -0.034
Squared Error 0.003 0.003 0.002
Absolute Error 0.047 0.053 0.034

Sample Bias -0.027 -0.073 -0.051
Squared Error 0.001 0.006 0.003
Absolute Error 0.027 0.073 0.051

1. OKPC is Oklahoma Private Companies.
2. Differences are expressed in loss ratio points.

-0.003
0.000
0.018

-0.049
0.003
0.049

-0.0%
0.010
{}.096

MILLIMAN & ROBERTSON, INC.
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TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
39 State Sample

Indemnity
Exponential Linear

Medical
Exponential    Linear

UTPC Sample Bias -0.055 -0.058
Squared Error 0.005 0.006
Absolute Error 0.060 0.061

-0.156 -0.156
0.028 0.028
0.155 0.156

VA

Sample Bias 0.046 0.020
Squared Error 0.002 0.000
Absolute Error 0.046 0.021 ¯

Sample Bias 0.000 -0.001
Squared Error 0.000 0.000
Absolute Error 0.004 0.003

-0.032 -0.038
0.001 0.002
0.032 0.037

-0.009 -0.016
0.000 0.000
0.009 0.015

Notes: 1. UTPC is Utah Private Companies.
2. Differences are expressed in loss ratio points.

MILLIMAN & ROBERTSON, INC.



F_.,~hib it 10
Sheet 6

POLICY YEAR 1988 ON-LEVEL EARNED PREMIUM
39 State Sample

State Premium

Alabama $402,358,355
Alaska 170,491,922
Arizona PC 308,073,161
Arizona SF 296,684,017
Arkansas 249,335,554
Colorado PC 373,451,844
Connecticut 762,523,387
Dist. of Col. 145,479,235
Florida 2,206,988,222
Hawaii 223,872,191
Idaho 127,610, 369
Illinois 1,799,951,784
Indiana 484,451,497
Iowa 311,467,257
Kansas 282,295,060
Kentucky 203,018, 829
Louisiana 363,708,173
Maine 339,380,765
Maryland 315,012, 599
Michigan 1,331,259,280
Mississippi 248,218,929
Missouri 596,963,848
Montana 54,756,987
Nebraska 174,091,734
New Hampshire 266,528,425
New Mexico 147,313,751
North Carolina 512,532,687
Oklahoma PC 256,680,9%
Oregon PC 351,193,196
Oregon SF 283,263,312
Rhode Island 213,799, 317
South Carolina 276,223,886
South Dakota 76,769,188
Tennessee 578,050,595
Texas 3,681,834,211
Utah PC 49,390,237
Vermont 91,022,702
Virginia 558,443,768
Wisconsin 755,361,895

Total $19,869,853,165

MILLIMAN & ROBERTSON, INC.



Exhibit 11

TEST STATISTICS BY STATE - LINEAR VS. EXPONENTIAL
Three State Sample

Indemnity
Exponential Linear

Medical
Exponential Linear

Bias -0.025 -0.028
Squared Error 0.004 0.004
Absolute Error 0.056 0.054

-0.004 -0.012
0.000 0.000
0.011 0.012

Bias 0.029 -0.032
Squared Error 0.060 0.030
Absolute Error 0.203 0.148

0.027 -0.028
0.012 0.005
0.087 0.055

WI Bias 0.005 0.004
Squared Error 0.001 0.001
Absolute Error 0.027 0.026

-0.002 -0.009
0.000 0.000
0.010 0.011

Note: 1. Differences are expressed in loss ratio points.



Exhibit 12

COMPARISON OF LOSS RATIO PROJECTIONS

Annual Trend Assumptions:

(A) Texas Indicated Trend:

03) Countrywide Fee Trendt:

(C) Countrywide Non-Fee Trend:

(D) Texas Loss Ratio at 1/89

(E) Countrywide Fee Loss Ratio at 1/92
(D) x [1 + 303)]

(F) Texas Non-Fee Loss Ratio at 1/92
(D) x [1 + 3(A)]

(G) Countrywide Non-Fee Loss Ratio at 1/92
(D) x [1 + 3(C)]

(H) Texas Fee Loss Ratio at 1/92
(z) x (F)/(G)

M&R NCCI

0.099 0.099

0.044 0.004

0.077 0.077

0.371 0.371

0.420 0.375

0.481 0.481

0.457 0.457

0.442 0.395

lln M&R column,
trend is shown.

"pure" fee trend is slao\vn, whereas in NCCI column, "effective" fee



Exhibit 13

LOCATION OF BEND IN LINE

Annual Trend Assumptions:

¯ (A) State X Indicated Trend 0.085

03) Countrywide Pure Fee Trend 0.044

(C) Countrywide Non-Fee Trend 0.077

(D) State X Loss Ratio at 1/89

(E) Countrywide Fee Loss Ratio at 1/92
(D) x [1 + 3(B)I

(F) State X Non-Fee Loss Ratio at 1/92
(D) x [1 + 3(A)]

(G) Countrywide Non-Fee Loss Ratio at 1/92
(D) x [1 + 3(C)I

(H) State X Fee Loss Ratio at 1/92
(E) x (F)/(G)

(I) Indicated Annual Trend
[(H)/(D)- 11/3

(J) Adjusted State X Fee Loss Ratio at 1/92
[I.5(I) + 1.5(A) + 1] x (D)

0.400

0.453

0.502

0.492

0.462

0.052

0.482
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Exhibit 3~

Connecticut o Indemnity

CALCULATION OF LINEAR TREND

Law Amendment Factors Calculated Using NCCI Approach

(i)

Pol icy
Year

1984
1985
1986
1987
1988

(2)

Time
Index

(3) (4) (S) On_I6~!,el;~,
Ultimate NCCI Ultimate
On- Level Ul t i mate On - Level I ndemn i ty
Premium Indemnity Factor (4)x(5)

$554,245,614 $226,729,007     1.133 $256,883,965
604,332,175 279,433,406 1.119 312,685,981
629,308,738 295,782,294 1.111 328,614,129
700,789,312 394,450,878 1.051 414,567,872
762,422,598 428,295,734 1.014 434,291,875

(5)
Indemnity

Loss Ratio
(6)1(3)

46.3%
51.7%
52.2%
59.2%
57.0%

(6)

Fitted
Indemnity

Loss Ratio

47.6%
50.5%
53.4%
56.3%
59.2%

(lO)

(11)

(12)

(13)

(14)

17
18

Annual Increment in Loss Ratio
(slope in linear fit)

Loss Ratio at Base
(constant in linear fit)

Midpoint of Experience Period: 4/I/89

Midpoint of Rate Projection Period: I/I/92

Trend Factor prior to Credibility
[(10)*(13)+(11)]/[(10)*(12)+(11)]

Sum of Squared Residuals
Credibility (Limited to 100%)

(.0011/[ (15)/{(11)+(10)’3.0)*’2 ])**0.5
Annual Expected Linear Trend
Expected Trend Factor from 4/I/89 to I/I/92
Credibility-Weighted Trend Factor

0.029

0.447

5.250

8.000

1.133

0.0018
42%

0.050
1.138
1.136

0.048

0.049



Exhibit 33

Law

Illinois Indemnity

CALCULATION OF LINEAR TREND

Amendment Factors Calculated Using NCCI Approach

(I)

Pol icy
Year

1984
1985
1986
1987
1988

(2) (3) (4) (5)
On_I6~!,el.=,

(5)

Ultimate NCCI Ultimate Indemnity
Time    On-Level Ultimate On-Level Indemnity Loss Ratio

Index    Premium Indemnity Factor (4)x(5) (6)/(3)

1 $1,249,647,432
2 1,387,836,997
3 1,569,715,634
4 1,753,776,653
5 1,800,339,840

$470,581,145 1.023
529,780,792 1.029
621,334,038 1.025
706,668,459 1.020
773,002,542 1.015

$481,404,512
545,144,435
636,867,389
720,801,828
784,597,580

38.5%
39.3%
40.6%
41.1%
43.6%

(6)

Fitted
I ndemn i ty

Loss Ratio

38.2%
39.4%
40.6%
41.8%
43.0%

(I0)

(11)

(12)

(13)

(14)

(is)
(16)

(19)

Annual Increment in Loss Ratio
(slope in linear fit)

Loss Ratio at Base
(constant in linear fit)

Midpoint of Experience Period: 4/1/89

Midpoint of Rate Projection Period: i/I/92

Trend Factor prior to Credibility
[(10)*(13)+(11)]/[(10)*(12)+(11)]

Sum of Squared Residuals
Credibility (Limited to 100%)

(.0011/[ (15)/((11)+(I0)’3.0}*’2 ])**O.S
Annual Expected Linear Trend
Expected Trend Factor from 4/I/89 to I/I/92
Credibility-Weighted Trend Factor

0.012

0.370

5.250

8.000

1.076

0.0001
100%

0.050
1.138
1.076

0.028

0.028



Exhibit 34

Law Amendment

Connecticut - Indemnity

CALCULATION OF LINEAR TREND

Factors Calculated Using Alternate Approach

(I)

Pol icy
Year

1984
1985
1986
1987
1988

(2)

Time
Index

1
2
3
4
5

(3) (4) (5) (6) (5)
On-Level

U/timate A/ternate U/timate Indemnity
On-Level Ultimate On-Level Indemnity Loss Ratio
Premium Indemnity Factor (4)x(5) (6)/(3)

$554,245,614
604,332,175
629,308,738
700,789,312
762,422,598

$226,729,007 1.084
279,433,406 1.076
295,782,294 1.075
394,450,878 1.027
428,295,734 1.000

$245,774,244
300,670,345
317,965,966
405,101,051

.428,295,734

44.3%
49.8%
50.5%
57.8%
56.2%

(6)

Fitted
I nd emn i ty

¯ Loss Ratio

45.4%
48.6%
51.8%
55.0%
58.2%

(10)

(11)

(12)

(13)

(14)

16)

18
19

Annual Increment in Loss Ratio
(slope in linear fit)

Loss Ratio at Base
(constant in linear fit)

Midpoint of Experience Period: 4/1/89

Midpoint of Rate Projection Period: I/I/92

Trend Factor prior to Credibility
~ [(10)*(13)+(11)]/[(10)*(12)+(11)]~um of Squared Residuals
Credibility (Limited to 100%)

(.0011/[ (1S)/{(11)+(10)’3.0}*’2 1)*’0.5
Annual Expected Linear Trend
Expected Trend Factor from 4/I/89 to I/I/92
Credibility-Weighted Trend Factor

0.032

0.422

5.250

8.000

1.149

0.0016
43%

0.050
1.138
1.143

0.054

0.052



Exhibit 35

Law Amendment

Illinois - Indemnity

CALCULATION OF LINEAR TREND

Factors Calculated Using Alternate Approach

(I)

Pol i cy
Year

1984
1985
1986
1987
1988

(2)     (3) (4) (5) (6!^ (5)
On-Lewl

Ultimate Alternate Ultimate Indemnity
Time    On-Level Ultimate On-Level Indemnity Loss Ratio

Index    Premium Indemnity Factor (4)x(5) (6)/(3)

1 $1,249,647,432
2 1,387,836,997
3 1,569,715,634
4 1,753,776,653
5 1,800,339,840

$470,581,145 0.991
529,780,792 1.000
621,334,038 1.000
706,668,459 1.000
773,002,542 1.000

$466,345,915
529,780,792
621,334,038
706,668,459
773,002,542

37.3%
38.2%
39.6%
40.3%
42.9%

(6)
Fitted

Indemnity
Loss Ratio

37.0%
38.3%
39.6%
40.9%
42.2%

(10)

(11)

(12)

(13)

(14)

(15)
(16)

18
19

Annual Increment in Loss Ratio
(slope in linear fit)

Loss Ratio at Base
(constant in linear fit)

Midpoint of Experience Period: 4/1/89

Midpoint of Rate Projection Period: I/I/92

Trend Factor prior to Credibility
[(I0)*(13)+(11)]/[(10)*(12)+(II)]

Sum of Squared Residuals
Credibility (Limited to 100%)

(.0011/[ (15)/{(11)+(10)’3.0}*’2 ])**0.5
Annual Expected Linear Trend
Expected Trend Factor from 4/1/89 to 1/1/92
Credibility-Weighted Trend Factor

0.013

0.357

5.250

8.000

1.084

0,0001
100%

0.050
1.138
1.084

0.031

0.031
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TREND:
TECHNICAL APPENDIX A

ALTERNATE TREND TECHNIQUES

I. INTRODUCTION

The first section of this appendix outlines the criteria considered for evaluating the
alternate statistical techniques tested in our analysis, including quantitative measures
of goodness-of-fit and projection accuracy as well as qualitative and intuitive
considerations. The remainder of the appendix presents technical descriptions of
the statistical techniques considered for determining the trend in each state and on a
countrywide basis. These techniques were selected after a review of actuarial and
other relevant literature. These techniques are:

least squares regression,

weighted least squares regression,

non-parametric curve fitting,

¯ minimum absolute deviation trend line,

¯ least trimmed squares line fitting,

¯ exponential smoothing, and

¯ econometric modelling.

NCCI Examination - Volume V - Section liB - Part 3 November 22, 1991 Page A-1

MILLIMAN & ROBERTSON, INC.



TREND:
TECHNICAL APPENDIX A

II. EVALUATION CRITERIA

Two types of criteria were considered for evaluating the statistical techniques:
qualitative and quantitative.

A. Qualitative

Each of the methods identified was reviewed for reasonableness in estimating trends
in workers’ compensation loss ratios. These reviews included the appropriateness of
the underlying assumptions, as well as the strengths and weaknesses of each
method. If one method had serious drawbacks and another method included in our
analysis had similar strengths, but less significant drawbacks, the former method was
rejected. As will be discussed later, two techniques, minimum absolute deviation
trend lines and least trimmed squares line fitting, were rejected based on these
considerations.

1. Resistance

Resistance is the ability of a method to discard the impact of outliers in an objective
manner. If a method is particularly sensitive to outliers, or points that are far from
the true underlying trend line due to random variability, it can provide misleading
results. There are no common measures of resistance comparable to such measures
of goodness-of-fit as R2.

In this application, concerns regarding resistance are mitigated by the credibility
procedures. To the extent that the loss ratios for a particular state do not follow a
common trend line, the state’s indicated trend will have lower credibility. NCCI has
done some sensitivity testing in which they compare the indicated trend under three
scenarios: (1) the next loss ratio is on the fitted trend line, (2) the next loss ratio is
10% above the fitted trend line, and (3) the next loss ratio is 10% below the fitted
trend line. An analysis of those calculations indicates that the credibility-weighted
trend under the second scenario is only 0.007 greater than under the first scenario.
If the average projection period is 2.5 years, the distortion in the projected loss ratio,
if the latest loss ratio is randomly high by 10%, is about 0.018 loss ratio points.

Page A-2 November 22, 1991 NCCI Examination - Volume V - Section liB - Part 3
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TREND:
TECHNICAL APPENDIX A

2.    Responsiveness

In many actuarial matters, the balance between responsiveness and resistance is a
delicate one. It is particularly desirable, in projecting trend, that any changes in the
direction or magnitude of the trend line be predicted. If methods that can predict
changes in trend can not be identified, methods that respond quickly to such
changes are preferred. On the other hand, it is equally important that the trend not
be significanUy overstated or understated as the result of a single outlier.

The states whose experience was used for testing the various trend techniques were
selected carefully to provide a range of situations. In particular, Wisconsin, Illinois,
and North Carolina were chosen for their stability. These states’ experience were
used to test the statistical techniques under "optimal~ conditions. At the other
extreme, Louisiana and Connecticut were chosen because of the presence of
significant economic and benefit changes, respectively. By including these states in
our sample, we were able to test each method’s ability to respond to changes in
trend rates and their resistance.

B. Quantitative

Each of the remaining approaches, i.e., other than the two rejected based on our
qualitative evaluation, were applied to the indemnity and medical experience for
our sample of states (Connecticut, Florida, Illinois, Louisiana, Michigan, North
Carolina, Oregon and Wisconsin) to evaluate their staUstical validity. Several
measures were considered for evaluaUng the appropriateness of each model,
including:

¯ accuracy of the forecasts,

¯ goodness-of-fit to the points in the experience period,

statistical significance of the trend coefficient, and

¯ autocorrelation.
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In making the final selection of methods, we relied primarily on the accuracy of the
forecasts made in the sample states.

1.    Accuracy

To measure projection errors, we reviewed the average absolute deviation, average
mean deviation (sample bias) and average squared deviation of all of the fits
performed. These deviations were calculated for forecasts that were two and three
years after the end of the experience period used for trend. This represents the
general range of prediction periods used in most of the NCCI trend calculations.
These deviations are summarized on Exhibit A-1.

2. Goodness-of-fit

Goodness-of-fit was calculated for each technique using R2. This quantity was
calculated as one minus the unexplained variation divided by the total variation.
Unexplained variation is determined as the sum of the squares of the differences
between the projections and raw data at each point in the experience period. Total
variation is the sum of the squares of the differences between the raw data points
and their mean. The formula is as follows:

R~ = 1 - Unexplained Variation =
Total Variation

where l~t is the fitted value at time t, Yt is the actual value at time t, and :~

is the mean of the actual values during the experience period used to determine
trend. A negative R2 indicates that the projected values vary more from the raw
data than the raw data do from their mean. In other words, the projection
technique increases variability around the forecasts.

In order to make the R2 values more closely comparable, we did not include any
weights in the formula, even for those techniques that relied on weighting schemes
to determine the trend coefficient. This will tend to make the R~ values for these
techniques slightly lower than the theoretically correct values. Because of the
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method used to include weights in the estimation of the coefficients, the p~2 values
would be overstated if the weights were reflected in the calculation of R2. The
average R2 value and the range for each technique are shown on Exhibit A-2.

R2 is commonly used to measure the quality of a projection method. It does not,
however, measure the ability of a method to make accurate forecasts. Rather, it
measures the ability of the independent variable to explain variations in the
dependent.variable during the historical experience period. Because past correlation
does not necessarily imply causation or future correlation, a high R2 does not
necessarily imply good prediction accuracy.

3. Statistical Significance

The statistical significance of the trend estimate was measured using a t-statistic.
This measures the magnitude of the coefficient relative to its standard error. The
formula for standard error is:

where Yt is the actual value at time t, ]~t is the projected value at time t and

t is the mean time index. The t-statistic is distributed according to the Student’s
t-distribution with n-2 degrees of freedom, where n is the number of raw data
points.

For the non-parametric method, the assumptions underlying the t-statistic do not
apply. We therefore calculated a statistic which also measures statistical significance,
referred to as Kendall’s K statistic1.

.1 Myles Hollander and Douglas A. Wolfe, Nonparametric Statistical Methods,
(John Wiley & Sons, New York, 1973), p. 201.
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An indication that a trend estimate is statistically significant is an evaluation of the
ability of a method to differentiate between an underlying trend and random
variability in data that has no (i.e., 0%) underlying trend. The fact that a trend
coefficient is statistically significant supports the conclusion that trend exists and
indicates the degree of accuracy in measuring that trend during the experience
period. While this is often an indication that forecasts are likely to be reasonably
accurate, it is not necessarily so.

In our tests, the percentage of fits that produced statistically significant trend
indications was generally consistent between methods. For most of the methods
tested in our analysis, 89% of the indemnity trend indications and all of the medical
indications were significantly different from zero.

4. Autocorrelation

Autocorrelation is the tendency of the errors in the forecasts from a projection
technique to be predictable. For example, alternating signs of the errors or negative
errors for the early points and positive errors for the later points are indications that
additional variability can be explained, either through more refined techniques or a
different model.

We used the Durbin-Watson statistic to measure autocorrelation in each model.
This statistic is calculated as:

where ~t is equal to the difference between the actual and the fitted values at
time t. It is generally assumed that autocorrelation is not serious if this statistic is
between 1 and 3.

The average Durbin-Watson statistic and its range is shown for each method on
Exhibit A-2. If autocorrelation is identified, it is an indication that a more complex
model may have better prediction accuracy. Given the limited number of points
available for these projections, the coefficients of a more complex model would
have lower statistical significance and would, therefore, be subject to higher
uncertainty.
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III. STATISTICAL TECHNIQUES

This section will provide a detailed description of each of the techniques considered
for determining the trend indication in each state. Included in the discussion will be
references for complete documentation of each technique. We will also provide our
evaluation of each method from a theoretical perspective, as well as a quantitative
one.

Because many facets of claim cost inflation are perceived to occur multiplicatively,
we included both linear and exponential models in our analyses. The statistical
theory underlying exponential models is the same as underlies linear models.
Instead of a linear relationship between the loss ratio and time, loss ratios are
assumed to increase exponentially as a function of time, as follows:

loss ratio = abt

Before performing the calculations, natural logarithms of the loss ratios are taken.
The form of the equation used in the statistical calculations then becomes:

In (loss ratio) = a + bt + e

When using an exponential model, it is important to recognize that it is less likely
that the error terms, calculated using the actual and predicted loss ratios, are
Normally distributed. The implications of this are most important in evaluating the
statistical significance of the trend coefficient and in determining the confidence
interval around the coefficient. This confidence interval is currently a key
component of NCCI’s credibility procedure.

A. Least Squares Regression

The current NCCI approach for estimating trend in each state is least squares linear
regression. This technique is described in detail as part of our description of the
NCCI approach.
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B. Weighted Least Squares Regression

In order to make the results more sensitive to recent experience, we performed
weighted least squares regression. In weighted least squares regression, weights are
assigned to each of the observations based on the perceived relevance of each
observation to future trends. We arbitrarily selected relative weights of 1, 2, 3, 4,
and 5 for each of the points corresponding to time indices 1, 2, 3, 4, and 5,
respectively. This will make the estimated trend coefficient more sensitive to the
most recent points..

The calculations for this method are the same as for least squares regression with the
exception that weights are added to the formulas. The revised formulas are as
follows:

where wi are the weights, i = 1,... n, and n is 5 (years). Exhibit A-3 provides an
illustration of this technique.

Another interpretation of these formulas is that the number of observations at each
time index, each of value equal to the single actual observation, is equal to the
weight. For example, the results of the calculaUons performed herein are the same
as those that would be obtained if we had one observaUon at time index 1, two
equal observaUons at time index 2, three at time index 3, and so on.
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C. Non-Parametric Curve Fitting

"A non-parametric procedure is a statistical procedure that has (certain) desirable
properties that hold under relatively mild assumptions regarding the underlying
population from which the data are obtained.’2 One of the techniques included in
our analysis is a non-parametric regression procedure.

The estimator of the trend coefficient used for our analysis is attributed to Theil.3
The slope from each of the combinations of points is first calculated as:

~] - tI

The estimator of the slope coefficient is the median, ~ , of the Sii, The intercept is
calculated as the median of the intercepts implicit in each observation:

medianofYi- ~tS

Exhibit A-4 illustrates this approach.

The strength of these procedures lies in the mild underlying assumptions and in their
resistance to outliers. The assumptions underlying non-parametric regression are that
the error terms are mutually independent and that they come from the same
continuous population. The assumption of normality of the error terms that
underlies least squares regression is eliminated. When performing least squares
regression on transformed data, such as for exponential regression, there is strong
reason to believe that the error terms of the untransformed data are no longer
Normally distributed.

2

3

Hollander, p. 1.

Hollander, p. 205.
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Because of the reliance on statistics related to medians or ranks rather than means,
non-parametric methods are much more resistant to extreme outliers. In fact, for the
non-parametric regression method performed for our analysis, the estimator of the
trend coefficient does not change if any one of the points is moved, other than the
ones used to calculate the median of the slope estimators, Sii, or unless the order of
the slope estimates changes. This varies significantly from the results for least
squares regression in which the movement of a single point will change the entire fit.

Another important property of trend coefficients is their efficiency. Efficiency relates
to the variability around the estimate of the coefficient. That is, an estimator of the
trend coefficient is said to be relatively more efficient if, under a set of assumptions,
the theoretical variance of the coefficient is less than that for another estimate of the
coefficient. If it is assumed that the error terms are Normally distributed, non-
parametric regression coefficients are only slighdy less efficient than least squares
coefficients. On the other hand, non-parametric regression coefficients are much
more efficient than those estimated using least squares regression if the distribution
of the errors differs significantly from the Normal distribuUon. It should be noted
that these nonparametric estimators are unbiased.

Because of their resistance to outliers, non-parametric methods are not expected to
quickly identify changes in trend over time. Thus, one of the key drawbacks of
these procedures is the lack of responsiveness relative to other procedures, such as
least squares regression.

D. Minimum Absolute Deviation Trend Line

In this technique, a line is fit to the available data using the criteria that the sum of
the absolute values of the deviaUons is minimized, subject to the condition that the
average deviaUon is equal to zero. This differs from the more commonly used least
squares regression in which the sum of the squares of the deviaUons is minimized.
This technique was detailed by Charles F. Cook in the 1967 Proceedings of the
Casualty Actuarial Society. This paper provides a detailed algorithm for calculating
the slope coefficient.

One of the key advantages of this method is the ease of calculation. In fact, Cook
maintains that with one possible exception requiring division, "All arithmetic., may
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be done mentally.’4 It also is more resistant to outliers than least squares
regression, particularly with respect to points at either end of the experience period.

The method has significant drawbacks. It does not always produce a unique result.
In addition, it requires equal intervals between measurements. While the latter
drawback is not of particular importance in this application, the former raises serious
concerns.

In light of this concern and the inclusion of other methods with similar advantageous
characteristics as this one, such as non-parametric curve fitting, we have not
performed this technique on the data from the sample states and reject it as a viable
alternative to the current approach.

E. Least Trimmed Squares Line Fitting

Least trimmed squares line fitting is similar to least squares regression in that the
curve is fit to minimize the sum of the squares of the deviations. It differs, however,
in that only the smallest 50% of these squares are used in the determination of the
minimum. This technique is described in detail in "Resistant Line Fitting in Actuarial
Science," by Rousseeuw, Leroy, and Daniels.s

The key advantage of this technique is its resistance. In their paper, the authors
describe a measure of resistance, known as the breakdown point. It is the smallest
fraction of outliers for which the fitted coefficients are maintained regardless of the
magnitude of the outliers. For example, the breakdown point for least squares
regression is zero because a single outlier will distort the estimates of the
coefficients. This is illustrated in Figure A-l, on the next page. This figure shows
the line (identified by ’xN) fit by least squares regression for the data represented by
the plus signs. If a single point, such as the one represented by the asterisk is

Charles F. Cook, "The Minimum Absolute Deviation Trend Line," Proceedings
of the Casualty Actuarial Society LIV, 1967, p. 202.

P. Rousseeuw, A. Leroy, and B. Daniels, ~Resistant Line Fitting in Actuarial
Science," Proceedings of the NATO ASI on Insurance Premiums, July, 1983.
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shifted, the entire
nature of the curve
will change to the one
idenUfied with circles.

At the other extreme,
non-parametric curve
fitting has a relatively
high breakdown
point, because only a
few points are
actually used in
determining the
coefficients.
According to
Rousseeuw, Leroy and
Daniels, the highest

’ to Outliers

possible breakdown point is 50%, because after that point, it is impossible to
differentiate between random variability and the underlying trend line. Least
trimmed squares fitting has the advantage that its breakdown point is 50%.

A significant disadvantage of this approach is its computational complexity.
combinations of 50% of the raw data observations must be fit and tested to
determine the combination with the minimum squared deviation.

Each of

Because of the complexity of computation and the characteristics regarding
resistance that is has in common with the non-parametric approach, this method
was rejected as a viable alternaUve to the current NCCI trend approach.

F. Exponential Smoothing Methods

Another family of methods used for prediction are referred to as exponential
smoothing methods. In these methods, a weighted average of the historical
observations is used to make forecasts. The weights used are of the form cz(1-a)n,
where n measures the Ume between the observaUon being weighted and the current
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observation. The selection of the weighting constant, a, is somewhat arbitrary. The
sensitivity of the results to recent experience will increase as a increases.

Two types of exponential smoothing were tested as part of our analysis: double
exponential smoothing and linear exponential smoothing. Each method was tested
with a variety of values of a, ranging from 0.1 to 0.7.

1. Linear Exponential Smoothing

In linear exponential smoothing, the location and trend parameters are smoothed
separately. The location parameter, St, is calculated as:

St = CIXt + (1-(~)(St.1 -I- Tt.1),

where Xt is the observed value at time t. This represents theweighted average of
the observed value at time t and the value projected at time t based on prior data.
The formula for the trend parameter, Tt, is:

Tt - Q’(St - St.1) "t" (1-a)Tt.~.

The trend parameter at time t is estimated as the weighted average of the prior
estimate of the trend parameter and the difference between the location parameter
estimates at times t and t-1. Exhibit A-5 shows an example of this method.

Different values of a can be selected for each of the trend and location parameters.
Since our analysis focused solely on the trend parameter, we used the same value of
a for the location parameter as was used for the trend parameter.

2.    Double Exponential Smoothing

In double exponential smoothing, the trend and location parameters are calculated

as the function of two intermediate values, St and $~. St is the moving average of

the observed values and $~ is the moving average of the St. The same smoothing
constant, a, underlies both estimators. The formulas for the weighted averages
underlying this method are:
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St = (zX~ + (1-a)St.I

s; = ast + (l-ms;.1
The theoretical error of a moving average, with smoothing constant a for a set of

data with an inherent trend of b is equal to 1 -__.~/~. Thus, St understates the

observations by 1-~ b and $~ understates St by the same amount. The estimators

of the location and trend parameters can therefore be calculated as functions of St
and $~ as follows:

location parameter = 2St - $~

trend parameter = cl/(1-a)[St - $[]

This method is illustrated in Exhibit A-6.

3.    Comparison of Methods

If the observations follow the theoretical trend line exactly, double exponential
smoothing and linear exponential smoothing methods will produce identical results.
For a given smoothing constant, the estimates of the trend parameter derived from
each of the methods applied to data with a random component will be
approximately the same, if a long enough experience period is used so that the
parameter estimates have stabilized. The location parameter from double
exponential smoothing, however, is more sensitive to recent observations than the
location parameter derived from linear exponential smoothing. Because the location
parameter from double exponential smoothing is a function of the difference
between two smoothed averages, one of which has a greater degree of smoothing, it
will tend to reflect recent observations.

The strengths and weaknesses of these methods are similar. In both of these
methods, the most weight is given to the most recent data point. This allows the
methods to be responsive to changes in trend. The amount of the responsiveness,
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however, is dependent upon the choice of a. The selection of a is arbitrary and is
generally made through the use of retrospective tests.

For both methods, the results are very sensitive to the selection of initial values of
the location and trend parameters, unless a large number of years of experience is
available. This is a serious limitation for this analysis, for which it was difficult to
obtain data for more than eight policy years. As the Financial Call experience
period lengthens to fifteen years, this concern will be mitigated to some extent. An
even longer experience period is needed, however, for the projected results to be
insensitive to the selection of the initial values.

Our analyses were performed using a five-policy-years experience period for all of
our sample states. They were also performed using longer experience periods for
three states.

For our analyses, the initial trend parameter value was selected as the average trend
between the first and fifth points. The initial location parameter was calculated as
the average of each of the first five observations reduced for t years of trend, where
t is the time index for each policy year.

G. Econometrics

Econometric modeling is comprised of systems of equations in which the
interdependence between the dependent variables and measures of economic
conditions are estimated. Econometric models can range from extremely complex
systems which evaluate the interdependence of a large number of variables to
relatively simple systems in which the interdependence of a single dependent
variable and .one or two independent variables is measured.

Econometric models are generally specified through the use of regression models
which measure the relationship between the dependent variable and the
independent variables. A simple example is a multiple regression model in which
medical severity is related to time and the medical component of the Consumer
Price Index.
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One of the characteristics of econometric models that separates them from all of the
other statistical techniques considered herein is their potential ability to predict
turning points in trend lines. In all of the other techniques discussed, the
relationship between loss ratios and time is assumed to continue through the rate
effective period. To the extent that changes in the rate of trend are related to
changes in economic quantities, changes in the rate of trend can be predicted.

A large commitment of time and resources is needed to arrive at a good
econometric model. The possible range of economic indices that could be used to
project loss ratio changes (or components thereof) is vast. In addition, not all
relationships are necessarily intuitively obvious. An example is the dependence of
the frequency of workers’ compensation claims on unemployment. It can be argued
that, during an economic recovery, frequency would be expected to increase due to
an influx of untrained workers into the work force. On the other hand, the
frequency of claims related to soft tissue injuries may tend to increase during an
economic contraction, as unemployed workers seek alternative sources of income.

Often in economic modeling, projections of the independent variable are needed in
the equation to project the dependent variable. For example, if medical loss ratio
trends were found to be a function of the medical component of the CPI, a
projection of the medical component of the CPI would be needed for the rate
effective period. It should be noted, however, that, at the time that a rate filing is
prepared, more recent data are available for the medical component of the CPI than
for historical loss ratios. Also, consumer price indices are not subject to the
uncertainty of the more recent projected loss ratios which emanates from the need
to estimate development.

An econometric model becomes even more valuable if the independent variable is a
leading indicator of changes in the dependent variable. For example, if it were
found that the rate of increase in the medical component of the CPI changed a year
before the change in trend in medical losses, the medical component of the CPI
would not need to be projected as far into the future. The projected loss ratio
would therefore be subject to less uncertainty.

A full analysis of econometric modeling is beyond the scope of this assignment. We
did, however, evaluate a few possible models. Our analysis first focused on
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identifying interrelationships between losses and economic indices. Examples of
these include:

Dependent Variable Independent Variable Result

Claim frequency by Unemployment Some correlation, except
injury type and in total Fatal and PP (volatility)

Medical Severity Very high correlation

Medical Severity Very high correlation

Indemnity Severity Mixed

MixedMedical Severity by
Injury Type (other than
medical-only)

CPI - Medical

Average Hospital
Charges

SAWW

Medical-only Severity

These analyses were performed using the available Statistical Plan data because of
the additional detail found in the Statistical Plan data regarding frequencies and
severities by injury type. Additional information regarding these tests are included in
the Technical Supplement to this report.

We then used the Financial Call data in the sample states to evaluate the projection
accuracy of a few of these relatively simple models. Our analysis focused primarily
on medical loss ratios. Further analysis regarding indemnity and the components of
loss ratios (exposure, SAWW, frequency, severity and shifts by injury type) are likely
to yield reasonable models.

An example of the model for medical loss ratios is shown in Table A-l, on the next
page, for Connecticut. The medical on level loss ratio is adjusted for subsequent
changes in the medical component of the CPI and the SAWW. That is, the loss
ratio is adjusted to reflect the current levels of these quantities by dividing by the
index derived from the medical component of the CPI and multiplying by the index
constructed from the SAWW. The indexed medical loss ratios were then regressed
against the time index.
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Table A-1 :

......... Y~r R~ti6!::: : ~:(1)X(3)I(2) :: Time

The result of the (exponential) regression is a curve:

indexed loss ratio = .134(1.079)ume

This is equivalent to

lo~s ro.fio _ .134(CPI l~x)(1.079)"
( ww

In words, this equation indicates that medical loss ratios in Connecticut increased at
7.9% faster each year than the excess of the medical component of the CPI over
wage inflation. Projections of future loss ratios can be made using estimates of br
actual values of each index in the equation above.
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NON-PARAMETRIC FIT

Connecticut - Indemnity

Exhibit A-4

(i) (2)

Loss
Year Time Ratio

1981 0 0.433
1982 I 0.399
1983 2 0.427
1984 3 0.463
1985 4 0.518

(3) (4). s
Difference

Pairwise     in (2).
Combinations Corresponding

of Time     to (3)

I
0,i
0,2
0,3
0,4
1,2
1,3
1,4
2,3
2,4
3,4

-0.034
-0.003
0.010
0.021
0.028
0.032
0.040
0.036
0.046
0.055

(5)

0.433
0.369
0.367
0.373
0.398

(6)
Predicted

Loss
Ratio

(8)+[(7)*(1)]

0.373
0.403
0.433
0.463
0.493

(7) Estimated Annual Trend
Median of (4)

(8) Location Parameter
Median of (5)

(9) Policy Year 1985 Loss Ratio

(10) Predicted Pol    Year 1985 Loss Ratio
(8) + 4 * (7

(11) Projected Policy Year 1987 Loss Ratio
(9) * [(8) + 6 * (7)] / (10)

(12) Projected Policy Year 1988 Loss Ratio
(9) * [(8) + 7 * (7)] / (10)

0.030

0.373

0.518

0.493

0.581

0.613

Note: Development based on incurred, excluding IBNR.



LINEAR EXPONENTIAL SMOOTHING

Connecticut - Indemnity

Exhibit A-5

(1)

Year Time

-I
1974 0
1975 1
1976 2
1977 3
1978 4
1979 5
1980 6
1981 7
1982 8
1983 9
1984 i0
1985 Ii

(2) (3) (4)

S(t) T(t)
Loss 0.3*(2)+0.7* 0.3*[(3)-Prior(3)]

Ratio Prior[(3)+(4)] +0.7*Prior(4)

0.354
0.394
0.416
0.378
0.374
0.402
0.448
0.433
0.399
0.427
0.463
0.518

0.368
0.367
0.378
0.393
0.394
0.393
0.398
0.416
0.427
0.425
0.430
0.444
0.472

0.0050
0.0033
0.0054
0.0083
0.0062
0.0038
0.0044
0.0085
0.0092
0.0059
0.0055
0.0080
0.0140

(5)
Predicted

Loss
Ratio

(7)+[(6)*(1)]

0.318
0.332
0.346
0.360
0.374
0.388
0.402
0.416
0.430
0.444
0.458
0.472

(6)

(7)

(8)

(9)

(10)

(II)

Estimated Annual Trend
T(1985)

Location Parameter
S(1985) - ii * (6)

Policy Year 1985 Loss Ratio

Predicted Policy Year 1985 Loss Ratio
(7) + 11 * (6)

Projected Policy Year 1987 Loss Ratio
(B) * [(7) + 13 * (6)] / (9)

Projected Policy Year 1988 Loss Ratio
(8) * [(7)-+ 14 * (6)] / (9)

0.014

0.318

0.518

0.472

0.549

0.564

Notes:    Development based on incurred, excluding IBNR.



DOUBLE EXPONENTIAL SMOOTHING

Connecticut - Indemnity

Exhibit A-6

Year

(1)

Time

(2) (3) (4)
s(t) s,(t)

LOSS 0.3* (2) + 0.3* (3) +
Ratio 0.7*Prior (3) 0.7*Prior (4)

-i
1974 0 0.354
1975 1 0.394
1976 2 0.416
1977 3 0.378
1978 4 0.374
1979 5 0.402
1980 6 0.448
1981 7 0.433
1982 8 0.399
1983 9 0.427
1984 i0 0.463
1985 11 0.518

0.357
0.356
0. 367
0.382
0.381
0.379
0.386
0.404
0.413
0.409
0. 414
0.429
0.456

0.345
0.348
0.354
0.362
0.368
0.371
0.375
0.384
0.393
0.398
0.403
0.410
0.424

(5)
Predicted

Loss
Ratio

(7)+(6)*(1)

0.338
0.352
0.365
0.379
0.392
0.406
0.419
0.433
0.447
0.460
0.474
0.487

(6) Estimated Annual Trend
(0.3/0.7) * [S(1985) - S’(1985)]

(7) Location Parameter
[2 * S(1985)] - S’(1985) - ii * (6)

(8) Policy Year 1985 Loss Ratio

(9) Predicted Policy Year 1987 Loss Ratio
(7) + 11 * (6)

(i0) Projected Policy Year 1987 Loss Ratio
(8) * [(7) + 13 * (6)] / (9)

(11) Projected Policy Year 1988 Loss Ratio
(8) * [(7) + 14 * (6)] / (9)

0.014

0.338

0.518

0.487

0.547

0.561

Notes: I.
2.

alpha = 0.3.
Development based on incurred, excluding IBNR.
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EMPIRICAL BAYESIAN CREDIBILITY

I. THE Bi~IHLMANN-STRAUB MODEL APPLIED TO TREND

A. Formulation for Loss Ratios by Class

The following formulation of the model, for loss ratios by class, was provided by
Meyers1. After describing the formulation of the model for loss ratios, we will
revise the model to apply it to trends.

The formula requires the following data.

1. T years of experience for N classes.

2. The premium for class i in year t (denoted by P~).

3. The loss ratio for class i in year t (denoted by Y~).

The following assumptions are made.

1. The expected loss raUo for class i,/,li, is randomly selected from a distribution
with mean M and variance ¥2.

Each loss ratio, Y~, is randomly selected from a distribution with mean/~i and

variance --.

In assumption (2), the variance is presumed to be inversely proportional to premium
volume. In the trend application, we will be interested in a single parameter, the
trend rate, in each state. Anticipating the trend application, it is useful to

Glenn Meyers, "Empirical Bayesian Credibility for Workers’ Compensation
ClassificaUon Ratemaking,’ PC.AS LXXI, 1984, p. 96.
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reformulate assumption (2) without the year-to-year variation as follows:

Let P~. = ~ P~ (total ¢la~ premium)
t

~. = ~ P~ ¥~ (premium w~ishted average of ¥~)
~ P~.

It follows that the variance of Y~. is--. ~ We can now restate assumption (2) as:

Each class total loss ratio, ~., is randomly selected from a distribution with

mean/~i and variance --.

The new assumption leaves I~ the same.’ It is essentially equivalent except it does
not specify the relationship among variances of individual years within a state.

Note that the proportionality constants ~ are allowed to vary by class. This
possible variation allows that the postulated relationship between class
variance and premium volume may be imperfect. The possible variation in

the I~’~ ’s is not used in subsequent calculations; rather, the expected value

of ~ over all classes is used. To the extent that the I~ ’s vary, the estimator

for E(I~’~) presented below will still be unbiased, but would have higher

variance as an estimator. Variation in the I~ would also reduce the
accuracy of individual class credibilities based on premium volume.
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Then the estimator for ~2 is

N’T-N

which equals

where a~., is the estimated variance of the observed all year class loss ratio ~..

The estimator of T"2 is simply the average of the estimates of I~ in each class.

Next we must estimate ¥~. The estimate in the class example is as follows:

I, tt P.. = ~_, ~_, P~ (total premium),
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(premium-weighted average of Y~ ),

N-1

(W= ~,~’) .(N - 1) .P..
~2=

P~ = P2

The problem can be stated more generally as follows: We are attempting to
estimate a parameter for each class (in this case,/zi, the expected loss ratio) and we

have an estimator of the parameter in each class (in this case, Yj.). Optimal weights
are determined by the relationship between ¥2, the variance of the distribution of

parameters, and E[-~--./, the expected variance of the distribution of estimators.
\-~./

We can estimate the necessary variances just as easily if the parameter in question is
a trend rate rather than an expected loss ratio.

B. Reformulation for Trend Rates by State

In order to introduce notation for the trend case, we restate the assumptions as
follows:

The expected trend rate for state i,/3i, is randomly selected from a
distribution with mean/3 and variance 1,2.

Each observed state trend rate, bi, can be considered as a random selection

from a distribution with mean/3i and variance --.
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the estimated variance of the observed trend rate, bi, is given by the formula

z: (¥,,-

where the X~ are the time indices, Y~ are the observed loss ratios and ~ are the
fitted loss ratios. Then,

Note that the state subscript i has been dropped from the X values since we use the
same time indices in all states.

The reformulation of the estimator for y2 is straightforward.
with the bi.

P..

The ~ are replaced

The formula for .~2 is unchanged. Note that the derivation of ~2 is based on
comparing the observed between state variance ON) with the variance that would be

expected if all the/3i were equal (:~2).
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Base for Measuring State Credibility

Volume

If premium volume is used as the base for measuring credibility, the credibility is
assigned according to the formula:

~Zi -          where K -
P~.+ £               y~

The estimator for K is:. ~ = ~’--~

2.    Volume Plus a Constant

In the model using premium volume plus a constant, the estimator of state variance

is changed from m to -- + C. The credibility formula becomes
Pi-

Z~- P~’ where K V2 and d 1+ (2
Pi. d + K y2 y2

To derive estimates for V2 and C, consider the equation:

where 8~, is the sample variance associated with the state trend estimate b~ and ~i is
an error term. We reformulate this as:

(~’)Ob~ =
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We then derive estimates I~ and ~ via linear regression with the quantities

as dependent variables and /~. as independent variables.

We chose formulation (2) over formulation (1) since the expected values of the error
terms ~ may vary inversely with volume. In our judgment, the regression
assumption of identically distributed error terms is more plausible for the terms/)~. ~,
than for the ~ alone. Furthermore, if the constant C is dropped, equation (2)
simplifies to:

: v +
and the regression solution for I~ in (3) is identical to the previously presented

estimator for ~.2.

Note that using regression to solve for I~ and ~ also gives us measurements of the
relative significance of these parameters.

3. Quality of Line Fit

The individual estimates of state variance, ~, can be used directly to calculate state

credibility using the formula: Zt - A2 ~2

This approach will lead to credibilities based directly on the quality of the line fit in
each state, analogous to the approach used in the current NCCI classical credibility
procedure. Unlike the NCCI procedure, this approach also takes into account,

through ~ 2, the relative reliability of overall (multiple state) trend.
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D. Corre~ion for Bias

Consider again the volume based credibility model:

The ISO Credibility Subcommittee2 and Morris and Van Slyke3 modified the

formula for as a correction for bias. Although the estimates of :~2 and ¥2 are

e,.unbiased, ~, is not. The modified formula, ~/ - e,. + ~" + ~ provides an

approximate correction based on a number of further simplifying assumptions. It
produces a minimum credibility of 3/N and fails when N < 3. (N is the number of
states included in the overall weighted average trend rate.)

The modification always increases the credibility and approaches zero as the
credibility approaches one.

We tested the modification in our applications of the volume based model. Since
the resulting credibilities were generally yen/high, the effect of the modification was
small.

It is likely that the estimates of Zi under the alternate credibility bases are biased as
well. The extent of such potential biases should be explored if the alternate
credibility bases are considered.

2 Insurance Services Office, Report of the Credibility Subcommittee:
Development and Testing of Empirical Bayes Procedures for Classification
Ratemaking, September, 1980.

3 C. Morris and O. E. Van Slyke, "Empirical Bayes Methods for Pricing
Insurance Classes," Proceedings of the Business and Economics Section,
American Statistical Association, 1978.
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E. The Credibility Complement

In the loss ratio formulation, the observed total loss ratio M is equal to the premium
weighted average of the observed class loss ratios:

However, the credibility complement indicated by the B~ihlmann-Straub analysis is

not M, but rather:

the credibility weighted average loss ratio.

In making the analogy to the trend problem, we note that the observed countn/wide
trend rate (call it b) is not necessarily equal to the premium weighted average of the
observed state trend rates. Symbolically:

b ~ (in genera0 ~" ffi

However, if we make the simplifying assumption that premium is constant over time
in each state (which assumption is consistent with the use of ordinary least squares

to determine the trend rate), then it can be proved that the equation b -- b holds.

To the extent that b and b differ in practice (in our tests, the difference was always
negligible), ~" may be a better estimator of/3 (the true average countrywide trend),
since it is not distorted by shifts in volume from state to state.

NCCI Examination - Volume V - Section lib - Part 3 November 22, 1991 Page Bo9

MILLIMAN & ROBERTSON, INC.



TREND:
TECHNICAL APPENDIX B

With the above simplifying assumption, the analogy between the class problem and
the trend problem holds. Thus, the appropriate countrywide complement is the
credibility weighted average trend rate:
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II. USING HISTORICAL PREDICTION ERRORS

This section develops in greater detail an idea discussed in Section V for estimating
variances for use in Bayesian credibility formulas. Our analysis did not include
testing of this technique. The data base we received from NCCI did not have
enough years to apply this method; however, it appears that NCCI could develop an
adequate data base.

Under this approach, the relative variances associated with state and countrywide

trend projections, ~2 and ¥2, respectively, would be estimated by measuring actual
prediction errors.4 The measurement requires a data base longer than the period
used for fitting trend. A reasonably long period would be preferable since a longer
period produces more readings of prediction errors and provides measurements over
a greater range of economic conditions.

A. Measuring Prediction Errors

Let ¥5 end ]~e represent the actual and fitted loss ratios for state i in year t. Let the
fitting period run from year a to year b and let c represent the number of years after

4 Prediction error, the difference between a predicted loss ratio and an actual
loss ratio, consists of two components: (1) the difference between the
predicted loss raUo and the true mean loss ratio (Uparameter’ error); and (2)
the difference between the actual loss ratio and the true mean loss ratio
("processN error). By definition, the process error cannot be predicted;
therefore, the variances used in the credibility formula would ideally be
based on parameter error only. Since the method described in this Appendix
is based on prediction errors, both state and countrywide variances will be
overstated by the same amounts, the process variance. The process variance
will act as a "ballast" biasing credibilities toward 50%. If this effect is
significant, an independent esUmate of the average process variance could be
made and subtracted from countrywide and average state mean square
prediction errors.
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year b that we wish to project. The projected loss ratio for year b+c is then:

The corresponding prediction error is then

For countrywide data, let Yt an~ ~t represent actual and fitted loss ratios for year t.
Again, letting the fitting period run from a to b, the projected loss ratio for state i in
year b+c is:

where the double asterisk denotes that countrywide data has been used to project
state results.

The corresponding prediction error is:

Note that to approximate NCCl ratemaking procedures, the approach for calculating
projected loss ratios uses the product of an ’experience period’ loss ratio (i.e. the
loss ratio for the last year of the fitting period) and a ’trend factor’ (i.e. the ratio of"
the fitted loss ratio for the projection year to the fitted loss ratio for the experience
period).
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B. Mean Square Prediction Errors

Given that the NCCl trend periods are usually between two and three years, we are
interested in two and three year prediction errors. We would then calculate the ESs
and ECs for all available two and three year projections. The number of two and
three year projections should be the same for all states. Let the observed mean

square countrywide projection error be denoted ~--~’, calculated as the unweighted
average of the EC2 for all available ECs.

For each state, denote the state mean square error E$-’~i~, the unweighted average of
the ES2 available for that state.

C. Credibility Formulas

Given an adequate data base, ~--~’ will be an average of many readings, sufficiently

reliable to use in credibility formulas. On the other hand, the ~2 in each state
will be based on only few readings and will not be sufficiently reliable. To get a

better measure of E(~2) in each state, we will need a base which measures the
relative variance from state to state. We will consider the three credibility bases
discussed earlier: volume, volume plus a constant, and quality of line fit.

1.    Volume

Denoting state volume by Pi, we assume that £(~’~) C We estimate C as:

~ -- ~ , where N is the number of states.

according to the formula:

P, ÷ K              -~-~ ~

We then assign credibility
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2. Volume plus a Constant

In this alternative approach, we assume that E(~

Using actual values of ~’~ and introducing an error term ~i, we have:

- P,

Using the formulation in equation (4), estimates ~1 m~/~2 are derived by linear
regression. Credibility is then assigned according to the formula:

3. Quality of Line Fit

The residual sum of squares from the line fit for state i (SSRi) can also be used as a

predictor of E(~P’). In this case we assume that £(~2) = C .$$~

and we can estimate C by d -

Credibility would be assigned according to the formula:
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D. Bias in Credibility Estimates

As noted earlier in this Appendix, even if ~-~2 and the estimates of the various
proportionality constants are unbiased, the estimates of Zi will not, in general, be
unbiased. The extent of potential bias and corrections for these biases should be
explored further.
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DESIGN OF TEST FOR PREMIUM ON LEVEL FACTORS

This Appendix provides greater detail on our test for distortions in premium on-level
factors as discussed in Section VIII.

I. NOTATION

Exposures (payroll) for class i, period j:

Total payroll for period j: iE = ~

jEi

Rates for class i, effective date d: dRi

Average rate for effective date d, calculated using exposures for period j:

II. EXPOSURE/RATE DATA

For each state, NCCI provided us with the quantities ~Rd for six or seven policy
periods and at least seven years of rates. We also received total payroll for each
policy period.

III. FORMULA FOR PREMIUMS AT PRESENT RATES (PPR)

where d’ is the effective date of the current rates.
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IV. CALCULATION OF OVERALL EFFECTS OF RATE CHANGES

For each effective date, we identified the policy periods which would likely be used
to balance the rate change, i.e., those most nearly averaging 4.5 years prior to the
rate change (denoted as periods a, b, c).

Then our approximation of NCCl’s estimated overall rate change for effective date d
is:

aARd_l + bARd_1 + cARd_l

V. CALCULATION OF ON LEVEL PREMIUMS

We calculated on level factors for each policy period (denoted jOL) based on the
overall rate changes calculated above and standard methodology.

For each policy period, we calculated average rates in effect. For example, if policy
period j begins three months before effective date d, then the average rate during
policy period j is: ~R = (0.25) * jARd.1 + (0.75) * .rARd.

The on level premium for policy period j is: iE * .tAR * iOL.
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Notes on Exhibit I

Indemnity Pages

1. States included are those included in the "trend data base" provided to us by
NCCI.

o

So

10.

11.

Five year on level premium.

Slopes of the fitted lines in each state, corresponding to the values b~ defined
on page B-4. For exponential fits, values are the slopes of the lines fit to the
natural logarithms of the loss ratios.

Values for time have been set to -2, -I, 0, I, 2 so that these values are fitted
loss ratios in the middle year (logs of loss ratios for exponential fits).

The standard error of the trend rate, corresponding to the value ~,~ per
page B-5.

The credibility calculated using the current NCCI credibility formula.

The Bayesian credibilities using the countrywide complement, calculated
using one of the formulas for Z~ presented on pages B-6 and B-7.

Values in columns (2) through (5) based on countrywide data. Values in
columns (6) and (7) are arithmetic averages of the numbers above them.

The value ~’ per page B-5.

The value W per page B-5.

The value y2 per page B-4.
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12.

13.

14.

15.

16.

12.

Version 1 (Sheets 1-9 plus 49)

The value K per top section of page B-6.

The value ~" per page B-5 (premium weighted average of the /~).

Version 2 (Sheets 19-27)

The value C per page B-6.

t-statistic for C. Values greater than 2.0 are generally considered statistically
significant.

The value K per bottom section of page B-6.

The value d per page B-6.

See Version 1, item (13).

Version 3 (Sheets 37-42)

See Version 1, item (13).

Medical Pages

(1) through (7) Same as indemnity pages.

(8) through (11) The Bayesian credibilities using the listed group of states for the
complement. "Fee Group" corresponds to states with "effective" fee schedules
per NCCI. The groupings used here are those identified by NCCI in the
"trend data base" provided to us. They do not correspond exactly to the
groupings identified in Section Ill-G, Table 2.

(12) through (16) Values in columns (2) through (5) based on the combined data of
the groups of states identified. Values in columns (6) through (11) are
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arithmetic averages of the numbers above them for states in the groups
identified.

Version 1 (Sheets 10-18 plus 50)

(17) through (21) Same as Indemnity Version 1, items (9) - (13)

Version 2 (Sheets 28-36)

(17) through (24) Same as Indemnity Version 2, items (9) - (16)

Version 3 (Sheets 43-48)

(17) through (20) Same as Indemnity Version 3, items (9) - (12)
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EXHIBIT I
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Empirical Bayesian Credibility: The Buhlmann-Straub Formulation
(per Appendix B-I)

i. Exhibit I - Explanatory Notes

Sheet Loss Data
Number Type

Model Credibility*
Formula

1 Indemnity
2 Indemnity
3 Indemnity
4 Indemnity
5 Indemnity
6 Indemnity
7 Indemnity
8 Indemnity
9 Indemnity

Loss excl. IBNR
Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential

Version 1
Verslon 1
Verslon 1
Verslon 1
Verslon 1
Verslon 1
Verslon 1
Version 1
Verslon 1

i0 Medical
ii Medical
12 Medical
13 Medical
14 Medical
15 Medical
16 Medical
17 Medical
18 Medical

Loss excl. IBNR
Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential

Verslon 1
Version 1
Verslon 1
Verslon 1
Version 1
Version 1
Version 1
Version 1
Verslon 1

19 Indemnity
20 Indemnity
21 Indemnity
22 Indemnity
23 Indemnity
24 Indemnity
25 Indemnity
26 Indemnity
27 Indemnity

Loss excl. IBNR
Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential

Verslon 2
Verslon 2
Verslon 2
Verslon 2
Verslon 2
Verslon 2
Verslon 2
Verslon 2
Verslon 2

28 Medical
29 Medical
30 Medical
31 Medical
32 Medical
33 Medical
34 Medical
35 Medical
36 Medical

Loss excl. IBNR
Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential
Linear
Adj. Linear
Exponential

Version 2
Version 2
Version 2
Version 2
Verslon 2
Version 2
Verslon 2
Verslon 2
Verslon 2

* Version 1 = Volume base
Version 2 = Volume plus a constant base
Version 3 = Quality of line fit base



EXHIBIT I
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(continued)

Empirical Bayesian Credibility: The Buhlmann-Straub Formulation
(per Appendix B-I)

Sheet Loss Data
Number Type

Model Credibility
Formula

37
38
39
40
41
42

Indemnity
Indemnity
Indemnity
Indemnity
Indemnity
Indemnity

Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Linear
Adj. Linear
Linear
Adj. Linear

Version 3
Version 3
Version 3
Version 3
Version 3
Version 3

43
44
45
46
47
48

Medical
Medical
Medical
Medical
Medical
Medical

Loss excl. IBNR
Loss excl. IBNR
Incurred Loss
Incurred Loss
Paid Loss
Paid Loss

Linear
Adj. Linear
Linear
Adj. Linear
Linear
Adj. Linear

Version 3
Version 3
Version 3
Version 3
Version 3
Version 3

49

50

Indemnity

Medical

Loss excl. IBNR

Loss excl. IBNR

Linear

Linear

Version 1
Bias Adj.
Version 1
Bias Adj.



NC~I -- TRE~I3

Incurred Losses Excludin9 IBN~

Type of Fit : Linear
Credibility Formula : Version I
Adjust~t ?or Bias : ~

Indemnity

Exh ib
Sheet

(1)

State

Ala~ama
Alaska
Ar izona-lprivats Carrier
Arizona--State Fund
~rkansae
Conne¢ti cut
Oistrict o? Columbia
Florida

Illinois
Indl~

Louisi~
~ino
~yl~d
#ichi~
~isstssippi
~isso~i
~ ~shire
~ ~xlco
~th ~o11~

~ egon--Private ~rier
eg~--State Fund
ode Isled

~uth ~oli~
South
Tennessee
Te~s
~--Pr i~to ~rier

~Isconsln

(2) (3) (4) (5) (8) (7)
State

84-88 State SLate Estimate Current Cred
Premium Estimate Estimate of si~ma Cred Country~ide
(O00’s) o? beta o~ intercp. ?or beta For~Im Baels

1,873,146
889 515

1,450 128
1.236 379
1.114 326
3.250 854

626 897
10,298

900 833
637 341

7,761.769
2,142.437
1,305,542
1.967,125
1,482,482
1,431,587
4,301,479
1,145,165
2,602,708
1,115,474

798,971
2,233. 048
I, 545,649
1,191,856

927,250
1,081,236

343,347
2,501.405

20,151,313
292.232
357,258

2,386,958
3,295,468

8. Country-wide     84,609,524

0.0419 0,3645 0.0052 0.424 0.947
-0.0131 0.3272 0.0024 0.827 0.895
"0.0008 0.2268 0.0020 0.877 0.933
0.0112 0.3299 0.0071 0.282 0.922
0.0198 0.~446 0.0056 0.370 0.914
0.0297 0.5330 0.0077 0.419 0.969

"0.0213 0.3589 0.0075 0.290 0.857
0.0664 0.3949 0.0049 0.486 0.990
0.0075 0.4054 0.0050 0.493 0.896
0.0123 0.3855 0.0105 0.220 0.859
0.0120 0.4061 0.0016 1.000 0.987
0.0153 0.2452 0.0016 0.804 0.954
0.0195 0.3953 0.0026 0.920 0.926
0.0211 0.7595 0.0088 0.519 0.950

-0.0023 0.4908 0.0067 0.447 0,934
-0.0328 0.7366 0.0075 0.595 0.932
0.0046 0.6017 0.0032 1.000 0.976
0.0179 0.3414 0.0031 0,658 0.917
0.0285 0.3551 0.0017 1.000 0.961
0.0044 0.4~)2 0.0110 0.236 0,914
0.0971 0.7012 0.0160 0.265 0.855
0.0192 0.3630 0.0061 0.359 0.955

-0.0266 0.4877 010158 0.187 0.937
0.0089 0.7740 O.OO~O 0.775 0.920
0.0929 0.8054 0.0100 0.486 0.899
0.0284 0.5933 0.0075 0.479 0.910
0.0085 0.4019 0.0015 i. O00 0.767
0.0228 0.3781 0.0071 0.322 0.960
0.0~3 0.3635 0.0042 0.522 0.995
0.0060 0.2743 0.0157 0.108 0.737
0.0124 0.4025 0.0063 0.386 0.774
0.0129 0.4033 0.0031 0.789 0.958
0.0023 0.~402 0.0037 0.554 0.969

0.0316 O. 4202 O. 0024 O. 542 O. 918

9. Group Sigma-squared :
10. ~roup ¼ :

11. lO001Group G~mmlSqUared :
12. Group K :

84.2638
2.019.96
0.80773
104,322
0.0306



Sheet 2

(1)

Stats

Alabm
Alaska
Arizona--Private Carrier
Ar izona--State Fund

Connecticut
District of Colu~ia
Florida
H~ell

Illinois
Indiana
Kansas
Louisiana
~sina

Michigan
Mississippi
Missouri
New Ham~oshlre
New Nexico
North Carolina
Oregon--Private Carrier
Orsgon--Stata Fund
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
U~ah--Pr 1vats Carrier
Vermont
Virginia
Wisconsin

8. Country-~ide

(2) (3) (4) (5) (5) (7)
State

84-98 State State Estiamte Current Crsd
Pr~mlum Estim~ta Estim=te o? sigma Orsd Country~ide
(~’s) o~ be~ o~ intercp. ?or be~ Fo~lm ~sll

1,873,146 0.0483 0.4202 0.0080 0.424 0.954
889,515 "0.0168 0.4202 0.0031 0.827 0.908

1,450,129 -0.0018 0.4202 0.0038 0.677 0.941
1,236,379 0.0142 0.4202 0.0090 0.282 0,932
1,114,326 0.0241 0.4202 0.0069 0.3?0 0.925
3,250,9~4 0.0226 0.4202 0.0061 0.419 0,973

526,897 -0.0249 0.4202 0.00~6 0.290 0.674
10,298,516 0.0706 0.4202 0.0052 0.466 0.991

900.833 0.0078 0,4202 0.0052 0.493 0.90~
637,341 0,01~4 0.4202 0.0115 0.220 0,876

7,761,769 0.0i24 0.4202 0.0019 1.000 0.965
2,i42,437 0.0262 0.4202 0.0032 0.804 0,960
1,308,~42 0.0207 0.4202 0.0028 0.920 0.935
1,967,125 0.0117 0.4202 0.0049 0.519 0.95~
1,482,432 -0.0020 0.4202 0.0057 0.447 0.943
1,431,587 -0.0187 0.4202 0.0()43 0.595 0.941
4,301,479 0.0032 0.4202 0.0023 1.000 0.979
i,145,165 0,0220 0.4202 0.0039 0.658 0.927
2,602,708 0.0339 0.4202 0.0020 1.000 0.966
1,115,474 0.0043 0.4202 0.0108 0.236 0.925

798,971 0.0592 0.4202 0.0096 0.265 0.896
2,233,046 0.0223 0.4202 0.0071 0.359 0.9~1
1,545,649 -0.0230 0.4202 0.0136 0.187 0.945
1,191,856 0.0046 0.4202 0.0033 0.779 0.929

927,250 0.0485 0.4202 0.0052 0.486 0.911
1,081,236 0.0201 0.4202 0.0053 0.479 0.921

343.347 0.00~9 0.4202 0.0016 1.000 0.792
2,501,405 0.0253 0.4202 O.O07g 0.322 0.965

20,151,313 0.0850 0.4202 0.0049 0,522 0.996
292,232 0.0~91 0.4202 0.0240 0.106 0.754
357,259 0.0130 0.4202 0.0(~6 0.386 0.796

2,386,958 0.01~4 0.4202 0.0032 0.789 0.964
3,295,468 0.0025 0.4202 0.0046 0.554 0.973

64,608,524 0.0316 0.4202 0.0024 0.542 0.929

9. Stoup Sigma-squared :
10. (]r’oul~ W :

11. tO00lGroup ~ammlSquared :
12. Croup K :

13. ~-o~p ~ bet~ :

79.3947
2,183.96
0.87820
90,406
0.0329



Indemnity

Exhibit
Sheet

I
3

(1) (2) (3) (4) (5) (6) (7)
State

84-88 State Stats Estimate Ourrsnt C~sd
Prmlum Estimate Estimate o¢ siN ~red ~ountr~Ida

State (~’s) of be~ of lntercp. ?~ be~ Fo~la ~ll

Alaska
Arizona--Privets Carrier
Arizona--State Fund
Arkansas
Connecticut
Olstrlct of Columbia
Florida
h~l~il
Idaho
Illinois
Indiana

Louisi~
~ina

Michi~
Misslssi~pi
~isso~i
~ ~shirl
~ ~xlco

~ th ~lt~

egon--S~ta Fund
R~de Isled
~uth ~o11~
~h ~ota
Te~essae
Te~s
~--Prtvate ~ier
Ve~nt

Wisconsin

8. Country-~ide

1,873,146 0.1141 "1.0227 0.0108 0.$34 0.966
889,515 -0.0401 "1.1199 0.0074 0.810 0.931

1,450,125 -0.0039 °1.4939 0.0091 0,677 0.957
1,256,379 0.0330 "1.1119 0.0214 0.296 0.950
1,114,526 0.0561 "I.0695 0.0160 0.367 0.944
3,250,884 0.0547 "0.6325 0.0143 0.401 0.980

626,897 -0.0575 "1.0291 0.0195 0.297 0.905
i0,299,516 0.1695 "0.9578 0.0049 1.000 0.994

900,833 0.0195 "0.9057 0.0125 0.495 0.952
637,341 0.0297 "0.9563 0.0265 0.222 0.907

7,761,769 0.0293 "0.9021 0.0040 i.O00 0,992
2,L42,457 0.0636 "1.4099 O.OO~i 0.696 O.gTO
1,305,342 0.0499 -0.9306 0.0061 1.000 0.952
1,967,125 0.0272 "0.2775 0.0114 0.530 0.966
1,482,482 -0.0050 "0.7122 0.0136 0.446 0.958
1,431,587 "0.0448 -0.30~0 0.0104 0.593 0.956
4,301,479 0.0076 "0.5081 0.0053 t. OOO 0.985
1,145,165 0.0524 "I.0773 0.0090 0.658 0.946
2,602,708 0.0805 "1.0419 0.0050 i. O00 0.975
1,115,474 0.0096 "0.9456 0.0264 0.255 0.944

798,971 0.1585 "0.5759 0.0242 0.286 0.924
2,233,048 0.0520 -1.0168 0.0168 0.370 0.971
1,545,649 -0.0514 "0.7239 0.0320 0.191 0.959
1,191,856 0.0117 "0.2565 0.0076 0.777 0.946

927,250 0.1189 "0.2509 0.0152 0.370 0.9~4
1,081,236 0.0472 "0.5247 0.0128 0.494 0.942

343,347 0.0212 "0.9119 0.0040 1.000 0.839
2,501,405 0.0585 "0.9772 0.0179 0.941 0.974

20,151,315 0.1553 "I.0353 0.0048 1,000 0.997
292,232 0.0187 "1.3034 0.0556 0.105 0.816
357,258 0.0315 -0.9117 0.0155 0.581 0,845

2,386,956 0.0325 "0.90~2 O.OOel 0.753 0.973
3,295,468 0.0066 "1.0785 O.OiiO 0.553 0.980

84,609,524 0.0750 "0.6726 0.0042 O. 572 O. 946

11.

9. ~roup Sigma-squared :
I0. ~-oup M :

tOOOl~’oufl Grams-squared :
12. ~k’ou~ K :

13. ~roup Mea~ beta :

333.5630
12,496.50

5.07818
65,731
0.0785



NCCI -- TREND ~J~LYSIS

Incurred Losses Indemnity

Type of Fit : Lin~a~
~mdlbillty Fo~muXm : V~$1on I
Ad~us~nt ~or Bias : ~

Exhibit
Sheet 4

(1)

State

(2) (3) (4) (5)
State

84-88 State State Estimate
Premium Estimate Estimate of sigma
(O00’s) of beta of tntercp, for beta

~urrant

Fon~la

(7)

Countr~ida
~mis

Alabama
Alaska
Arizona--Prlvate ~arrian
Arizona--State Fund
Arkansas
Connecticut
District of Columbia
Florida

Idaho
Illinois
Indiana
Kansas
Louisiana
Maine
Naryland
Michigan
Mississippi
Missouri
NOsy Hampshire
New Mexico
North Carol 1no
O~egon--Privsta Ca~rier
Orsgon--Stata Fund
Rhode Island
South Carolina
South Dakota
Tennessee
Texas
Uta~--Pr i vats Carrier
Vermont
Virginia
Wisconsin

8. Country-~ida

1,873,146 0.0487 0.3794 0.C<)47 0.494 0.950
88g,515 -0.0003 0.3489 0.0032 0.650 0.899

1,450,129 0.0029 0.2395 0.0019 0.794 0.936
1,238,379 0.0108 0.3291 0.0069 0.290 0,926
1,114,326 0.0197 0.5491 0.0051 0.417 0.918
3,250,894 0.0499 0.5814 0.00~7 0.524 0,970

625,897 "0.0149 0.3804 0.0064 0.359 0.863
I0,28B,516 0.0764 0.4162 0.(X~9 0.364 0.990

900,833 "0.0018 0.3828 0.0045 0.520 0.901
537,341 0.0137 0.3900 0.0107 0.222 0.865

7,761,769 0.0164 0.4182 0.0023 1.000 0.987
2,142,437 0.0185 0.2523 0.0017 0.994 0.956
1,305,342 0.0273 0.4152 0.0032 0.794 0.929
1,967,125 0.0310 0.7800 0.0107 0.441 0.952
1,482,482 0.0115 0.5164 0.0036 0.877 0.937
1,431,587 "0.0249 0,7739 0.0050 0.787 o.gss
4,301,479 0.0054 0.8~9 0.0031 1.000 0.977
1,145,165 0.0197 0.5480 0.0029 0.730 0.920
2,602,7~ 0.0339 0.3671 0.0019 1.000 0.963
1,115,474 0.0119 0.4435 0.0103 0.28~ 0.918

798,971 0.1098 0.7327 0.0170 0.250 0.889
2,Z33,049 0.0259 0.3853 0.0063 0.370 0.957
1,$4B,649 -0.0164 0.5011 0.0172 0.177 0.940
1,191,956 "0.0170 0.63B6 0.0046 0.932 0.923

927,250 0.1191 0.8594 0.0080 0.650 0,903
1,061,236 0.0369 0.6203 0.0080 0.472 0.914

543,347 0.0190 0.4222 O.O01B 1.000 0.775
2,501,405 0.0252 0,3905 0.0072 0.330 0.952

20,151,313 0.0610 0.3737 0.0049 0.466 0.995
292,232 0.0042 0.2740 0.0146 0.114 0,746
357,258 0.0203 0.4250 0.(X)68 0.376 0.782

2,386,958 0.0122 0.4112 0.0041 0.604 0,960
3,295,468 0.0091 0.3526 0.0031 0.688 0.971

84,609,524 0.0373 0.4332 0.0030 0.568 0.922

9. ~roup Signm-sq~ared :
10. ~ro~4) W :

11. tO00:Gr-ou~ i-s~ :
12. ~ro~ K :

94.4593
2,369.67
0.94940
gg,494
0.0362



Exhibit I
Sheet 5

NCCl --

Incurred Losses Indemnity

Type o~ Fit : Adjusted Linear
Credibility Formula : Version I
AdJustaent for Bill : NO

(1)

State

(2) (3) (4) (5)
State

84-68 State State E$tim~ta
Pr~ium Eetlm~ta Estlm~ta of si~m~
(O00’s) of beta of Int~cp. for beta

(6)

Crsd
Formule

(7)

Cout~tr)~ld~
Basts

Alabama

Ar tzona--Pr ivate Carrier
~r izona--State Fund

Connecticut
Oist~ict of Columbia
FloPid~
H~,mil

Illinois
Indln

Loutsian~
~Ine
~yl~d

Missal

~ ~xlco

I rth ~oII~
~gon--Privat~ ~ri~r
~gon--S~ta Fund

Rhodm Isl~
~uth ~oli~
~uth ~o~
Tennessee
To~s

Ve~t
Virginia
Wisconsin

8. Country-~ide

1,873,146 0.0533 0.4332 0.0053 0.494 0.952
889,515 -0.0004 0.4332 0.0040 0.650 0.904

1,450,128 0.0051 0.4332 0.0033 0.794 0.939
1,236,379 0.0142 0.4332 0.0090 0.290 0.929
1,114,326 0.0244 0.4332 0.0063 0.417 0.922
3,250,864 0.0364 0.4332 0.0050 0,524 0.972

525,897 "0.0170 0.4332 0.0073 0.359 0.869
I0,299,516 0.0795 0.4332 0.0072 0.364 0,991

900,833 "0.0021 0.4332 0.0050 0.520 0.905
637,341 0.0152 0.4332 0.0118 0.222 0.871

7,761,769 0.0170 0.4332 0.0023 1.0OO 0.980
2,142,437 0.0317 0.4332 0.0029 0.894 0.959
1,305,342 0.0284 0.4332 0.0033 0.794 0.933
1,967,125 0.0172 0.4332 0.0~0 0.441 0.954
1,482,482 0.0097 0.4332 0.0030 0,877 0.940
1,431,597 "0.0139 0.4332 0.0033 0.797 0.939
4,301,479 0.0024 0.4332 0.0022 1.0C0 0.97g
1,145,185 0.0245 0.4332 0.0036 0.730 0.924
2,602,708 0.0400 0.4332 0.0023 1.000 0.965
1,115,474 0.0116 0.4332 0.0101 0,261 0.922

798,971 0.0849 0.4332 0.0101 0.260 0.$9~
2,233,048 0.0290 0.4332 0.0071 0.370 0.960
1,545,649 "0.0142 0.4332 0.0148 0.177 0.943
1,191,856 "0.0113 0.4332 0.0032 0.832 0.927

927,250 0.0596 0.4332 0.0040 0.650 0.90~
1,081,236 0.0258 0.4332 0.0055 0.472 0.916

343,347 0.0195 0.4332 0.0019 t.0OO 0.795
2,501,405 0.0279 0.4332 0.0079 0.330 0.964

20,151,313 0.0707 0.4332 0.0056 0.466 0.99~
292,232 0.0056 0.4332 0.0231 0.114 0.756
357,256 0.0207 0.4332 0.0070 0.376 0.791

2,386,958 0.0129 0.4332 0.0043 0.604 0.962
3,295,456 0.0100 0.4332 0.0039 0.589 0.972

84,608,524 0.0373 0.4332 0.0050 0.566 0.925

g. Group Stgml-squared :
10. Group W :

11. 10~zGro~ ~lm~u~ed :
12. Group K :

13. Group ~ beta :

90.4313
2,390.44
0.95975
94,224
0.0393



NO~I -- ~ N~LYSIS

Incurr~l Losses Indemnity

Type o~ Fit : ~tial

~edibillt~ F~I~ : Versl~ I
~djus~t ~or 81~ : ~

Exhibit l
Sheet    6

(i)

stats

(2) (3) (4)     (5)
State

84-98 State State Esti~ata
Pr~mi~ Estleata Estllts o~ sigma
(000’$) o~ beta o( intercp, for ~

(6)

Current

Formula

(7)

Countr~a~Ids
~eis

Alabm
Alaska
A~izona--Privsto ~a~rier
A~izona--Stato Fund
~rksnsss
Connecticut
District o~ ~l~ia
Flo~t~

Illinois
Indl~
~sas
Louisi~

~yl~d

~iSlil~ippi

~shire
~xico
~th ~oli~
~egon--P~iYate ~rier
~egon--S~te
Rhode ~sl~d
~uth ~oli~
South ~o~
Tennessee
Te~s
~--Privata ~rier
Ve~nt
V~r~n~
~isconsin

9. Country-wids

1,873,146 0.1226 "0.9645 0.0081 0.702 0.969
889,515 "0.0010 "1.0531 0.(X)94 0.650 0.937

1,450,128 0.0118 "1.4295 0.0077 0,796 0.961
1,236,379 0.0519 "1.1156 0.0209 0.294 0.954
1,114,326 0.0554 "I.0530 0.0142 0.437 0.949
3,250,884 0.0851 "0.5500 0.0117 0.480 0.982

526,997 "0.0394 "0.9689 0.0164 0.362 0.913
10,288,516 0.1845 "0.9109 0.0059 0.969 0.994

900,833 -0.0047 -0.9607 0.0119 0.520 0.938
637,341 0.0329 "0.9443 0.0263 0.223 0.915

7,761,769 0.0399 "0.8735 0.0048 1.000 0.992
2,142,437 0.0746 "1.3826 0.0088 0.724 0.973
1,30~,342 0.0652 "0.8835 0.0071 0.915 0.957
1,967,125 0.0387 "0.2508 0.0131 0.456 0.971
1,482,482 0.0225 "0.6615 0.0069 0.863 0.961
1,431,587 "0.0322 "0.2575 0.0078 0.786 0.960
4,301,479 0.0056 "0.4996 0.0051 1.000 0.986
1,145,165 0.0566 "1.0591 0.0~0 0.733 0.951
2,602,708 0.0831 "1.0109 0.0053 1.000 0.978
1,115,474 0.0267 "0.9146 0.0237 0.262 0.949

798,971 0.1503 "0.3353 0.0244 0.264 0.931
2,233,048 0.0658 "0.9590 0.0158 0.392 0.974
1,945,649 "0.0305 "0.6955 0.0343 0.177 0.953
1,191,856 "0.0256 "0.4493 0.0071 0.831 0.953

927,250 0.14i2 "0.1727 0.0125 0.450 0.940
1,061,236 0.0587 "0.4315 0.0124 0.499 0.947

343,347 0.0451 "0.8644 0.0042 1.000 0.853
2,501,405 0.0825 "0.9452 0.0173 0.353 0.977

20,151,313 0.1639 "1.0113 0.0050 1.000 0.997
292,232 0.0132 "1.3033 0.0521 0.i12 0.831
357,258 0.0488 "0.8569 0.0163 0.365 0.858

2,386,958 0.0304 "0.8895 0.0103 0.585 0.976
3,295,468 0.0233 "1,0432 0.0090 0.682 0.982

84,609,524 O. 0856 "0. 8440 O. (X)48 O. 603 O. 951

9. ~roup Sly-squared :
10. ~rou~ W :

11. 10~x~o~ ~mmm-m~i-~ :
12. ~roufl K :

13. ~’oup Mean bst~ :

311.2645
12,978.73

5. 24334
59,364
O. 0888



Type o� Fit : Ltnsar
~edlbility Formula : Versio~ I
Adjustment ?or Bias : No

F_xh ib i t I
Sheet 7

Alabama
Alaska
Arizona--Private ~r rior
Arizona--Stats Fund
Arkansas
Connecticut
District o? Col~mbia
Florida
H~i i

Illinois
Indiana
Kansas
Louisiana

~ryland
Michigan
Mississippi
Missouri
New ~shl~e
~ ~xlco

egon--Pr Ivata
*g~--S~tm Fund

Rhod~ Isled
~uth ~oil~
~uth ~ko~
Tendering

~--Prlv~te ~rler
Ve~n~
Virgin,s
Wisconsin

(2) (3) (4) (5) (B) (7)
State

84-88 State State Esttma&$ Current Cred
Premium Estimate Estimate o? sigma Cred Country, ida
(O00’s) o? beta o? Intarcp. ?or beta Formula ~asls

1,873,146
B99,515

1,450,129
1,238,379
1,114,328
3,250,884

626,897
10,288,5i6

900.833
637,341

7,761.769
2,142,437
1,305,342
1.967,125
1,482.482
1,431,587
4,301 479
1,145 165
2,602 708
1,115 474

798 971
2,233 048
1,545 649
1,191 856

927 250
1,061,236

343,347
2,501,405

20,151,313
292,232
357,258

2,386,958
3,295,488

8. Country-wlde     84,608,524

0.0208 0.3319 0.0025 0.792 0.959
*O.Oti9 0.3587 0.0038 0.578 o.gi7
0.0026 0.2499 0.0029 0.522 0.947
0.0098 0.3082 0.(X)64 0.288 0.939
0.0i46 0.3338 0.0568 0.348 0.932
0.0304 0.5584 0.05,47 0.724 0.976

"0.0160 0.3772 0.0070 0.327 0,886
0.0522 0.3829 0.0525 o.gig o.gg2
0.0054 0.4153 0.0060 0.417 0,918
0.0123 0.3738 0.0072 0.315 0.800
0.0140 0.4052 0.05i6 1.000 0,990
0.0144 0.2405 0.0014 1.000 0.964
0.0186 0.4020 0.05~0 0.433 0.942
0.0183 0.7279 O.O(~g 0.636 0.961
O. 0~56 O. 5200 O. 0049 O. 649 O. 948

"0.04g5 O. 7321 O. 0035 1. 000 O. 947
0.0515 0.6082 0.0083 0.584 0.982
0.0104 0.3229 0.0021 0.948 0.934
0.0260 0.3535 0.0532 0,673 0,970

"0.0029 0.4108 0.0082 0.302 0,932
0.0596 0.3464 0.0143 0.274 0.90e
0.0112 0.3420 0.0052 0.402 0.965

"0.0314 0.5037 0.0179 0,170 0.950
"0.0312 0.6165 0.0~7 0.555 0.g37
0.1100 0.8537 0.0117 0.442 0.920
0.0187 0.5699 0.0053 0.647 0,929
0.0102 0.3853 0.0021 1,000 0.910
0.0147 0.3613 0.0058 0.374 0.969
0.0563 0.3788 0.0033 0.666 0.99~
0.0567 0.2933 0.0150 0.114 0.783
0.0112 0.3e60 0.0031 0.765 0.816
0.0~5 0.3941 0.0549 0.491 0.967

"0.0005 0.3415 0.00~0 0.518 0.975

0.0275 0.4186 0.0517 0.574 0.935

g. ~-oup Sig~-$quared :
10. ~rou~ W :

11. lO00:~roup ~mm-squar~d :
12, ~rou~ K :

13. ~roup Nsa~ beta :

58.4704
2,100.23

O. 84781
80, 781
O. 0267



NCCI -- T~E~)N~LYSIS

Paid Losses Ind~ity

Type o~ Fit : Adjusted Linear
Credibility Formula : Version I

Exhibit
Sheet 8

(1)

state

Alabmmm
Alaska
Arizorao-pr Ivmta Carrier
Ar izo~ao-Stata Fund
A~ka~sas
Connecticut
Oistric~ o~ Col~ia
Flori~
~ii
I~o
Illl~l~
Indt~

Louisi~
~Ine
~yl~d

~isslssippl
~issourl
~ ~shire
~ ~xico
~vth ~o11~

~egon--S~ta Fund
~ho~ Isled
South ~volt~
~h ~ota

To~S

Ve~n~
V~g~n~a
~scons~n

8. Country-~ide

(2) (3) (4) (5)
State

84-88 State State Estia~te
Pr~ium Estimate Estimate of sigma
(OOO’s) of beta o? intercp. ?or beta

..........................

(6) (7)

Cred Countrywid~
Fo~ula ~asis

1,873,146 0.0263 0.4186 0.0032 0.792 0.961
889,515 "0.0139 0.4186 0.0044 0.578 0.922

1,450,128 0.0047 0.4186 0.0049 0.522 0.951
1,236,379 0.0%34 0.4186 0.00~$ 0.288 0.943
1,114,526 0.0194 0.4186 0.0075 0.34i 0.937
3,250,894 0.0228 0.4186 0.0035 0.724 0.977

626,897 -0.0177 0.4186 0.0077 0.327 0.893
10,288,516 0.0571 0.4188 0.0029 0.919 0.993

900,833 0.0054 0.4186 0.0051 0.417 0.923
637,341 0.0135 0.4186 0.0051 0.315 0.895

7,761,769 0.0144 0.4188 0.0017 1.000 0.990
2,142,437 0.0251 0.4186 0.0024 1.000 0.966
1,305,342 0.0194 0.4186 0.0052 0.493 0.946
1,967,125 0.0105 0.4186 0.0040 0.5~8 0.963
1,482,482 0.0045 0.4186 0.0039 0.949 0.952
1,431,587 -0.0293 0.4166 0.0020 I.(XX) 0.950
4,301,479 0.0011 0.4196 0.0~43 0.5~4 0.993
1,145,165 0.0135 0.4186 0.0027 0.949 0.939
2,602,708 0.0309 0.4186 0.0039 0.673 0.972
1,115,474 -0.0028 0.4166 0.00~4 0,30~ 0.937

798,971 0.0386 0.4186 0.0092 0.274 0.914
2,233,048 0.0138 0.4186 0.0063 0.402 0.967
1,545,949 -0.0291 0.4186 0.0149 0.170 0.954
1,191,856 -0.0212 0.4186 0.0046 0.555 0.941

927,250 0.0539 0.4186 0.0057 0.442 0.925
1,061,236 0.0123 0.4186 0.0039 0,647 0.934

343,347 0.0111 0.4186 0.0023 1,000 0,820
2,501,405 0.0170 0.4186 0.0061 0.374 0.971

20,151,313 0.0~44 0.4186 0.0037 0.686 0.996
292,252 0.0099 0.4186 0.0222 0.114 0.79~
357,258 0.0121 0.4186 0.0033 0,765 0.826

2,386,958 0.0069 0.4186 0.(X~2 0,491 0.969
3,295,486 "0.00~ 0.4186 0.0049 0,519 0.978

84,609,524 0.0275 0.4186 0.0017 0.574 0.939

9. ~oup 5igma-squ~d :
10. ~’o~ W :

11. lO001~roup ~mm-equared :
12. ~ro~ K :

13. ~ou~ ~ t~t~ :

61.9113
2,036.40
0.92392
75,142
0.0299



NCC! -- T~EN) N~LYSIS

Psid LosSes Indemnity

Type of Fit : Ex~onenttll
C~sdibillty Formule : V~sion I

Exhibit
Sheet

I
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(I)

stats

(2) (3) (4) (5)
Stats

84-88 Staid Stats Esti~ts
Preml~ EstiMto Esti~ts of slga~
(O00’s) of be~ o~ in,etch. ~ be~

(8)

Current

Fo~euls

(7)

Countrywld~

Alabama
Alaskl
~izona--Privats Carrier
Arizona--Stats Fund

Connect icut
District o~ Col~ia
Flori~

Illinois
Indi~

Loul=i~
~ine

~ississippl
~isso~i

~ ~xico

Rhode Isl~d
~h ~o11~
~th ~otl
Tonnelllt
T~s

9~nt
Virginia
Wisconsin

8. Country-wide

1,873,146 0.0630 "1.I071 0.0(380 0.792 0,965
889,515 -0.0334 "1.0287 0,0103 0.588 0,929

1,450,128 0.0111 "1.3872 0.0118 0,522 0.955
1,236,579 0.0315 "1.1958 0.0212 0.292 0.948
1,114,326 0.0429 "1.1000 0.0176 0.356 0.943
3,250,884 0.0550 "0.5860 0.0085 0.672 0.980

626,897 "0.0415 "0.9778 0.0179 0.331 0.903
I0,298,516 0.1395 "0,979~ 0.0064 0.823 0.993

900,833 0.0i27 "0.879~ 0.0147 0.418 0.930
637,341 0.0317 "0.9362 0.0187 0.319 0,904

7,761,769 0.0343 -0.9022 0.0036 1.000 0.991
2,142,437 0.0609 "1.4284 0.0070 0.980 0.969
1,305,342 0.0453 "0.9139 0.0117 0,509 0.951
1,967,125 0.0247 "0.3185 0.0095 0.948 0.967
t,482,482 0.0109 "0.6343 0.0094 0.647 0.956
1,431,587 -0.0588 -0.3187 0.0065 0.972 0.955
4,301,479 0.0024 "0.4978 0.0102 0.584 0.985
1,145,165 0.0321 "1.1314 0.(X)62 0.956 0.944
2,602,70~ 0.0741 "1.0456 0.0088 0.6~. 0.975
1,115,474 -0.0067 "0.8910 0.0205 0.301 0.943

798,971 0.0923 "0.44M 0.0228 0.277 0.922
2,233,048 0.0324 "1.0747 0.0152 0.40~ 0.971
L,545,649 -0.0586 "0.6932 0.0358 0.173 0.958
1,191,856 -0.0512 "0.4367 0.0108 0.528 0.946

927,250 0.1333 "0.1783 0.0171 0.330 0.932
1,061,236 0.0291 "0.5635 0.0094 0.652 0.940

343,347 0.0267 "0.9547 0.0057 1.000 0.835
2,501,405 0.0396 "I.0204 0.0157 0.388 0,974

20,151,313 0.1556 "0.9948 0.0056 0.924 0.997
292,232 0.0213 "1.2701 0.0517 0.113 0.812
357,256 0.0294 "0.9530 0.0082 0.737 0.941

2,386,958 0.0170 "0.g320 0.0124 0.487 0.972
3,295,468 "0.0013 "1.0747 0.0118 0.518 0.980

94,609,524 0. 0657 "0. 8751 0. 0034 0. 568 0,982

9. ~roup Si~ma-squared :
iO. ~roup W :

11. i000=~’~ i-sq~l~l :
12. ~rou# K :

13. ~r’o~) ~ b~t~ :

327.2717
11,924.15

4.83918
67,630
0.069~



Incurred Losses Excluding IEl~ NOd/oel

Type of Fit : Linear
oredibllity Fo~la : Version 1
AdJust:ent for Bias : No

Exhibit
Sheet

(1)

Stats

(2) (3) (4) (5) (6)
Ststs

84-98 State State Estimate Current
Premium Estin~te Esti~te of signvn Bred
(~’s) o~ be~ o~ in~ercp. ~or be~ Fo~la

Ala~mm 1,873,148 O. 0474 O. 4112 O. 0091 O. 274
Alaska 689, SiS O. 0127 O. 2012 O. 0026 O. 470
~r izona--Private Carrier 1,450,126 "0. 0005 O. 2927 0.0052 0.340
Arizona--State Fund 1,236,379 -0.0081 0.3605 O. OiO~ 0.205
Arkansas 1,114,326 0.0243 0.3084 0.0079 0.237
Connect/cut 3,250,884 O. 0184 O. 2186 O. OOiB O. 939
District of Colm~bla 626,897 0.0094 0.2303 0.0034 0.413
F1orld~ 10,268,516 0.0305 0.2533 0.002~ 0,611
He~ntL 900,833 0.0075 0.2536 0.0029 0.521
I dabs 637,341 O. 0276 O. 239~ O. 00~6 O. 183
1111nols 7,761,769 0.0124 O. 1824 0.0020 0.541
Indiana 2,142,437 0.0311 0.2724 0.0055 0.298
Kansas 1,305,342 O. 0274 O. 2903 O. 0057 O. 309
Louisiana I, 967,125 O. 0473 O. 4990 O. OOSS O. 549
~aAne 1,462,482 O. 0107 O. 2056 0.0039 O. 319
~aryland 1,431,687 -0.0089 0.4227 0.0071 0.361
MLcht~an 4,301,479 0.0132 0.2482 0.0024 0.624
Ntsaisstppi 1,145,165 0.0285 0.3591 0.0059 0.369
Ntssouri 2,602.70~ 0.0329 0.2670 0.0025 0.618
New Hampshire 1,115,474 0.0051 0.2271 0.0099 0.139
N~ Nexico 798,971 0.0720 0.4601 O. 0092 0.302
North Carolina 2,233,048 0.0179 0.3055 O. 0054 0,341
oregon--Private Cart Let 1,545,649 0.0147 0.3868 0.0074 0.318
Oregon--State Fund 1,191,856 0.0738 0.7859 0.0131 0.363
Rhode Island 927,250 0.0220 0.1992 0.0027 0.446
Sou~h Carolina t,051,236 0.0158 0.3450 O. 0053 0.251
South Oakots 343,347 0.0175 0.2721 O. 00~4 0.483
Tennessee 2,501,405 O. 0239 O. 2745 O. 0051 O. 272
Texas 20,151,313 0.0515 0.2650 0.0043 0,375
Utah--Private ~rlmr 292,232 0.0268 0.2990 0.0154 0.117
Vermont 357,258 O. 0182 O. 2154 O. 0043 O. 301
Virginia 2,386,958 O. 0223 O. 3327 O. 0024 O. 636
NLsconstn 3,295,468 0.0182 0.2541 0.0020 0.715

Aggrs~ta Fits :
12. Country-~i~e

13. All Fee States
14. All Non-Fee States

15. Fee Oroup Ststos
16.~-Fee ~o~ S~tes

84,605,524 0.0290 0.2784 O. 002~ 0.404
31,154,493 0.0201 0.2620 0.0023 0.362
53,445,051 0.0546 0.2885 0.0028 0.429
17,349,165 0.010~ 0.2369 0.0030 0.381
57,2~0,359 0.0543 0.2897 0.0026 0.411

(7) (8) (9) (I0) (Ii)
~ed Cred

C~ed Cred Non-Fee Cred Non-:Be
Countr~ide Fee Stats State Fee ~roup ~rouo

~sis ~Ls ~sis 8as~s ~aszs

O. 907 O. 9 I0
O. 823 O. 828
O. 883 O. 847
O. 866 O. 826
O. 854 O. 858
O. 944 O. 946
O. 766 O. 773
O. 982 O. 975
O. 625 O. 775
O. 769 O. 709
O. 976 O. 967
0.916 0.921
0.872 0.876
o.gtL o.614
O. 086 O. 889
O. 882 O. 886
O. 957 O. 943
0.657 0.861
O. 932 O. 934
O. 054 O. 810
o. 007 O. 813
0.921 0.924
O. 890 O. 894
O. 862 O. 620
O. 829 O. 700
0.947 0.803
0.642 0.651
O. 929 O. 93 !
0.991 0.991
O. 604 O. 526
O. 65i O. 660
O. 926 O. 928
0.946 0.947

0.563
0.524

0,445
0.362
0.973

0.793

0,486

0.893
0.799

0.832
0.935
0.736
0.979

0.90’]
0.853
0.B99
0.869
0.864

0.836
0.921
0.833

0.842
0.805

0.605
0.918
0.989
0.566
0.614
0.914
0,936

0.854 0,615 0,673 0.578 0.842

17. ~’o~p SLff,aa-squared :
10. group M :

19. 1000:gro~ gmma-squw’ed :
20. grou~ K :

21. ~oup ~ bets :

63.7031 66.3366 61.0554 52.1278 66.8195
861.86 681.43 799.23 148.44 764.13

0.3330~ 0.26166 0.33150 0.04636 0.29772
191,268 261,170 184,181 1,124,512 224,434
0.02g2 O.otgg 0.0347 0.0105 0.0340



O
(1)

S~to

Alabams

Ar lzona--Pr ivsto Carrior
Arizona--State Fund
Arkansas
Connect1 cut
District o¢ Collie
Florida

1111nolo

Kansas
Louisiana
t~ino

Michigan
Mlss~ss~pp~
Mtsao~

~ rth ~oll~
¯ g~--Private ~rier
egg--Stage Fund

Rhode ~sl~d

Tennessee

~--Privato ~rior
Vo~nt
Virginia
~isco~sin

Aggregate Fits :
12. Country-~lda

13. All Fee States
14. All No~-Fsa States

15. Fee ~oup States
16.Non-Fee ~roup States

Inc~red Losses Excluding

Type o� Fit : Adjusted Linear
C~edtbtlity Formula : Verslo~ l
AdJus~t ~or Bl~ : ~

Exhibit l
Sheet ii

(2)

84-88
premium

1,875,146
889,515

1,450,128
1,236,379
1,114,326
3,250,884

828,897
10,288,516

900,633
637,341

7,751,769
2,142,437
1,305,342
1,967,125
1,482,482
1,431,587
4,301,479
1,145,165
2,602,708
I, i15,474

798,971
2,233,048
1,345,549
1,191,956

927,
1,051,265

343,347
2,501,405

20,151,313
292,232
357,256

2,366.9~6
3,296,468

(3) (4) (5) (6) (7) (8) (9) (10) (11)
Stats Cred Cred

State State Estiuto Current Crod Crod Non-Fee Cred Non-Fee
Estimate Estimate of sigem C~od Country~ids Fee State State Foe ~roup ~roup
o? beta of intorcp, for beta Formula ~asis BaSiS ~asis 5asLs Basis

................................................. . .........................................

O. 0321 O. 2784 O, 0075 O. 274 O. 907 O. 922
O. 0176 O. 2784 0.00~0 0.470 O. 822 O. 850

"O.O00S 0.2784 0.0051 0.540 0,885 0.773
-0. (X~3 O. 2754 O. 0053 O. 205 O. 866 O. 749

O. 0219 O. 2754 O. 0075 O. 237 O. 853 O. 876
0.0236 0.2754 0.0013 O. 839 0.944 O. 954
O. 0113 O. 2704 O. 0037 O. 413 O. 766 O. 799
0.0335 0.2784 0.0026 0.611 0.982 0.961
0.0082 0.2784 0.0031 0,521 0.824 0.685
O. 0296 O. 2754 0.~ O. 183 O. 768 O.
0.0190 0.2784 0.0025 0.541 0.976 0,949
0.0319 0.2754 0.0056 0.296 0.915 0.932
O. 0263 O. 2784 O. 0056 O. 308 O. 872 O. 892
0.0254 0.2784 0.0041 0.549 0.911 0.925
0.0145 0.2784 0.0045 0.319 0.865 0.904

-0.0059 0.2784 0.0059 0,361 0.862 0.901
0.0148 O. 2754 O. 0026 O. 524 O. 957 0.912
O. 0221 0.2784 O. 0052 O. 369 O, 856 O. 879
0.0343 0.2754 0.0027 0.818 0.931 0.943
0.0062 0.2784 0.0110 0.139 0.853 0.729
O. 0436 O. 2784 O. 0072 O. 302 O. 80~ O. 835
0.0162 0.2754 0.0052 0.541 0.921 0.954
0.0108 0.2754 0.0052 0.318 0.890 0.908
0.0261 0.2784 0.0076 0.363 0.061 0.742
O. 0308 O. 2754 O. 0032 O. 446 O. 020 O. 691
0.0127 0.2784 0.007~ 0.251 0,847 0.719
0.0179 0.27~4 0.0034 0,463 0.641 0.686
0.0242 0.2754 0.0062 0.272 0.929 0.941
0.0541 0.2754 0.0044 0.375 0.991 0.992
0.0249 0.2784 0.0149 O. 117 0.603 0.414
O. 0236 O. 2754 O. 0049 O. 301 O. 650 O. 694
0.0186 0.2754 0.0022 0.836 0,926 0.939
O. 0217 O. 27~4 O. 0022 O. 715 O. 945 O. 954

0.687
0.651

0.577
0.491
O. 921

O. 857

0.616

O. 899
O. 806

0.841
0.939
O. 748
0.980

0.910
O.B6t
O. 903
0.875
0.871

O. 844
O. 925
0.841
0.791
0.9t4
0.880
o. 849
0.814

0.619
O. 922
O. g90
O. 580
0.628
0.919
O. 940

84,609,524 O. 0290 O. 2784 O. 0025 O. 404
31,164,493 0.0201 0.2620 O. 0023 0.362
53,445,031 0.0346 0.2995 0.0025 O. 429
17,546,165 O. 0106 0.2369 O. 0030 0.381
67,200,659 0.0343 0.2897 O. 0026 0.411

O. 863 O. 746 O. 889 O. 687 O. 850

17. Gro~ Sl~mm-squmred
LI. Iroup W

19. IO00:~ro~ ~mmm-mqu~r~d
20. ~roup K

2L. ~oup Mean beta

53.140~ 50.1354 54. 9150 34. 8878 58. 9640
715.41 324.71 831.94 144.43 712.57

0.27677 0.12114 0.34994 0.05273 0.27906
192,002 413,074 157,390 661,690 211,293
0.0295 0.0200 0.0356 0.0119 0.0349

O
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(1)

Alaska
Ar lzona--Pr tvata Carrier
Arizona--Stata Fund

Connecticut
01st~ic~ o~ Col~ta
Florl~
~11
~o
Illinois
lmd~

Lou~s~
~ino
~yl~d

Ni==i==tppi

~ ~shire

~egon--Pr~vata ~rter
~egon--Sta~e Fund
Rhode
~u~h

Te~
~--Pr~vata ~r~
Ver~n~

N~=con=~n

Aggregate Fits :
12. Country-~tde

13. A11 Fee Stataa
14. All Non-Fee States

15. Fee ~roup States
16.Non-Fee ~roupS~atea

(2) (3)     (4) (5)
State

84-88 State Stats EstlMta

(O00’s) o~ beta o~ lntercp, fo~ beta

1,873,146 0.1126 "0.9027 0.0075
889,515 0.0638 "1.5082 0.0029

1,450,129 "0.0~18 "1.2295 0.00~2
1,236,379 -0.0209 "I.0235 0.0106
1,114,326 0.0758 "1.1942 0,0074
3,250,984 0.0857 "1.5371 0.0017

626,897 0.0416 "1.4708
10,288,516 0.1205 "1.3879 0.0017

900,833 0.0291 -1.3733 0.0029
637,341 0.1012 "1.3624 0.0078

7,761,769 0.0573 "1.7052 0.0018
2,142,437 0.1116 "1.3140 0.00~6
1,305,342 0.0930 -1.2469 0.0051
1.967,125 0.0947 "0.7045 0.0049
1,482,482 0.0505 "1.5854 0.0038
1,431,587 -0.0202 -0.8623 0.0071
4,301,479 0.0530 "1.3965 0.0025
1,145,165 0.0786 "t.0312 0.00~4
2,602,708 0.1250 "1.3364 0.0029
1,115,474 0.0210 "1.4889 0.0099

798,971 0.1562 "0.8019 0.0~9
2,233,048 0.0572 -1.1867 0.0052
1,545,549 0.0369 "0.9fi29 0.0072
1,191,856 0.0984 "0.2514 0.0154

927,250 0.1140 "1.6269
1,061,236 0.0449 "1.0880 0.0092

343,347 0.0642 "1.3053 0.003~
2,501,405 0.0844 -1.3014 0.0055

20,151,313 0.1964 "1.3665 0.0013
292,232 0.0829 "1.2220 0.0149
357,258 0.0876 "L.5533 0.0046

2,386,958 0.0670 -1.1052 0.0024
3,295,468 0.0785 "1.4582 0.0020

(6) (7) (9) (9) (10) (11)
O’ed Cred

Current Cred O’ed Non-Fee Cred Non-;ee
Grad Countr?~Ide Fee St~ta $tato Fee ~oup ~oup

Fo~la ~sts ~sis ~ltS Bas~s Bas~s

0.317 0.835 0.956
0.468 0.872 0.912
0.339 0.917 0.793
0.205 0.904 0.766
0.251 0.895 0.929
0.760 0.961 0.974
0.399 0.627 0.879
0.857 0.987 0.965
0.529 0.873 0.704
0.198 0.830 0.528
0.505 0.983 0.954
0.355 0.942 0.961
0.340 0,909 0.938
0.615 0.936 0.958
0.330 0.919 0.945
0.362 0.916 0.943
0.645 0.970 o.glg
0.398 0.997 0.930
0.556 0.952 0.968
0.138 0.895 0,747
0.392 0,859 0.903
0.353 0.945 0.963
0.324 0.922 0.947
0.306 0.901 0.759
0.356 0.876 0.710
0.254 0,890 0.737
0.498 0.724 0.800
0.296 0.050 0.967
1.000 0.994 0.996
0.120. 0.691 0.436
0.290 0.732 0.806
0.852 0.948 0.965
0.712 0.962 0.975

64,609,524 0.1035 "1.2895 0.0015 0.437
31,154,493 0.0756 "1.3455 0.0019 0.381
53,445,031 0.1197 "1.2576 0.0015 0.470
17,349,165 0.0439 -1.4424 0.0028 0.397
57,260,359 0.1182 "1.2532 0.0012 0.448

0.678
O. 642

0.567
0.481
0.919

0.862

0.607

0.935
0.872

0.895
0.961
0.927
0.987

0.942
0.909
0.938
0.919
0.916

0.897
0.952
0.895
0.859

O. ~01
0.876

0.724
0.950
0.994
0.690
0.732
0.948
0.962

O. 900 O. 760 O. 934 O. 579 O. 898

17. ~roup Slgll-~quared
19. ~reup H

19. 1000=~’o~ ~lm-~q~lred
20. ~roup K

21. ~rouf:) Mean beta

492.5103 680,7830 394.g259 577.1776 469.7153
9,503.90 4760.67 10345.77 2423.11 8782.43
3.760~ 1.79994 4.47317 0.83861 3.58538
130,977 378,225 95,052 688,252 131,008
0.1062 0.0751 0.1238 0.0496 0.1208



Incurred Losses Medical

Type of
~edlbillt~ Fo~li : V~slon I
adJus~t ~or Bi~ :

Exhibit I
Sheet 13

(1)

State

Alabama
Alaska
Arizona--Private Carrier
Ar izona--Stata Fund
Arkansas
Connecticut
District o~ Columbia

Hawaii
Idaho
Illinois

Kansas
Louisiana
Meina
Maryland
Michigan
Mississippi
Missouri
New Hampshire
N~w Mexico

e rth c,~,.ol ina
ogon--Pr ivata Carrier
19Onl-State Fund

Rhode Island
South Carolina
South Oekota
Tennessee
Texas
Utah--Private Carrier
Ver~nt
Virginia
Wisconsin

Aggregate Fits :
12. Country-~lde

13. All Fee States
14. All Non-Fee States

15. Fee ~roup States
16.Non-Foe group States

(2) (3) (4) (5) (B)
Stats

84-88 State State Estimlts Current
Premium Estimate Estimate of sigma Crsd
(ODD’s) of beta of lntercp, for beta Formula

1,873,146 0.0570 0.4329 0.0103 0.264
889,515 0.0218 0.2137 0.0036 0.355

1,450,129 0.0052 0.3036 0.00~O 0.307
1,236,379 -0.0081 0.3605 0.0106 0.205
1,114,326 0.025g 0.3111 0.0SOS 0.235
3,250,884 0.0260 0.2353 0.0018 0.795

626,897 0.0243 0.2761 0.0043 0.391
i0.298,516 0.0387 0.2723 O.o03g 0.422

900,833 0.0054 0.2475 0.O031 0.481
637,341 0.0291 0.2624 0.00~7 0.182

7,751,769 0.0139 0.1859 0.0023 0.496
2,142,437 0.0341 0.2771 0.0060 0.281
1,305,342 0.0322 0.3001 0.00~2 0.291
1,967,125 0.0561 0.5159 0.0079 0.398
1,482,482 0.0135 0.2151 0.0043 0.306
1,431,587 -0.0025 0.4473 0.0066 0.412
4,301,479 0.0105 0.246~ 0.0024 0.614
1,145,165 0.0326 0.3671 0.0054 0.345
2,602,708 0.0366 0.2743 0.0025 0.603
1,115,474 0.0090 0.2360 0.0099 0.144

798,971 0.0847 0.4960 0.0111 0.264
2,233,O48 0.0244 0.3247 0.0059 0.335
1,645,649 0.0271 0.40~6 0.0sag 0.277
1,191,856 0.0252 0.5995 O.0114 0.313

927,250 0.0298 0.2177 0.0022 0.813
1,0~1,236 0.0213 0.3591 0.00e6 0.253

343,347 0.0264 0.2966 0.0037 0.467
2,501,405 0.0272 0.2925 0.0065 0.262

20,151,313 0.0564 0.2705 0.04~2 0.315
292,232 0.0330 0.3118 0.0163 0.116
357,258 0.0236 0.22~7 0.0042 O.331

2,386,958 0.0258 0.3496 0.0025 0.853
3,295,468 0.0213 0.2402 0.0021 0.698

84,609,524 0.0327 0.2955 0.0031 0.382
31,164,493 0.0214 0.2630 0. 0025 0.346
53,445,031 0.0399 0.29~3 0.00~ 0.403
17,349,165 0.0113 0.239~ 0.00~O 0.363
67,280,359 O. 0388 O. 2950 O. 0034 0. 367

(7) (9) (9) (10) (11)
Crod Cred

Cred Cred Non-Fee Crsd N~n-Fea
Countr~ibe Fie Stats State Fee ~oup ~oup

~sis ~ls ~sis Basis ~asis

0.968 0.879
0.791 0.775
0.950 0.902
0.840 0.776
0.828 0.812
0.933 0.927
0.727 0.709
0.978 0.966
0.793 0.716
0.730 0.941
0.971 0.956
0.901 0.893
0.847 0.835
0.893 0.884
0.863 0.852
0.859 0.847
0.948 0.923
0.930 0.816
0.917 0.910
0.826 0.758
0.773 0.756
O.gO~ 0.897
0.96~ 0.857
0.835 0.769
0.799 0.722
0.819 0.749
0.593 0.571
0.914 0.907
0.986 0.997
O. 554 O. 450
0.$0$ 0.561
0.910 0.903
0.933 0.927

0.543
0.504

0.425
0.343
0.864

0.779

0.465

o. 849
0.727

0.759
0.907
0.552
0.969

0.865
0.796
0.855
0.8L6
0.811

0.774
0.686
0.769
0.70~
0.870
0.322
0.781
0.735

0.507
0.882

0.984
0.466
0.5i7
0.877
0.908

0.840 0.769 0.835 0.561 0.788

17. group Sig~m-equ~red

19. 10001group "’,-,1-equ~red
20. group K

21. grou~ Nsan beta

78.6827 74.6477 80.9885 56.1213 84.7570
880.32 648.51 780.74 151,79 678.55

0.33451 0.2050~ 0.31424 0.04605 0.25352
235,219 357,073 257,726 1,218,769 334,316
0.0331 0.0218 0.03g$ 0.0114 0.0387



Exhibit l
Sheet 14

(1)

Btats

Alabama
Alaska
Arizona--Private Carrier
Arizona--State Fund
Arkansas
Connscticut
Oistrict oT Colu~ia
Florida
Ha~il
Idaho
Illinois
Indiana
Kansas
Louisiana
~lno
~ryland
Michigan
Mississippi
Missouri
New Hampshire
N~Mexico
North Carolina
Oregon--Private Carrier
Oregon--Stats Fund
Rhode Island
South Carollna
South Dakota
Tennassee
Texas
Ut~--Privmta ~arrlsr
Vermont
Virginia
Wisconsin

Aggregate Fits :
12. ~ountry-~ids

13. All Fee States
14. All Non-Fee States

15. FeB ~’oup Statoa
16.Non-FeB ~-oup States

(2)

84-88
Premium

(3) (4) (5) (6) (7) (B) (9) (10) (11)
St.lta C~sd ~red

Stats Stats Estimate Current Q’ed ~red Non-Fee Cred Non-;Be
Estimate Estimate of slga~ Crsd Country~wida Fee S~ta S~tl Fee ~p ~oup
o? be~ oF intercp. ?~ be~ Fo~la ~sls ~sls ~sls Basis ~asLs

...................................................................................

1,873,146
889,515

1,450.128
1,236,379
1,114,326
3,250,884

626,897
I0,288,51fl

900,933
637,341

7,761,769
2,142,437
1,305,542
1,967,125
1,492,492
1,431,587
4,301,479
1,145,165
2,602,708
1,115,474

798,971
2,233,
1,545,649
1,191,856

927,250
1,061,236

343,347
2,501,405

20,151,313
292.232
357,258

2,386,958
3.295,465

0.0376 0.2855 0.0084 0.254 0.894 0.896
0.0291 0.2855 0.0042 0.355 0.801 0.803
0.0049 0.2855 O.OOr~ 0.307 0.867 0.819

-0.0064 0.2855 0.0095 0.205 0.848 0.794
0.0237 0.2855 0.0077 0.235 0.834 0.937
0.0316 0.2855 0.0020 0.785 0,936 0.937
0.0252 0.2955 0.0043 0.391 0.739 0.742
0.0405 0.2855 0.0040 0.422 0.979 0.970
0.0063 0.2855 0.0033 0.481 0.803 0.738
0.0316 0.2855 0.0091 0.192 0.742 0,666
0.0213 0.2855 0.0028 0.496 0.972 0.960
0.0351 0.2855 0.0061 0.281 0.9~ 0.908
0.0306 0.2855 0.0061 0.291 0.855 0.857
0.0311 0.2355 0.0055 0.395 0.899 0.900
0.0179 0.2955 0.0049 0.308 0.970 0.872

-0.0016 0.2855 0.0053 0.412 0.866 0.868
0.0123 0.2855 0.0026 O.Bi4 0.951 0.931
0.0253 0.2855 0.0~57 0.345 0.838 0.840
0.0381 0.2955 0.0023 0.603 0.922 0.923
0.0109 0.2855 0.0108 0.144 0.854 0.777
O.04gB 0.2855 0.0085 0.264 0,783 0.786
0.0215 0.2855 0.00~5 0.335 0.910 0.911
0.0190 0.2855 0.0075 0.277 0.975 0.977
0.0122 0.2855 0.0079 0.313 0.843 0.798
0.0391 0.2855 0.0025 0.613 0.907 0.744
0.0169 0.2855 0.0077 0.253 0,827 0.768
0.0253 0.2855 0.0037 0.467 0.808 0.612
0.0275 0.2555 0.0~6 0.262 0.919 0.920
0.0584 0.2855 0.0053 0.315 0.989 0.989
0.0302 0.2855 0.0156 0.116 0,569 0,477
0.0297 0.2555 0.0047 0.331 0.817 0.621
0.0211 0.2855 0.0022 0,853 0.915 0.918
0.0253 0.2855 0.0023 0.698 0.937 0.938

0.677
0.641

0.565
0.479
0.918

0.861

0.605

0871
0.762

0.801
0.921
0.593
0.974

0.885
0.825
0.876
0.842
0.839

0,805
0.904
0.801
0.742

O,uLt
0.770

0.553
0.900
0.986
0.513
0.563
0.896
0.922

84,609,524 0.0327 0.2855 0.0031 0.382
31,164,493 0.0214 0.2630 0.002~ 0.346
53,445,031 0.0399 0.2993 0.00~6 0.403
17,349,165 0.0113 0.2396 0.0030 0.363
67,260,359 0.0855 0.29e0 0.0034 0.387

0.847 0.786 0.855 0.678 0.8~5

17. Group Sigma-squared :
18. ~roup W :

19. lOOO:~rou~ i-squared :
20. ~roufl K :

21. ~-oup Nean beta :

67.2998 58.1688 73.1445 38.3022 77.0901
795.24 470.40 821.36 153.18 727.87

0.30378 0.18188 0.33601 0.05529 0.27786
221,558 319,846 217,688 692,711 277,447
0.0335 0.0222 0.0409 0.0126 0.04(X)



Sheet

State

Alaska
Arizona--Private Carrier
Arizona--Stats Fund

Connecticut
District of Columbia
Florida

Idaho
Illinois

Louisiana
~aine

Micht~an
Mississippi
Missouri
N~ Hampshire
N~ Noxico
~orth Carol lna

@R~egon--Privata Carrier
egon-oState Fund
ode Island

South Carolina
South 0akota

Texas
~tah--Privata ~arrler
Vermont

Wisconsin

Aggrogato Fits :
12. Country-~ide

13. All Foe States
14. All Non-Fsa Statos

15. Fee (~oufl States
16.NOn-Fee ~oup States

(2) (3)

84-88 State
Premium Estlmsta
(OOO’s) of beta

(4) (S) (6) (7) (8) (9) (I0) (11)
Stats Cred Cred

Stats Estimate C~rrent Crsd Cred Non-Fee Cred Non-Fee
Estimsta of sigma Cred Countr~Id@ Fee Stats State Fsa ~roup ~roup

tntercp. ~ be~ F~lm ~Ls ~sis ~sis Basis ~asis

1,873,148 0.1286 "0,8552 0.0(~84 0.308 0.935 0.949
889,515 0.1012 "1.5642 0.0032 0.394 0.872 0.898

1,450,128 O.0165 "1.1936 0.OO60 0.30~ 0.917 0.847
1,236,379 -0.0205 "1.0235 0.0105 0.205 0.904 0.825
1,114,326 0.O801 "1.1762 O.0074 0,251 0,895 0.917
3,250,884 0.1115 "1.4594 0.0017 0.851 0.961 0.970

626,897 0.0811 "1.2951 0.0049 0.336 0.827 0.881
10,288,516 0.1418 -1.3213 0.0025 0.639 0.987 0.975

900,633 0.0217 "1.3975 0.0031 0.486 0.873 0.775
537,341 0.1053 "1.3520 0.0079 0.196 0.830 0.709

7,761,769 0.0736 "1.5866 0.0020 0.568 0.983 0.967
2,142,437 0.1201 -1.2989 0.0048 0.343 0,942 0.955
1,305,342 0.1055 "1.2162 0.0054 0.330 0.909 0.929
1,967,125 0.1080 "0.6740 0.0067 0.463 0.936 0.951
1,482,482 0.0608 "1.3415 0.0040 0.322 0,919 0.936
1,431,587 "0.0052 -0.8052 0.0066 0.411 0.918 0.934
4,301,479 0.0431 "1.4020 0.0024 0.516 o.g?o 0.943
1,145,165 0.0876 "1.0107 0.0058 0.383 0.897 0,919
2,602,708 0.1351 "1.3119 0.0028 0.587 0.952 0.963
1.115,474 0.0358 "1.4507 0.0098 0.144 0.895 0.8t0

798,971 0.1735 -0.7531 0.0075 0,382 0.858 0.888
2,233,048 0.0738 -1.1314 0.0055 0.357 0.945 0.957
1,345,649 0.0644 "0.9006 0.0064 0.292 0.922 0.939
1.191,856 0.0450 "0.5331 0.0i17 0.305 0.901 0.820

927,250 0.1404 "1.6443 0.0029 0,452 0.878 0.790
1,051,236 0.0580 -1.0292 O.OOeS 0.260 0.890 0,802

343,347 0.0882 "1.2579 0.0034 0,510 0.724 0.773
2,501,405 0.0933 "1.2746 0.0058 0.292 0,950 0.961

20,151,313 0.2053 "1.3495 0.0016 0.999 0.994 0,995
292,232 0.0979 "1.1631 0.0155 0.120 0.691 0,526
357,258 0.1055 "1.4966 0.0045 0.302 0.752 0.779

2,386,958 0.0742 -1.0565 0.0025 0.832 0.945 0.959
3,295,466 0.0889 "I.4343 0.0019 0.746 0.962 0.970

84,609,524 0.11~6 -1.266~ 0.0019 0.424
31,164,493 0.050~ "1.3423 0.0022 0.358
53,445,031 0.1327 "1.2242 0.0019 0.461
17,349,166 0.0464 "1.4315 0,0029 0.377
67,260,359 0.1298 "1.2277 0.0018 0.436

0.673
0.637

0.562
0.475
0.917

0.859

0.601

0.929
0.961

0,886
0.958
0,9t4
0.986

O. 937
o.got
0.932
0.g12
O. gOg

0.989
O. 848
O. 886
0.848
O. 940
0.915
o. 893
O. 866

0.706
0.946
0.993
0.571
0.714
0.943
0.958

0.901 0.915 0.924 0.675 0.890

17. ~roup Si~m-squared :
19. ~’oup W :

19. 10001~-oup Qamm-squw’ed :
20. ~o~K :

21. ~rou~ Mean beta :

517.7598 701.0067 413.0473 610.5901 492.7671
9,999.77 6779.86 9509.88 2504.92 8474.97
3.95667 2.68183 4.0~517 0.86826 3.44211
130,858 261,391 101,109 703,236 143,159
0.1173 0.0839 0.1368 0.0520 0.1342



NCC! -- TR~I] ~V~L.YSZS

Paid Losses Wedical

Type of Fit : Llne~"
Credibility F~ll : Vlr~on ~
Adjusts tot Btes : ~

Exhibi~
Sheet

(1)

state

Alab~
Alaska
Ar izo~a--Privsta ~arr Isr
Arizona--Stats Fund

Connecticut
D~str~ct o~
F~o~t~

Illinois

kouisi~
~ina

Michi~
Mississippi

~ ~xtco
~rth ~oli~
~egon--Private ~rier
~egon--S~ta Fund
~hode Isled
~uth ~oll~
~uth ~o~
Tennasses
Te~s
~--Private ~rier
Ve~nt
Virginia
Wisconsin

Aggregate Fits :
12. Country-~ids

13. All Fee States
14. All Non-Fee States

15. Fee ~rou~ States
16.Non-Fes ~roup States

(2)

84-88
Premium
(OO0’s)

1,873,146
869,515

1,450,129
1,236,379
1,114,325
3,250,884

626,897
I0,289,516

900,833
637,341

7,761,789
2,142,437
1,30~,342
1,967,125
1,482,482
1,431,567
4,301,479
1145,165
2,602,708
1,115,474

799,971
2,233,048
1,545,649
1,191,856

927,250
i,051,236

343,347
2,501,405

20.151.313
292,232
357,256

2,386,958
3.295.468

(3) (4) (5) (6) (7) (9) (9) (:0)
State Crsd Cred

Stats State Estimta Current Crsd Cred Non-Fee Crsd
Estimate Estimate of sig~m Cred Countr~lds Fee State Stats
o? beta of tntsrcp. ?or beta Formula Basis Basis Basis Basis

........................................................... . .............................

0.0366 0.3802 0,0082 0.282 0.886 0.901
0.0150 0.2073 0.0031 0.40~ 0,766 0.811
0.0057 0.3043 0,0042 0.443 0.857 0.530

-0.0024 0.3366 0.0092 0,221 0.836 0.490
0.0227 0.2917 0.0063 0.281 0.822 0.844
0.0199 0.2183 0.0010 1,000 0.951 0.940
0.0041 0.2359 0.0057 0.369 0.722 0.752
0.0253 0.2383 0.0022 0.649 0.977 0.889
0.0161 0,2750 0.0044 0.379 0.78e 0.412
0.0254 0.2495 0.0073 0.206 0.725 0.331
0.0156 0.1876 0.0022 0.513 0.970 0.858
0.0306 0.2694 0.0052 0.315 0.899 0.912
0.0307 0.2657 0.0052 0.333 0.844 0.863
0.0413 0.4758 0.0057 0.432 0,891 0.905
0.(X)62 0.2046 0.0046 0.270 0.860 0.876

"0.0~2 0.4135 0.0046 0.542 0.855 0.874
0.0116 0.2431 0.0051 0.475 0.947 0.770
0.0285 0.3334 0.0032 0.629 0.826 0,847
0.0317 0.2674 0.0025 0.651 0.915 0,926
0.0135 0.2194 0.0064 0.20~ 0,822 0.465
0.0512 0.4734 0.0098 0,292 0.765 0,794
0.0173 0.3141 0.0048 0.396 0.902 0.915
0.0143 0.3663 0.00e9 0.265 0.865 0,882
0.00~ 0.5459 0.0138 0.239 0.831 0.481
0.0266 0.2107 0.0030 0.430 0.795 0.419
0.0166 0.3489 0.0058 0.364 0.814 0.452
0.0157 0.2539 0.0035 0.449 0.587 0.624
0.0252 0.2933 0.0065 0.262 0,912 0.924
0.0499 0.2619 0.0041 0.383 0.988 0,990
0.0361 0.3264 0.0168 0.119 0.547 0.185
0.0195 0.2214 0.0020 0.675 0,596 0.633
0.020e 0.5359 0.0014 1.000 0.90e 0.920
0.0217 0.2395 0.~$ 0.522 0,932 0.941

84,605,524 0.0272 0.2718 0.0025 0.425
31,134,493 0.0176 0.2490 0.0022 0,354
53,445,051 0.033S 0.2857 0.0050 0.465
17,349,165 0.0129 0.23~ 0.0030 0.371
67,260,359 0.0514 0.2909 0.0026 0.439

0.448
O. 409

0.335
0.263
0.813

0.705

0.372

O. 874
O, 757

0.805
0.~23
0.599
0.974

0.888
0.828
O.87g
0.846
0.841

O.@Og
0.906
0.805
O. 747

0.774

0.560
0.902
0.987
0.520
0.569
0.898
0.924

0.936 0.523 0,861 0.479 0,819

17. ~’ou~ Sig~m-sq~red :
18. ~roup ¼ :

19. lO00z~-oup ~mm-squ~ed :
20. ~-oup K :

21. ~-ou~ ~ beta :

57.8278 59.2694 57.0040 42.4812 61.9595
630.79 153.74 671.00 91.83 598.96

0.2390i 0.0460~ 0.27573 0.02375 0.22927
241,870 1,2~S,913 206,738 1,798,343 270.241
0.0276 0.017~ 0.0334 0.0130 0.0313



NCCI -- T~E~NI~J.YSIS

Paid Losses Medical

Type of Fit : Adjusted Linear
Credibility Formula : Version 1
AdJuslment �or Bias : No

Exhibit I
Sheet 17

(1)

Stats

(2) (3) (4) (5)
Stats

84-88 State Stats Esti~to
Pr~ium Estima¢s Estimate of signm
(O00’s) o? bet~ o? intsrcp. ?or beta

Alabmm                      1,873,146 0.0262 0.2718
Alaska 989,515 0.0197 0.2718 0.0035
Artzona--Priveta ~arrisr 1,450,128 0.0051 0.2718 0.0039
~rizona--Stata Fund 1,236,379 "0.0019 0.2718 0.0~3
Arkansas 1,114,326 0.0212 0.2718 0.0(~1
Connecticut 3,250,884 0.0251 0.2718 0.0011
Oistrict o? Columbia 626,897 0.0047 0.2718 0.0040
Florida 10,288,516 0.0288 0.2718 0.0024
Hak~ll 900,833 0.0159 0.2718 0.0044
Idaho 637,341 0.0277 0.2718 0.0076
Illinois 7.761,769 0.0226 0.2718 0.0027
Indiana 2,142,437 0.0308 0.2719 0.0(~2
Kansas 1,305,342 0.0292 0.2718 O.O(SI
Louisiana 1,967,125 0.0236 0,2718 0.0050
~ains 1,482,482 0.0082 0.2718 0.0053
Maryland 1,431,587 -0.0041 0.2718 0.0037
Michigan 4,301,479 0.0130 0.2719 0.0053
Mississippi 1,145,165 0.0233 0.2718 0.0029
Missouri 2,602,708 0.0322 0.2718 0.0025
Ne~ Hampshire 1,115,474 0.0168 0.2719 0.0071
~Mexlco 798.971 0.0352 0.2718 0.0074

~ rth Ca~oline 2,233,048 0.0150 0.2718 0,0045
sgon--P~ivate C~rier 1,545,649 0.0100 0.2718 0.0074
egon--Stats Fund 1,191,956 0.0048 0.2718 0.00~7

Rhode Island 927,250 0.0343 0.2716 0.00~4
South Carolina 1,081,236 0.0129 0.2718 0.0051
South Oakota 343,347 0.0162 0.2718 0.00~6
Tennessee 2.501,405 0.0242 0.2718 0.0064
Texas 20,151,313 0.0516 0.2718 0.0042
Utah--Privata Carrier 292,232 0.0299 0.2718 0.0152
Vermont 357,258 0.0240 0.2718 0.0022
Virginia 2,386,959 0.0168 0.2718 0.0012
Wisconsin 3,295,468 0.0247 0.2718 0.0030

Aggregate Fits :
12. Country-wide

13. All Fee States
14. All Non-Fie States

15. Fee Group States
18.Non-Fee Group States

(6) (7) (8) (9) (tO)
C~ed Cred

Current C~ed C~ed Non-Fee Cred Non-:so
Cred Countr~a~ide Foe State State Fee ~oup ~oup

Fo~la ~sis ~sis ~sis Basis ~asis

0,282 0.904 0,922
0.408 0,817 0.848
0,445 0.879 0.720
0.221 0.851 0.685
0.281 0.849 0.875
i. O00 0.942 0.953
0.388 0.759 0.798
0.649 0.981 0.949
0.379 0.819 0,615
0,208 0.752 0.530
0.513 0.975 0.952
0.315 0.915 0.931
0.333 0.856 0.891
0.432 0.90e 0.925
0.270 0.882 0.903
0,542 0,878 0.900
0.475 0.gr-J~ 0,884
0.629 0.852 0.878
0.651 0.929 0.942
0.208 0.849 0.564
0.292 0.801 0.834
0.396 0.916 0.934
0.255 0,886 0.907
0.239 0.857 0.679
0.430 0.823 0.821
0.334 0.842 0.653
0.449 0.633 0.663
0.262 0.926 0.940
0.383 0.990 o.gg2
0.119" 0.59~ 0,341
0.675 0.642 0.892
1.000 0.923 0.936
0.522 0.943 0.954

84,609,524 0.0272 0.2718 0.002~ 0.425
31,164,493 0.0176 0.24~0 0.0022 0.354
53,445,051 0.0335 0.2~7 0.00~0 0.465
17,349,165 0.0129 0.2385 0.0030 0,371
57,280,359 0.0314 0,2809 0.0026 0.439

0,681
o. 646

0.571
0,485
0.920

0,864

0.610

0.904
0.817

0.849
3,942
0.759
0.981

0.915
0.968
0.g08
0.982
0,978

0.952
0.929
0.949
0.901
0.9L9
0.986
0.957
0.824

0.634
0.!26
0,990
0.595
0.643
0.923
0.945

0.860 0,689 0.888 0.682 0.857

17. Group Signs-squared :
18. Group M :

19. lO001Group i-squared :
20. Group K :

21. Group Meam beta :

46.7591 39.2829 51.6037 32.8983 51.0660
610.33 19~.~3 774.11 133,73 653.23

0.23517 0.0895~ 0.32446 0.04853 0.25710
198,833 5M,735 159,046 677.866 198,625
0.0264 0.0189 0.0345 0.0143 0.0325



(1)

State

Alabama
alaska
Arizona--Private Carrier
iv-izona--State Fund
A~kansas
Connecticut
Oistrict o� Col~ia
Florida
Hawaii

lllinoie
Indiana

Louisiana
,~ine
~yland
Michigan
Mississippi
Missouri
New Hampshire
N~ Nexico
North Carolina
O~e9on--Private Carrier
Oregon--State Fund
Rhode Island
South Carolina
South Oakota
Tennessee
Texas
Utah--Private Carrier
Vermont
Virginia
Wisconsin

Aggregate Fits :
12. Country-wide

13. All Fee States
14. All Non-Fee $~ates

15. Fee ~roup States
16.Non-Fee ~roup Statel

(2) (3) (4) (5)
State

84-88 State State Estimate
Premium Estimate Estim~ta of
(000’s) o~ beta o~ lntercp, for beta

..........................

1,873,146 0.0936 "0.9771 0.0073
889,515 0.0721 "1.5796 0.0030

1,450,128 0.0183 -1.1905 0.0041
1,236,379 "0.0059 "1.0~12 0.0092
1,114.326 0.0756 "1.2390 0.0058
3,250,884 0.0928 "1.5399 0,0010

626,897 0.0176 "1.4453 0.0037
10,289,516 0.1054 "1.4453 0.0014

"900,833 0.0573 "1.2952 0.0041
637,341 0,0972 "1.4003 0.0066

7,761,769 0.0819 "1.6905 0.0019
2,142,437 0,1112 "1.3247 0.0043
1,305,342 0.1053 "1.2649 0.0042
1,967,125 0.0955 "0.7507 0.(X)59
1,482,482 0.0286 "1.5979 0.0046
1,431,587 *0.0146 "0.8838 0.0046
4,301,479 0.0474 "1.4171 0.0030
1,145,165 0.0857 "1.1059 0.0029
2,602,708 0.1188 "1.3334 0.0020
1,115,474 0.0590 -1.5231 0.0~2

798.971 0.1277 "0.7655 0.0081
2,233,048 0.0539 -1.1817 0.0048
1,545,649 0.0356 "0.9477 0.00~7
1,191,856 0.0190 "0.6079 0.0139

927,250 0.1300 "1.5749 0.0036
1,061,236 0.0469 "1.0560 0.0057

343,347 0.0586 -1.3334 0.0053
2,501,405 0.0860 "1.2703 0.0059

20,151,313 0.1919 -1.3758 0.0018
292,232 0.1017 "1.1316 0.0158
357,258 0.0e68 "1.5161 0.0020

2,386,958 0.0621 "1.0545 0.0013
3,295,468 0.0904 -1.4375 0.0024

(6) (7) (8) (9) (10) (ii)

Current C~ed Crod Non-Fee Cred Non-Fee
Cred Country~ide Fee State State Fee ~oup ~-oup

Formula 8~sls ~sis Basis Basis ~asis

0.313 0.936 0.956
0.419 0,874 0,911
0.448 0.919 0.754
0.220 0.905 0.724
0.300 0.897 0.928
1.000 0.962 0.974
0,396 0.831 0,978
1.000 0.988 0.956
0.402 0,876 0.656
0.226 0.833 0,575
0,625 0.984 0.943
0.378 0.944 0.961
0.407 0,911 0.938
0.488 0,939 0,958
0.272 0.921 0,945
0.543 0.919 0.943
0.484 0.971 0.901
0.686 0,900 0.930
0.814 0.953 0.969
0.213 0.897 0.703
0.350 0.882 0.902
0.413 0.946 0.963
0.269 0,924 0,947
0.237 0.903 0.718
0.344 0.879 0.663
0.372 0.893 0.692
0.479 0.729 0.798
0.288 0.951 0,966
0,858 0.994 0.996
0.124 0.696 0.382
0.675 0.737 0.805
1.000 0.949 0.965
0.595 0.963 0.974

84,809,524 0.0994 "1.3127 0.0017 0,474
31,164,493 0.0597 "1.3954 0.0019 0,391
53,445,031 0.1167 -1.2668 0.0017 0.521
17,349,165 0.0~I "1.4377 0.0025 0.397
67,260,359 0.1112 "1.2523 0.0015 0.494

0.703
0.669

0.595
0.510
0.927

0.875

0.634

0.941
0.883

0.904
0.965
0.942
0.989

o. 948
0,917
o, 943
o. 926
0,924

o. 907
o, 957
o. 904
0,871

o. 310
0.887

0.745
0.955
0.994
0.713
0.752
0,953
0,965

0.90~ 0.722 0.934 0.702 0.907

17. ~roup $igaa-squared
19. ~roul> ¼

19. lOOO:~roup ~lll-squared
20. ~roup K

21. ~rou~ ~san beta

431.4541 538.9651 370.0193 497.0824 413.7850
9,529.34 3128.03 9865.64 2228.37 8595.54
3.37880 1.14223 4.26426 0.81218 3.51196
127,694 471,855 86,772 612,033 117,822
0.1041 0.0752 0.1210 0.0589 0.1158



Exhibit Z
Sheet 19

Incurred Losses Excludin9 ~

T~e o~ FLt : LLnw

AdJus~t for BI~ : ~

Ind~ity

(1)

State

Al~mm
Alaska
Arizona--Private ~arrier
Arizona--State Fund
Arkansas
Connecticut
District of Colu~ia
Florida
Ha~ii
Idaho
Illinois
Indlana

Lou~s1~

~y1~d
~chi~

~ ~xlco
~rth

South ~oli~
~uth
Tanne~sae
Te~s

Verst
Virginia
Wtsconsi~

8. Country-wide

(2) (3) (4) (5) (6) (7)
State

84-89 State State      Estimate C~rrent Cred
Premiums Estimate Estimate    of sigma Cred Countr~ida
(O00’s) of beta of lntercp.

1,873,148 0.0419 0.3645 0,0052 0.424 0.953
889,515 "0.0131 0.3272 0.0024 0.827 0.922

1,450,129 "0.0009 0.2288 0.0020 0.677 0.945
1,236,379 0.0112 0.5298 0.O071 0.282 0.939
1,114,326 0.0199 0.~448 0.0059 0.370 0.954
3,250,B64 0.0297 0.5330 0.O077 0.419 0.968

626,897 -0.0213 0.3589 0.O075 0.290 0.899
10,288,516 0.0664 0.3949 0,O049 0.486 0.977

900,833 0.0075 0.4054 0.O050 0.493 0.923
637,~41 0.0123 0.3855 0.0106 0.220 0.900

7,761,759 0.0120 0.4061 0.0018 1.000 0.975
2,142,437 0.0153 0.2452 0.0018 0.804 0.957
1,305,342 0.0195 0.3953 0.0028 0.920 0.941
1,967,125 0.0211 0.7589 0.00~9 0.519 0,964
1,482,482 -0.0023 0.490e 0.0~67 0.447 0.948
1,431,587 "0.0328 0.7366 0.0075 0,595 0.944
4,301,479 0.O048 0.8017 0.0032 1.000 0,970
1,145,165 0.0179 0,3414 0.0031 0,659 0.935
2,602,708 0.0285 0.3551 0.0017 1.O00 0.961
1,115,474 0.0044 0.4302 0.0110 0.256 0.934

798,971 0.0571 0.7012 0.0150 0.255 0.916
2,233,048 0.0192 0.3630 0.0061 0.359 0.958
1,545,649 "0.0266 0.4877 0.0158 0.187 0.947
1,191,856 0.0089 0.7740 0.0~60 0.778 0.937

927,250 0.0929 0.9054 0.01O0 0.486 0.925
1,051,236 0.0284 0.5933 0.0075 0,478 0.932

343,347 0.(X)85 0.4019 0.0016 1.000 0.840
2,501,405 0.0228 0.3781 0.O071 0,322 0.960

20,151,313 0.0563 0.3638 0.0042 0.522 0.980
292,232 0.O060 0.2743 0.0157 0.105 0.819
357,259 0.0124 0.4025 0.0063 0.386 0.845

2,386,958 0.0129 0.4033 0.0031 0,799 0.959
3,295.468 0.O023 0.6402 0.0037 0.554 0.966

84,609,524 0.0316 0.4202 0.0024 0.542 0.935

47. 9789
2,019.99
O. 80773
0.01415
3.87561

59,4O0
1.0175



NCCI -- T~END ~N~LYSI$

Incurred Losses Excluder9 I~FI; Indemnity

Type o? Fit : Adjusted Linear
Credibility Formula : Version 2
AdJusbN~t ?or Bias : No

(I)

State

Alab~m
Alaska
Ar izoP~--Pr Ivmte Carrier
A~izo~--Stats Fund

Connecticut
Oistrlct o~
rlori~
~il
I~o
Illinois
Indi~

Loulsi~
~ine
~yl~d
~ichi~
~isslssippi
~isso~i
~ ~shire
~ ~xico
~rth ~oli~
~egon--P,ivata
~egon--S~te Fund
Rhode Island
South ~oll~
~uth ~o~
Tennessee

~--Pr ivata ~rier
Vaunt
Virginia
Wisconsin

(2) (3) (4) (5)
State

84-88 State State Esti~ta
Pr~i~ Estin~ta [sti~ta o? sl~
(~’s) of beta of Lntercp. ?or beta

..........................

i,973. ItS
889,515

1,450,129
1. 235,379
1,114,325
3,250,8~

626.997
10,299,515

900,933
537,641

7,761.769
2,142,457
1,305 342
1,967 125
1.482 482
1.431 597
4,301 479
1,145 185
2. 602 705
1,115 474

799 971
2,233,048
1,545,649
1,191,856

927,250
1,061.236

~43.347
2.501.405

20. i51,313
292.232
357,255

2,386.958
3,295,469

8. Country-wide 94,609,524

(5) (7)

Current Cred
Crsd Country~Ide

Formula BaSil
.....................

0.0493 0.4202 0.0060 0.424 0.962
-0.0166 0.4202 0.0031 0.827 0.944
-0.0016 0.4202 0.0039 0.677 0.957
0.0142 0.4202 0.0090 0.282 0.953
0.0241 0.4202 0.0~9 0.370 0.951
0.0226 0.4202 0.0061 0.419 0.969

"0.0249 0.4202 0.0098 0.290 0.931
0.0705 0.4202 0.0052 0.486 0.975
0.0079 0.4202 0.0052 0.493 0.945
0.01~4 0.4202 0.0115 0.220 0.931
0.0i24 0.4202 0.0018 1.000 0.974
0.0262 0.4202 0.0032 0.804 0.964
0.0207 0.4202 0.0028 0.920 0.955
0.0117 0.4202 0.0049 0.519 0.962

"0.0020 0.4202 0.0~7 0.447 0.957
-0,0197 0.4202 0.0043 0.595 0.957
0.0032 0.4202 0.0023 1.000 0.971
0.0220 0.4202 0.0039 0.658 0.951
0.0338 0.4202 0.0020 t.O(~ 0.966
0.0043 0.4202 0.0105 0.236 0.991
0.0592 0.4202 0.0096 0.265 0.940
0.0223 0.4202 0,0071 0.359 0.964

"0.0230 0.4202 0.0136 0.187 0.956
0.0048 0.4202 0.0033 0.779 0.953
0.0485 0.4202 0,00~2 0.496 0.945
0.0201 0.4202 0,0053 0.478 0.949
0.0059 0.4202 0.0016 1.000 0.895
0.0253 0.4202 0.0079 0,322 0.966
0.0650 0.4202 0.0049 0.522 0.976
0.0091 0.4202 0.0240 0.105 0.892
0.0130 0.4202 0.0066 0.386 0.899
0.0134 0.4202 0.0032 0.799 0.965
0.0029 0.4202 0.0046 0.554 0.969

0.0518 0.4202 0.0024 0.542 0.951

9. Group
10. Group kl

II. iO001Group I-$~
12. lO00iGroup C

13. t-statistic ?~? Grou~ C
14. Group K
15. Group d

16. Group ~ beta

29.5599
2,183.96
0.87820
0.01983
6.090~1
52,521
1.0226
0.0328



Ind~it¥

(1)

State

(2) (3) (4) (5)

84-88 State State Estimate
Premium Estimate Estimate of sigma
(O00’s) of beta of /ntercp. for ~eta For~ule

Countr~ida

Alabama

Arizona--Private Carrier
Arizona--State Fund

Connect i cut
District of ColmCoia
Florida

Idaho
Illinois
Indi~

Loui$l~
~in~
~yl~d
~ichl~
~ississippi
~Isso~i
~ ~shire
~ ~ico
~rth ~oli~

~ egon--Privata ~rier
egon--S~te Fund
ode Isled

~ut~ ~oli~
~h ~o~
Tennessee

~--Prlva~e ~rier
Vaunt
Virginia
Wisconsin

8. Country-~vide

1,873,146 0.1141 -1.0227 0.0105 0.534 0.966
889,515 "0.0401 "1.I189 0.0074 0.910 0.932

1,450,128 "0.0039 "1.4839 0.0091 0.677 0.957
1,236,379 0.0330 "1.1119 0.0214 0.286 0.950
1,114,326 0.0561 "1.0595 0.0160 0.397 0.945
3,250,864 0.0547 "0.5325 0.0145 0.401 0,980

626,897 "0.0575 -i.0291 0.0193 0.297 0.906
I0,295,516 0.1695 -0.9579 0.0049 1.000 0.993

900,833 0.0183 "0.9037 0.0125 0.495 0.933
637,341 0.0297 "0.9563 0.0265 0.222 0.907

7,761,769 0.0293 "0.9021 0.0040 1.000 0.991
2,142,437 0.0636 "1.4099 0.00~1 0.598 0.970
1,305,342 0.0489 "0.9305 0.0051 t.O(X) 0.952
1,967,125 0.0272 "0.2775 0,0114 0.530 0.965
1,482,482 "0.0050 "0.7122 0.0136 0,446 0.950
1,431,587 "0.0445 "0.3080 0.0104 0.593 0.gr~
4,301,479 0,0076 "0.5081 0.00~3 1.000 0.985
1,145,185 0.0524 "1.0778 0.00~0 0.656 0.948
2,602,708 0.0805 "1.0418 0.0060 1.000 0,975
1,115,474 0.0096 "0.8456 0.0264 0.235 0.~45

798,971 0.1386 "0.3759 0.0242 0.286 0.925
2,233,048 0.0520 "1.0168 0,01~ 0,370 0,971
1,545,649 "0.0514 "0.7239 0.0320 0. i91 0.959
1,191,856 0.0117 "0.2565 0.0078 0.777 0.948

927,250 0.1189 -0.2309 0.0152 0.370 0.934
1,051,236 0.0472 "0.5247 0.0125 0.494 0.942

343,347 0.0212 "0.9119 0.0040 i.O00 0,841
2,501,405 0.0595 "0.9772 0.0179 0.341 0.974

20,151,313 0.1553 "1.0353 0.(X)49 1.000 0.996
292,232 0.0187 "1.3034 0.05~ 0,105 0.$19
357,258 0.0315 "0.9117 0.0155 0.381 0.946

2,386,958 0.0325 "0.9092 0.00~1 0.753 0.973
3,295,468 0.0059 "1.0785 0.0110 0.553 0,980

64,605,524 0.0750 "0.872~ 0.0042 0.572 0.946

9. Stoup V-squared
I0. ~’oup W

11. lO00:~’oup ~mm-squared
12. 1000zgroup C

13. t-statlstic for ~roup C
14. ~roup K
15. aroup d

16. ~roup ~ beta

328.5606
12,499.50

5.07616
0.00199
0.12642
64,726
1,0004
0.0753
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(2) (3) (4) (5)
Stats

84 -88 State Stats Est imete
Pr~ml~ Est taste Estimats o� sigma
(ON~Ys) o? be~ o~ intercp. ?or be~

(8)

Current
Cred

Formula

(7)

Cred
Country~Ide

Alabemm
Alaska
Arizona--Privata Carrier
Arizona--Stata Fund
Arkmnus
Connscticut
District o? Columbia
Flortd~
~11

Illinois
Indiana

Louisiana

Msryl~d
Michigan
Mississippi
Rtssou~l
Ne~Ham~ehlrs
Nm~Mmxlco
~rth ~o11~
~egon--Prtwte ~rter
~egon--S~te Fund
Rhode I~land
~uth ~olt~
~uth

Te~s
~--P~ivate
Ve~nt
Virginia
Wisconsin

1,873,146
889,515

1.450,128
1,236,379
1,114 326
3,250 884

626 897
10,288 518

go0 833
637 341

7,761.769
2,142 437
1,305 342
1,967 125
1,482,482
1,431,587
4,301,479
1,145,165
2.602,708
1,115,474

798,971
2,233,048
1,545,649
1,191,856

927,250
1,061,236

343,347
2,501,405

20,151,313
292,232
357.258

2,386,958
3,295,468

8. Country-~tde 84,609,524

0.0467 0.3794 0.0047 0.494 0.958
-0. 0003 O. 3489 O. 0032 O. 850 O. 938
0.0028 0.2395 0.0018 0.794 0.952
O.OtOe 0.32g1 0.0039 0.290 0.948
0.0197 0.3491 0.0051 0.417 0.945
0.0489 0.5814 0.0<)67 0.524 0.g68

-0.0149 0.3604 O.OOM 0.359 0.923
0.0764 0.4162 O.O0~g 0.364 0.973

"0.0018 0.,,~2~ 0.(X)43 0.520 0.938
0.0137 0.3900 0.0107 0.222 0.924
0.0164 0.4182 0.0023 1.0~0 0.972
0.0185 0.2523 0.0017 0.894 0.960
0.0273 0.4152 0.0032 0.794 0.950
0.0310 0.7800 0.0107 0.441 0.959
0.0115 0.5164 0.0038 0.877 0.953

"0.0245 0.7739 0.0060 0.787 0.952
0.0034 0.6059 0.0031 1.000 0.968
0.0197 0.3480 0.002g 0.730 0.946
0.0339 0.3671 0.0019 1.000 0.953
0.0119 0.4438 0.0103 0.261 0.945
0.1058 0.7327 0.0170 0.260 0.934
0.0255 0.3953 0.0033 0.370 0.961

"0.0134 0.5011 0.0172 0.177 0.954
-0.0170 0.6386 0.0046 0.832 0.947
0.1181 0.8584 O.OOeO 0.650 0.939
0.0369 0.6203 0.00~0 0.472 0,944
0.0190 0.4222 0.0018 1.000 0.083
0.0252 0.3905 0.0072 0.330 0.952
0.0610 0.3757 0.0049 0.466 0.975
0.0042 0.2740 0.0146 0.114 0.868
O. 0203 O. 42S0 O. 0~8 O. 376 O. 886
0.0122 0.4112 0.0041 0.604 0.962
O. 00~1 O. 352~ O. 0031 O. 688 O. 966

0.0373 0.4332 0.0030 0.568 0.946

9. ~rou~ V-squared
10. ~-o~9 w

11. lO001grou~ Gamin-squared
12. 1000:0~ C

13. t-statistic For Stoup C
14. Croup K
15. ~roup d

16. ~’ou~ MNn beta

35. 3989
2,36g.87
O. 94940
O. 02304
4. 67193

37,285
I. 0243
0.0562



Inc~rsd Losses Indemnity

Type of Fit : XdJustsd Linear
Credibility Fo~ule : Vanslon 2
AdJustJNnt for 8ies : ~
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(1)

Sta~e

Alaska
Arizona--Private ~rier
Arizona--Stats Fund
Arkansas
Connsctlcut
Oistrict of Columbia
Florida
H~ii
Idaho
Illinois
Indla~

Louisim~
~Ine
~yl~d

Mississippi
~Issouri
~ ~shire
~ ~xico

~
rth ~oli~

egon--Prlvata
agon--State Fund

Rhode Isled

~uth ~ota
Tennessee
Te~s

Wisconsin

(2) (3) (4) (5)
S~ate

84-98 Stats Stats Estimate
Premium Esti~ts Estimate of sigma
((X~’s) of beta of lntsrcp. ?or beta

..........................

1,873,146
889,515

1,450,128
1,236,379
1,114,328
3,250,864

628,897
10,298,518

900,833
537,341

7,761,789
2,142,437
1,305,342
i,967,125
1,482,482
1,431,587
4,301 479
1,145 165
2,602 7O8
l,li5 474

798 971
2,233 048
1,545 649
1,191 856

927 250
1,081,236

343,347
2,501,405

20,151,313
292,232
357,258

2,386,958
3,295,469

8. Country-~ide     84,509,524

(5) (7)

~Jrrs~ Crsd
~rsd ~ou~tr~ids

Formula Basis
.....................

0.0533 0.4332 0.00~3 0.494 0.963
-O.O(X~ 0.4332 0.0040 0.650 0.956
0.0051 0.4332 0.0033 0.794 0.961
0.0142 0.4332 0.0090 0.290 0.950
0.0244 0.4332 0.00~3 0.417 0.959
0.0364 0.4332 0.0050 0.524 0.g66

-0.0170 0.4332 0.0073 0.359 0.951
0.0795 0.4332 0.0072 0.364 0.96~

-0.0021 0.4332 0.0050 0.520 0.956
0.0152 0.4332 0.0118 0.222 0.951
0.0170 0.4332 0.0023 ~.000 0.959
0.0317 0.4332 0.0029 0.8g4 0.964
0.0264 0.4332 0.0033 0.794 0.960
0.0172 0.4332 0.0050 0.441 0.965
0.00g7 0.4332 0.0030 0.877 0.951

-0.0139 0.4332 0.0033 0.787 0.961
0.0024 0.4332 0.0022 l.O~O 0.966
0.0245 0.4332 0.0035 0.730 0.959
0.~400 0.4332 0.0023 1.000 0.955
0.0116 0.4332 0.0101 0.261 0.959
0.0649 0.4332 0.0101 0.260 0.955
0.029O 0.4332 0.0071 0.370 0.964

"0.0142 0.4332 0.0148 0.177 0.962
-0.0115 0.4332 0.0032 0.832 0.959
0.0596 0.4332 0,0040 0.550 0.957
0.0258 0,4332 0.0056 0.472 0.958
0.0195 0.4332 0.001g 1.000 0.935
0.0279 0,4332 0.0079 0.330 0.964
0.0707 0.4332 0.0~ 0,466 0.969
0.0086 0.4332 0.0231 0.114 0.930
0.0207 0.4332 0.0070 0.376 0.937
0.0129 0.4332 0.0043 0.504 0,964
0.0100 0.4332 0.0038 0.688 0.966

0.0573 0.4332 0.0030 0.569 0.959

12.0835
2,390.44

0. 95975
0. 03056
7.32762

12,59O
1.0318
O. 0383



(I)

State

Alabamm
Alaska
Arizona--Private Carrier
Arizona--Stats Fund

Connecticut
District of Columbia
Florida
Hall
Idaho
Illinois
Indiana

Louisiana
~ina
~yl~nd
Michigan
Mississippi
Missouri
N~ ~shlrs

~egon--Prlvate ~rier
~egon--S~a~e Fund
Rhode Isled
~uth ~oli~
South ~ota
Tennessee
Te~s
~--Prl~ate
Vt~nt

Wisconsin

8. Country-wida

(2) (3)

64-66 St~ts
Premium Estimmte
(O00’s) of beta

1,973.146 0.1226
889,515 -0.0010

1,450,129 0.0118
1,236,379 0.0319
1,114,326 0.0554
3,250,864 0.0851

626,897 "0.03~
10,286,518 0.1945

900,833 -0.0047
637,341 0.0329

7,761,769 0.0308
2,142,437 0.0746
1,305,342 0.0552
1,967,125 0.0387
1,482,462 0.0225
1,431,587 -0.0322
4.301,479 0.0~56
1,145,185 0.0566
2,602,706 0.0931
1,115,474 0.0257

798,971 0.1503
2,233,046 0.0558
1,545,~49 -0.0305
1,191,856 -0.0256

927,250 0.1412
1,061,236 0.0587

343,347 0.0451
2,501,405 0.0525

20,151,313 0.1639
292,232 0.0132
357,258 0.0488

2,386,958 0.0304
3,295,468 0.0233

84,609,524 O. 0858

(4) (5) (6) (7)
S~ats

S’~I~I Estimate ~rsnt ~rsd
Estilts of si~mm Crsd Cou~tr~ida

of i~ter¢p. ?or be~ Fo~lm ~sis
.......................................

-0,9~45 O.(X~I 0.702 0.970
-1,0531 0.0094 0.650 0.940
-1.4295 0.0077 0.796 0.982
"1.1136 0.0209 0.294 0.956
"1.0560 0.0142 0.437 0.951
"0.5500 0.0117 0.480 0.982
-0.9569 0.0164 0.362 0,917
"0.9108 0.0059 0.969 0,993
"0.9607 0.0119 0,520 0.941
"0.9448 0.0263 0.223 0.919
"0.6735 0.0043 t.O00 o.ggt
-1.3928 0.00~8 0.724 0.973
"0.8835 0.0071 0.918 0,958
"0.2506 0.0131 0.456 0.971
-0.6615 0.0069 0,963 0.963
"0.2575 0.0078 0.786 0,961
"0.4996 0.0051 1.000 0.986
"1.0591 0.0080 0.733 0.952
"1.0109 0.0053 1.000 0.978
"0.6146 0.0237 0.262 0.951
"0.3353 0.0244 0.294 0.934
"0.9590 0.0158 0.392 0.974
"0.6955 0.0343 0.177 0.964
"0.4493 0.0071 0.951 0.954
"0.1727 0.0125 0.450 0.942
"0.4815 0.0124 0.499 0.949
"0.8644 0.0042 1.000 0.860
-0.9452 0.0173 0.355 0,977
-1.0113 0.0050 1.000 0.996
-1.3033 0.0521 0.112 0,839
"0.9569 0.0163 0.365 0.964
"0.8899 0.010S 0.585 0.976
"1.0432 0.0090 0.882 0.982

"0.9440 0.0048 0.603 0.952

291. 1949
i2,8?6.73

5. 24334
O. 00783
0.47601
55,534
1.04) 15
O, 0688



NCCI o- T~E?~ ~/~LYSIS

Paid Losses Indemnity

Type o~ Fit : Linear
Credibility Formula : V~si~ 2
ad~us~t ~ Bias : ~

Exhibit I
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(I)

State

Alabama
Alaska
Arizorm--Private Carrier
Arizona--Stats Fund
Arkansas
Connecticut
District o~ ~l~Is
Flori~

Illinois
Indl~

Louisi~

.~ ~xlco

~ rth ~oli~
e~n--P~iyate
egon--S~ata F~d

~hode Isled
~uth ~o11~

Tennessee

~--Prlvatl ~ier
Ve~nt
Virginia
Wisconsin

B. Country-~ide

(2) (3) (4) (5) (6) (7)
$tata

84-98 State State Estimate Current Cred
P~emium Estimate Estimate oT sigma Cred Countrywide
(~’s) of be~ o� intercp. ~ be~ Fo~Ia ~sls

1,873,146 0.0208 0.3319 0.0025 0.792 0.961
889,515 -0.0119 0.3587 0.0038 0.578 0.929

1,450,129 0.0028 0.249~ 0.0029 0.522 0.953
1,236,379 0.0098 0.3062 0.0064 0,288 0.948
1.114,326 0.0146 0.3338 0.005B 0.346 0.941
3,250,894 0.0304 0.5584 0.0047 0,724 0.974

626,997 -0.0160 0.3772 0.0070 0,327 0.905
i0,288,516 0.0522 0.3B2~ 0.0025 0.919 0.986

900,833 0.0054 0.4153 0.0~60 0.417 0.g30
637,341 0.0123 0.3736 0.0072 0.315 0.907

7,761,769 0.0140 0.4062 O.OOtB 1.0~0 0.985
2,142,437 0.0144 0.2406 0.0014 i.O00 0.965
1,305,342 0.0186 0.4020 O.(X)50 0,483 0.949
1,967,125 0.0183 0.7279 0.0069 0.638 0.963
1,482,482 0.0056 0.5200 0.0049 0.649 0.954
1,431,587 -0.0495 0.7321 0.0035 1.000 0.952
4,301,479 0.0015 0.60@2 0.(X)63 0.594 0.979
1,145,165 0.0104 0.3229 0.0021 0.948 0.943
2,602,70@ 0.0260 0.3535 0.0032 0.673 0.970
1,115,474 -0.0026 0.410@ 0.0082 0.302 0.941

798,971 0.0596 0.5464 0.0143 0.274 0.923
2,233,048 0.0112 0.3420 0.0052 0.402 0.966
1,545,649 -0.0314 0.5037 0.0179 0.170 0.955
1,191,956 -0.0312 0.6165 0.0057 0,553 0.945

927,250 0.1100 0.8537 0.0117 0.442 0.932
1,0@1,236 0.0167 0.5699 0.0053 0.647 0.939

343.347 0.0102 0.3853 0.0021 1.000 0.844
2,501,405 0.0147 0.3513 O.OOBB 0.374 0.969

20,151,313 0.0583 0.3785 0.0033 0.606 0.989
292.232 0.00~7 0.2833 0.0150 0.114 0.923
357,258 0.0112 0.3860 0.00~1 0.765 0.849

2,386,958 0.0~65 0.3941 0.0049 0.491 0.968
3,295,468 "0.000~ 0.3415 0.0040 0.518 0.974

84,609,524 0.0275 0.4186 0.0017 0.574 0.943

51.3367
2,100.23
0.947B1
O.O~B
1.57133
60,554
1. 0079
O. 0267



(I)

$tata

Alaba~
Alaska
Ar izon~--Privmta ~a~rier
A~izon~--Stats Fund
Arkmn~as
Connecticut
Oistrict oT Col~i~
Flori~

Illinois
Indi~

Louisi~
~in~
~yl~d

~iss~i
~ ~shir~
~ ~xico
~th ~oli~

~egon--Stata
~hode Isl~d

~uth
Tennessoo
Te~8

Virginia
~isconsin

8. Country-~ids

(2) (3) (4) (5) (6) (7)
Stats

84-88 State State E$timte C~r~nt Cred
Premium Estimmta Estimmta oY st9N C~sd Co~tr~i~
(~’s) oY be~ oY intorcp. ?~ be~ Fo~lm ~lil

1,873,146 0.0263 0.4196 0.0032 0.792 0.965
889,515 -0.0139 0.4186 0.0044 0.578 0.940

1,450,128 0.0047 0.4186 0.0049 0.522 0.955
1,236,379 0.0134 0.4186 0.00~$ 0.288 0.953
1,114,326 0.0184 0.4186 0.0073 0.348 0.950
3,250,884 0.0228 0.4186 0.0035 0.724 0.975

626,897 -0.0177 0.4186 0.0077 0.327 0.921
I0,288,516 0.0571 0.4186 0.0028 0.919 0.985

90~,833 0.0054 0.4186 0.0061 0.417 0.941
637,3&1 0.0138 0.4186 0.0081 0.315 0.922

7,761,769 0.0144 0.4188 0.0017 1.000 0.983
2,142,437 0.0251 0.4186 0.0024 1.000 0.968
1,305,342 0.0194 0.4186 0.0052 0.483 0.955
1,967,125 0.0105 0.4186 0.0040 0.636 0.966
1,462,482 0.0045 0.4198 0.0039 0.649 0.959
1,431,587 "0.0283 0.4186 0.0020 1.000 0.958
4,301,479 0.0011 0.4106 0.0043 0.584 0.979
1,145,165 0.0135 0.418~ 0.0027 0.948 0.951
2,602,700 0.0308 0.4186 0.0038 0.673 0.972
1,115,474 *0.0028 0.4186 0.0084 0.302 0.950

798,971 0.0386 0.4186 0.0092 0.274 0.935
2,233,048 0.0138 0.4186 0.0053 0.402 0.969
1,545,649 "0.0261 0.4186 0.0149 0.170 0.960
1,191,856 -0.0212 0.4186 0.0048 0.555 0.952

927,250 0.0539 0.4186 0.0~57 0.442 0.942
1,051,236 0.0123 0.4186 0.0039 0.847 0.945

343,347 0.0111 0.4186 0.0023 1.000 0.871
2,501,405 0.0170 0.418~ 0.0068 0.374 0.971

20,151,313 0.0644 0.4186 0.0037 0.686 0.987
292,232 0.0099 0.4186 0.0222 0.114 0.853
357,258 0.0121 0.41e6 0.0033 0.765 0.073

2,386,958 0.0~9 0.4186 0.0052 0.491 0.970
3,295,468 "0.0006 0.41~ O.(X)4g 0.518 0.975

84,608,524 0.0275 0.4186 0.0017 0.574 0.950

38.7621
2,038.40
0.82392
0.OO9O3
2.94257
47,046
1.0110
0.0289
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(~)

stata

Alabmu~
Alaska
Ar izo~a--Pr Ivmta ~arrisr
Arizona--State Fund

Connecticut

Florida
Ha~mli
Idaho
Illinois
Indiana

Louisiana

~aryland
Michiga~

~ ~exico

~ rth ~oli~
#~--Pr igata ~rler

~eg~--5~ta Fund
Rhode Iml~d
~uth ~oll~
~h ~ota

~--Private ~rior
Ve~nt
VIrginim
Wisconsin

8. ~ountry-wlds

(2) (3) (4) (5)
Stata

84-86 Stats Stats £stlNte
Premi~ Estimate Estimate of slgml
{00¢’s) o~ beta o~ intercp. ?o~ bsta

(5)

Fo~la

(7)

~untryaide
Basis

1,873,146 0.0630 "i.1071 0.0050 0.792 0.966
889,515 -0.0334 "I.0267 0.0103 0.568 0.934

1,450,128 0.0111 -1.3872 0.0110 0.522 0.957
1,238,379 0.0315 "1.1859 0.0212 0.292 0.951
1,114,326 0.0429 "1.1000 0.0176 0.356 0.~6
3,250,864 0.0550 "0.5960 O.O~S 0.672 0.979

526,897 "0.0415 "0.9778 0.0179 0.331 0.910
10,298,516 0.1385 "0.9799 0.0064 0.823 0.991

900,833 0.0127 "0.8796 0.0147 0,418 0.935
637,341 0.0317 "0.9862 0.0187 0.319 0.911

7,761,769 0.0343 "0.g022 0.0036 i.O00 o.gog
2,142,437 0.~ "1.4294 0.0070 0.800 0.970
1,305,342 0.0453 "0.9139 0.0117 0.50~ 0.953
1,967,125 0.0247 "0.3185 0.0095 0.648 0.968
1.482,482 O.OL09 "0.6543 0.00~ 0.647 0.958
1,431,587 °0.0686 "0.3157 0.0065 0.972 0.957
4,301,479 0.0024 "0.4978 0.0102 0.584 0.983
1,145,165 0.0321 "I.1314 0.0062 0.958 0.947
2,602,70~ 0.0741 "I.0456 0.00e8 0.534 0.975
1,115,474 -0.0067 "0.8910 0.0205 0,301 0.945

798,971 0.0923 "0.4464 0.0229 0.277 0,927
2,233,048 0.0324 "I.0747 0.0152 0,405 0.971
1,545,649 "0.0588 "0.5932 0.0358 0.173 0.~
1,191,856 -0.0~12 "0.4867 0.0108 0.528 0,949

927,250 0.1333 "0.1763 0.0171 0.330 0,937
1,051,236 0.02gi "0.5635 0.0094 0.652 0.944

343,347 0.0287 "0.9547 0.0057 1.000 0,849
2,501,405 0.0396 "1.0204 0,0157 0.386 0.974

20,151,313 0.1558 "0.9948 0.0056 0.924 0.994
292,232 0.0213 "1.2701 0.0517 0;113 0.827
357,258 0.0294 "0.9530 0.0052 0.737 0.854

2,386,958 0.0170 -0.9520 0.0124 0.487 0.973
3,295,468 "0.0013 -1.0747 0.0116 0.518 0.979

84,50~, 524 O. 0657 "0.87~ 1 O. 0034 O. 558 O. 947

291.1788
11,924.1S

4.83916
0.01405
0.83850
60,171
1.0029
0.0598



NC~I -- ~E~ ~4q~.YSIS

Incurred Losses £xcludlng IB~I~ Medical

T~ps of Fit : Linear
Credibility For~la : Version 2
AdJustaant for Bias : No
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C1)

Stato

(2) (3) (4) (S)
Stats

84-88 State Stats Estimate
Premium Estimate Esti~te of sigma
(O00’s) of beta of intercp, for beta

Aledee~                    1,873,146 0.0474 0.4112 0.0091
Alaska 889,515 0.0127 0.2012 0.0026
Arizona--Private Carrier 1,450,128 "0.000~ 0.2927 0.0092
Arizona--State Fund 1,236,379 "0.00~1 0.380~ 0.0109
Arkansas I,I14,328 0.0243 0.3094 0.0079
Connecticut 3,250,854 0.0184 0.2166 0.0016
District of Col~bLa 626,897 0.00~4 0.2303 0.0054
Florida 10,~88,518 0.0305 0.2533 0.0025
Ha~ii 900,833 0.0075 0.2536
Idaho 637,~41 0.0276 0.2595 0.00~6
Illinois 7,761,769 0.0124 0.1824 0.0020
Indian~ 2,142,437 0.0311 0.2724 0.(X)55
Kansas 1,305,342 0.0274 0.2903 0.00~7
Louisiana 1,967,125 0.0473 0.4990 0.0~55
~ina 1,482,482 0.0107 0.2058 0.0039
~ryl~nd 1,451,587 "0.0089 0.4227 0.0071
Michigan 4,301,479 0.0132 0.2482 0.0024
Mississippi 1,145,165 0.0285 0.3591 0.0059
Missouri 2,602,709 0.0329 0.2670 0.0026
New Ha~shirs 1,115,474 0.0051 0.2271 0.0099
N~ Mexico 798,971 0.0720 0.4601 0.0092
North Carolina 2,233,048 0.0179 0.3095 0.0094
Gregon--Prtvate Carrier 1,545,549 0.0147 0.38~ 0.0074
0~egon--S~ata Fund 1,191,856 0.0738 0.7859 0.0131
Rhode Island 927,250 0.0220 0.1992 0.0027
South C~olina 1,051,236 0.0156 0.~450 0.00~3
South Dakota 343,~47 0.0175 0.2721 0.0054
Tennessee 2,501,405 0.0239 0.2745 0.0061
Texas 20,151,313 0.0515 0.2650 0.0043
Utah--Private Canritr 292,232 0.0266 0.2990 0.0154
Vermont 357,258 0.0182 0.2154 0.0043
Virginie 2,386,958 0.0223 0.3327 0.0024
Wisconsin 3,295,468 0.0182 0.2341 0.0020

Aggregate Fits :
12. Country-~ide

13. All Fee States
14. All Non-Fee States

15. Fee Group States
16.Non-Fee Group States

(5) (7) (8) (9)
Crsd

Current Crsd Crod ~k)n-Fes
Crod Countrywide Fee Stato State

Foraula 8asls Basis Basis

0.274 0.918 0.926
0.470 0.871 o.Bgg
0.~40 0.905 0.840
0.20’3 0.e9~ 0.B16
0.237 0.889 0.909
0.839 0.938 0.937
0.413 0.837 0.879
0.611 0.957 0.984
0.521 0.872 0.761
0.183 0.839 0.691
0.541 0.954 0.975
0.296 0.924 0.929
0.309 0.899 0.915
0.549 0.920 0.927
0.319 0.907 0.919
0.361 0.905 0.918
0.624 0.944 0.947
0.369 0.891 0.910
0.518 0.931 0.933
0.139 0.889 0.800
0.302 0.862 0.894
0.~41 0.926 0.930
0.318 o.gog 0.921
0.363 0.893 0.B11
0.446 0.879 0.787
0.251 0.885 0.791
0.483 0.754 0,827
0,272 0.930 0.932
0.375 0.961 o.g4g
0.117 0.727 0.502
0.301 0.761 0.832
0.838 0.928 0.931
0.715 0.938 0.937

54,609,524 0.0290 0.27~4 0.002~ 0.404
31,154,493 0.0201 0.2620 0.0023 0.362
53,445,031 0.0546 0.28~ 0.0029 0.429
17.349,18S 0.0109 0.2369 0.0090 0.381
67,250,359 0.0543 0.2897 0.0026 0.411

Grad
Cred Non-Fee

Fee Group Group
Basis Basis

0.907
0.858

0.541
0.497

0.876
0.927
0.823
0.947

0.412
0.326
0.931

0.913
0.887
0.9¢9
0.895
0.893

0.821
0.878
0.920
0.876

0.881
0.862

0.455
0.738
0.919
0.952
0.709
0.744
0.917
0.928

0.892 0.807 0.912 0.569 O.BTB

33.1595 78.7393 17.9209
861.88 681.43 799.23

0.0~033 0.(X)028 0.00033
0.Ollgl "0.00324 0.01695
4.41088 "0.57301 7.68136
99,561 293,284 54,050
1.0366 0.9876 1.0511
0.0292 0.0199 0.0347

54.0317 31.6689
148.44 764.13

0.00005 0.00030
"0.00480 0.0t359
"0.67844 4.82741

1,381,305 106,370
0.8964 1.0456
0.0109 0.0340



NC~! -- TR£1~ M4ALYSZS

encurred Losses Excluding $Bl~

Type of Fit : Adjusted Lln~
~ed~b~l~ty Fo~ : V~rs~on 2
Adjus~t ?or Bin= : ~

Medical

Exhibit I
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(I) (2) (3) (4) (5)
State

84-88 Stata State Estimate
Premium Estl~ta Estlmata o?

Alabama 1,873,146 0.0321 0,2784 0.0061
Alaska 889,515 O. 0176 O. 2784 O. 0055
Arizona--Private Carrier 1,450,128 "O.O(X)5 0.2784
Ar izona--Stata Fund 1,2380379 "0.0065 0.2784 0.0082
Arkansas 1,114,526 0.0219 0.2784 0.0071
Connect icut 3,250,884 O. 0236 O. 2784 O. 0020
01strlct o? Columbia 626,897 0.0113 0.2784 0.0041
Florida t0,298,518 0.0335 0.2784 0.0028
Ha~i I 900,833 O. 0082 O. 2784 O. 0032
Zdaho 837,341 0.0296 0.2764 0.0092
Illinois 7,781,789 0.0190 0.2754
Indiat~ 2,142,437 0.0318 0.2784 O. 0057
Kansas 1,305,342 O. 0263 O. 2784 O. 0054
Louisiema 1,967,125 0.0264 0.2784 0,0031
Maine 1,482,482 O. 0145 O. 2784 0.0053
Maryland 1,451,587 "0.0059 0.2784 0.0047
Nichigan 4,301,479 O. 0149 O. 2784 0.0027
N1ssts$ippi I, 145,165 O. 0221 O. 2784 O. 0046
Missouri 2,602,705 0.0343 0.2784 0.0027
N~ Hampshire 1,115,474 O. 0052 0.2784 0.0122
N~ Maxico 798,971 0.0436 0.2784 O. 0056

~rth Carolina 2,233,049 0.0162 0.2784 O. 0049
sgon--Prlvats Ca~ri~ 1,545,649 0.0105 0.2784 0.0053
egon--State Fund 1,191,856 O. 0261 O, 2784 O. 0048

Rhode Is1~nd 927,250 O. 030~ O. 2784 O. 003l
South Carolina 1,051,236 0.0127 0.2784 0.0067
South Oekota 343,347 0.0179 0.2784 O. 003S
Tennessee 2,501,405 O. 0242 O. 27~4 O. 0062
Texas 20,151,315 0.0541 0.2764 O. 0045
Utah--Prtvata Carr let 292,252 0.0249 0.2764 0.0144
Vermont 357,258 O. 0250 O. 2764 O. 0056
Virginia 2,386,958 0.0188 0.2764 0.0020
~Isconsin 5,295,468 0.0217 0.2784 0.0024

Aggregate Fits :
12. Country-wide

13. All Fee States
14. All Non-Fee States

15. Fee group States
16.Non-Fee group States

(8) (7) (8) (8) (10) (it)
C~ld Cred

Current Crsd Crsd Non-Fsa Cred Non-Fee
Crsd Country~tde Fee State Stats Fee gro~p ~roup

Formula Basis ~sis ~sis Basis 8asia
.................................................................

0.274 0.924 0.952
0.470 0.9(X) 0.950
0.~40 0,918 0,786
0.205 0.815 0,759
0.237 0.90~ 0,951
O. 839 O. 9~4 O. 952
0.413 0.881 0.949
0.811 0.943 0.950
0.521 0,900 0.700
0.183 0.882 0.625
0.541 0.942 0.940
0.298 0.927 0.952
0.305 0.914 0.951
0.549 0,925 0.952
0.319 0.918 0.951
0.361 0.9t7 0.95i
0.624 0.937 0.907
0.369 0.910 0,951
0.618 0,931 0.952
O.iSg 0.909 0.741
0.302 0.894 0.950
0.~41 0.928 0.952
0.318 o.glg 0.951
0.363 0.911 0.753
0.446 0.901 0.705
0.251 0.907 0,732
0.493 0.832 0,946
0.272 0.930 0.952
0.375 0.945 0,953
0.117 0.815 0.437
0.301 0.836 0.946
0.838 0.929 0.952
0.715 0,934 0,952

84.609,524 0.0290 0.2794 0.0025 0.404
31,164,493 0.0201 0.2620 0.0025 0.382
53,445,031 0.0546 0.2885 0.0028 0.429
17,~49,165 0.0105 0.2369 0.0030 0.381
67,260,359 0.0545 0.2897 0.0026 0.411

0,641
0.607

0.536
0.455
0,869

0.SIS

0.574

0.934
0.g15

0.922
0.941
0.90t
0.948

0.936
0.926
0.834
0.929
0.928

0.923
0.938
0.922
0.911
0.936
0.930
0.924
0.917

0.864
O. 938
O. 949
O. 850
O. 867
O. 937
O. 941

0.910 0.753 0.951 0.642 0.922

17. group V-squlred
19.

19. grou~
group C

21. t-statistic ?oP ~ C
22. ~ K
23, ~o~ d

24. ~o~

53.1405 50.1354 54.9168 34.8878 58.9640
716.41 524.71 831.94 144.43 712.57

0,00028 0.00012 0.00035 0.00005 0.00028
0.01532 0.00199 0.01741 0.00285 0.01464
7.50552 0.64947 13.51447 0.77800 7.49116
192,002 413,874 157,380 661,890 211,293

1.0553 1.0184 1.0493 1.0579 1.0516
0.0295 0.0200 0.0356 0.0119 0.0349
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~4edlcal

(i)

stats

Alabama
Alsskm
Arizona--Private ~rlor
Arizona--Stats Fund

Connecticut
01strict of ~l~ta
Florl~

Illinois
Indt~

Louisi~
~ina
~l~d
~lcht~
~Isslmsippl
~lsso~l
~ ~shlre
~ ~xico
~t~ ~oli~
~e~n--Private ~rier
~eg~--Btate

~h ~oli~

Tmnnallle

~--Privatm ~rl~
Ve~t
Virginia
Wisc~sln

AggrsBata Fits :
12. Country-wide

13. All Fsa States
14. All Non-Foe States

15. Fee Group States
iB.Non-Fee Group Stat~

(2) (3) (4) (5) (6)
$tata

84-88 Stats State Estimate Current
Premium Estimate Estimate of sigma Crsd
(O00’s) o? beta o? lntercp. ?or beta Formula

Crod
Countr~ida

(9)

Cred
Fee Stats

1,873,146 0.1126 "0.9027 0.0169 0.317 0.995
889,515 0.0535 "1.60~2 0.0133 0.456 0.989

1,450,128 "0.O013 "1.2295 0.0177 0,339 0.993 0.990
1,236,379 "0.0209 "I.0285 0.0296 0.205 0.992 0.976
1,114,326 0.0758 "1.1842 0.0249 0.251 0.991
3,250,884 0.0857 "1.5371 0.00e5 0,760 0.997

626,897 0.0416 "1.4705 0.0147 0.399 0.985
10,288,516 0.1205 -1.3878 0.0~5 0.867 0.996 1.005

900,933 0.0291 "1.3733 0.0117 0.529 0.990 0.963
637,341 0.1012 -1.3624 0.0236 0.198 0.986 0.946

7,761,769 0.0573 "1.7062 0.0104 0.609 0.998 1.004
2,142,437 0.1116 "1.3140 0.0151 0.355 0,995
1,305,342 0.0930 "1.2469 0.0195 0.340 0.993
1,967,125 0.0947 -0.7045 0.0092 0.615 0.995
1,482,482 0.0505 "1.5864 0.0188 0,330 0.998
1,431,587 -0.0202 "0.8623 0.0165 0.362 0.993
4,301,479 0.0530 "1.3955 0.0095 0.645 0.997 I.O00
1,145,165 0.0786 "1.0312 0,0170 0.398 0,992
2,602,708 0.1250 "1.3364 0.0095 0.556 0,996
1,115,474 0.0210 "1.4839 0.0445 0.138 0.991 0,972

799,971 0.1562 -0.8019 0.0190 0,392 0.BBB
2,233,049 0.0572 "1.1867 0.0175 0.353 0.995
1,345,649 0.0369 "0.9529 0.0190 0.324 0.994
1,191,956 0.0994 "0.2514 0.0213 0.308 0.992 0.974

92?,250 0.1140 "1.6269 0.0161 0,356 0.990 0.965
1,051,236 0.0449 "1.0580 0.0243 0,254 0.991 0,970

343,347 0.0542 "1.306~ 0.0125 0.498 0.974
2,501,405 0.0844 "1.3014 0.0211 0.295 0.996

20,151,313 0.1964 "1.3665 0.0049 i.O00 0,999
292,232 0.0829 "1.2220 0.0492 0.120 0.970 0.880
357,258 0.0876 -1.5533 0.0200 0.280 0.975

2,586,958 0.0670 "1.1052 0.0069 0.852 0.996
3,295,468 0.0785 -1.4562 0.0099 0.712 0.997

O. 99184,605,524 0.1035 "1.2395 0.0055 0.437
31,164,493 0.075~ "1.3455 0.O074 0.381
53,446,051 0.1197 "1.2576 0.(X)51 0.470
17,349,165 0.0439 °1.4424 0.0124 0.397
67,250,S59 0.1182 "1.2532 0.0042 0.449

0.970

(9)

Non-Fee
Stats

0.996
0.994

O. 994
O. 997
O. 992

O. 996
O. 995
O. 996
O, 995
O. 995

0.995
O. 996

O. 993
O. 996
0.995

O. 987
0.996
O. 998

O. 987
O. 996
O. 997

o.ggs

(1o)

~oup
8asis

0.922
0.915

0.897
0.871
0.958

0.951

0.907

0.917

(11)
Cred

Non-Fee

Basis

0.995
0.990

0.992
0.997
0.986
0.999

0.996
o,gg3
0.995
0.994
0,994

0.992
0,997
0.992

(

0.993
o.ggo

o, 975
o. 996

o. 970
O. 976
o. 996
O. 997

0.992

33.1595
9,503.90
O. 00$76
O. 00275
O. 14267

8,818
1.0007
O. 1062

76.7393
47~.67
0.O0130

"0.01698
°0.31777

42,634
0.9906
0.0761

17.9206
10345.77
0.00447
O. O0e97
O, 64373

4,(X~
1. 0020
O. 1238

64.0317
2423.11
O. O00~9
O. 03073
O. 59902
72,069
1. 0348
O. 0496

31.6689
8782.43
O. O0355

O.00316
8,923

[ .0000
O. 1208



Exhibit
Sheet

(2) (3) (4) (5)
Stata

94-88 Stata Stata Estimate
Premium Estimate Estimate of sig~m
<O00’s) o? beta o? Intarcp. ?or beta

..........................

Alabam                    1,873,146 0.~570 0.4329     0.0103
Alaska 889,515 0.0218 0.2137     0.0038
Arizona--Privets Carrier 1,450,126 0.0052 0.3038
Arizona--State Fund 1,236,379 -0.0061 0.3605 0.0106
Arkansas 1,114,326 0.0259 O.3111
Connecticut 3,250,884 0.0260 0.2353 0.0018
District o? Col~ia 626,897 0.0243 0.2761 O.0043
Florl~ 10,299,516 0.0597 0.2725 O.00~g
Ha~ii 900,833 0.0¢64 0.2475 0.0031
Idaho 637,341 0.0291 0.2624 0.0057
Illinois 7,761,759 O.0139 0.1859 0.0023
Indiana 2,142,437 0.0341 O.2771 0.0060
~anm 1,305,342 0.0322 0.3001 0.0052
Louisiana 1,967,125 0.056i 0.5159 0.0079
~lna 1,402,482 0.0135 0.2151 0.0043
~ryland 1,431,587 "0,0026 0,4473
Michigan 4,301,479 0.0106 0.2466 0.0024
Mississippi 1,145,165 0.0326 0.3671 0.0~64
Missouri 2,602,708 0.0366 0.2743 0.0025
N~Hm~shira 1,115,474 0.0090 0.2360 0.0095
N~ ~exlco 798,971 0.0847 0.4860 0.0111

i rth Carolina 2,233,045 0.0244 0.3247 0.0059
sgon--Privmte Carrier 1,545,849 0.0271 0.40e6 0.0089
sgon--Stata Fund 1,191,956 0.0252 0.5886 0.0114

Rhode Island 927,250 0.0296 0.2177 0.0022
South Carolina 1.0~1,236 0.0213 0.3591 0.00~
South ~kota 343,347 0.0254 0.2666 0.0037
Tennessee 2,501,405 0.0272 0.2825
Texas 20,151,313 0.0554 0.2703 0.0052
Utah--Private Carrier 292,232 0.0330 0.3116 0.0163
Vermont 357,258 0.0238 0.2257 0.0042
Virginia 2,386,956 0,0258 0.3496
Wisconsin 3,295,468 0.0213 0.2402 0.0021

Aggregate Fits :
12. Country-~ide

13. All Fee States
14. All Non-Fee States

15. Fee ~r’oup States
16.Non-Fso ~roup States

(6) (7) (8) (9) (10) (11)
Crsd Cred

Cia’rant Crad Crsd Non-FIe Cred Non-Fee
C~ad Country.ida Fee Stats State Fee ~roup ~roup

Fo~aula Basis Basis Basis Basis Bas~s

0.254 0.906 0.902
0.355 0.958 0.976
0.307 0.996 0.811
0.205 0,988 0.760
0.235 0.863 0.887
0.785 0,922 0.912
O.391 0,840 0.860
0.422 0.936 0.954
0.481 0,869 0.733
0.192 0.842 0.664
0.496 0.934 0,945
0.281 0.911 0.905
0.291 0.891 0.893
0.398 0.90~ 0.903
0,305 0.897 0.896
0,412 0.895 0.895
0,814 0,927 o.gl7
0,345 0.884 0.888
0.603 0.916 0.905
0,144 0.883 0.771
0.264 0.861 0.873
0.335 0.912 0.9~6
0.277 0.899 0.697
0.313 0.886 0.782
0.613 0.871 0.739
0.253 0.080 0.763
0.467 O.771 0.813
0,262 0.915 0.90~
0.315 0.940 0.923
0,116 " 0,747 0.480
0,331 0.776 0.617
0.853 0.914 0.907
0.695 0.922 0,912

84,609,524 O. 0327 0.2555 O. 00~ 1 O. 362
31,164,493 0.0214 0.2630 O. 0023 0.346
53,445,031 0.0399 0.2993 0.0038 0.403
17,349,165 0.0113 0.2396 0.00~ 0.363
67,250,359 O. 03ee 0.29e0 0.00~4 0. 367

0.524
0.480

0.397
0,314
0.916

0.805

0. 439

0.874
0.829

0.845
0.892
0.796
0.910

0.879
0.855
0.876
O. 862
0.861

0.847
0.886
0.846
0.820
0.881
0.865
0.850
0.832

0.717
0.884
0.914
0.691
0.723
0.883
0.892

O. 885 O. 779 O. 890 O. 554 O. 847

17. ~oup V-aqu~r~d
18. ~roup M

lg. ~o~ ~mm-eq,~rtd
20. i0001~rou~ C

21. t-statistic ?or ~rou~ C
22. ~o~ K
23. ~r~ d

24. ~oup ~ beta

27.2949 65.1312 16.0791 67.0426 26.5961
880.32 548,51 780.74 151.79 678.55

0.00033 0.0OO21 0.00031 O. 00005 0.00025
0.02004 0.O0386 0.02550 -0.00441 0.02248
8. 60565 O. 89757 8. 57253 "0. 63025 7. 53506
81.587 311,552 51,163 1,455,943 104,9~6
1. 0599 1. 0175 1.0~12 O. 9043 1. 0887
O. 0331 O. 0216 O. 0398 O. 0114 0. 0387
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(1) 12) (3) (4) (5) (6) (7) (8)
Stats

94-98 Stats Stats Estimate Current Crsd Cred
Premium Estimate Estimate o� sigma O’ed Countr~ide Fee State

State (O00’s) o? be~ of lntercp, for bt~ F~II ~lis ~lil

Alab~
Alaska
Arizona--Private Carrier
Arizona--State Fund
A~kansas
Connecticut
Dlstrlct of Col~Im
Florida

lllinols
Indla~a

Louisiana
Mains
Maryland
Michigan
Mississippi
Missouri

N~wMaxlco
North ~arolina
Orogon-op~ivets ~ar~ier
O~sgon-oState Fund
~hods Island
South Carolina
South Oakota
Tennessee

Texas
Ut~o-PrLvats Carrtsr
Ve~nt

Wisconsin

Aggregate Fits :
12. Country-~ide

13. All Fee States
14. All Non-Fee States

15. Fie Group States
IS.Non-Foe Group States

(9) (10) (11)
Crsd Ore~

Non-FIe CPed Non-Fee
State Fee Group ~’oup
~asis Basis 9asis

.................................

1.873,146 0.0376 0.2855 0.0068 0,254 0.919 0.942
889,515 0.0291 0.2955 0.0049 0,355 0,912 0.954

1,450,128 0.0049 0.2855 0.0056 0.~07 0.917 0.843 0.641
1,236,379 -0.0064 0.2855 0.00~4 0,205 0.916 0.826 0.609
1,114,326 0.0237 0.2855 0.0074 0.235 0.915 0.949
3,250,884 0.0316 0.2855 0.0022 0,785 0.921 0.938

626,897 0.0252 0.2855 0.0044 0.3gt 0.907 0,964
10,288,516 0.0405 0.2855 0.0041 0.422 0.924 0.941

900,833 0.0063 0.2855 O.OOSe 0.481 0.912 0.785 0.541
637,541 0.0316 0.2855 0.00~ 0.182 0.907 0.730 0.461

7,761,769 0.0213 0.285S 0.0033 0.496 0.g24 0.g35 0.853
2,142,437 0.0351 0.2855 0.0061 0.281 0,920 0.941
1,305,542 0.0305 0.2855 0.0059 0.291 0.916 0,947
1,967,125 0.0311 0.2855 0.0043 0.395 0.919 0.942
1,482,482 0.0179 0.2~55 0.0056 0.305 0.917 0.945
1,431,587 "0.0016 0.2855 0.0042 0.412 0.917 0.945
4,301,479 0.0123 0.2555 0.00~8 0.614 0.922 0.916 0.804
1,145,165 0.0253 0.2855 0.0050 0.545 0.915 0.949
2,602,70B 0.0581 0.2855 0.0029 0.803 0.921 0.939
1,115,474 0.0109 0.2853 0.0120 0.144 0,915 0.813

798,971 0.0498 0.2855 0.0065 0.254 0.911 0.957
2,233,048 0.0215 0.2855 0.0052 0.335 0.920 0.940
t,545,649 0.0190 0.2855 0.0062 0,277 0.917 0.944
1,191,856 0.0122 0.2855 0.0056 0.313 0.915 0.821

927,250 0.0391 0.2~55 0.0025 0.613 0.913 0.789
1,061,236 0.0169 0.2955 0.0068 0.253 0.914 0.907 0.577

343,547 0.0253 0.2855 0.00~7 0.467 0.892 0.992
2,501.405 0.0275 0.2855 0.0066 0.262 0.920 0.939

20,151,313 0.0594 0.2BSS 0.0055 0,315 0.924 0.933
292,232 0.0302 0.2855 0.0149 0.116 0.$$7 0,570
357,259 0.0297 0.2655 0.0052 0.351 0.895 0.990

2.386.958 0.0211 0.2B55 0.0020 0.853 0.920 0.940
3.295.468 0.0255 0.2955 0.0025 0.699 0.921 0.938

0.924
0.921

84,809,524 0.0327 0.2855 0.0031 0,382
31,164,493 0.0214 0.2630 0.0028 0.546
53.445.031 0.0399 0.299~ 0.00~6 0.403
17,549,165 0.0113 0.2396 0.0050 0.365
67,260,359 0.036$ 0.2050 0.0054 0.3$7

O. 922

0,926

O. 924
0.923
0.924
0.923

0.922
O. 925
0.922
0.920

C

O. 921

0.912
0.925
0.928
0.910
0,913
0.925
0.925

0.915 0.815 0.949 0.641 0.922

17. ~rou~ V-squared
18. ~r~ W

19. erou~ (~mm-tqu~ed
20. ~ C

21. t-s~ttstlc ~ ~oup C
22. ~o~ K
2~. ~o~ d

24. ~oup ~ be~

67.2995 55.1685 73.1445 38.3022 77.0901
795.24 470.40 821.36 153.18 727.97

0.00030 O.O00t$ 0.00034 0,000~ 0.00028
0.02463 0.00763 0.02524 0.00426 0.02256

10.38585 2.14664 18.01705 1.14839 11.13253
221,$58 319,846 217,688 692,711 277,447

1.0e11 1.04S0 1.0735 1.0827 1.0791
0.0535 0.0222 0.0409 0.0126 0.0400
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Alaska
Arizona--Privets Carrier
Arizona--Stats Fund
Arkansas
Connect i cut
District of Col~m~ia
Flori~
~il
Idaho
Ii11~is
Indt~
~m
Louisi~
~lna
~yl~d

~tssissippl
~lsso~i
~ ~shl~e
~ ~xico

~
rth ~olI~

e~on--Frivata ~rlor
egon--State Fund

Rho~ Isled
~uth ~oli~
~uth ~kota
Tennessee
Te~
~--Private ~rier

Virginia
Wisconsin

Aggregate Fits :
12. Country-~ide

13. All Fee States
14. All Non-Fee States

15. Fee ~roup States
IB.Non-Fsa ~roup States

(2) (3) (4)

84-B8 State Stats
Premium Estimate Estimats
(0SO’s) of beta of intsrcp.

1,973,146 0.1286 "0.B552
899,515 0.1012 "1.5342

1,450,128 0.0165 "1.1936
1,236,379 -0.0209 "1.0235
1,114,326 0.0801 "I.1762
3,250,864 0.1115 "1.4594

626,997 0.0911 "1.2961
i0,288,516 0.141B "1.3213

900,833 0.0217 -1.3975
537,341 0.1003 "1.3520

7,761,769 0.0736 "1.6886
2,142,437 0.1201 "1.2989
1,305,342 0.1005 "1.2162
1,967,12B 0.1080 "0.9740
1,482,482 0.0608 "1.641B
1,431,587 "0.0~32 -0.90S2
4,301,479 0.0431 "1.4020
1,145,165 0.0876 "I.0107
2,602,708 0.1351 "1.3119
1,115,474 0.0356 "1.4507

798,971 0.1735 "0.7531
2,233,048 0.0738 "1.1314
1,545,649 0.0644 "0.9006
1,191,856 0.0450 "0.5331

927,250 0.1404 -1.5443
1,081,236 0.0080 "1.0292

343,347 0.0882 "1.2579
2,501,400 0.0933 "1.2746

20,151,313 0.2063 "1.3495
292.232 0.0879 "1.1831
357,256 0.10~5 "1.4M5

2,386,958 0.0742 "1.0555
3,295,468 0.0889 -1.4~43

(6) (B) (7) (8) (9) (10) (11)
Stats Crsd Cred

Estilts Current Crsd Crsd Non-FeB Cred Non-Fee
o~ Siglm Crsd Countr~ide Fsl Stats Stats Fee ~’ou~ ~oup
for beta Formula Basis Basis Basil Basis Basis

0.0171 0.309 0.992 0,993
0.0148 0.394 0.988 0.990
0.0195 0.308 0.991 0.979
0.0296 0.205 0,990 0.977
0.0249 0.251 0.989 0.991
0.0077 0.851 0.993 0.g94
0.0171 0.336 0,984 0.9B9
0.0084 0.639 0.995 0.993
0.0127 0.486 0.988 0,970
0.0285 o. ige 0.985 0.959
0.0111 0.568 0.994 0.993
0.0155 0.343 0.992 0.993
0.0203 0.330 0.990 0.992
0.0115 0.463 0.992 0.993
0.0115 0.322 0.991 0.992
0.014B 0.411 0.990 0.992
0.0097 0,616 0.994 0,990
0.0176 0.383 0.989 o.ggt
0.0090 0.557 0.993 0,993
0.0427 0.144 0.989 0.975
0.0195 0.3B2 0.967 0.990
O.OiTB 0.357 0.992 0.993
0.0215 0.292 0.991 o.gg2
0.020i 0.303 0.990 0.976
0.0129 0,452 0.988 0.970
0.0241 0.260 0.989 0.974
0.0131 0.510 0.976 0.994
0.0215 0.292 0,992 0.993
0.0061 0.999 0.995 0.995
0.0491 0.120 0.972 0.920
0.0195 0.302 0.976 0.994
0.0071 0.932 0.992 0,993
0.00e4 0.746 0.993 0.994

84,609,524 0.II~6 "I.2666 0.0~8 0.424
31,164,493 0.0803 *1.3423 0.00i7 0.358
53,445,031 0.1327 "1.2242 0.0063 0.461
17,349,165 0.0464 "1.4315 0.0124 0.377
67,260,359 0.1295 "1.2277 0.0008 0.436

0.910
0.903

0.985
0.960
0.946

0.939

0.995

0.991
0.986

0.988
0.993
0.983
0.994

0.992
0.989
0.991
0.990
0.990

0.988
0.992
0.988
0.986
0.992
0.990
0.989
0.987

0.973
0.992
0.995
0.969
0.974
0.992
0.993

0.989 0.973 0.992 0.906 0.988

17. ~’oup
il. ~r~ W

19. ~rou~ Bamm-~quwld
20. iOOO:gro~ C

21. t-statistic for ~r’ou~ C
22. ~’ou~ K
23. ~ou~ d

24. Grou~ ~ beta

27.2949 65.1312 16.0791 67.0426 26.5961
9,999.77 6779.86 9~09.8B 2504.92 8474.97

0.00395 0.00266 0.00409 0.00091 0.00341
0.019~ O.OilS7 0.02122 0.04358 0.01575
1.03461 0.23395 1.46047 0.95937 0.81942

6,898 24,286 3,936 73,530 7,804
1.00~8 1.0043 1.00~2 1.0478 1.0049
0.1173 O.Oe3g 0.1368 0.0020 0.1342



N~C! -- TREND~3ZS

Paid Losses

Typa of F]~ :
~edibillty F~la : Vsrsion 2
ad~us~nt ~o~ Bias : ~

Exhibit 1
Sheet 34

(I)

State

Alab~ma
Alaska
Arizona--PPivats Carrier
~rizona--Stats Fund

Connscticu~
Oistrict o~
Flo~i~
~il

Illinois
Indi~

Louisi~
~ine
~yl~d

~ ~lhi~
~xico
~rth ~oli~

~gon--Stata Fund
Rhode I$1~d
~uth ~oli~
~uth
Tennessee
Te~s

~e~nt

Wisconsin

aggre~ts Fits :
12. Country-~ida

13. All Fee S~atas
14. All Non-Fee States

15. Fee ~’o~p States
16.Non-Fee ~roup States

(2)

84-88

(O00’s)

1,873,146
889,515

1,450,128
1,236,379
1,114,326
3,250,884

626,897
10,288,515

900,833
637,341

7,761,769
2,142,437
i,3o5,34Z
1,967,125
1,482,482
1,43t,587
4,301,479
1,145,165
2,602,70~
1,115,474

798,971
2,233,048
1,545,649
1,191,856

927,250
1,061,236

343,347
2,501,405

20,151,313
292,232
357,258

2,386,958
3,295,466

(3) (4) (5) (6) (7) (8) (9) (1o) <11)
State ~od Cred

State State Estlmlte Current Cred Cred Non-Fee Crod Non-Fee
Estimate Estimate of sig~m Cred Countr~lda Foe S~to S~to Fee ~oup ~oup
o~ beta o� tntercp. �~ be~ Fo~la ~sis ~sis ~sis Basis ~asis

.............................. . ............................................................

0.0366 0.3802 0.00e2 0.262 o.go0 0.918
0.0i50 0.2073 0.0031 0.40~ 0.846 0.889
0.0057 0.3043 0.0042 0.443 0.885 0.519

-0.0024 0.3366 0.0092 O.221 0.874 0.478
0.0227 0.2917 0.0O5~ 0.281 0.666 0,900
0.0i99 0.2163 0.0010 1.000 0.922 0.929
0.0041 0.2359 0.0037 0.388 0,807 0,867
0.0253 0.2383 0.0022 0.649 0,944 0.919
0.0161 0.2750 0.0044 0.379 0.847 0,397
0.0254 0.2495 0.0073 0.206 0.810 0,316
0.0156 0.1876 0.0022 0.513 0.941 0.883
0.03O5 0.2694 0.0052 0,315 0.906 0.921
0.0307 0.2857 0.0052 0.333 0.876 0.906
0.0413 0.4756 0.0(~7 0,432 0,902 0.919
0.0062 0.2048 0.0046 0,270 0,886 0.gli

°0.0062 0.4135 0.0046 0,542 0.864 0.910
0.0116 0.2431 0.0031 0.475 0.930 0.782
0.0266 0.3334 0.0032 0.629 0.868 0,901
0.03i7 0.2674 O.OOZ5 0.651 o.gi4 0,925
0.0135 0.2194 0.00~4 0.2O5 0.866 0.451
0.0~12 0.4734 0.0090 0,292 0.835 0.883
0.0173 0.3141 0.0046 0.395 0.90~ 0,922
0.0143 0.3880 O.OOeg 0.265 0.889 0.912
0.0096 0.5458 0.0138 0.239 0.871 0,468
0.0266 0.2107 0.0030 0,430 0.850 0.404
0.0166 0.~469 0.00~6 0.364 0.862 0.438
0.0157 0.2638 0.0056 0,449 0,716 0.812
0.0252 0.2833 0.0065 0.262 o.gi3 0.925
0.0498 0.2619 0.0041 0.353 0.949 0.943
0.0361 0.3284 0.0168 0.119 0.686 0.173
0.0195 0.Z214 0.0020 0.675 0,723 0,817
0.020g 0.3359 0.0014 1,000 0.911 0,924
0.0217 0.2395 0.0025 0.522 0.923 0.929

84,609,524 0.0272 0.2718 0.0028 0.425
31,154,493 0.0176 0.2490 0.0022 0.354
53,445,031 0.0335 0.2857 0.0050 0.465
17,349,185 0.0129 0.2383 0.0030 0.371
87,260,359 0.O314 0.2809 0,0026 0.439

0.445
0.405

0.331
0.259
0.823

0.711

0.368

0.890
0.834

0.855
0.914
0.794
0,937

0.897
0.867
0,893
0,876
0.874

0.857
O. 905
0.855
O. 82~
0
O.
0.860
0.838

0.700
O. 9(~,
o. 942
0.569
0.707
0.902
0,914

0.870 0.519 0.903 0.477 0.857

28.5903 65,1250 26.4126 43.7536 29.4033
630,79 163.74 671.00 91.83 598.96

0.00024 O.O00~J 0.00028 0.00002 0.00023
0.01140 "0.00226 0,01595 "0.0005i 0.01Z56
4.31414 "0.38877 7.17977 -0.10455 4.2g441
119,582 1,413,022 59,524 1,841,909 128,245

1.0477 0.9511 1.O578 0.9764 1.0549
0.0276 0.0175 0.0334 0.0130 0.0313
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(1)

Stats

(2) (3) (4) (5)
Stats

84-88 Stats S~ate Estimate
Pre~tJ Estimate Est IMta o¢ sigma
(O00’s) of be~ of lntaPcp. ~ be~

..........................

Alabama                  1,873,146 0.0262 0.2718 0.0058
Alaska 889,515 0.0197 0.2718 0.0041
Arizona--Privata Carrier 1,450,128 0.0051 0.2718 0.0037
Arizona--State Fund 1,236,379 "0.0019 0.2718 0.0075
Arkanm 1,114,325 0.0212 0.2718 0.0059
Connecticut 3,250,864 0.0251 0.2718 0.0013
01strict of Colu~la 626,897 0.0047 0.2718 0.0042
Florida 10,298,516 o.ozee o.2718 0.0025
Ha41L 900,833 0.0159 0.2718 0.0043
Idaho 637,341 - 0.0277 0.2718 0.0080
Illlnoie 7,781,769 0.0226 0.2718 0.0032
Indiana 2,142,437 0.0305 0.2718 0.0052
~a~sae 1,305,342 0.0292 0.2718 0.0049
Louisiana 1,967,125 0.0236 0.2710 0.0038
t4~ina 1,482,462 0.00~2 0.2719 0.00~1
Veryland 1,431,567 "0.0041 0.2718 0.0030
Michlgan 4,301,479 0.0130 0.2718 0.0035
Mtsslssippi 1,145,165 0.0233 0.2718 0.0025
Missouri 2,602,70~ 0.0322 0.2718 0.0025
N~ Hampshire 1,115,474 0.0168 0.2718 0.0079
N~ ;~xlco 798,971 0.0352 0,2718 0.0056

~eth Carolina 2,233,048 0.0150 0.2718 0.0042
gon--Privata Carrier 1,545,649 0.0100 0.2718 0.0~2
gon--Stata Fund 1,191,056 0.0048 0.2710 0.0069

Rhode Island 927,250 0.0343 0.2718 O. 0038
South Carolina 1,0~1,236 0.0129 0.2718 0.0045
South Dakota 343,347 O. 0162 O. 2718 O. 0057
Tennessee 2,501,405 0.0242 0.2718 0.0063
Texas 20,151,313 0.0516 0.2718 0.0043
Utah--Private CarPtsr 292,232 0.0298 0.2718 0.0139
Vermont 357,258 0.0240 0.2718 0.0024
Virginia 2,386,958 0.0158 0.2718 0.0011
Wisconsin 3,295,46~ 0.0247 0.2718 0.0052

Aggregate Fits :
12. Country-wide

13. A11 Fee States
14. All Non-Fee States

15. Fee ~roup States
16.Non-Fee Group States

(0) (7) (0) (9) (LO) (11)
Cred Cred

Curr~t Cred Cl’ed No~-Fes Cred Non-Fee
Crsd Country~lde Fee S~te S~te Fee ~oup ~oup

Fo~la ~sts ~sts ~sts Bas~s ~as~s

0.282 0.923 0.955
0,406 0.903 0,954
0,443 0.917 0.733
0.221 0.913 0.710
0.281 0.910 0.954
1.000 0.931 0.956
o.3ee o.887 0.953
0.349 0.939 0,919
0.379 0,903 0.648
0,205 0.888 0.572
0.513 0.937 0.907
0.315 0.925 0.955
0.333 0.915 0,955
0.432 0.924 0.955
0.270 0,918 0.955
0.542 0,917 0.955
0.475 0.934 0.870
0,629 0,911 0,954
0.651 0.928 0.955
0.20~ 0.910 0.691
0.292 0.890 0.954
0.396 0.926 0.953
0.265 0.919 0.955
0.239 0.912 0,703
0,430 0.904 0,654
0.364 0.909 0,881
0.449 0.046 0,950
0.282 0.928 0.955
0.383 0.940 0,958
0,119 0,031 0.387
0.675 0.849 0.951
1,000 0,927 0.955
0.522 0,931 0.956

84,609,524 0.0272 0.2718 0.0026 0.425
31,154,493 0.0176 0.2490 0.0022 0.354
53,445,051 0.0335 0.2857 0.0050 0.465
17,349,165 0.0129 0.23~3 0.0050 0.371
67,260,359 0.0514 0.2809 0.0026 0.439

o. 693
O. 668

0.610
O. 539
o. 048

0,814

0.641

0.941
0.927

0.932
0.946
0.916
0.95%

0.942
0.935
0.94t
0.937
0.937

0.932
0,944
0.932
0.924
0.943
0,938
0.933
0.928

O, 887
O. 944
O. 952
0,876
0,089
O. 943
O. 948

0,911 0.707 0.954 0.688 0.931

46.7591 39.2628 51.8037 32.8903 51.0660
610.33 196.95 774.11 133.73 853.23

0.00024 0.00007 0.00032 0.00005 0.00025
0.01443 0.00~ 0.01512 0.00560 0.0L277
9.14150 1.838~3 12.68389 2.20267 8.68837
198,833 554,735 159,046 677,866 198,625

1.0514 1.0444 1.0458 1.1190 1.0488
0.0294 0.0189 0.0348 0.0143 0.0325
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Pa~d ~osses

T~ps o� Fi~ : Exponential

Adjus1~nt ?or 81as : No
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(I)

stata

Almbamm
Alaskm
Arizona--Pr ivmta Carrier
Arizona--Stata Fund
Arkansas
Connect icut
District o? Col~bim
Florid~

Illlnols
Indl~

Louts~
~lne
~yl~d

~ssissippi
~tssour~
~ ~shtre
~ ~xico

~egon--Pr~vste
~egon--State Fund
Rhode Isl~d
~uth ~o1~
Seth ~o~
Tennessee

~--Pr~vmta ~rler
Ver~n&
V~r~in~m
Ni$consin

Aggregate Fits :
12. ~ountry-wlde

13. All Fee States
i4. All Non-Fee States

15. Fee ~’oup States
16.Non-Fee ~roup States

(2) (3) (4) (5) ~6)
Stats

84-98 State Stats Esttltm Current
Premium Esti~te Esti~ta o? s1~ ~rsd
(O00’s) o? beta o? lntercp. ?or be~ Fo~lm

(7)

~rsd
Countr~wlde

~asis

(8)

~rsd
Fee Stats

(9)
Cred

Non-Fee
State
~asis

1,873,146 0.0936 "0.9771 0.0174 0.313 0.988 0.990
889,515 0.0721 "1.5796 0.0145 0.419 0.983 0.987

1,450,128 0.0183 "1.190~ 0.0136 0.446 0,988 0.964
1,236,379 "0.0059 "1.08i2 0.0275 0.220 0.985 0.958
1,114,526 0.0756 "1.2390 0.0207 0.300 0.995 0.988
3,250,884 0.0928 "I.5399 0.0048 1.0~0 0.990 0,990

626,897 0.0176 "I.4453 0.0137 0.396 0,979 0,986
10,288,516 0.1054 "1.4463 0.0059 1.000 0.991 0.996

900,833 0.0573 -2.2952 0.0155 0.402 0,983 0.942
837,~41 0.0972 "1.4003 0.0257 0.226 0.979 0,919

7,761,769 0.0819 -1.6903 0.0094 0.625 0.991 0.994
2,142,437 0.1112 "1.3247 0.0142 0,378 0.989 0.990
1,305,342 0.1053 "1.2549 0.0158 0.407 0.986 0.989
1,967,125 0.0855 "0.7507 0.0112 0.488 0.988 0.990
1,482,482 0.0286 "1.5879 0.0218 0.272 0.967 0.989
1,431,587 -0.0146 "0.8839 0.0111 0,543 0.986 0.989
4,301,479 0.0474 "1.4171 0.0124 0.484 0.990 0.989
1,145,165 0.0857 -1.1059 0.0037 0.686 0.985 0.988
2,602,708 0.1188 "1.3334 0.0071 0.814 0.989 0.990
1,115,474 0.0590 "1.5231 0.0296 0,213 0.995 0.953

798,971 0.1277 "0.7655 0.0191 0.350 0,982 0.987
2,233,048 0.0539 -1.1617 0.0150 0.413 0.988 0,990
1,545,649 0.0356 "0.9477 0.0252 0.269 0.987 0.989
1,191,956 0.0190 "0.6079 0.0259 0.237 0.985 0.956

927,250 0.1300 "1.5749 0.0169 0.344 0.983 0.944
1,051,238 0.0469 -I.0560 0.0166 0,372 0.984 0.951

343,347 0.0586 "1.3364 0.0128 0.479 0.968 0.981
2,501,405 0.0560 "1.2703 0.0215 0,298 0.989 0.990

20,151,313 0.1919 "1.3768 0.0070 0.850 0.992 0.991
292,232 0.1017 "i.1318 0.0475 0,124 0,964 0.838
357,258 0.0588 "1.5181 0.0090 0.875 0.969 0.981

2,386,958 0.0621 "1.0948 0.0039 1.000 0.989 0.990
3,295,468 0.0904 "1.4375 0.0095 0.595 0,990 0.990

84,608,524 0.0994 "1.3127 0.0065 0,474
31,154,493 0.0897 "1.3954 0.0076 0.391
53,445,031 0.1167 "1.2568 0.0032 0.521
17,549,165 0.053! "1.4377 0.0121 0.397
67,250,359 0.1112 -1.2923 0.0064 0.494

0.9500.985 O. 988

(~o)

Crod
Feo ~roup

Bas~s

0.916
0.911

0.898
0.879
0.942

0.937

0.90~

0.913

Cred
Non-;ee

0.988
0.984

0.985
0.990
0.980
0.992

0.989
0.987
0.989
0.987
0.987

0.986
0.990
0.985
0.983
0    "

0.984

0.969
0.990
o.gg2
0.965
0.970
0.989
0.990

0.985

17. ~-ou~ V-squared
18. er~ W

19. ~roufl ~mm-squw-e~
20. t~x~ C

21. t-s~tistic ?~ ~ C
22. ~ K
23. ~o~ d

24. ~o~ ~ bo~

29.5903
8,529.64
0.00338
0.02890
1.92451

8,462
1.0080
0.1041

65.1290
3128.03
0.00114

"0.00203
"0,07895

S7,019
0.9902
0.0752

16.4126
9965.64
0.00426
0.03634
2.28304

3,849
1.0035
O. 1210

43.7536
2226.37
0.(X)083
0.04572
1.13611
52,567
1.0549
0.0589

29.4033
8595.54
0,00349
0.02511
1.628i3

8.417
1.0072
0.1158



N~I -- TRE/~ ~N.Y~IS

Incurrmd Losses F~cI~Ing I~

Type o? Fit : Linw
~edibility Fo~m~la : V~elon 5
Adjustment ?or Blae : No

Ind~ity

Exhibi
Sheet

(I)

stats

Arizona--Pr ivmta Carrier
~r izona--State Fund
Ark~u$
Connecticut
District o? ~l~Im
Flori~

Illinois
Indi~

Loui$i~

~ryl~d
~ichi~

~ ~shlre
~ ~xico

~ rth ~oli~

egon--State Fund
Rhode Isled
~uth
~uth ~o~

Te~s
~--Prlvatu ~ri~
Ve~nt
Virginia
Wlsc~sin

8. Country-~ids

(2) (5) (4) (5) (8) (7)

84-88 Stats State Estimate Current C~ed
Premium Estimate Estimate o~ sionvl Crtcl ~ountry~i~
(000’$) o~ b~ta o~ Intar~p. ~or ~ Fo~l~ ~mim

1,873,146 0.0419 0.3645 0.0~2 0.424 0.963
889,515 -0.0131 0.5272 0.0024 0.827 0.993

1,450,128 "O.O(X)9 0.2259 0.0020 0.677 0,995
1,236,379 0.0112 0.3298 0.0071 0,282 0.942
1,114,325 0.0199 0.3446 0.00~6 0,370 0.962
5,250,984 0.0267 0.5330 0.0077 0.419 0.932

626,897 -0.0213 0.3589 0.0075 0.290 0.935
10,288,516 0.0664 0.3949 0.004g 0.486 0.g71

900,833 0.0075 0.4054 0.0050 0.493 0.970
637,341 0.0123 0.3853 0.0105 0.220 0.878

7,761,769 0.0120 0.4061 0.0018 1.000 0.99~
2,142,437 0.0153 0.2452 0.0019 0.804 0.99~
1,305,342 0.0195 0.3965 0.0026 0.920 0,992
1,967,125 0.0211 0.7585 0.0088 0.519 0.912
1,482,482 "0.0023 0.490~ 0.0067 0.447 0.940
1,431,587 -0.0325 0.7366 0.0075 0.595 0.935
~,301,479 0.0046 0.6017 0.0032 1.000 0.987
1,145,155 0.0179 0.~414 0.0031 0.668 0.906
2,602,70e 0.0295 0.5551 0.0017 1.000 0.996
1,115,474 0.0044 0.4302 0.0110 0.23~ 0,869

798,97! 0.0971 0.7012 0.0160 0.265 0.759
2,233,049 0.0192 0.t650 0.0061 0.359 0.956
1,545,649 -0.0266 0.4877 0.0158 0.197 0.765
1,191,856 0.0089 0.7740 0.0~0 0.776 0.957

927,250 0.0929 0.8054 0.0100 0.486 0.889
1,061,236 0.0264 0.5933 0.0075 0.478 0.935

343,347 0.0085 0.4019 0.0015 i. O00 0.997
2,501,405 0.0228 0.3781 0.0071 0.322 0,941

20,151,513 0.0565 0.~6~ O.OGI2 0.522 0,978
292,232 0.0060 0.2743 0.0157 0.10~ 0.767
357,259 0.0124 0.4025 0.0063 0.3~ 0.983

2,386,958 0.0~29 0.4033 0.0031 0.7~9 0.988
3,295,468 0.0023 0.~402 0.0037 0.554 0.983

94,809,524 0.0316 0.4202 0.0024 i 0.9403

9. ~roup Slg~-squared :
10. ~rou~ W :

11. iO00:~roup ~mm-equared :
12. ~rou~ N~n beta :

94.2655
2,019.9~
0.80773
0.030~
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~I -- T~END~bl4LYSIS

Incurred Loeees Excluding I~l~ Indamnity

Typ~ o~ Fit : AdJult~ tin~
~edibility Fo~I~ : Version 3
Adjus~nt ~or Bi~ : ~

(I)

state

Alabama
Alalka
Arizona--Private Carrier
Arizona--State Fund
Arkansas
Connecticut
Oi$trlct of Col~d)ia
Florida

Illinois
Indi~

Loulsi~
~ine
~yl~d
~ichi~
~ississippl
~isso~l
~ ~shire
~ ~xlco

~egon--Prlvst~ ~rier
~egon--Stat~ Fund
~hoda I~land
~uth ~oll~
~uth ~ko~
Tannesssa

~--Privste ~rier
Ve~nt
Virginia
Wisconsin

8. ~ountry-wida

(2) (3) (4) (5) (6) (7)
State

84-88 S~te State      E$ti~te ~rrant C~ed
Premi~ Estimate Esti~te    o~ si~ ~ed Countr~l~
(~’s) o~ beta

1,873,148 0.0483 0.4202 0.0060 0.424 0.961
889,515 "0.0168 0.4202 0.0051 0,927 0,989

1,450,125 "0.0016 0.4202 0.0038 0.877 0.984
1,236,379 0.0142 0.4202 0.0090 0.292 0.915
1,114,326 0.0241 0.4202 O.O~g 0.370 0.949
3,250,864 0.0226 0.4202 0.0051 0.419 0.960

626.997 -0.0249 0.4202 O.OOe$ 0.290 0,919
10,289,516 0.0706 0.4202 0.0052 0.486 0.970

900,933 0.0078 0.4202 O.(X~2 0.493 0.971
637,341 0.0134 0.4202 0.0115 0.220 0.865

7,761,769 0.0124 0.4202 0.0018 i. O00 0.998
2,142,437 0.0262 0.4202 0.0032 0.804 0.989
1,305,342 0.0207 0.4202 0.0029 0,920 0.991
1,967,125 0,0117 0.4202 0.0049 0.5i9 O.gTS
1,482,482 ~0.0020 0.4202 0.0~7 0.447 0.964
1,431.597 -0.0187 0.4202 0.~3 0.595 0.980
4,301,47g 0.0032 0.4202 0.0023 1.000 0.994
1,145,165 0.0220 0.4202 0.0039 0,659 0,953
2,602,70~ 0.0338 0.4202 0.0020 1.000 0.995
1,115,474 0.0043 0.4202 0.0109 0.23~ 0.993

798,g7t 0.0562 0.4202 0.0096 0.265 0.905
2,233,049 0.0223 0.4202 0.0071 0.359 0.946
1,545,649 -0.0230 0.4202 0.0136 0,197 0.927
1,191,956 0.0048 0.4202 0.0033 0.775 0.988

927,250 0.0485 0.4202 0.00~2 0.486 0.970
1,061,236 0.0201 0.4202 0.00~3 0.478 0,969

343,347 0.0059 0.4202 0.0016 1,000 0.997
2,501,405 0.0253 0.4202 0.0079 0.322 0.954

20,151,313 0.0550 0.4202 0.0049 0.522 0.974
292,232 0.0091 0.4202 0.0240 0.106 0.604
357,258 0.0130 0.4202 0.0066 0.386 0.953

2,386,958 0.0154 0.4202 0.0032 0.789 0.988
3,2g5,468 0.0029 0.4202 0.0046 0.554 0.977

84,609,524 0.0315 0.4202 0.0024 0.542 0,947

g. Group Sigma-squared :
10. Grou~ W :

11. tO00:Gro~ ~ltl-S~=’�’~l :
12. Group ~ beta :

79.3947
2,183.96
0.87820
0.0328



NCCI -- T~END N~ALYSIS

Incurred Losses Indemnity

Type of" Fit : Linear
Credibility For~ull : Ver~i~ 3

Exhibit i
Sheet 39

(1) (2) (3) (4) (5) (6) (7)
S~te

84-88 S~te State Esti~te Currant Crod
Premium Estimate Estlamts o? si~ ~ed ~tr~Ide

State (~’s) o~ be~ of lnt~cp. ?~ be~ Fo~la ~mis

Alab~m
Alaska
Arlzona--Private Carrier
Arizona--State Fund

Connecticut
Olstrict o? Colu~im
Florida
Hajji
Idaho
Illinois
Indiana
Kanlll
Loui$1ar~
~ino
M~ryland
Nlchigan
Nle$isslppl
Missouri

Ne~exico

~ rth ~oli~
eg~--Pri~mta ~rier
egon--5~te Rund

~hod$

~h ~ota

~--Private ~rlmr
Vaunt
Virginia
~isconsin

B. Country-~idm

1,873,146 0.0467 0.3794 0.0047 0.494 0.978
899,515 "0.0003 0.3499 0.0032 0.650 0.999

1,450,129 0.0025 0.2395 0.0018 0.794 0.996
1,236,379 0.010~ 0.3291 0.0069 0.290 0.953
1,114,326 0.0197 0.~491 0.0051 0.417 0.974
3,250,884 0.0489 0.5814 0.0067 0.524 0.955

626,897 °0.0149 0.3804 0.0064 0.359 0.958
10,Z98,516 0.0764 0.4162 O.(X~9 0.364 0.952

900,833 "0.0018 0.3925 0.0045 0.520 0.979
637,341 0.0137 0.3900 0.0107 0.222 0.995

7,751,769 0.0164 0.4192 0.0025 1.000 0.995
2,~42,437 0.0185 0.2523 0.0017 0.894 0.997
1,305,342 0.0273 0.4152 0.0032 0.794 0.990
1,967,125 0.0310 0.7900 0.0107 0.441 0.892
1,492,492 0.0115 0.5164 0.0036 0.877 0.987
1,431,587 °0.0249 0.7739 0.0060 0.787 0.964
4,301,479 0.0034 0.80~9 O.O~Si 1.~0 o.ggo

1,145,165 0.0197 0.3480 0.0029 0.730 0.991
2,602,708 0.0359 0.3671 0.0019 1.000 0.996
1,115,474 O.Oii9 0.4438 0.0i03 0.26i 0.899

799,971 0.1099 0.7327 0.0170 0.260 0.766
2,233,045 0.0259 0.3855 0.0~5 0.370 0.950
1,545,~.9 "0.0164 0.5011 0.0172 0.177 0.755
1,191,856 "0.0170 0.6386 0.0046 0.932 0.978

927,250 0.1181 0.9594 0.00~0 0.650 0.937
1,051,236 0.0389 0.6203 0.0~0 0.472 0.938

343,347 0.0190 0.4222 0.0015 1.000 0.997
2,501,405 0.0252 0.390S 0.0072 0.330 0.949

20,151,315 0.0610 .0.3757 0.0049 0.466 0.978
292,232 0.0042 0.2740 0.0146 0.114 0.817
357,258 0.0203 0.4250 0.0068 0,376 0,953

2,386,958 0.0122 0.4112 0.0041 0.604 0.992
3.295.469 0.00~1 0.3526 0.0031 0.688 0.990

84,609,524 O. 0373 O. 4332 O. 0095 O. 568 O. 949

9. Group Sigma-squared :
10. Group W :

11. tOOOZGroup ~-mm-squarsd :
12. Group ~lsan beta :

94.4593
2,389.67

0.94940
0.0362



NCC! -- T~E~I~A~AL~SIS

Incurred Losl~e Ind~l~lty

Type o~ Fit : Adjusted Lln~r
Credibility For~ule : ¥ersion 3
Adjustaent ~or Bias : No

Aim
Alaska
Ar izona--Pr 1vats
Ar 1zonal-State Fund
Ark~nlas
Connecticut
Ois~r~c~ of
Flor~

Illinois
Indl~

Louisi~

~y1~d
~tcht~
~lssissippl

~ ~sh~re
~ ~x~co
~r~h
~egon--Private
~egon--S~te Fund
Rhode Isled

~u~h ~o~
Te~essee
Te~l
~--Pr~va~e ~rter

Virg~m~m
Niscons~n

1,873,146
889,515

1,450,128
1,236,379
I, 114,326
3,250,884

626,897
10,288,516

900,833
637,341

7,761,769
2,142,437
1,305,342
1,967,125
I, 482,482
1,431,587
4,301,479
1,145,165
2,602 70~
1,115 474

798 971
2,233 048
1.545 649
1.191 856

927 250
1,061 236

343 347
2,501 405

20,151
292 2~32
357 256

2,386,968
3.295,468

8. Country-~tde 84,609,524

0.0533 0.4332 0.(X)53 0.494 0.971
-0.0004 O. 4332 O. 0040 O. 650 O. 983
O. 0051 O. 4332 O. 0033 O. 794 O. 989
O. 0142 O. 4332 O. 0090 O. 290 O. 922
0.0244 0.4332 0.00~3 0.417 0.960
O. 0364 O. 4332 O. 0~0 O. 524 O. 975

-0.0170 0,4332 0.0073 0.359 0.947
O. 0795 O. 4332 O. 0072 O. 364 O. 949

-0.0021 0.4332 0.0050 0.520 0.974
0.0152 0.4332 O. 0118 O. 222 O. 873
0.0170 0.4332 O. 0023 1.000 0.994
O. 0317 O. 4332 O. 0029 O. 894 O. 991
O. 0284 O. 4332 O. 0033 O. 794 O. 989
0.0172 0.4332 0.0060 0.441 0.964
O. 0097 O. 4332 O. 0030 O. 877 O. 991

"0.0139 0.4~32 0.0033 O. 787 O. 989
O. 0024 O. 4332 O. 0022 I. 000 O. 995
O. 0245 O. 4332 O. 0036 O. 730 O. 987
O. 0400 O. 4332 O. 0023 I. 000 O. 995
0.0116 0.4332 0.0101 0.261 0.90~
0.064g 0.4332 0.0101 0.260 0.904
0.0290 0.4332 0.0071 0.370 0.950

"0.0142 0.4332 0.0148 O. 177 0.813
"0.0115 O. 4332 O. 0032 O. 832 O. 990

O. 0596 O. 4332 O. 0040 O. 650 O. 983
O. 0258 O. 4332 O. 0056 O. 472 O. 969
0.0195 0.4332 0.0019 1.000 0.996
O. 0279 O. 4332 O. 0079 O. 330 O. 938
O. 0707 O. 4332 O. 0056 O. 466 O. 968
0.0066 0.4332 0.023t O. ~14 0.643
O. 0207 O. 4332 O. 0070 O. 376 O. 952
O. 0129 O. 4332 O. 0043 O. 604 O. 981
0.0100 0.4332 0.0038 0.688 0.985

O. 0373 O. 4332 O. 0050 O. 568 O. 952

9. ~rou~ Slgnm-squared :
10. gro~ M :

11. tO00:group (Mmm-squared :
12. ~rou~ Mean beta :

90.4313
2,390.44
0.95975
0.0383



Alabama
Alaska

~rizona--Stats Fund
~rkanMs
~ectlcut
District o~ Col~is
Flori~

I~o
Illinois
Indl~

Loulsi~
~ine
~yl~d
~ichi~
~lssissippl
#isso~i

~ ~xlco

~ rth ~oI1~
egon*-P~i~ate
e~n--S~te Fund

Rhode Is1~d
~uth ~olt~
~uth ~o~
Tennessee

~--P~l~ate

~irgtnia
Wisconsin

8. Country-aide

NCCI -- T~£~ ~LVSIS

Paid LOll# Indemity

Type of Fit : Linear
Credibility Formula : V~sion 3
Adjustll~t (or’ BI# : No

Exhibit
Sheet

(2) (3) (4) (5) (6) (7)
State

84-88 State S~ate Estimste Current Cred
Premium Estimate Esti~e of si~ ~ed ~tr~i~
(~’s) o~ be~ o~ lnt~cp. ~ be~ Fo~la ~sis

1.873,146 0.0205 0.3319 0.0025 0,792 0.992
889,515 "0.0119 0.3587 0.0038 0.578 0.984

1,450,128 0.0~29 0.2499 0.0029 0.522 0.990
1,236,379 O. 0098 O. 3062 O, 0064 O. 296 O. 954
1,114,326 0.0146 0,3338 O. 0058 0.548 0.962
3. 250,994, O. 0304 O. 5584 O. 0047 O. 724 O. 975

625,897 °0. 0160 O. 3772 O. 0070 O. 327 O. 946
10,288,518 0.0522 O. 3826 0.0025 0.919 0.993

900,833 0.0054 0.4153 O.(X)60 0.417 0.956
637,341 0.0123 0.3738 0.0072 0.315 0.942

7,751,769 0.0140 0.4062 0.0018 l.O00 0.997
2,142,437 0.0144 0.2405 0.0014 l.O00 0,968
1,305,642 0.0186 0.4020 0.0050 0.483 0.971
I. 967,125 0.0183 O. 7279 0.0~9 O. 836 0.946
1,482,482 0.(X)56 0.5200 0.0049 0.649 0.973
J.,431,587 "0.0495 0.7321 0.0035 1,000 0.986
4,301,479 O. 0015 O. 60~2 O. 0063 O. 554 O. 955
1,145,165 0.0104 0.3229 0.0021 0.946 0.995
2,602,708 O. 0260 O. 3535 O. 0032 O. 673 O. 985
1,115,474 "0.0028 0.4105 0.0092 0.302 0.926

798,971 0.0596 0.6464 0.0145 0.274 0.80~
2,233,048 0.0112 0.3420 0.0052 0.402 0.970
1,545,649 "0.0314 0.5057 0.0179 0.170 0.725
1,191,856 "0.0312 0.6166 0.00~7 0.555 0.949

927,250 0.1100 0.8537 0.0117 0.442 0.861
1,051,236 0.0187 0.5699 0.00~3 0.647 0.968

343,347 O. 0102 O. 3853 O. 0021 I. 000 O. 995
2,501,405 0.0147 0.3615 0.0056 0.374 0.961

20,151,313 0.0583 0.3788 0.0033 0.686 0.987
292,232 0.0057 0.2833 0.0150 0..114 0.7~0
357,258 O. 0112 O. 3e60 O. 0031 O. 759 O. 989

2,386,956 0.0065 0.3941 0.0049 0.491 0.973
3,295,468 "0.0005 0.~415 0.0040 0.518 0.952

84,809,524 0.0275 0.4195 0.0017 0.574 0.951

9. ~roup Slg~-squared :
I0. ~roup W :

11. lO00~rou~ ~ma-~luared :
12. ~o~p ~ beta :

68.4704
2.100.25
0.84781

O. 0267



NCCI -- TRE]~

Paid Losses Indemnity

T~)a of Fit : Adjustad Linear
C~edlbLiLty Formula : Var$1on $
Adjus~i for BiU : No

ExNibit I
Sheet 42

(I)

Stats

(2) (3) (4) (5)
State

B4-88 Stats State Estiaata
Pv’emi~.~ Estlnmta [stinmta o~

(6)

Crsd
Formula

(7)

Alabam~
Alaska
Ar izona*-Pr ivata Carrier
A~izona--Stata Fund
A~kansas
Connacticut
Oistrict o~ Calais

H~I 1
I~o
Illinois
Indi~

~ichi~

~isso~i
~ ~shir*
~ ~xlco

~9on--Private ~rier
~egon--S~te Fund
Rhode
~uth ~oli~
~uth
Tennessee
Te~s
~--Private ~rier
Vaunt
Virginia
~con~n

8. Country-wide

1,873,146 0.0263 0.4186 0.04~2 . 0.792 0.998
889,515 -0.0139 0.4186 0.0044 0.578 0.977

1,450, 128 0.0047 0.4186 0.0049 0.522 0.972
1,235,579 0.0134 0.4186 0.0008 0.288 0.914
1,114,326 0.0184 0.4186 0.0073 0.348 0.940
3,250,884 O. 0228 O. 4186 O. 0035 O. 724 O. 985

626,897 "0. 0177 O. 4185 O. 0077 O. 327 O. 932
10,288,516 0.0571 0.4186 0.0029 0.919 0.991

900,833 0.0054 0.4186 0.0061 0.417 0.957
637,~41 0.0138 0.4186 0.0081 0.315 0.927

7,761,769 0.0144 0.4188 0.0017 1.000 0,997
2,142,437 0.0251 0.4188 0.0024 l. O00 0.993
1,305,342 0.0i94 0.4188 0,0052 0.483 0.968
1,957,125 O. OlO5 0.4196 0.0040 0.836 0.981
1,482,482 O. 0045 O. 4186 O. 0039 O. 649 O. 992
1,431,587 -0.0283 0.4186 0.0020 1.000 0.99~
4,301,479 0.0011 0.4188 0.0043 0.584 0.978
1,145,165 0.0135 0.4188 0.0027 0.948 0.951
2,602,708 0.0305 0.4186 0.0038 0,673 0.903
1,115,474 "0.0028 0.4186 0.00e4 0,302 0.921

798,971 0.0336 0.4186 0.0092 0.274 0.906
2,233,048 0.0139 0.4186 O.(X~3 0.402 0.9~4
I, 545,549 -0.0261 0.4186 0.0149 O. 170 O. 788
1,191,956 "0.0212 0.4188 0.0046 0.555 0.975

927,250 O. 0539 O. 4188 O. 0¢57 O. 442 O. 962
1,051,236 0.0123 0.4106 0.00~9 0.547 0.982

343,347 0.0111 0.4186 0.0023 1.000 0.994
2,501,405 0.0170 0.4186 0.00~9 0.374 O. 947

20,151,313 0.~44 0.4196 0.0037 0.606 0.994
292,232 0.0099 0.41~6 0.0222 O. 114 0.626
357,258 0.0121 0.41~ 0.0053 0.765 0.987

2,386,958 0.0069 0.4186 0.00~2 0.491 0.969
3,295,468 "0.0006 0.41~ 0.0049 0.513 0.972

84,609,524 0.0275 0.410~ 0.0017 0.574 0,952

9. Group Sigma-sq~red

il. iO00~ Group
12. Group Me~n beta

61.9113
2,036.40

O. 82392
O. 0289



NC¢I -- T~ k~LYSlS

T~e oq Fit : Lln~
~ed~billt~ F~Im : Versi~ 3
kd~us~t ~ 81~ : ~

Exhibit !
Sheet 43

(I)

Stato

Aim
Alaska
Arizona--Private Carrier
Arizona--State Fund
A’kansas
Connacticu~
District of Columbia

Idaho
Illinois
Indiana

Louisiana
~ine
~aryland
Michigan

Missouri
Ne~ Hampshire
~xlco
~rth ~o11~

~ egon-lpr~vate ~rier
tgon--S~te F~d

Rhode Isled
~uth ~oli~
~uth ~o~
Tennessee
Te~s

Ve~n~
V~rginia
Ni~cona~n

Aggregate Fits :
12. Country-~ide

13. All Fee S~es
14. All Non-Foe States

16.NOn-Fee ~oup States

(2) (3) (4) (5) (6) (7) (0)
State

84-68 State Stats Estim=ts C~J~rent C~od C~ed
Premium Estimate Estl~ta o~ si~ ~ed ~untr~ide Fee S~te
(~’S) 0� be~ o~ lnt~cp. ~ be~ F~ll ~lis bill

1,973,146 0.0474 0.4112 0.0091 0.274 0,802
889,515 0.0127 0.2012 0.0028 0.470 0.960

1,450,128 "0,0005 0.2927 0.0052 0.340 0.924 0.906
1,236,379 "0.0081 0.3605 0.0106 0.205 0.747 0.696
1,114.326 0.0243 0.3084 0.0079 0.237 0.843
3,250,884 0.0184 0.2166 0.0016 0.839 0.993

626,897 0.0094 0.2303 0.0034 0.413 0.967
10,288,516 0.0305 0.2533 0.0025 0,611 0.961 0.978

900,833 0.0075 0.2536 0.0029 0.521 0,975 0.966
637,341 0.0276 0.2595 0.0~6 0,163 0.819 0.781

7,761,769 0.0124 0.1824 0.0020 0,541 0.998 0.984
2,142,437 0.0311 0.2724 0.0055 0.298 0.916
1,305,342 0.0274 0.2903 0.0057 0.309 0.912
1,967,125 0.0473 0.4990 0.0055 0.549 0,917
1,482,462 0.0107 0.2056 0.0039 0.319 0.956
1,431,587 "0.0089 0.4227 O.OOTi 0.361 0.969
4,301,479 0.0132 0.2462 0.0024 0.624 0.953 0.976
1,145,165 0.0285 0,3591 0.0059 0.369 0.905
2,602,708 0.0329 0.2670 0.0026 0.618 0.960
1,115,474 0.0051 0.2271 0.0099 0.139 0.772 0.727

798,971 0.0720 0.4601 0.0092 0.302 0.79~
2,233,046 0.0179 0.3055 0.0054 0.341 0.918
1,545,649 0.0147 0.3866 0.0074 0.316 0.860
1,191,856 0.0736 0.7859 0.0131 0.363 0.660 0.604

927,250 0.0220 0.1992 0.0027 0.446 0.979 0.973
1,081,236 0.0159 0.3450 0.0083 0.251 0.928 0.791

343,347 0.0175 0.2721 0.0034 0.483 0.966
2,501,405 0.0239 0.2745 0.0(~1 0.272 0.99~

20,151,313 0.0515 0.2650 0.004~ 0.375 0.946
292,232 0.0268 0.2990 0.0134 0.117 0.583 0.524
357,258 0.0192 0.2134 0.0043 0.301 0.947

2,386,958 0.0223 0.3327 0.0024 0.9~6 0.983
3,295,463 0.0182 0.2341 0.0020 0.715 0.085

84,609,524 0.0290 0.2704 0.0026 0.404 0.996
31.164,493 0.0201 0.2620 0.0023 0.362
53,445,031 0.0346 O. 2gMJ 0.0029 0.429
17,349,165 0.01~ 0.2569 0.0050 0,391
57,250,359 0.0543 0.2897 0.0020 0.411

(g) (1o) (11)
Cred trod

Non-Fee ~"ed Non-Fee
State Fee ~r~up ~roup
~asis Oasis Oasis

0.901 0.783
0.960 0.978

0.630
0.291

0.842 0.927
0.993 0.992
0.967 0.963

O.g7g
0.842
0.387
0.917

0.915 0.907
0.911 0.902
0.916 0.908
0.956 0.951
0.866 0.856

0.889
0.905 0.895
0.950 0.978

0.752
0,796 0.778
0.919 0.910
0.860 0.646

0.634
0.976

0.401
0.966 0.962
0.8g6 0.880
0.946 0.942

0.556
0.947 0.942
0.983 0.981
0.088 0.987

0.825 0.921 0.522 0.887

17. ~rou~ Slga~-squ~d : 63.7031 60.336~ 61.0554 52.1276 66.0195
16. ~ W : 861.~ 661.45 7~.23 148.~ 764.13

1~ ~~ : 0.33~ 0.261~ 0.$31~ 0.~6~6 0.29772
20. ~ ~ be~ : 0.02~ 0.01~ 0.0~7 0.01~ O.O~O



NCC] -- TRE~N~L~IS

]ncurred Lossas Excluding lENt

Type o� Fit : Adjusted Linear
Credibility Fora~ll : Version 3
AdJustatent for 81as : No

Exhibit l
Sheet 44

(I)

Sta~e

(2) (3)     (4) (S)
Stats

84-88 Stats     State     Esttemta

(000’s) o~ be~ o~ ~n~cp. ~ ~

Alabama                      1,873,146 0.0313 0.2718 0.0060
Alaska 889,515 0.0172 0.2716 0.0035
Arizona--Privets Carrier 1,450,128 "0.0005 0.2716 0.0048
Arizona--Stats Fund 1,236,379 "0.0061 0.2718 0.0O90
Arkansas 1,114,326 0.0214 0.2716 0.0070
Connacttcut 3,250,884 0.0230 0.2716 0.0020
01strtC~ o~ Columbia 626,997 0.0111 0,2718 0.0040
Florida 10,296,516 0.0327 0.2718 0.0027
~a~t 900,833 0.0OeO 0.2718 0.0032
Idaho 637,341 0.0289 0.2719 0.0090
Illinois 7,761,769 0.0185 0.2718 0.0030
Indiana 2,142,437 0.0311 0.2718 0,0065
Kansas 1,305,342 0.0257 0.2718 0.0053
Loutetana 1,967,125 0.0259 0.2718 0.0030
M~ina 1,482,482 0.0142 0.2718 0.0052
~aryland 1,431,587 "0.0057 0.2716 0.0046
~tchigan 4,301,479 0.0145 0.2716 0.002~
~lsaissippl 1,145,165 0.0216 0.2718 0.0045
~tssourl 2,602.705 0.03~5 0.2718 0.0027
Now Hampshire 1,115,474 0.0061 0.2718 0.0119
N~w ~ex~�o 799,971 0.0425 0.2718 0.0055
Ro~th Carolina 2,233,048 0.0158 0.2718 0.0048
Orsgon--P~v~te C~rr1~P 1,345,649 0.0103 0.2718 0.00~2
Oregon--State Fund t,191,856 0.0255 0.2718 0.0045
Rhode Island 927,250 0.0300 0.2718 0.0037
South Carolina 1,051,236 0.0124 0.2718 0.0~6
South Dakota 343.347 0.0175 0.2716 0.0034
Tennessee 2,501,495 0.0237 0.2718 0.0061
Texas 20,151,313 0.0528 0.2718 0.0044
Utah--Private Carrier 292,232 0.0244 0.2718 0.0140
Vs~aont 557,258 0.0232 0.2718 0.0055
Virginia 2,396,958 0.0182 0.2718 0.0020
~sconstn 3,295,46~ 0.0212 0.2716 0.0023

Aggregate Fits :
12. Country-wide

13. All Fee States
14. All Non-Fee States

15. Fee Group States
16.Non-Fee Group States

~ran~ ~rod C~ed Non-Fee Cred Non-Feo
~od    Count~y~do Fee S~to S~te Fee ~oup ~oup

F~la     ~s~s ~sts Basts Bas~s ~asLs

0,274 0.800 0.896
0.470 0.956 0.962
0.340 0.918 0.847
0,205 0.904 0.670
0.237 0,846 0.865
0.839 0.906 o.gee
0.413 0.943 0.951
0.611 0.973 0.947
0.521 0.963 0.929
0.103 0.766 0.618
0.541 0.966 0,934
O. 298 O. 995 O. 910
0.309 0.903 0.916
O. 549 O. 957 O. 972
0.3L9 o.gOe 0.921
0.361 0.927 0.937
0.624 0.974 0.949
0.369 0.930 0.940
0.618 0.974 0.978
0.139 0.652 0.401
0.302 0.999 0.912
0.341 0.919 0.930
0.318 0.900 0.920
0.363 0,920 0.664
0.446 0,951 0,906
0,251 0.860 0.752
0.4e3 0.955 0.964
0,272 0.878 0.994
0.375 0,932 0.941
0.117 0,573 0.399
0,301 o.ege 0,912
0.858 0.985 0.988
0.715 0.980 0.983

04,605,524 0.0290 0.Z754 0.0025 0.404
31,154,493 0.0201 0.2520 0.0025 0,362
53,445,051 0.0545 0.2~ 0.00~ 0.~,29
17,349,195 0.0105 0.2389 0.0030 0.301
67,250,~9 0.0343 0.2~97 O.O025 0.411

O. 747
0.519

0.874
0.463
0.882

0.9O9

0.617

0.872
0.955

0.~36
0.985
0.9~9
0.97L

0.890
0.897
0.965
0.902
0.922

0.925
0.972
0.636
0.@92

O. ~
O. 947

0.955
0.870
O. 927
O. 556
0.891
O. 984
O. 979

0.90~ 0.775 0.937 0.716

17. Gr’ou~ Stgmm-mq~red :
10. ~’oWW :

19. ~r-ou~ emmm-~l~ed :
20. Group Me~n bet~ :

53.1405 50.1354 54.9188 34.8878 58.9640
716,41 324.71 831.94 144.43 712.57

0.00023 0.00012 0.00056 0.00005 0.00029
0.0295 0.0200 0.0358 0.0119 0.0349



NCCI -- TltEND N~kLYSIS

Type of Fit : Llnw

kd~us~n~ ~ Bias : ~
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(1)

State

(2) (3) (4) (5) (6)
State

94-88 State State £sttlta Current
Premium Estimts Estimte of elgm Cred
(O00’s) o~ be~ oT 1naacp. (~ ~ F~la

(7)

Cred

(e)

Cred
Fee State

(9)
Cred

Non-Fee
State
~asis

(10)

Cred
FeD ~roup

Basis

(11)
Cred

~roup
Basis

Alabama
Alaska
Arizona--Private Carrier
Arizo~--State Fund
Arkansas
Connect Icut
District of Col~mblo
Florida
Hm~mil
Zdaho
Illinotm
Indt~

Louisi~
~ine

Mississippi
Missal1
~ ~sh~re
~ ~xlco

~ rth ~o11~
e~n--Prlvate ~ri~
egon--S~e Fund

Rhode Zsl~d
~uth ~o1~
~uth ~ota
Tennessee
Te~s
~--Pr irate

Vtrginto
Wisc~in

Aggregate Fits :
12. Co~ntry-~ide

13. All Fee States
14. All Non-Fee States

15. Fee 6rcu~ States
16.NOn-Fee ~o~ S~t~

1,873,146 0.0570 0.4329 0,010~ 0.254 0.759 0.748
869,515 0.0219 0.2137 0.0036 0.355 0.962 0.959

1,450,126 0.0052 0.3036 0.00~0 0.307 0.903 0,053
1,236,379 "0.0081 0,360~ 0.0108 0.205 0.747 0.649
1,114,326 0.0259 0.5111 0.0080 0,235 0.839 0.630
3,250,884 0.0260 0.2363 0.001| 0.7~5 0.990 0,990

626,897 0.0243 0.2761 0.0043 0.391 0.946 0.945
10,296,516 0.0387 0.2723 0.0039 0.422 0.958 0.932

900,833 0.0054 0.2475 O.(X~I 0.481 0.972 0.956
637,341 0.0291 0.2624 0.00~7 0.182 0,814 0.733

7,761,769 0.0139 0.1859 0.0023 0.496 0.995 0.976
2,142,437 0.0541 0.2771 0.0060 0,281 0.904 0.999
1,305,342 0.0322 0.3001 0.0062 0,291 0.696 0.890
1,967,125 0.0561 0.5159 0.0079 0.398 0.845 0.836
1,492,482 0.0135 0.2151 0.0043 0.305 0.949 0.946
1,431,587 "0.0025 0.4473 0.0066 0.412 0,895 0.679
4,301,479 0.0108 0.2466 0.0024 0.614 0.903 0,972
1,145,165 0.0326 0.3671 0.00~4 0.345 0.890 0.693
2,602,708 0.0566 0.2743 0.0028 0.603 0.978 0.976
1,115,474 0.0090 0.2560 0.00~ 0.144 0.773 0.681

790,971 0.0847 0.4e60 0.0111 0.264 0.729 0.717
2,233,048 0.0244 0.3247 0.00=39 0.335 O.90~ 0.901
1,545,649 0.0271 0.40~ 0.0099 0.277 0.608 0.799
1,191,956 0.0252 O.59~6 0.0114 0.313 0.721 O.617

927,250 0.0299 0.2177 0.0022 0.613 0.986 0.975
1,061,236 0.0213 0.3591 0.0096 0.253 0.619 0.739

343,347 0.0254 0.2966 0.0037 0.467 0.960 0.959
2,501,405 0.0272 0.2925 0.0~ 0.262 0.007 0.800

20,151,313 0.0554 0.2708 0.0052 0.315 0.925 0.921
292,232 0.0330 0.3119 0.0163 0.116 0.553 0.441
357,258 0.0236 0.2267 0.0042 0.331 0.951 0.948

2,386,958 0.0258 0.5496 0.0025 0.853 0.982 0.981
3,295,468 0.0213 0.2402 0.0021 0.69~ 0.987 0.986

94,609,524 0.0327 0.295S 0.00~1 0.3~2
31,164,493 0.0214 0.2630 0.00~ 0.346
53,445,031 0.039~ 0.29~ 0.003~ 0.4~
17,~9,1~ 0,011~ 0.25M 0.~ 0,393
67,~,359 O.~ 0.2~ 0.~ 0.307

17. Group Sigma-squared :
10. Iroup M :

19. iO00~Srou~ emma-squared :
20. ~roup ~ beta :

0.85S

79.6927
000.32

0.33451
o.o~s1

0.794

74.6477
548.51

0.20805
O.0216

0.899

80.9685
780.74

0.31424
0.0398

0.562
0.269

0.826
0.376
0.899

0.886

0.385

0.605

56.1213
151.79

0.04605
0.0114

0.705
O.

0.798
0.987
0.933
0.943

0.877
0.867
0.805
0.933
0.854

0.859
0.971
0.721
0.671
0.880
0.761
0.662
0.982

0.948
0.856
0.903
0.489
0.936
0.976
0.963

0.856

84.7570
679.55

0.25352
0.0367
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Type of Fit : Adjusted Linear
Credibility Fo~ula : Version 3
Adjustment fop Bias : No

(I)

State

(2) (3) (4) (5) (6)
State

84-83 Stats State Estimate Current
Pre~iu~ Est immts Estimate of sl~ ~ld
(~’s) of beta of intercp, f~ be~ F~II

(7) (9)

Cred Cred
Country.ida Foe State

Basis      Basis

(g)

Stats
Basts

(I0)

C~sd
Fee ~roup

Basis

(~1)
Cred

~on-Fee

Basis

Alabama
Alaska
Ar izor~--Pr Ovate Carrier
~r izona--State Fund
Arkansas
Connecticut
District of Columbia
Florida

I~o

Indl~

Louisl~
~lne
~yl~
Ntchl~
Nississlppi
~iss~i
~ ~shi~e
~ ~xico

Rhode Isled
~uth ~o11~
~uth ~k~
Tennessee
TI~I
~--Private ~rler
Vm~t
Vlrgini~

Aggregate Fits :
12. Count~’y-~ids

13. All Foe States
14. All Non-Fee States

15. Fee grou~ States
16.Non-Foe ~roup S~tes

1,973.146 0.0359 0.2718 0.0~5 0.254
889,515 0.0277 0.2716 0.0046 0.355

1,450,129 0,0047 0.2719 0,0054 0.307
1.236,379 "0.0061 0.2719. O.OOeO 0.205
1,114,326 0.0226 0.2718 0.0070 0.235
3,250,684 0.0301 0.2719 0.0021 0.785

626,897 0.0240 0.2718 0.0042 0.391
10,288,516 0.0386 0.2718 0.0039 0.422

900,833 0.0060 0.2719 0.0034 0.481
637,341 0.0301 0.2718 O. 0090 0.182

7,761,768 0,020~ 0.2718 0.0033 0.496
2,142,437 0.0334 0.2718 0.0059 0.291
1,305,342 O. 0292 O. 2718 O. 0057 O. 291
1,957,125 0.0296 0.2718 0.0041 0,368
1,482,462 0.0171 0.2718 0.0054 0.306
1,431,587 "0.0016 0.2719 0.0040 0.412
4,301,479 0.0117 0.2719 0,0027 0.614
1,145,165 0.0241 0.2718 0.0048 0.345
2,602,709 0.0363 0.2718 0.0027 0.603
1,115,474 0.0104 0.2718 0.0114 0.144

796,971 O. 0474 O. 2719 O. 0062 O. 264
2,233,049 0.0205 0.2719 0.0049 0.335
1,545,649 0.0180 0.2718 O. 0056 0.277
1,191,656 0.0116 0.2718 0.0053 0,313

927,250 0.0372 0.2718 0.0027 0.613
1,051,236 0.0161 0.2719 0.0065 0.253

343,347 O. 0240 O. 2718 O. 0035 O. 467
2,501,405 O. 0262 O. 2718 O. 00~3 O. 262

20,151,313 0.0556 0.2718 0.0052 0.315
292,232 0.0288 0.2718 0.0142 0.118
357,258 0.0283 0.2718 0.0050 0.331

2,386,958 O. 0201 O. 2718 O. 0019 O. 853
3,295,468 0.0242 0.2718 0.0024 0.695

84,609,524 0.0527 0.2855 0.0031 0.382
31,164,493 0,0214 0.26~0 O. 0021 0.346
53,445,031 0.0599 0.2993 0.00~ 0.403
17,349,165 0.0113 0.239~ O. 00~) 0.363
87,260,3.r~ 0.03~ 0.29~0 0.0034 0.387

17. group Sl~lm-Squm’ed :
11. group W :

19. group ~mm-sq~red :
20. groq) ~ beta :

O. 868 O. 869
O. 928 O. 928
0.905 0.971
0.811 0.761
O. ~49 O. 85O
O. 964 o. 984
O. 939 O. 940
O. 948 O. 927
O. 959 O. 943
0.771 0.704
O. 962 O. 946
O. 689 O. 890
O. 896 O. 897
O, 942 O. 942
0.905 0.906
O. 945 O. 945
0.975 0.964
O. 924 O. 924
O. 974 O. 974
0.679 0.599
O. 876 O. 877
0.9i9 0.920
0.956 O, 887
0.909 0.876
O. 974 O. 954
0.867 0.921
O. 957 O. 957
0.874 O. 875
0,910 0.910
0.577 0.491

¯ 0.917 0.919
O. 997 O. 987
O. 980 O. 980

0.712
O. 525

0.859
0.465
O. 868

O. go~

0,628

0.900 0.821 0.922 0.709

O. 847
0.915

0,825
0,981
0.929
0.938

0.871
0.879
0.951
O. 889
0.955

0.910
O. 969
O. 640
O. 856

0.970

0.949
0.854
0.894
0.534
0.903
0,984
0,977

67.299~ 58.1688 73,1445 38.3022 77.0901
795.24 470.40 921.36 153.18 727.87

0.00030 0.00011 0.000.~ 0.00006 0.00029
0.0333 0.0222 0,0409 0.0126 0.0400



(1)

State

(2)       (3)     (4)
State

(O00’s) of be~ o~ in~cp.

Alabm                  1,973,146 0.0366 0.3802 0.0082
Alaska 89g,515 0.0150 0.2073 0.0031
Arizona--Private Carrier 1,450,128 0.0¢57 0.3043 0.0042
Arizona--Stata Fund 1,236,379 -0.0024 0.3366 0.0092
Arkansas 1,114,326 0.0227 0.2917 0.0~63
Connecticu~ 3,250,854 O.01gg 0.2163 0.0010
Oistrict of Col~la 626,897 0.0041 0.2359 0.0037
Florida 10,288,516 0.0253 0.2381 0.0022
H~411 ~00,833 0.0181 0.2750 0.0044
Idaho 637,541 0.0254 0.2495 0.0073
Illinois 7,761,769 0.0156 0.1876 0.0022
Indiana 2,142,437 0.0306 0.2694 0.0052
Kansas 1,305,342 0.0307 0.2857 0.0052
Louisl~r4 1,967,125 0.0415 0.4758 0.0067
~tne 1,482,482 0.0062 0.2048 0.0046
Maryland 1,431,587 "0.0082 0.4135 0.(X)46
Michigan 4,301,479 0.0118 0.2431 0.0031
Mississippi 1,145,155 0.0286 0.3334 0.0032
Missouri 2,602,708 0.0317 0.2674 0.0025
N~ Hampshire 1,115,474 0.0135 0.2194 0.0064
~)4exlco 799,971 0.0512 0.4734 0.0099
North Carolina 2,233,048 0.0173 0.3141 0.0048

~Rh egon--Privats Carrier 1,545,549 0.0143 0.3956 0.0089
sgon--S~ats Fund 1,191,856 0.0096 0.5458 0.0136
ode Island 927,250 0.0268 0.2107 0.0030

South Carolina 1,081,236 0.0188 0.5489 0.00~
South Oekota 343,347 0.0157 0.2939 0.00~
Tennessee 2,501,405 0.0252 0.2833 0.0066
Texas 20,151,313 0.0499 0,2918 0.0041
Utah--PrOves ~rrisr 292,232 0.0361 0.3294 0.01~
Vermont 357,258 0.019S 0.2214 0.0020
Virginia 2,386,958 0.0205 0.3359 0.0014
¼is¢onain 3,295,469 0.0217 0.239~ 0.0029
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Aggregate Fits :
i2. Country.-~lde

13. All Fee Staten
14. All Non-Fee Staten

16.~-Fee ~ S~tee

(6) (7) (8) (9)

Current Crsd Crsd Non-Fee
Cred Countrywide Fee S~te S~to Fee ~oup ~oup

F~Ie ~sis ~is ~Is Basis ~asis

O. 292 O. 782 O. 805
0.405 0.962 0.966
O. 443 O. 933 O. 727
0.221 O. 737 O.
0.281 0. 858 0. 874
i. O00 o.gg6 o.gg6
O. 388 0. g46 0. 953
0.649 0.980 0.905
O. 379 O. 92S O. 705
O. 205 0.817 0.462
0.513 0.980 0.904
0.313 0.899 o.gii
0.333 0,899 0.911
O. 432 O. ~43 O. 861
O. 270 O. 919 O. 929
0.542 o.gi8 0.929
0.475 0.961 0.629
0.629 0.959 0.964
O. 65! O. 97~ O. 978
0.20e 0.855 0,531
0.292 0.713 0,741
O. 396 O. 912 O. 923
0.265 O, 752 O. 778
O. 239 O. 556 O.
O. 430 O. 964 O. 839
O. 364 O. 876 O. 577
O. 449 0.9~0 O. 956
O. 262 O. ~45 O. 865
O. 383 O. 933 O. 942
O. 119 0.460 O. 141
O. 675 O. 984 O. 956
i.O00 0.992 0.993
O. 522 O. 969 O. 973

0.579
0.218

0.551
0.307
O. 929

0.712

0.413

O. 775
O. 960

O. 853
O. g96
O. 944
O. 979

O.
O. 895
0.838
o,gi6
0.915

O. 957
O. 974
O. 849
0.704
O. 908
0.744
o. 546
O. 963

O. 948
o. 842
o. 931
o. 450
o. 983
O. 992
o. 967

54,609,524 0.0272 0.27,-6 0.0025 0.425
31,154,493 0.0176 0.2490 0.0�~2 0.354
53,445,031 0.0331 0.2~S7 0.0030 0.4~
tT,~g, 165 O.Ot~ 0.2583 0.~ 0.371
67,2~,356 0.~14 0.28~ 0.~ 0.439

0.880 0.597 0.916 0.516 0.874

17. Stoup Slg~m-squered :
18. group ~ :

i9. lO00tgroup emm~-squ~r~d :
20, Ib’oqJ ~ beta :

57.8278 59.2894 57.0040 42.4812 61.9595
630.79 163.74 671.00 91.83 598.96

0.23909 0.0460~ 0.27~73 0.02375 0.22927
0.0276 O.OlT~J 0.0334 0.0130 0.0313



NCCI -- T~E~ ~N~L~SIS

Paid L~seee Nodlcal

Type of Fit : Adjured Ll~
~ediblllty F~la : V~si~ 3
adJus~t ~ Bl~ : ~

(1) (2) (3) (4) (5) (8)

84-08 Stata Stata £sttmate Current
Premium EstiMte Estimate o? sl~ ~ed
(~’s) of be~ of ~nt~cp. Y~ ~ Fo~la

(7) (0] (9) (10) (11)

Cred Cred Non-Fee Cred Non-Foe
Country~ide Foe S~ato State Fee ~rou~ ~rouD

~sts ~sls ~sts 8asLs ~as~s

Alaska
Arizona--Private Cart 1or
Ar izona--Stata Fund
Arkansas
Connecticut
District of Col~ia
Flori~

I~o
Illinois
Indt~

Louist~
~ine
~yl~d

~isstssippi
~issou~i
~ ~shire
~ ~xlco
~rth ~olt~
~egon--PPivata ~rier
~lgon--S~te Fund
Rhode Isl~d
~uth ~olI~
South ~o~
Tennessee
Te~s

Ve~n~

~lscons~n

Aggregate Fits :
12. Country-~ide

13. All Fee States
14. All Non-Fee States

15. Fee ~r’oup States
16.Non-Fee ~r’oup States

1,875,146 0.0282 0.2719 0.0058 0.282
089.515 0.0197 0.2718 0.0041 0.406

1,450,120 0.0051 0.2718 0.0037 0.443
1,236,379 "O.OOL9 O.2?LO 0.0075 0.221
1,114,326 0.0212 0.2718 0.0059 0.281
3,250,884 0.0251 0.2718 0.0013 1.000

625,897 0.0047 0.2718 0.00~2 0.308
10,208,516 0.0288 0.2718 0.0025 0,649

900,833 0.0159 0.2718 0.0043 0.379
637,341 0.0277 0.2718 O.OOeO 0.206

7,761,769 0.0226 0.2718 0.0032 0.513
2,142,437 0.0308 0.2718 0.(X)52 0.315
1,305,342 0.0292 0.2718 0.0049 0.333
1,967,125 0.0236 0.2718 0.00S8 0.432
1,482,482 0.0082 0.2718 0,0061 0.270
1,431,587 "0.0041 0.2718 O.OG30 0.642
4,301,479 0.0130 0.2718 0.0036 0.475
1,145,165 0.0233 0.2718 0.0026 0.629
2,602,708 0.0322 0.2718 0.00~ 0.651
1,115,474 0.0168 0.2718 0.0079 0.208

798,971 0.0352 0.2718 0.0058 0.292
2,233,048 0.0150 0.2718 0.0042 0.396
1,545,649 0.0100 0.2718 0.0052 0,265
1,191,856 0.0048 0.2718 0.0059 0.239

927,250 0.0543 0.2718 0.0038 0.430
1,081,236 0.0129 0.2718 0.0045 0.364

343,547 0.0162 0.2718 0.00.57 0.449
2,501,405 0.0242 0.2718 0.0063 0.262

20,151,313 0.0516 0.2718 0.0043 0.383
292,232 0.0298 0.2718 0.0159 0.119
357,258 0.0240 0.2718 0.0024 0.675

2.386.958 0.0169 0.2710 0.0011 1.000
3,29~,468 0.0247 0.2718 0.0032 0.522

94,609,524 0.0272 0.2718 0.0026 0,425
31,154,49~ 0.0176 0.2490 0.0022 0.354
53,445.031 0.0335 0.2857 OoOOSO 0.465
17,349,165 0.0129 0.2365 O. OOSO 0.371
57,280,359 0.0314 0.2505 0.0026 0.439

17. ~r’oup Siglm-squ~ed :
10. Iro~l) M :

19. ~ro~ emm~-sq~red :
20. gro~ ~ beta :

O. 873 o. 896
O. 935 O. 947
o. 945 O. 857
0.80~ 0.590
O, 872 O. 895
O. 993 O. g95
0.929 0.942
O. 973 O. 928
0.926 0.814
O. 787 O. 566
O. 958 O. 889
0.096 0.015
0.906 0,923
0.942 0.953
O. 863 O. 088
O. 962 O. 970
O, 951 O. 874
O. 972 o. 977
0,974 0.979
O. 790 O. 570
0.881 0.902
0.931 0.944
O. 859 O. 854
O. 832 O. 636
0,941 0.850
O. 920 O. 802
O. 946 O. 956
O. 858 O, 882
0.927 0.941
0.550 0.301
0.975 0.980
O. 995 O. 996
O. 959 O. 967

0.821
0.532

0.770
0.498
0.960

0.940

0.755

0.904 0.724 0.940 0.725

0.876
0.936

0.875
0.993
0.930
0.974

0.890
0.908
0.943
0.866
0.963

0.972
0.974
0.794
0.893
0
0
O.~ao
0.945

0.947
0.859
0.929
0.556
0.976
0.995
0.960

46.7591 39.2828 51.5037 32.8983 51.0660
810.33 195.65 774.11 133.73 653.23

0.0<)024 0.00007 0.00032 0.000~ 0.0<X)26
0.0284 0.0189 0.0545 0.0143 0.0325



~I -- TRE~ ~V.VSIS

Type oq Fit : Linear
Orediblllty Formula : V~slon
AdJumtaant for 5ires : Yes

In~mlty
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Sheet 49

11)

Stats

(2) (3) (4)

94-99 State Stats
Pr~L~ Estimate Estlmate
(OOO’s) of beta of intercp.

(5)

Estimate
of slg~m
fer be~

(5)

Crsd
Foraula

(7)

Crsd

Alabama
Alaska
Ar tzona--Pr tvate Carrier
Arizona--Stata Fund
Arkansas
Connecticut
District of Collie
Florida

Idaho
Illinots
Indiana

Louisiana
~aine
Maryland
Michigan
Mississippi
Mlssourt
~ He~irm
N~ Mexico
North ~rollna

l egon--Pr ivmts Canrler
sgon--Stats Fund
ode Island

Sou~h Carolina

Tennessee
Texa~
Utah--Private Carrier
Vs~aont
Virginia
Wisconsin

8. Country-wide

1,873,146 0.0419 0.3645 0.0092 0.424 0.952
889,515 "0.0131 0.3272 0.0024 0.827 0.905

1,450,129 "0. 0009 O. 2256 O. 0020 O. 677 O. 939
1,236,379 0.0112 0.3295 0.0071 0,292 0,929
1,114,326 0.0198 0.3446 O. 0059 0.370 0.922
3,250,864 0.0287 0.5330 0.0077 0.419 0.972

625,997 "0.0213 0.3589 0.0075 0.290 0.870
10,288,515 0.0564 0.3949 0.0049 0.486 0.991

go0,833 O. 0075 O. 4054 O. 0050 O. 493 O. 906
637,341 0.0123 0.3855 0.0106 0.220 0.872

7,761,769 0.0120 0.40~1 0.0018 t.(XX) 0.988
2. 142,437 0.0153 O. 2452 0.0019 O. 804 0.959
1,305,342 O. 0195 O. 3953 O. 0026 O. 920 O. 956
1,967,125 0.0211 0.7585 O.OOe9 0,519 0.954
1,482,482 "0. 0025 O. 490e O. 0097 O. 447 O. 940
1.431,587 "0.0528 0.7366 0.0075 0.595 0.939
4,301,479 0.0046 0.6017 0.0032 1.000 0.979
1,145,165 0.0179 0.3414 0.0051 0,559 0.924
2, $02,705 O. 0295 O. 3551 O. 0017 1. 000 O. 965
1,115,474 0.0044 0.4502 0.0110 0,256 0,922

798,971 0.0971 0.7012 0.0160 0.285 0.995
2,233,049 O. 0192 O. 3630 O. 0061 O. 359 O. 959
1,545,649 "0.0256 0.4877 0.01S8 O. 187 0.945
1,191,856 0.0099 0.7740 0.0060 0.778 0.927

927,250 O. 0929 O. 8054 O. 0100 O. 486 O. 9Oe
1,061,256 0.0264 0.5933 0.0075 0.478 o.gtg

343. 347 O. OOeS O. 4019 O. O019 1. 000 O. 789
2,501,405 0.0228 0.3781 0.0071 0.322 0.964

20,151,313 0.0563 0.3638 0.0042 0,522 0.995
292,232 0.00~0 0.2743 0.0157 0.106 0.781
357,258 O. 0124 O. 4025 O. 00~3 O. 389 O. 795

2,386,958 0.0129 0.40S3 0.0031 0.789 0.962
3,295,468 O. 0023 O. 3402 O. 0037 O. 554 O. 972

84,509,524 0.0516 0.4202 O. 0024 0.542 0.925

g. ~roup Sigma-squared :
10. ~roup W :

11. lOOOlGroup (~mmm-squarml :
12. ~ro~p K :

13. Er~up ~ beta :

94.2556
2,019.96
O. 80773
104,322
0.0302
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(1)

Stats

(2) (3)     (4) (5)

84-88 Statl     Stats Estizlte

(O00°s) of beta of intarcp. ~o~ beta

Alabama                    1,873,148 0.0474 0.4112 0.0091
Alaska 888,515 0.0127 0.2012 0.0026
Artzona--Petveta Canrlsr 1,450,128 "0.0005 0.2927 0.00~2
Artzona--Stata Fund 1,236,379 "0.(X)81 0.3605 0.0105
Arkansas 1,114,326 0.0243 0.3054 O.0079
Connecticut 3,250,884 0.0184 0.2166 0.0016
01strfct of Columbia 626,897 0.0094 0.2303 0.0064
Florida IO,288,515 0.0305 0.2533 O.0025
Ha~11 900.833 0.0075 0.2538 O.OO2g

Idaho 637,~41 0.0276 0.2595 0.00~
IllLnols 7,761,769 0.0124 0.1824 0.00~0
Indiana 2,142,437 0.0311 0.2724 0.0055
Kansas 1,305,542 0.0274 0.2903 0.0057
Louisiana 1,967,125 0.0473 0.4990 0.0055
Valne 1,482,482 0.0107 0.2058 0.0039
Maryla~l 1,431,587 "0.0089 0.4227 0.0071
Michigan 4,301,479 0.0132 0.2482 0.0024
Mississippi 1,145,165 0.0285 0.3591 0.0059
Mlssourt 2,502,705 0.032g 0.2670 0.0025
N~H~pshlre 1,115,474 0.(X)51 0.2271 0.0099
N~wl4exlco 799,g71 0.0720 0.4501 0.0092
North Canotlna 2,233,048 0.0179 0.3055 0.0054
oregon--Prfv~ta ~r~ 1,545.649 0.0147 0.3656 0.0074
Oregon--Stata Fund 1,191,856 0.0738 0.7859 0.0131
Rhode Island 927,250 0.0220 0.1992 0.0027
South Carolina 1,061,236 0.0158 0.3450
South Dakota ~43,547 0.0175 0.2721 0.0034
Tennessee 2,501,405 0.0239 0.2745 0.0061
Texas 20,151,313 0.0515 0.2650 0.00~3
Utah--Private Carrier 292,232 0.0256 0.2ggo 0.0154
Vermont 357,258 0.0182 0.2134 0.0043
VLrginfa 2,385,958 0.0223 0.3327 0.0024
~isconsfn 3,295,468 O.O182 0.2341 0.0020

Aggregate Fits :
12. Count~y-~idl

13. All Fee States
14. All Non-Fsa States

15. Fee ~roup States
16.~-Fee ~ S~tes

(8) (7) (8) (g) (10) (1I)
Ored Cred

C~reont Crod Crod Non-Fsa Crod Non-Feo
Red Cou~Py~Lde Foe Sta~o State Fee Oroup ~roup

FoPaula Besls Balls Basis Basis ~asis

0,274 0,916 0.923
0.470 0.839 0.853
0.340 0.894 0.885
0.205 0.878 0.869
0.237 0.867 0.978
0.839 0.949 0,954
0.413 0.787 0.805
0.511 0.983 0.981
0.521 0.841 0.831
0.183 0.790 0.782
0.541 0.979 0.875
0.298 0,925 0.932
0.309 0.884 0.894
0,549 o.gtg 0,927
0.319 0.895 0.905
0.351 0.893 0.902
0.824 0,961 0.957
0.369 0.870 0.881
0,819 0.9SI 0.943
0.139 0.867 0,955
0.302 0.824 0.839
0.541 0,925 0.935
0.315 o.g~ O,90g
0.383 0.874 0.858
0,446 0.645 0.935
0.251 0.861 0.852
0.483 0,875 0,701
0.272 0.935 0.941
0.375 0.991 0.992
0.117 0.540 0.646
O. ~01 O. 6~$ O. 705
0.856 0.953 0.939
0.715 0,950 0.955

64 ,~05,524 0.02<JO 0.27~4 0.0025 0.404
31,164,493 0.0201 O. 2~20 O. 0023 0.562
53,445,051 0.0346 0.2~ 0.002l 0.429
17,549,165 0.0105 0.23~9 O.0OSO 0.381
67,260,568 0.0543 0.2~97 0.0026 0.411

0,750
0.728

0.683
0.6]5
0.928

0.882

0.705

o. 822

0.852
0.943
0.767
0.991

0.9~6
0.870
0.909
0.884
0,880

0.855
0.930
0.852
O. 8~
0.919
¢

0.829

0.650
0.927
0.990
0.616
0.559
0.924
0.944

0.876 0.862 0.891 0.759 0.861

17. Grow Slgm-~lu~ed :
11. tiPo~M :

19. 100Olerow e~l-~lUlred :
20. ~oupK :

21. ~row leman beta :

63.7031 88.3366 61.0554 52.1279 66.8195
861.65 651.43 799.23 148.44 764.13

0.33304 0.26156 0.33150 0.04538 0.29772
191,268 261,170 164,181 1,124,512 224.434
0.0292 0.O199 0.0547 0.0106 0.0340
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NCCI -- Analysis of Trend
Using On Level Premium

State : Connecticut

Exhibit
Sheet

(1)

Policy
Year

1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

1
2
3
4
5
6

21

(3)
On Level
Premium
(O0’s)

569,827,170
614,725,700
669,954,560
713,666,150
758,615,200
817,427,440

(4) (5) (6) (7)
Ultimate Indemnity

Indemnity    Pure
, Losses Premium (2),(2) (2)*(5)

136,956,542 0.240
170,002,426 0.277
191,062,783 0.285
229,282,844 0.321
245,345,963 0.323
324,306,248 0.397

1.844

Fitted
Indemnity

Pure
Premium

1 0.240 0.239
4 0.553 0.266
9 0.856 0.294

16 1.285 0.321
25 1.617 0.348
36 2.380 0.378

91 6.932

(1)

Policy
Year

(2)

Time
Index

(3)
On Level

Premium
(O0’s)

(4) (5)     (6) (7)
Ultimate Medical
Medical Pure

* Losses Premium (2)*(2) (2)*(10)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3

5
6

21

569,827,170
614,725,700
669,954,560
713,666,150
758,615,200
817,427,440

67,390,814 0.118
79,442,735 0.129
95,781,806 0.143

113,712,121 0.159
127,096,722 0.168
149,579,231 0.183

o.go0

1

9
16
25
36

91

0.118
0.258
0,429
0.637
0.838
1.098

3. 379

0.118
0.131
0.144
0.157
0.170
0.183

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity Medical

0.027 0.013

0.211 0.105

0.913 0.995

2.617 3.088

6.499 28.475

* Losses not on current benefit level.
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Sheet    3

(i)

Policy
Year

(2)

Time
Index

NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Connecticut

(3) (4) (5)
Premium

at Present Ultimate Indemnity
Rates Indemnity    Pure

(O0’s) , Losses Premium

(6)

(2)*(2)

(7) (8)
Fitted

Indemnity
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

561,037,440
629,961,400
679,109,610
725,440,540
774,118,700
812,479,270

136,956,542 0.244
170,002,426 0.270
191,062,783 0.281
229,282,844 0.316
245,345,963 0.317
324,306,248 0.399

1.827

1
4
9

16
25
36

91

0.244
0.540
0.844
1.264
1.585
2.395

6.872

0.237
0.264
0.291
0.318
0.345
0.373

(l)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(OO’s)

(5)     (6)       .(7)
FiLted

Ultimate Medical Medical
Medical Pure Pure

Losses Premium (2),(2) (2)*(10)     Premium

1982
1983
1984
1985
1986
1987

Totals

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

1
2
3
4
5
6

21

561,037,440
629,961,400
679,109,610
725,440,540
774,118,700
812,479,270

Indemnity Medical

0.027 0.013

0.209 0.104

0.883 0.982

2.360 2.629

5.504 14.793

67,390,814 0.120
79,442,735 0.126
95,781,806 0.141

i13,712,121 0.157
127,096,722 0.164
149,579,231 0.184

0.892

1
4
9

16
25
36

91

0.120
0.252
0.423
0.627
0.821
1.105

3.348

0.117
0.129
0.142
0.155
0.168
0.181

* Losses not on current benefit level.
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(i)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(OO’s)

NCCI -- Analysis of Trend
Using On Level Premium

State : Florida

(4)

Ultimate
Indemnity

Losses

(5)

Indemnity
Pure

Premium

Exhibit
Sheet

(6)

(2),(2)

II
5

(7)

(2),(5)

(8)
Fitted

Indemnity
Pure

Premium

1980
1981
1982
1983
1984
1985
1986

Totals

i
2
3
4
5
6
7

28

1,293,265,140
1,256,754,650
1,361,724,900
1,551,010,350
1,580,721,260
1,544,535,610
1,549,550,950

292,111,111
294,059,042
342,775,963
454,862,291
519,103,487
602,819,904
762,980,231

0.226
0.234
0.252
0.293
0.328
0.390
0.492

2.216

i
4
9

16
25
36
49

140

O.
O.

2.
3.

lO.

226
468
755
173
642
342
447

053

0.189
0.232
0.274
0.317
0.359
0.401
0.444

(i)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(OO’s)

(4)

Ultimate
Medical

Losses

(5)
Medical

Pure
Premium

(6)

(2),(2) (2)

(7)

,(io)

(8)
Fitted

Medical
Pure

Premium

1980
1981
1982
1983
1984
1985
1986

Totals

i 1,293,265,140
2 1,256,754,650
3 1,361,724,900
4 1,551,010,350
5 1,580,721,260
6 1,544,535,610
7 1,549,550,950

28

265,035,958
254,951,857
272,618,648
329,978,273
359,030,948
397,032,756
440,373,519

0.205
0.203
0.200
0.213
0.227
0.257
0.284

1.589

i
4
9

16
25
36
49

140

0.205
0.406
0.601
0.851
1.136
1.542
1.989

6.730

0.187
0.200
0.214
0.227
0.240
0.254
0.267

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.042

0.147

0.897

O.996

6.594

Medical

0.013

0.174

0.806

0.805

4.563
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NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Florida

(1)

Policy
Year

(2)

Time
Index

(3) (4) (5)
Premium

at Present Ultimate Indemnity
Rates Indemnity    Pure

(O0’s) Losses Premium

(6)

(2),(2)

(7)

(2)*(5)

(8)
Fitted

Indemnity
Pure

Premium

1980
1981
1982
1983
1984
i985
1986

Totals

i
2
3
4
5
6
7

28

1,300,497,710
1,236,103,330
1,345,914,380
1,578,555,500
1,594,071,230
1,561,551,120
1,574,496,540

292,111,111 0.225
294,059,042 0.238
342,775,963 0.255
454,862,291 0.288
519,103,487 0.326
602,819,904 0.386
762,980,231 0.485

2.202

1
4
9

16
25
36
49

140

0.225
0.476
0.764
1.153
1.628
2.316
3.392

9.954

0.192
0.233
0.274
0.315
0.355
0.396
0.437

(l)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(O0’s)

(4) (5) (6) (7) (8)
Fitted

Ultimate Medical Medical
Medical Pure Pure

Losses Premium (2)*(2) (2),(10)     Premium

1980
1981
1982
1983
1984
1985
1986

Totals

1
2
3
4
5
6
7

28

1,300,497,710
1,236,103,330
1,345,914,380
1,578,555,500
1,594,071,230
1,561,551,120
1,574,496,540

265,035,958 0.204
254,951,857 0.206
272,618,648 0.203
329,978,273 0.209
359,030,948 0.225
397,032,756 0.254
440,373,519 0.280

1.581

1
4
9

16
25
36
49

140

0.204
0.413
0.608
0.836
1.126
1.526
1.958

6.670

0.189
0.201
0.213
0.226
0.238
0.251
0.253

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.041

0.151

0.897

0.948

6.602

Medical

0.012

O. 176

O. 793

O. 764

4.379



Exhibit
Sheet

v    v v v v v



NCCI -- Analysis o£ Trend
Using On Level Premium

State : Illinois

(1)

Policy
Year

1981
1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

(3)
On Level

Premium
(oo’s)

1 1,354,9o7,15o
2 1,6o8,437,59o
3 1,717,189,71o
4 1,866,112,040
5 1,947,123,470
6 2,015,054,730
7 2,099,719,150

28

(4) (5) (6) (7)
Ultimate Indemnity

Indemnity     Pure
Losses Premium    (2),(2)     (2),(5)

Fitted
Indemnity

Pure
Premium

360,137,546 0.266 1 0.266 0.263
437,662,936 0.272 4 0.544 0.276
498,946,414 0.291 9 0.872 0.289
553,925,795 0.297 16 1.187 0.302
614,635,381 0.316 25 1.578 0.315
679,717,193 0.337 36 2.024 0.328
703,737,579 0.335 49 2.346 0.341

2.113 140 8.817

(1)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(O0’s)

(4) (5)     (6) (7)
Ultimate Medical
Medical Pure

Losses Premium (2),(2) (2),(10)

(8)
Fitted

Medical
Pure

Premium

1981
1982
1983
1984
1985
1986
1987

Totals

1 1,354,907,150
2 1,608,437,590
3 1,717,189,710
4 1,866,112,040
5 1,947,123,470
6 2,015,054,730
7 2,099,719,150

28

150,688,732 0.iii i 0.Iii
195,345,346 0.121 4 0.243
228,133,787 0.133 9 0.399
248,217,966 0.133 16 0.532
273,012,188 0.140 25 0.701
326,149,476 0.162 36 0.971
356,901,062 0.170 49 1.190

0.971 140 4.147

0.Ii0
0.120
0.129
0.139
0.148
0.158
0.16V

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.013

0.250

0.965

2.642

11.664

Medical

0.009

0.i01

0.947

1.779

9.497



C1)

Policy
Year

(2)

Time
Index

NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Illinois

(33
Premium

at Present
Rates

(oo,s)

(4)
Ultimate

Indemnity
Losses

(5)
Indemnity

Pure
Premium

Exhibit
Sheet

(6)

(2),(2)

II
9

(7)

(2),(5)

(8)
Fitted

Indemnity
Pure

Premium

1981
1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6
7

28

1,343,612,110
1,605,299,720
1,756,738,750
1,915,826,640
1,990,723,980
2,065,669,450
2,151,691,930

360,137,546
437,662,936
498,946,414
553,925,795
614,635,381
679,717,193
703,737,579

0 268
0 273
0 284
0 289
0 309
0 329
0 327

2.079

1
4
9

16
25
36
49

140

o
o
o
1
1
1
2

268
545
852
157
544
974
289

629

0
0
o
0
o
o
0

263
274
286
297
308
319
331

(1)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(oo,s)

(4)

Ultimate
Medical

Losses

(5)
Medical

Pure
Premium

(6)

(2)x(2)

(7)

(2),(10)

(8)
Fitted

Medical
Pure

Premium

1981
1982
1983
1984
1985
1986
1987

Totals

1 1,343,612,110
2 1,605,299,720
3 1,756,738,750
4 1,915,826,640
5 1,990,723,980
6 2,065,669,450
7 2,151,691,930

28

150,688,732
195,345,346
228,133,787
248,217,966
273,012,188
326,149,476
356,901,062

0.112
0.122
0.130
0.130
0.137
0.158
0.166

O. 954

i
4
9

16
25
36
49

140

0.112
0.243
0.390
0.518
0.686
0.947
1.161

4.058

O.lll
0.119
0.128
0.136
0.145
0.154
0.162

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.011

0.252

0.947

2.083

9.487

Medical

0.009

0.102

0.931

1.497

8.223
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Sheet 1 1

(i) (2)

Policy Time
Year Index

NCCI -- Analysis of Trend
Using On Level Premium

State : Louisiana

(3) (4) (5)
On Level Ultimate Indemnity

Premium Indemnity    Pure
(O0’s) Losses Premium

(6)

(2)*(2)

(7)

(2),(5)

(8)
Fitted

Indemnity
Pure

Premium

1981
1982
1983
1984
1985
1986

Totals

i
2
3
4
5
6

21

477,058,240
441,148,400
467,070,920
496,420,040
469,211,930
440,925,720

189,989,150 0.398
203,502,812 0.461
226,939,041 0.486
253,905,963 0.511
248,971,388 0.531
234,114,745 0.531

2.918

1
4
9

16
25
36

91

0.398
0.923
1.458
2.046
2.653
3.186

10.663

0.422
0.448
0.474
0.499
0.525
0.550

(1)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(O0’s)

(4) (5) (6) (7) (8)
Fitted

Ultimate Medical Medical
Medical Pure Pure

Losses Premium (2)*(2) (2),(10)     Premium

1981
1982
1983
1984
1985
1986

Totals

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

1
2
3
4
5
6

21

477,058,240
441,148,400
467,070,920
496,420,040
469,211,930
440,925,720

Indemnity

0.026

0.397

0.886

1.414

5.587

Medical

0.029

0.213

0.951

2.767

8.832

109,509,712 0.230
129,287,925 0.293
137,488,367 0.294
159,223,332 0.321
167,680,897 0.357
170,216,971 0.386

1.881

1

9
16
25
36

91

0.230
0.586
0.883
1.283
1.787
2.316

7.085

0.242
0.271
0.299
0.328
0.356
0.385
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NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Louisiana

(1)

Policy
Year

1981
1982
1983
1984
1985
1986

Totals

(2)

Time
Index

i
2
3
4
5
6

21

(3) (4) (5)
Premium

at Present Ultimate Indemnity
Rates Indemnity    Pure

(O0’s) Losses Premium

478,347,930
441,050,030
467,992,240
497,260,510
470,738,230
444,696,730

189,989,150 0.397
203,502,812 0.461
226,939,041 0.485
253,905,963 0.511
248,971,388 0.529
234,114,745 0.526

2.909

(6)

(2),(2)

1
4
9

16
25
36

91

(7)

(2),(5)

0.397
0.923
1.455
2.042
2.644
3.159

10.620

(8)
FiLted

Indemnity
Pure

Premium

0.422
0.447
0.472
0.497
0.522
0.547

(l)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(O0’s)

(4)       (5)     (6)       (7)
Fitted

Ultimate Medical Medical
Medical Pure Pure

Losses Premium (2),(2) (2),(i0)     Premium

1981
1982
1983
1984
1985
1986

Totals

1
2
3
4
5
6

21

478,347,930
441,050,030
467,992,240
497,260,510
470,738,230
444,696,730

109,509,712 0.229
129,287,925 0.293
137,488,367 0.294
159,223,332 0.320
167,680,897 0.356
170,216,971 0.383

1.875

1
4
9

16
25
36

91

0.229
0.586
0.881
1.281
1.781
2.297

7.055

0.242
0.270
0.298
0.327
0.355
0.383

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.025

0.397

0.869

1.423

5.156

Medical

0.028

0.214

0.948

2.791

8.534
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NCCI -- Analysis of Trend
Using On Level Premium

State : Michigan

(1)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(O0’s)

(4)
Ultimate

Indemnity
Losses

(5)
Indemnity

Pure
Premium

(6)

(2),(2)

(7)

(2),(5)

Fitted
Indemnity

Pure
Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

641,143,870
796,773,770
755,620,640
801,236,330
884,056,820
895,735,330

275,449,954
306,435,520
353,872,915
367,178,675
399,594,297
435,606,693

0
0
0
0
0
0

.430

.385

.468

.458

.452

.486

.679

1
4
9

16
25
36

91

0.430
0.769
1.405
1.833
2.260
2.918

9.615

o
o
o
0
o
0

413
426
440
453
467
48O

(l)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(oo’s)

(4)

Ultimate
Medical

Losses

(5)
Medical

Pure
Premium

(6)

(2),(2)

(7)

(2),(lO)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

641,143,870
796,773,770
755,620,640
801,236,330
884,056,820
895,735,330

108,165,371
129,114,942
157,613,363
161,792,013
192,968,335
213,812,852

0.169
0.162
O.2O9
0.202
0.218
O.239

1.198

1
4
9

16
25
36

91

0.169
0.324
0.626
0.808
1.091
1.432

4.450

0.163
0.178
0.192
0.207
0.222
0.236

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity

0.014

0.399

0.509

3.126

2.037

Medical

0.015

0.149

0.865

3.361

5.067



(1)

Policy
Year

1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

1
2
3
4
5
6

21

NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Michigan

(3)
Premium

at Present
Rates

(O0’s)

606,690,850
685,267,120
740,527,900
783,663,830
855,592,610
871,144,320

(4)
Ultimate

Indemnity
Losses

275,449,954
306,435,520
353,872,915
367,178,675
399,594,297
435,606,693

(5)
Indemnity

Pure
Premium

0.454
0.447
0.478
0.469
0.467
0.500

2.815

Exh ib i t
Sheet

(6)

(2),(2)

1
4
9

16
25
36

91

II

(7)

(2),(5)

0.454
0.894
1.434
1.874
2.335
3.000

9. 992

(8)
Fitted

Indemnity
Pure

Premium

0.449
0.457
0.465
0.473
0.481
0.489

(1)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(O0’s)

(4)
Ultimate
Medical

Losses

(5)
Medical

Pure
Premium

(6)

(2),(2) (2)

(7)

,(zo)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

1
2
3
4
5
6

21

606,690,850
685,267,120
740,527,900
783,663,830
855,592,610
871,144,320

Indemnity

0.008

0.441

0.643

2.806

2.683

Medical

0.013

0.165

0.929

2.825

7.219

i08,165,371
129,114,942
157,613,363
161,792,013
192,968,335
213,812,852

0.178
0.188
0.213
0.206
0.226
0.245

1.257

1
4
9

16
25
36

91

0.178
0.377
0.639
0.826
1.128
1.473

4.620

0.178
0.191
0.203
0.216
0.228
0.241
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(i) (2)

Policy Time
Year Index

NCCI -- Analysis of Trend
Using On Level Premium

State : Nebraska

(3)

On Level
Premium
(O0’s)

(4)
Ultimate

Indemnity
, Losses

(5)
Indemnity

Pure
Premium

(6)

(2),(2)

(7)

(2),(5)

(8)
Fitted

Indemnity
Pure

Premium

1982 1
1983 2
1984 3
1985 4
1986 5
1987 6

Totals 21

145,535,770
153,590,490
154,701,540
159,353,710
164,709,180
173,773,800

30,i06,486
34,396,345
40,592,382
43,408,251
48,216,892
54,283,087

0.207
0.224
0.262
0.272
0.293
0.312

1.571

1
4
9

16
25
36

91

0.207
0.448
0.787
1.090
1.464
1.874

5.870

0.209
0.230
0.251
0.272
0.294
0.315

(i) (2)

Policy Time
Year Index

(3)

On Level
Premium
(oo,s)

(4)

Ultimate
Medical

, Losses

(5)

Medical
Pure

Premium

(6)

(2),(2)

(7)

(2),(lO)

Fitted
Medical

Pure
Premium

1982
1983
1984
1985
1986
1987

Totals

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

1
2
3
4
5
6

21

145,535,770
153,590,490
154,701,540
159,353,710
164,709,180
173,773,800

Indemnity Medical

0.021 0.017

0.187 0.145

0.979 0.952

2.572 1.818

13.553 8.918

23,297,321
28,736,544
30,046,176
32,398,170
36,793,709
44,050,098

0.160
0.187
0.194
0.203
0.223
0.253

1.222

1
4
9

16
25
36

91

0.160
0.374
0.583
0.813
1.117
1.521

4.568

0.162
0.179
0.195
0.212
0.229
0.245

* Losses not on current benefit level.



NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Nebraska

Exhibit II
Sheet    18

(1)

Policy
Year

1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

i
2
3
4
5
6

21

(3)
Premium

at Present
Rates

(O0’s)

146 861,720
154 688,590
155 119,340
159 456,790
164 219,160
173 873,520

(4)      (5)      (6)       (7)
Fitted

Ultimate Indemnity Indemnity
Indemnity     Pure Pure
,Losses Premium (2),(2) (2),(5)     Premium

30,106,486 0.205 1
34,396,345 0.222 4
40,592,382 0.262 9
43,408,251 0.272 16
48,216,892 0.294 25
54,283,087 0.312 36

0.205
0.445
0.785
1.089
1.468
1.873

1. 567 91 5.865

0.207
0.229
0.250
0.272
0.294
0.315

(1)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(O0’s)

(4)

Ultimate
Medical

¯ Losses

(5)

Medical
Pure

Premium

(6)

(2),(2)

.(7)

(2),(10)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

146,861,720
154,688,590
155,119,340
159,456,790
164,219,160
173,873,520

23,297,321
28,736,544
30,046,176
32,398,170
36,793,709
44,050,098

0 159
0 186
0 194
0 203
0 224
0 253

1.219

1
4
9

16
25
36

91

0.159
0.372
0.581
0.813
1.120
1.520

4.564

0.160
0.177
0.195
0.212
0.229
0.246

Slope

Intercept

R-squared

Durbin-Watson:

T-statistic

Indemnity Medical

0.022 0.017

0.185 0.143

0.978 0.958

2.542 1.822

13.454 9.573

* Losses not on current benefit level.
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NCCI -- Analysis of Trend
Using On Level Premium

State : North Carolina

(1)

Policy
Year

(2)

Time
Index

(3)

On Level
Premium
(oo’s)

(4)      (5)      (6)       (7)
Fitted

Ultimate Indenu~ity Indemnity
Indemnity    Pure Pure
, Losses Premium (2),(2) (2),(5)     Premium

1982
1983
1984
1985
1986
1987

Totals

i
2
3
4
5
6

21

429,307,170
450,487,760
502,707,630
545,357,260
570,291,690
605,764,960

78,633,612 0.183
92,342,769 0.205

114,898,298 0.229
126,232,113 0.231
134,262,391 0.235
160,356,237 0.265

1.348

1
4
9

16
25
36

91

0.183
0.410
0.686
0.926
1.177
1.588

4. 970

0.189
0.203
0.218
0.232
0.246
0.261

C1)

Policy
Year

(2)

Time
Index

(3)
On Level

Premium
(oo’s)

(4) (5) (6) (7) (B)
Fitted

Ultimate Medical Medical
Medical Pure Pure

, Losses Premium (2),(2) (2),(10)     Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

429,307,170
450,487,760
502,707,630
545,357,260
570,291,690
605,764,960

62,769,564 0.146
72,985,399 0.162
87,679,756 0.17~
98,910,945 0.181

110,548,353 0.19~
138,169,772 0.228

1.086

i
4
9

16
25
36

91

0.146
0.324
0.523
0.725
0.969
1.369

4.057

0.144
0.159
0.174
0.188
0.203
0.218

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity Medical

0.014 0.015

0.175 0.130

0.925 0.936

2.073 1.790

7.035 7.675

* Losses not on current benefit level.



(1)

Policy
Year

(2)

Time
Index

NCCI -- Analysis of Trend
Using Premium at Present Rates

State : North Carolina

(3) (4) (5)
Premium

at Present Ultimate Indemnity
Rates Indemnity    Pure

(O0’s) * Losses Premium

Exhibit
Sheet

(6)

(2),(2)

II
21

(7)

(2),(5)

(8)
Fitted

Indemnity
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

413,200,760
451,609,860
508,535,130
554,232,790
572,275,060
605,179,080

78,633,612 0.190
92,342,769 0.204

114,898,298 0.226
126,232,113 0.228
134,262,391 0.235
160,356,237 0.265

1.348

1
4
9

16
25
36

91

0.190
0.409
0.678
0.911
1.173
1.590

4. 951

0.191
0.205
0.218
0.231
0.245
0.258

(1)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(oo’s)

(4) (5)     (6) (7)
Ultimate Medical
Medical Pure

* Losses Premium (2),(2) (2),(i0)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

Slope

Intercept

R-squared

Durbin-Watson

T-statistic

1
2
3
4
5
6

21

413,200,760
451,609,860
508,535,130
554,232,790
572,275,060
605,179,080

Indemnity Medical

0.013 0.014

0.178 0.133

0.932 0.902

2.347 1.507

7.393 6.084

62,769,564 0.152
72,985,399 0.162
87,679,756 0.172
98,910,945 0.178

110,548,353 0.193
138,169,772 0.228

1.086

1
4
9

16
25
36

91

0.152
0.323
0.517
0.714
0.966
1.370

4.042

0.146
0.160
0.174
0.188
0.202
0.215

* Losses not on current benefit level.





(1)

Policy
Year

1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

1
2
3
4
5
6

21

(3)

On Level
Premium
(OO’s)

394,802,140
412,214,610
532,605,600
502,994,530
520,093,940
552,713,190

NCCI -- Analysis of Trend
Using On Level Premium

State : Oregon

Exhibit
Sheet

(4) (5) (6) (7)
Ultimate Indemnity

Indemnity     Pure
Losses Premium    (2)*(2) (2),(5)

II
23

(8)
Fitted

Indemnity
! Pure

Premium

127,313,464 0.322 1 0.322 0.361
188,324,793 0.457 4 0.914 0.401
222,811,594 0.418 9 1.255 .0.441
249,672,664 0.496 16 1.985 0.482
276,310,348 0.531 25 2.656 0.522
300,812,099 0.544 36 3.265 0.562

2.770 91 10.399

(1)

Policy
Year

(2)

Time
Index

(3)

. On Level
Premium
(O0’s)

(4)
Ultimate
Medical

Losses

(5)

Medical
Pure

Premium

(6)

(2),(2)

(7)

(2),(10)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

1
2
3
4
5
6

21

394,802,140
412,214,610
532,605,600
502,994,530
520,093,940
~52,713,190

Indemnity

0.040

0.321

0.832

3.009

4.450

Medical

0.026

0.215

0.888

2.467

5.638

86,480,689
I19,901,618
154,688,976
170,519,401
179,700,864
199,679,129

0.219
0.291
0.290
0.339
0.346
0.361

1.846

1
4
9

16
25
36

91

0.219
0.582
0.871
1.356
1.728
2.168

6.923

0.242
0.268
0.294
0.321
0.347
0.374



NCCI -- Analysis of Trend
Using Premium at Present Rates

State : Oregon

Exhibit
Sheet

II
24

(1)

Policy
Year

1982
1983
1984
1985
1986
1987

Totals

(2)

Time
Index

i
2
3
4
5
6

21

(3)
Premium

at Present
Rates

(OO’s)

398,520,210
415,063,110
486,650,760
510,289,460
528,706,440
559,819,690

(4)

Ultimate
Indemnity
, Losses

127,313,464
188,324,793
222,811,594
249,672,664
276,310,348
300,812,099

(5)

Indemnity
Pure

Premium

(6)

(2),(2)

(7)

(2),(5)

0.319
0.454
0.458
0.489
0.523
0.537

2.780

1
4
9

16
25
36

91

0.319
0.907
1.374
1.957
2.613
3.224

10.395

(8)
Fitted

Indemnity
Pure

Premium

0.369
O. 406
O. 444
0. 482
0.520
0.558

(i)

Policy
Year

(2)

Time
Index

(3)
Premium

at Present
Rates

(OO’s)

(4)

Ultimate
Medical

* Losses

(5)
Medical

Pure
Premium

(6)

(2),(2)

(7)

(2),(lO)

(8)
Fitted

Medical
Pure

Premium

1982
1983
1984
1985
1986
1987

Totals

1
2
3
4
5
6

21

398,520,210
415,063,110
486,650,760
510,289,460
528,706,440
559,819,690

86,480,689
119,901,618
154,688,976
170,519,401
179,700,864
199,679,129

0 217
0 289
0 318
0 334
0 340
0 357

1.854

1
4
9

16
25
36

91

0.217
0.578
0.954
1.337
1.699
2.140

6.925

0.247
0.272
0.297
0.321
0.346
0.371

Slope      :

Intercept :

R-squared :

Durbin-Watson:

T-statistic :

Indemnity Medical

0.038 0.025

0.331 0.222

0.826 0.840

2.076 1.333

4.354 4.580

* Losses not on current benefit level.



F_2HllBITI~
TABLE OF C01VT~NTS

Ill. Test o£ Ben~t On L~vei Factors

Rat~ of
Compensation
I. Constant

Minimum Maximum
Weekly Wee~kly Ran) o£
Benefit Benefit Inflation Approach
Variable Variable 5 95 NCCI

Alternato

Page
1-2
3

2. Constant Variable Constant 5 95

3. Constant Constant Variable 5 95

4-6

7-9

4. Constant Variable Variable

5. Constant Variable Constant 1095

6. Constant Constant Variable 1095

7. Variable Variable Variable

10-12

13-15

16-18

19-21

& Variable Variable Constant 595 22-24

9. Variable Constant Variable 595 25-27

I0, Variable Variable Variable I095 28-30

I1. Variable Variable CoNstant 1095

12. Variable Constant Variable 1095

31-33

34-36



- Minimum Weekly lk~t: V~iable
- M~imum Wee4cl.v BenelSt: V~’iable
- Ram o£lnOatioa:             S~

~IT III
Sheet 1

Hroothetical Wor/a~a’s Compensation Law and L~w Amendment,"

1. Effect of First Amendment

Before First ~t

(1) - $t~ Average Weeldy Wage
(2) - R~ o£ Co~ - Y~ o£ Average WeeJdy Wage
(3) - Miaimma Weekly Ben~t 5pocif’~l by Act
(4) - Maximum Weekly lkmetlt 5pocW~d by A~

$380.08

66.67%

89.32
356.00

Wage l~tios to

InteriMs A ver~ge

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
534.00 1.40

A verage Average
Percent in Wage Brscket Wage in Benefit in

Workers Wages Int~rvM

3.7873 0.8582 86.13 89.32
80.9369 71.1323 334.04. 222.69
15.2758 28.0095 696.91 356.00

At~zr First Amemhmmt

(1) - 5tam Average Woeld¥ Wage
(2) - Rate of Com~ - ¯ of Average Weekly Wage
(3) - Minimum Woeidy Bmet’~t SpecOTed by Act
(4) - Maximum Weekly Beae~ 5pe~Olod by A~t

Wage RatJ’os to

latorrals Average

0.00 147.38 0.00 0.39

147.38 587.40 0.39 1.55

587.40 1.55

A versge
Percom in Wage BracketWage in

Workers Wages Interim

4.4890 1.1247 95.23
84.5270 77.1776 347.03

10.9841 21.6977 750.80

$380.08

66.67%
98.25

391.60

A versge
Benefit in

98.25

231.37
391.60



- Rate of Co~: C~ns~nt
- Minimum Weeld), BenefiL" Variable
- Maximum Weekly ~6t: Vmriable
- Ram oflntlmtion:            S~

Hypothetical Wo~lm~n "$ Compensation Law and Law ~n~,"
NCCI A__oprmcb
2. Effect of Second Amendment

(1) - State Average Weekly Wage
(2) - RaCy of Compenaui~ - $ of Average WccMy Wage
(3) - Minimum Weekly Bam~t Sp~cif’~d by Act
(4) - Maximum WoeM), Bcae.f~t Spccif~d by Ace

$399.08
66.67%

98.25

391.60

Wage Ratios to

Intervals Average

0.00 147.38 0.00

147.38 587.40 0.37

587.40 1.47

0.37

1.47

Averag¢ A verag¢
Percent in Wage Bracket Wage in Benefit in
Workers Wages Interval Interval

4.1214 0.9851 95.39 98.25

82.9276 74.3614 357.86 238.59
12.9510 24.6535 759.70 391.60

A~r ~ Amemdm~. , t

Wag~ Ratios to Percemt in Wa8~ Bracket
Intervai~ A veraB¢ Workers Wages

0.00 162.11 0.00 0.41 4.9036 1.2921

162.11 646.14 0.41 1.62 85.9798 79.9599

646.14 1.62 9.1166 18.7481

Average
Wage in

Interval

105.15

371.14
820.71

$399.O8

66.67%
I08.08

430.76

Average
Benefit in
Interval

1O8.O8
247.44
430.76

Effect of First Am~nchuemt: 0.0210 0.0210

Effect of Second Ameadmcnt: 0.0186 0.0400



- ~ of ~mpmew,~:    ~-,stsnt
- Minimum Wmidy BeheSt: Variable
- Maximum WeeJd), Beoe~L" Variable
- Rale of In.Zion:             S$

H _vpot~tical Workmen’s Co~_ nsatio~ Law a~d l.~w AmendmenC
Alternatiw A_om’mch
Effect of First sad Second Amendments Simultsaeously

Betbre First Ametulment

(1) - State AverSe Wmidy W, lge
(2) - Ram of’C~ - ¯ o£ Average Weekly

(3) - ~ W~y ~ S~ by ~

(4) - M~ W~y ~ 5~ by A~

$380.08
66.67%

$89.32
$356.00

Wsge Rstios to

ln~rvtls Average

0.00 133.98 0.00
133.98 534.00 0.35

534.00 1.40

0.35
1.40

Average

Percent in Wage BrecketWage in

Workers Wages lntzrvsl

3.7873 0.8582 86.13

80.9369 71.1323 334.04

15.2758 28.0095 696.91

A versge
Benefit in

89.32
222.69
356.00

Alter 5ocamt Ammdmmt

(1) - 5tare Average Weeldy Wage

(2) - Rate of Com~ - ¯ o[ Average Woeldy Wage
(3) - Minimum Weekly BetmE.R Spoaff’wd by Act

(4) - Maximum Weekly Barnett Spo~itlod by Act

$380.O8
66.67%

$108.08
$430.76

Wsge Rstios to

/nt~rvs/s Average

0.00 162.11 0.00

162.11 646.14 0.43

646.14 1.70

0.43
1.70

A versge A vertge
Percent in Wage BrscketWage in Benefit in

Workers Wages Iaterwl lntzrrsl

5.4620 1.5364 106.91 1O8.08
86.9879 82.3093 359.64 239.77
7.5501 16.1543 813.22 430.76

Effect of First t~d Second Amity:



EXHIBrr
Sb~t 4

HYpothetical Woricr~n ’$ Comp~nsatioll L~w ~ L~w Amendrnel~t:
NCCI Atmrmch
1. Effect of First Amendment

Before First Amendment

$380.08

~.~7~
89.32

356.00

Wage, R~tios to

~als A rersge

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
534.00 !.40

Average A verage
Percent in W#se Bracket Wase in Benefit in

Workers Wages Interval Interval

3.7873 0.8582 86.13 89.32
80.9369 71.1323 334.04 222.69
15.2758 28.0095 696.91 356.00

At~r First

(1) - 5t~t~ AvetaSe Weakly
(2) - Rat~ o£ Com~ - ¯ o£ AvoraSe Weekly Wase
(3) - M~Jaum Weekly Sme£xt Spec~! by ~t
(4)- Id~m,.,. Wookly Beaafit

$380.08
66.67%
98.25

356.00

Average A ver~go
W#go        R~t~o~ to Percent in

0.~ 147.~ 0.~ 0.39 4.~ 1.1~7 95.~
147.38 5~.~ 0.39 1.~ ~.~52 70.8~ 335.70 ~.81
5~.~ 1.~ 15.2758 28.~5 ~.91 356.~



H _vootbe~cal Worlaneu’s Coml~nsation Law and l.~w ~t,"
NCCI A__taTrmch
2. Effect of Second Amendment

(1) - 5tat~ Average Weeddy Wage

(2) - RWo o[ Comlamsatim - ¯ of Ave.ra~ Wzzldy W#8�
(3) = Miaimam Woddy BoaSt Smc~t’ad by Act
(4) - A,laximtua Weekly BmeF~t Spocit’a~d by Act

$399.08

66.67%
98.25

356.00

Wage Ratios to

Intervals A versge

0.00 147.38 0.00

147.38 534.00 0.37

534.00 1.34

0.37
1.34

A versge
Percent in Wage BrsckotWage in
Workers Wages Interval

4.1214 0.9851 95.39

77.5825 66.8573 343.91
18.2961 32.1576 701.44

Average
Benefit in
Interval

98.25
229.29

356.00

ARzr $ooond Anamdnamt

Wage Ratios to Percent in Wage Bracket
Intervals A versge Workers Wases

0.00 162.11 0.00 0.41 4.9036 1.2921

162.11 534.00 0.41 1.34 76.8003 66.5504

534.00 1.34 18.2961 32.1576

A versge
Wage in

Interval

105.15

345.82
701.44

$399.08
66.67%

108.08
356.00

A verage
Benefit in

Interval

108.08

230.56
356.00

Effect o£ First Amendment: O. 0015 O. 0015
Effect of See.end Amt.odmeat : 0.0018 0.0033



EXHIBrr
Sh~ 6

Hrvothetic~l Workraeu’s Compensation Law an~ Law AmendmenL"
Al~raatire A_t~rmcb
Effect of First stud Second Amendments Simultaneously

Be[ore First

$89.32
$356.00

Wage l~t~os to

Intervals A ver~ge

0.00 133.98 0.00
133.98 534.00 0.35

534..00 1.40

0.35
1.40

Average Average
Percent in Wage BracketWage in Benefit in
Workers Wages Iaterval Interval

3.7873 O. 8582 86.13 89.32
80.9369 71.1323 334.04 222.69
15.2758 28.0095 696.91 356.00

At~r Second Amendmmt

(1) - State AveraSe WeeJdy Wase
(2) - Rate o[ Co~ - % of Av~ Weddy WaSe
(3) - Minimum Weeldy BeaeBt Special by Act
(4) - Max:uatua We~kly Beae[’~t $~ by Am

Wage l~tios to
[nter~als A ver~e

0.00 162.11 0.00

162.1! 534.00 0.43

534.00 1.40

0.43
1.40

A vet~ge

Percent in Wage Bracket Wage in

Worla~rs     Wages

5.4620 ! .5364 106.91

79.2622 70.4541 337.84

15.2758 28.0095 696.91

$380.08

$108.08
$356.00

A
Benet~t in
I~tzrr~

108.0~
225.24

IF~e~t o£ F~t a~d 5o~oad Ammdmm~:
[Cumu/~iro

0.0O34



Workmen’  Compensation LaW and ArreadrnenL"
NCCI A_aaroach
1. Effect o£ First Amendment

(1) - 5tm~ Average Weekly W~ge
(2) - ~ o£ Com~ - ¯ o£ Averaeoe Woe~iy Wage
(3) - Minimum Weekly ~zeF~t Sp~itled by Act
(4) - Maximum Weekly Beuelit gpecitied by Act

Wage Ratios to

Intervals Average

0.00 133.98 0.00 0.35
133.98 534.00 0.35 1.40
534.00 1.40

Average
Percent in Wage Bracket Wage in
Workers Wages Interval

3.7873 0.8582 86.13
80.9369 71.1323 334.04
! 5.2758 28.0095 696.91

Benefit in

89.32

356.00

Atl~r First Amendmmt

(1) - State Average Woekly Wage
(2) - Rate o£ Compematim - ~ o[ Aveta~ Weekly Wage
(3) - ~tua Weekly Smet’~t Spe~ied by ~
(4) - ~ W~y ~ 5~ by ~

Wage R~tJos to Percent in Wage Bracket
lnterval¢ Average Workers Wages

0.00 133.98 0.00 0.35 3.7873 0.8582
133.98 587.40 0.35 1.55 85.2287 77.4441
587.40 1.55 10.9841 21.6977

Average
Wage in
Interva/

86.13
345.36
750.80

Average
Benefit in
rnterva/

89.32
230.25
391.60



H r otl tic l Wortmen’S Com_  sa6o  Law Law

2. Et~ct of Second Ameadmeat

(1) - St~ Average Weekly Wage
(2) - Rat~ o£ Compeo~atim - ~ of Average Weakly Wage

($) - Minimum Weakly

(4) - Maximum Weddy

$399.08
66,67%

89.32
391.60

WaKe Ratios to

/nterval$ A veraKe

0.00 133.98 0.00

133.98 587.40 0.34

587.40 1.47

0.34

1.4.7

Average Average
Percent in WaKe BracketWaKe in Beaefit in

Workers WaKes Interval Interval

3.4,999 0.7603 86.70 89,32

83.5491 74.5862 356.27 237,53
12.9510 24.6535 759.70 391.60

At~r Seco~ Ameadm~t

A veraKe
WaKe Ratios to Perceat in WaKe Bracket Wage in

Intervals A veraKe Workers WaKes Interval

0.00 133.98 0.00 0.34 3.4999 0.7603 86.70

133.98 646.14 0.34 1.62 87.3836 80.4916 367.61

646.14 1.62 9.1166 18.7481 820.71

$399,08

66.67~

89.32
430,76

Benefit in
Interval

89,32

245.08
430,76

IEffect o£ Fint Amendment: 0.0195 0,0195
Effect o£ $ecoad Ameautm~t: 0.0169 0.0367



Hyootbet~cai Warlm~n’s Comoensa~m Law and L~w Amendmen~

Effect of First and Second Amendments Simultaneously

Before First Amendment

(I) - St~t~ AvemBe Weekly W~Be
(2) - P.at~ of Compensation -
(3) - Minimum Wmkly Benef�t Specif~l by Act
(4) - M~xi~um Weetty Be~f~t Spec~f~ by Act

$380.08
66.67%

$3~.00

WaBe RaO’os to
Intorvsd$ A ver~ge

0.00 133.98 0.00

133.98 534.00 0.35
534.00 1.40

0.35
1.40

A refuge
Percent in Wage Br~ckot Wage in
Workers Wages lntzrv~i

3.7873 0.8582 86.13
80.9369 71.1323 334.04
15.2758 28.0095 696.91

A refuge
Benefit in
/ntzrv~/

89.32
222.69
356.00

A[tor 5oc.omt Amendment

(1) - 5tare AvemBe Weekly Wase
(2)- Rau~ of Compmsatlm - ~ of Aveta~ Waddy W~
(3) - Minimum Weekly Bmef~t 5p~Lr~d by A~t
(4) - Maximum Woddy Benefit 5pecifaxl by Act

Wage R~O’os to

Intorvais Avemge

0.00 133.98 0.00    0.35

133.95 646.14 0.35 1.70

646.14 1.70

$380.08

66.67%

$89.32
$~30.76

A refuge Avemge
Percent in Wage Bmckot Wage in Benefit in

Workers Wmges Intorvai Intzrval

3.7873 0.8582 86.13 89.32
88.6626 82.9875 355.75 237.18

7.5501 16.1543 813.22 430.76

Effect o£ First snd 5er.oad Ammdmeats:



- ~ of Compen~.~:    ~omt~nt
- Miuinaua Weekly Bene~L" Vm~eble
- Maximum Wneidy BenefiL" Vm4able
- Rate o£1n~tiou:           10~

EXHIBIT []
Sleet 10

Hypothetical Workmen’s Comt~nsation Law and L~W Amendment,"
NCCI A  t ormch
1. Effect of First Amendment

Be~bre First Ammdmmt

(1) - 5tare AvntaBe Weekly Wage
(2) - Rate o£ Compmmuim - ~ of AvenB¢ Weekly Wage

(3) - MT~mum Weekly Benefit Spe~d by Act
(4) - Maximum Weekly Benefit 5peaified by A~t

$3~0.08
66.67~

89.32
356.00

Wage Ratios to
Intervals A verage

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
534.00 1.40

A vorage A rerage

Percent in Wage BracketWaso in Benefit in
Workers Wages Interval Interval

3.7873 0.8582 86.13 89.32

80.9369 71.1323 334.04 222.69
15.2758 28.0095 696.91 356.00

ARzr First Anamdment

Wage
Intervals

0.00 147.38 0.00 0.39

147.38 587.40 0.39 1.55

587.40 1.55

Ratios to Porcant in Wage Bracket

Average     Workers     Wages

4.4890 I. 1247
84.5270 77.1776

I0.9~tl 21.6977

A vera~e

95.23

347.03
750.80

$38~.0~
66.67~

98.25
391.6O

Average
Benefit in

98.25
231.37
391.6O



- ~a~imum Wozldy Bam~t: Variable
- Ram of~:            long

EXHIBIT
Sheet II

H _vpotbctica/Wodm~eu’~ ,7o _mpensatim Law and Law Amendnen~

2. Effect of SecoM Amendment

$418.09
66.67%
98.25

391.60

Wage Rau’os to
lntzrr~l$ A verago

0.00 147.38 0.00    0.35
147.38 587.40 0.35 1,40

587.40 I

Average

Perce~t in Wage BracketWage in
Workers Wases Interval

3.7873 0.8582 94.74
80.9369 71.1323 367.44

15.2758 28.0095 766.60

A vorage
Benefit in
rntzrv~l

98.25
244.97
391.60

e

Avemge
Wage R~fios to Perceat in Wage Bracket Wage in

Intorvais Avemge Workers Wages Interval
0.00 162.11 0.00 0.39 4.4890 1.124,7 104.75

162.11 646.14 0.39 1.55 84.5270 77.1776 381.74

646.14 1.55 10.9841 21.6977 825.88

$418.09
66.67%
108.08
430.76

A vor~ge
Benefit in
Inmrval

108.08

430.76

Effort of First Ameadmmt: 0.0210 0.0210

F.float of 5eco~l Amemlmmt: 0.0209 0.0423



- Minimum Wzokly Be~St: Variablo
- M~mum Wozkly BenoSL. Vari~blo
- P~te of In.tim:

EXH~IT m
Sheet 12

H__~cal Win’train’s Co _tmTens~tio~ Law ~ L~w Am~_n4raent:
Alt~’n~tiv~ A__t~r~cb
Effect of First and Sacond Amendments Simultanm~ualy

$380.08

66.67%
$89.32

$356.00

Wage Ratios to
Intervals Average

0.00 133.98 0.00
133.98 534.00 0.35
534.00 1.40

0.35
1.40

Percent in Wage Bracket Wage in

Workers Wages Interval

3.7873 0.8582 86.13
80.9369 71.1323 334.04

15.2758 28.0095 696.91

~enefit in
Interval

89.32
222.69
356.00

AP, zr 5ecomt Amendment

Wage R~tios to
Intervals Average

0.00 162.11 0.00 0.43
162.11 646.14 0.43 1.70
646.14 1.70

A rerage
Percent in Wage Bracket Wage in
Workers Wages Interval

5.4620 1.5364 106.91
86.9879 82.3093 359.64
7.5501 16.1543 813.22

$380.08
66.67%

$108.08
$430.76

A versge
Benefit in
Interval

108.o8
239.77
430.76

]F~ffe~t o£ F~t a~d Second Ameadmmts: 0.037~



EXHIBIT m
~ 13

H~tic~1 Wodanea’$ Compen~#tion law and Law
NC~7 A__~m’oach
I. Effect of First Amendment

$3~0.08

66.67%
89.32

356,00

Wage Ratio~ to
Inter,Ms A vzrage
0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
5~4.00 1.40

A vzrago
Percent in Wage Bracket Wage in

Workers Wages Interval
3.7873 0.8582 86.13

80.9369 71.1323 334.04
15.2758 28.0095 696.91

Average
BeheSt in

Interval

89.32

356.00

AR~r First Amemtna~t

W~e Pat~o~ to
Intervals A versge
0.00 147.38 0.00 0.39

14,7.38 534.00 0.39 1.40
534.00 1.40

Average
Percent in Wage B~acket Wage in

Workers Wage~ Interval

4.~ 1.1~7 95.23
~.D52 70.8~8 335.70
15.27~ ~.~5 ~6.91

$380.08
66.67%

98.25

356.00

Average
Benefit in
Interval

98.25
223.81
356.00



H_vt   cal Wortmen’s ¢onn s tio 
N¢ff A__t rmch
2. Effect of Second Amendment

(1) -
(2) -
(3) -
(4) -

$415.09
66.67~

98.25
356.00

WaKe Ratios to

Intervals A retaKe

0.00 147.38 0.00

147.38 534.00 0.35

534.00 1.28

0.35

1.28

A veraKe
Percent in WaKe BracketWaKe in
Workers WaKes Interval

3.7873 0.8582 94.74

74.8518 62.9496 351.61

21.3609 36.1922 708.37

A veraKe
Benefit in
Interval

98.25
234.42
356.00

(1) - 5ta~ Avemso Weekly Wase
(2) - Rato of ComImmttm - ¯ of Av~se Weekly W~8o
(3) - M~mum Weekly ltmer~t Spa:~! by A~t
(4) - Maximum Weokly l~aelJt Spo¢O’~l by A~t

A veraKe
Wage Ratios to Percent in WaKe BracketWaKe in

Intervals A versKe Workers Wages Interval

0.00 162.11 0.00 0.39 4.4890 1.1247 104.75
162.11 534.00 0.39 1.28 74.1501 62.6831 353.43
534.00 1.28 21.3609 36,1922 708.37

$418.09

66.67~

108.08

356.00

A veraKe

Interval
108.08

235.63
356.00

Effect o£ F~st Amendment: 0.0015 0.0015
F3Yect o£ Sezond Amendment: 0.0015 0.0030



EXHIBlT HI
Sheet l~

H_vpotbetical Worlan ’s CO _ .satiO  Law, an4 Law
Aleph,ire A t rmch
Effect o£ First ~d Socond Amendmonts Simultaneously

(I) - 5taro AverSe Week3)" WMe
(2) - Rao ~ Compmsaim - Y~ of AveraSe Weekly W~Se
(3) - Minimum Weekly Bea~t 5p~i£~d by Act
(4) - M~r.imum Weekly Be.aa~t Spoci£Jod by Act

$380.08

66.67~

$89.32

Wage Ratios to
lntzrvals A versge

0.00 133.98 0.00

133.98 534.00 0.35

534.00 1.40

0.35

1.40

A versge A versge
Perce~t in Wage BrsckztWage in Benefit in

Workers Wages Interval lntorval

3.7873 O. 8582 86.13 89.32

80.9369 71.1323 334.04 222.69
15.2758 28.0095 696.91 356.00

A[tor ~ ~t

(1) - 5t~to Average Wookly Wage
(2) - Ra~ of Co~ -
(3) - Miaimum Weekly Beaa~t
(4) - MwOmum Weekly Ben~t Specil~md by A~t

W~e R~tios to
Iatotval~ A versge

0.00 1~.11 0.~

162.11 5~.~ 0.43

5~.~ I .~

0.43
1.40

A vorsge
Perce~t in Wage Brscket Wage in

Workers Wmses Interval
5.4620 1.5364 106.91

79.2622 70.454.1 337.84,

15.275~ 28.0095 696.91

$380.08
66.67M

$108.08
$356.00

A versge
Bz~ofit in

108.0~

356.00



EXHmlT m
Slmct 16

H_rvot tical Woriomm’s Comvensatio  mat law Amen4mcn¢,.

I. Effect of First Amendmemt

First Ammdmeut

(I) - State A voraS~ W~kly W~
(2) - Rato of’Co~ - ¯ of AveJaSo Weakly

(3) - Mioimum Weekly ~moF~t Spocifiod by Agt

(4) - Maximum Weekly Be~t Spocifiod by Act

$380.08
66.67%

89.32

356.00

Wage R~tios to
/ntzrva/s A

0.00 133.98 0.00    0.35

133.98 534.00 0.35 1.40
534.00 1

A ver~ge
Percent in Wage BrackotWaBe in

Workers Wages Iatorv~i

3.7873 0.8582 86.13
80.9369 71.1323 334.04

15.2758 28.0095 696.91

Benefit in

89.32

356.00

Al~or First Amemtmmt

W~ge R~tios to
lntorral# A ver~ge

0.00 133.98 0.00 0.35
133.98 587.40 0.35 1.55

587.40 1.55

A ver~ge
Percent in Wage Br~ckotWage in

Workors Wage~ Int~r~al
3.7873 0.8582 86.13

85.2287 77.4441 345.36
10.9841 21.6977 750.80

$380.08
66.675

89.32
391.60

A ver~ge
Benefit in

89.32
230.25

391.60



EXHIBIT []
~ 17

H _rvot~tical Worlm~n’s �o~_ nsatim Lsw and ~,, W Amendment"
N~’L~I A_ _oormch
2. Eti~ct o£ Second Amendment

(1) - 5tm~ A vzra&o
(2) - Ram ot"

(3) - Miaimu~
(4) - Maximum Woddy Boaol’~t Spocit’~l by Act

$418,09

66.67%

89.32
391,60

Wage Ratios to

Intervals A versge

0,00 133.98 0.00

133,98 587.40 0.32

587,40 1.40

0.32
1.40

Average
Percent in Wage Bracket Wage in

Workers Wages Interval

3.2460 0.6760 87.06
81.4781 71.3145 365.94

15.2758 28.0095 766.60

A forage
Bene[it in

89.32
243.97
391.60

Attar 5ecomt Ammdmmt

(1) -
(2) -
(3) - M~mum Weeldy Bemd’~t Spocit’~i by A~t
(4) -

A versge
Wage Ratios to Percent in Wage BracketWage in

InlZn’vals A versge Workers Wages Interval

0,00 133.98 0.(30 0.32 3.2460 0.6760 87.06
133,98 646.14 0.32 !.55 85.7699 77.6263 378.39
646.14 1.55 10.9841 21.6977 825,88

$418,09

66.67~
89.32

430,76

A versge
Beze/~t in
Interval

89.32

252.27

430.76

Ett’oct ot’Fir~t Amzadmzot: O. 0195 O. 0195

Effect o[ 5zcoad Amzndmmt: 0.0195 0.0393



~XHIBIT m

H~cal Workn~m’$ Co ~nn~nsat~m Law aorl _l~w AmendmenG
Al~raative Aooroach
Effect of First ~d Second Amendments Simultamoously

$380.0g

66.67%
$89.32

Wase Ratios to

Intervals A verage

0.O0 133.98 0.00

133.98 534.00 0.35

534.00 1.40

0.35
1.40

Average
Perce~zt in Wage BracketWage in

Workers Wages Interval

3.7873 0.8582 86.13
80.9369 71.1323 334.04
15.2758 28.0095 696.91

Average
Benefit in
Interval

89.32

356.00

After Secozd Ammdmmt

Waso Ratios to Peremt in Wage Bracket W~se in
Intervals A verase Workers WaSes Interval

0.00 133.98 0.00 0.35 3.7873 0.8582 86.13
133.98 646.14 0.35 1.70 88.6626 82.9875 355.75
646.14 1.70 7.5501 16.1543 813.22

$380.08
66.67%

$89.32
$430.76

A vers~
Benefit in
Interval

89.32

237.18
430.76

IEff’zct o£ First and 5a:oad Ammdmmt~: 0.0344



EXHIBrr m
Sheet 19

I. Eff~t of Fint ~t

(1) - siam Aver aBe Weekly Wa~e
(2) - Rate at" Co~..*~oa - ~ of AveraSe Woekly Wa~e
(3) - Mbzimum Weekly Bemfit SpecO’~l by Act
(4) - Maximum Woekly Bzaef~t $pocff’apd by Act

$380.08

66.~7%
89.32

356.00

Wage Ratios to
/ntzrva/s Average

0,(X) 133,98 0.00 0.35
133.98 534.00 0.35 1.40
534.00 1.40

A refuge
Percent in Wage Bt~cimtWage in
Workers Wasos Interred

3.7873 0.8582 ~. 13
~.9~ 71.13~ 3~.~

15.2758 28.~5 ~6.91

Average
Bene/it in
/aterv~/

89.32
222.69
356.00

AR~r First Amendment

(I) - 5tare A~ Weekly WaSe
(2)- Rato o£ Compmaat~ - ~ of Avense Wookly Wage
(3) - M~anttm Weekly ~=eflt Spec~! by Act
(4)- ~u~ weetly ~ spor~f~ by A~t

Wage Ratios to

0.00 127.73 0.00 0.34

127.73 509.08 0.34 1.34

509.08 1.34

$380.08
75.00~
%.25

391.60

A versge A vorage
Percent in Wage BracJz¢ Wage in Benefit in

Workers Wages Iatorvai lntorv~l

3.5055 0.7622 82.0t 98.2S
78.2601 67.1618 326.18 244.63
18.2345 32.0760 668.59 391.60



H~c~l warlm~m’~ Comp~s~io~ L~w aed Law Amemtmen~;
NG¢"I A__pm’~cb
2. Effoct of Second Ame~Im~nt

(1) -Stat¢ Avcrn£© Weeh, ly W~£o

(2) - Rst~ of Compm~.~on - ~ of Avcm£© Wetly W~

(3) - M~nimum Woakly ~m~’~ SpecO’~d by Act
(4) - Maalmum We~Idy B~me~ Sp~ciF~ by Act

Was¢ R~tios to
lntzrvals A refuge

0.00 127.73 0.00 0.32

127.73 509.08 0.32 1.28
509.08 1.28

A ver~,ge A verase
Percent in Wage Bracket Wage in Benefit in

Workers Wages Interval IntervaJ
3.2393 0.6737 83.00 98.25

75.3063 63.0120 333.93 250.45
21.4545 36.314.3 675.50 391.60

A[tor $oao~l Amzmiment

(1) - State Averse Weekly Waso
(2) - R~v of Compm~tioa - Y; of Avemse Weekly W~
(3) - ~ W~y ~ $~ by ~
(4) - M~ W~y ~ S~ by ~

A ver~Se
W~e l~tios to Perc~t in Wa~ Bmck~Wa~ ~

~s A ve~ Wor~ Ws~ ~

0.~ 1~.~ 0.~ 0.35 3.~M 0.~ ~.29

1~.~ 559.~ 0.35 1.~ ~.8~ 71.~ 3~.~

559.~ 1.~ 15.~ ~. 1~ 731.~

$399.08
80.00~
108.08
430.76

Average

Benefit in
Interval

108.08
280.43
430.76

Effect o£ First Ammdment: O. 1189 O. 1189

Effezt of Second Amam~Imcat: 0.0768 0.2048



-M~um Wmt/yBam~. Vamb/e

- Rat, of/~lm~m:              ~g

H~cal Worlmx~’s Co~_ osation Law ~

Effect of First and Second Amendments Simultaneously

(1) - State Arerage Weddy Wase
(2) - R~ o~ Co~=m~o~ - ~ of Ar~ W~ZJy
(3) - Madmum Woddy Bmefzt Specified by
(4) - Mazimum Wo~dy Benefit Spoiled by A~t

Wago Ratios to
Intervals A vorago

0.00 133.98 0.00 0.35
133.98 534.00 0.35 1.40

"534.00 1.40

Percent in Wage Bracket Wage in
Workers W~ses Interval

3.7873 O. 8582 86.13
80.9369 71.1323 334.04
15.2758 28.0095 696.91

$380.08
66.67%
$89.32

$356.00

A vera&,o
Benefit in
Interval

89.32
222.69
356.00

Alter Secoed Amaxtmmt

(1) - 5taro Average Weekly Waso
(2) - Ra~ o[ Compemattm - ~ of AveraBe Weekly W~
(3) - ~ w~y ~ s~ by ~
(4) - M~ W~y ~ S~ by ~

W~e Ratios to Percent in Wag� Bracket Wa~e in
Intetva~ A veta~o Workers Wa~cw Interval

0.00 140.50 0.00 0.37 4.128~ 0.9879 90.94
140.50 559.99 0.37 1.47 82.9665 74.4271 3443.96
559.99 1.47 12.9048 24,5850 724. I0

$380.08
80.00%

$430.76

Benefit ia
Interval

lOg.og
272.77
430.76

Effect of First and Second Ameadmoats: 0.2032



gxHmrr in
simet 22

I. Effect of First Amendment

$380.08

66.67%
89.32

356.00

Wage Ratios to
Interva/$ Average

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1

534.00 1.40

Average
Perce~t in Wage Bracket Wage in
Workers Wages lntervsd

3.7873 0.8582 86.13
80.9369 71.1323 334
15.2758 28.0095 696.91

Benefit in
Interr~/

89.32

356.00

Alter First ~t

(1) - 5t~ A verase Weekly

(2) - ~uo of ~o~ -
(3) - M~um Weetly ltmo~t
(4) - Maximum Weekly Bereft Spec~d by Act

W~o Ratios to Perczot in Wage Bracket

Intervals A vem~ Worke~ W~

0.~ 127.73 0.~ O.M 3.~55 0.76~
127.73 ~2.~ 0.~ 1.~ 71.~ 58.~33

~2.~ 1.~ ~.8538 ~.5~5

Average
W~ge in

82.64
311.18
620.64

A vorage
Bmefit in
Interval

98.25

233.3~

356.00



S~

EXHIBIT m
Sheet23

H_~cal wortmm’s Co ~nwensatim law a~d law Amcmfmcnc

2. Effect of Socood Ameadmeat

(D- st~ A vol~e Weekly W~e
(2) - ~ o£ Co~ - g o£ Averase Weekly
(3) - M~,,,~ WeeUy Sem~t Soec~a,d by Act
(4) - Maximum Wookly Bereft SpocL~wd by Act

$399.08
75.00%

98.25
356.00

Wase Ratios to
!aterva/$ A versSe

0.00 127.73 0.00
127.73 462.80 0.32
462.80 1.16

0.32

1.16

A votaSo
Percent in W#go BrscketWase in

Workers W~ges lntorvai
3.2393 0.6737 83.00

68.0983 54.2052 317.66
28.6624 45.1211 628.25

A rersSe

98.25
238.25
356.00

AR~r 5oc~adAmmdmmt

(1) - St~ Averase Weekly WaSe
(2) - Ratv o£ Compamt~ - ~ o[ Avera~e Weekly
(3) - M~i,aum wee~y ~t S~t’~,~ by ~t
(4) - ~,~ weetty ~ S~’~,d by Aa

WaSe Ratios to Perceat in Wase Brscket
Iatorvals A vorage Workers

0.00 140.50 0.00 0.35 3.’r7~4 0.8548
140.50 462.80 0.35 1.16 67.5592 54.0241
462.80 1.16 28.6624 45.121

A vorsge
Wase in

90.29
319.13
628.25

A versp

latorvai
108.08
255.~0

IEffezt of First Amemfiueat: 0.0887 0.0887

Effect o£ 5ecoad Ameadmeat: 0.0416 O. 1341



- 1�~ at’~:              5~

EXHIBIT In
$h~st 24

Effect of First and Second Amendments Simultaneously

(I) -
(2) -
(3) - Minimum Wo~Jy ~ Sp~eif~d by Act
(4) - Maximum W~dy

W~8~ R~tios to

Int~rvM$ A vers£e

0.00 133.98 0.00

133.98 534.00 0.35

534.00 1.40

0.35

1.40

Percent in Wa~v Bracket Wast in
Worker~ Wa#~ l~t~rvai

3.7873 O. 8582 86.13
80.9369 71.1323 334.04
15.2758 2&0095 696.91

B~m~fit in
Int~rv~l

89.32

356.00

A ver~se
WaSt Ratios to Perc~t in Wa~ Bm¢~ Wa~ ~

~ A vem~ Worth Wa~ ~

0.~ 1~.~ 0.~ 0.37 4. I~8 0.98~ ~.~
1~.~ ~2.~ 0.37 1.~ 71.0175 58.4276 312.70

~2.~ 1.~ ~.~38 ~.5~5 620.~

$380.08
80.00%

$I08.0S
$356.00

A verago
B~m~[it in
Interval

10~.0~

250. I ~
356.00

I EtYeot o£ Fi~t and Second Ammdmm~: O. 1.769



Be[ore First Amendment

(1) -
(2)-
(3) -
(4) - Maximum Weekly BemClt Spec~ by Act

Wage R~tios to

Intervals A versge

0.00 133.98 0.00 0.35
133.98 534.00 0.35 1.40
534.0O 1.40

Average Average
Petvent in Wage BracketW=ge in Benefit in
Workers Wages Interval Interval

3.7873 0.8582 86.13 89.32
80.9369 71.1323 334.04 222.69
15.2758, 28.0095 696.91 356.00

A/i~n- FL~t Amendment

(1) - Stm~ Avera#e Weekly WMe
(2) -
(3) -
(4) - Max~um Weddy BzmClt Spe~iJ~� by A~t

Wage R~tios to Percent in Wage Brackzt
Iatervals A forage Workers Wages

0.00 116.11 0.00 0.31 2.9973 0.5933
116.11 509.08 0.31 1.34 78.7682 67.3307
509.08 1.34 18.2345 32.0760

Wage in
Interval

75.24

324.89

A vomge
Be~fit in
Interval

8~.32

243.~7

391.60



2. Effect o£ Seco~ ~t

(1) - ~ate Average WeekJy Wage
(2) - ~ or" Co~ - ¯ o[ Averag© Wealdy Wage

(3) - ~m We~Jy Seae~t S~ by Act

(4) - Ma~,imtua We~Jy Beaetlt Speci~d by Act

Wage Ratios to

latervaJ$ A versge

0.00 116.11 0.00

116.11 509.08 0.29
509.08 1.28

0.29
1.28

A versge
Perce,~t in Wage BracketWage in
Workers Wages Interval

2.7678 0.5241 75.56
75.7777 63.1616 332.64

21.4545 36.3143 675.50

$399.08

75.00%

89.32
391.60

Average
Be~e6t ~n
Iat~rv~l

89.32
249.48
391.60

AR~r Second Amendment

(I) - State Average WastJy Wage

(2) - Rm~ o£ Co~ - ¯ of Avera~ Weekly WaBe

(3) - M~dmm WeekJy Bereft Sp~U’~xI by
(4) - Maximum Waddy Ba~aRt Specit’~xl by Act

Wage RatJ’m to
latarva~ A ver~ge

0.00 116.11 0.00
116.11 559.99 0.29
559.99 1.40

0.29
1.40

A versge
Perceat in Wage Bracl~t Wage in
Workers Wages lat=rval

2.7678 0.5241 75.56
81.8915 71.3738 347.83
15.3407 28.1022 731.07

A versge

Be~e6t ia
/nt~rva/

89.32
278.26

430.76

IEtTe~t o[ Fh~t Ameadmeat: O. 1177
FJTe~t or" &woad Ameadme~t: O. 07~

0.117"/

0.2024



H _ygotheticai Workmen’s Comt~nsation Law mat Law Amendment"
Al~’nativ~ A__z~roach
Effect of First and Second Amendments Simultaneously

(1)- 5tat~ A vemse Weekly WaSo

(2) - ~ or" c~um~ - ~ of Averse Weekly
(3) - Minimum WoMdy Benotlt $~ by Act

(d) - Maximum Wooldy ~mefit Specked by ~
$89.32

$356.00

Wage Ratios to

/ntzrr~/s A versge

0.00 133.98 0.00

133.98 534.00 0.35

534.00 1.40

0.35
1.40

A rorsge
Percent in Wage Brscket Wage in

Workers Wages Interred

3.7873 0.8582 86.13
80.9369 71.1323 334.04
15.2758 28.0095 696.91

A versge
Benefit in
Intzrwd

89.32
222.69
356.00

$380.08
80.00~

$89.32

$430.76

A vorsge A versge

Wage RatJ’os to Percent in Wage Brscket Wage in Benefit in

lntm3,als A vet~ge Workers Wages lntorval Intztval

0.00 116.11 0.(30 0.31 2.9973 0.5933 75.24 89.32

116.11 559.99 0.31 1.47 84.0979 74.8217 338.16 270.52

559.99 1.47 12.9048 24.5850 724.10 430.76



HYpot~t~cal Wortroeo’s Courts, tim Law and L~w Amendment:

I. Effect of First Amendment

(I) - 5ta~ Avam8¯ Wookly Wase
(2) - Ratz of Compmsattm - Y~ of Arm,aBe Weekly Wase
(3) - M~gmum We~tly Be~fit Spa:ified by Act
(4) - Maxbuum Weekly Bam~fit SpecLf~ed by Act

$380.08

66.675
89.32

356.00

Waso R~tios to
/n~rva/$ A yet’age

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
534.00 1.40

A votage

Percent in Wage BracketWage in

Workers W#ges IatzrvM

3.7873 0.8582 86.13
80.9369 71.1323 334.04

15.2758 28.0095 696.91

Average
Benefit in

89.32
222.69
356.00

After First Aatmdmmt

W~z RaU’~ to
InCn’vals A verage

0.00 127.73 0.00 0.34

127.73 509.08 0.34 1.34

509.08 1.34

Percent in Wage Braci~t Wage in

Workers

3.5055 0.7622 82.64
78.2601 67.1618 326.18
18.2345 32.0760 668.59

$380.08
75.005
98.25

391.60

A ver~ge
Benefit in
latorvai

98.25
244.63

391.60



Effect of Second Anmdm~t

(1) - Sts~ Averaeoo Weoldy Wase
(2) - P.~ of ¢ompemstion - ~ of Avera~ Weekly
(3) - Madmum Waddy Bea~t Spe~’~l by A~t
(4) - Max~.~ Weeidy Bemf’~t Spec~’~ by Act

$418.09
75.O0%
98.25

391.60

Wase Ratios to
/ntzrva/s A vzrage

0.00 127.73 0.00
127.73 509.08 0.31
509.08 1.22

0.31

1.22

A refuse
Perce~t in Wage Btmckzt Wage ~

Worken Wa~ ~
2.~73 0.~33 82.76

72.1~9 ~.8~ ~.~
~,~38 ~.5~5 ~2.71

A refuge
Benefit ~,
~ntorv~/

98.25

391.60

(1) - 5t~o Averago Weeid¥
(2) - R~ of Compmsatk~ - ~ o£ Avemse Wmldy Wage
(3) - Matimum Weeldy Bem~
(4) - Ma~2mum Weekly Bmmllt Spec~aod by

A vorage
Wase Rat~s to Potent in Wase BracketW~8o in

latm’vais A vorasz Workers Wage~ Interval
0.00 140.50 0.00 0.34 3.5055 0.7622 90.90

140.50 559.99 0.34 1.34 78.2601 67.1618 358.80
559.99 1.34 18.2345 32.0760 735.45

$4,18.09
80.00%

108.0~
430.76

A vera~e
Beaefit in
latorval

287.04
430.76

[Effe~t o[ Fbw Ameautmeat: O. 1189 O. 11~9
Eft’eat o[ 5ocoad Ammdmeat: 0.0?82 0.2063



- IL~ af~:    Var~ao

- Msz~mus Wz~Jy Ba~" Vm~i~o

- IL~ a~la~attas:              ~0~

H~c~l Worimen’$ ~onmens~t~o~ Law and L~w Anmdm~

Effect of First ~ Second Amendments SimulCaneou~y

Before First Anmdnmt

$380.0~
66.67~
$89.32

$3.~.00

Wage R~ios to

!~tervals A ver~ge

0.00 133.98 0.00 0.35
133.98 534.00 0.35 1.40
534.0O 1.40

Avemge Avemge
Percent in Wage Btaclmt Wage ~ ~fit ~

3.7873 0.8582 86.13 89.32
~.93~ 71.1323 3~.~ ~.~

15.2758 28.~5 ~.91 3~.~

ARvr Secomt Amcadnmnt

Average
Wage Rat~’o~ to Percent in Wage Brack~Wage in

~ A refuge Worimrs Wages Interval

0.00 140.50 0.00 0.37 4.1288 0.9879 90.94

140.50 559.99 0.37 1.4.7 82.9665 74.4271 340.96

559.99 1.47 12.9048 24.5850 724.10

$108.08
$430.76

Avetage
Beaefit in
Interval

108.0~

272.77
430.76

IF.fleet of First aod Second Amendments: 0.2032



EXI-ImlT []
Sheet 31

HymTthetical Worlma~’s Comz~s~tion L~w ~ L~.w
NCCI A~Trmch
I. Effect of First Amendment

Before First Amendment

$380.0~
66.67%

89.32
356.00

Wage R~tios to
lntzrral$ A versge

0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40

534.00 1.40

A vomge
Percent in Wage Bracket Wage in
Workers Wages lntorr~i

3.7873 0.8582 ’ 86.13
80.9369 71.1323 334.04
15.2758 28.0095 696.91

A versge
Benefit in

89.32
222.69
356.00

First Almmdnamt

(1) - State A ve.JaSe Weekly Wase
(2) - R~ of Co~ - ~ of Ave~’a~e Weekly Waso
(3) - Mtaimma Weakly Bmotlt Sp~iflod by Act
(4) - Maximum Weeldy Bam~ 5~ by ~

w~ Ra~’os to
Interval~ A versge
0.00 127.73 0.00 0.34

127.73 462.80 0.34 1.22
462.80 1.22

A vemge
Percent in Wage Bracket Wage in

Workers Wages IntzrrM

3.5055 0.7622 82.64,
71.640~ 58.6533 311.18
24.853~ 40.584,5 620.64

$380,08
75.00%
98.25

356.00

A versge
Benefit in

98.25

233.38
356.00



- Rat~ or ~pat.=~..    v~
-~ Week/ySem&- V~’~,

- ~ ot’/sflatlm:             I0~

EXHmlT m
Sheet 32

H~cal W~’s Co--tim law sad law Amendment:

2. Effect of Second Amendment

$418.09
75.005

98.25
356.00

Wage R~U~s to
Intervals Average

0.00 127.73 0.00 0.31
127.73 462.80 0.31 1.11
462.80 1.11

Average
Percent in Wage Bracket Wage in
Workers Wages Interval

2.9973 0.5933 82.76
64.6733 50.1352 324.10
32.3294 49.2715 637.19

Benefit in
Inmrval

98.25
243.08
356.00

W~e RaU’os to Percent in Wage Braclag Wage in
laterval¢ Average Workora Wages Interval

0.00 140.50 0.00 0.34 3.5055 0.7622 90.90
140.50 462.80 0.34 1.11 64.1652 49.9663 325.57
462.80 1.11 32.3294 49.2715 637.19

$415.09

80.00~
108.08

356.00

A verage
Benefit in
Interval

108.08
260.46
356.00

F.ffect o£ Ftrst Ammdmmt: 0.0887 0.0887
EtFoct of 5o¢o~1 Ameaulmmt : O. 0391 O. 1313



EXHIBIT m
Sheet 33

H~ wor/m~’s Co _nmensatim Law ~ l~w Amendm~e
AJam~a~ive A__~ormcIl

(1) - 5taro Aret~8~ Weekly
(2) - ~ o£ Compamtt~ - ~ & Avem~ Weekly W~So
(3) - ~ Weetly &melt
(4) - M~.- WeetJy Seaet’~

Wage Ratios to

Intervals Average

0.00 133.98 0.00

133.98 534.00 0.35
534.00 1.40

0.35

1.40

Average

Percent ia Wage Bracket Wage in
Workers Wages Interval

3.7873 0.8582 86.13

80.9369 71.1323 334.04
15.2758 28,0095 696.91

A vorage
Benefit ~n
Interval

89.32
222.69
356.00

Wage RaO’os to Percent in Wage Bracket
Inmrvab Average Workers Wages

0.00 140.50 0.00 0.37 4.1288 0.9879
140.50 462.~0 0.37 1.22 71.0175 58.4276
462.80 1.22 34.8538 40.5845

Wage in
Interval

312.70

62O.64

$380.08

$1o~.0~

10~.0~

250.16

356.00



H~tic~l worlm~m’$ CormTm~tio~ Law and L~m Amo~_ m~__G
NC~I
1. Effect of First Amendment

(1) - State A verase Weekly Waso
(2) - lt~ of Co~ - ~ o£ Av~raso Weekly

(4) - M~ W~y ~t S~ by ~

W~se Ratios to
Int~rvMs Average
0.00 133.98 0.00 0.35

133.98 534.00 0.35 1.40
534.00 1.40

Average
Percent in Wa~e Brackot W#se in
Workers Wages Interval

3.7873 0.8582 86.13

80.9369 71.1323 334.04.

15.2758 28.0095 696.91

A vem~,e

89.32

222.69
356.00

A~r First Amemtuamt

(1) - 5tm~ Aver~se Wo~kly Wase
(2) - ~ o[ Co~ - ~ o£ Avetap Weekly W~e
(3)- Minimum Weekly Bmef’~t Spe~i£~ed by Act
(4) - Maximum Weekly Boaetlt Spoaitlod by Act

0.00 116.11 0.00 0.31
116.11 509.08 0.31 1.34
509.08 1.34

A vor~se
Ratios to Portent in W~e Br~kzt Wase in
A vemgo Worioors Wages Intorv~l

2.9973 0.5933 75.24.
78.7682 67.3307 324,. 89

18.2345 32.0760 668.59

$380.08

75.00~
89.32

391.60

A refuse
Bone/it in

89.32
243.67
391.60



- lt~ o[~:

-~ WettJy ~m~t." V~
- ~ oft.a,,a~:

NGG~ A__mxo~
2. Effoct of 5ocond Amzndm~t

(1) - $tato Avamse Wooldy Wase
(2) - Rm~ of Compmsatim - ~ of Averag� Weekly
(3) - M~aaum Weeidy BemC~t SpordfmJ by A~t
(~) - s~xi~.,, woeUy aemf~ spow’~o~ by Act

Wa8o Ratios to
Intervals A vomSe

0.00 116.11 0.00 0.28
116.11 509.08 0.28 1.22
509.O8 1.22

Percent in W=ge Bracket W=go in
Workers W=ges Interval

2.5661 0.4673 76.14
72.5801 58.9482 339.56
24.8538 40.5845 682.71

$418.09
75.00~

89.32

391.60

A vetago
Boaofit in
Interval

89.32
254.67
391.60

W~Se
laterva~

0.00 116.11 0.00 0.28
! 1~. I l 559.99 0.28 1.34

Average
R~tios to Percent in Wa~e Btackzt W#g¢ in

2.~ 1 0.~73 76.14
~. 1~ 67.4~7 3~. 10
18.~ 32.~ 735.45

Avetage
Bc~fit in
Interval

89.32
284.~
430.76

Effect of First Amendment: O. 1177 O. 1177

Effect of Secoml Amendment: 0.0773 0.2041



EXHIBIT []

H~cal Workna~’$ Co~zio~ Law aod

Effect of First and Second Amendment~ Simultaneously

Before Fimt Amezdmmt

(1) - 5t~ Av~ Woddy
(2) - Ra~ of Compmae~ - ¯ o£ Avera~ WeeJd¥ W~
(~) - Min~um Wodd¥ Be~f~t Slug’s! by
(4) - Maximum W~mkly Jkmzf~t Sp~ifa~d by A~

Wage Ratios to

Intervals A vera~e

0.00 133.98 0.00

133.98 534.00 0.35

534.00 1.40

0.35

1.40

Average

Per~e~t in Wage Brack~ Wage i~

Workers Wa~s Interval

3.7873 0.8582 86.13
80.9369 71.1323 334.04

15.2758 28.0095 696.91

Average
Benefit in

89.32
222.69
356.00

After $ecmdAmmdme~

(1) - 5~te A veraso Weddy Wage
(2) - Rate o£ Co~ - ¯ o£ Arera~ Weekly
(3) - Mi~mum Woddy BomClt Spot, I’ll by A~t
(4) - Maximum Woeidy Bznofzt Spev3f~d by

Wa~ Ratios to
I~ Average

0.00 116.11 0.00

116.11 559.99 0.31

559.99 1.47

0.31

1.47

A verage
Perc~t in Wage Bracket Wage in

Workers Wmges Interval

2.9973 0.5933 75.2,t.
84.0979 74.8217 338.16
12.9048 34.5850 724. l0

$89.32
$430.76

Average
Benefit in
Interval

89.32
270.52

430.76
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Loss Ratios @1989

Loss Ratios @1990

Loss Ratios @1990

Loss Ratios @1990
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Loss Ratios @1990
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States

CT, FL, IL, LA

MI, NC, ORPC, ORSF, WI

CT, FL, IL, LA

MI, NC, ORPC, ORSF, WI

CT, FL, IL, LA

MI, NC, ORPC, ORSF, WI

CT, FL, IL, LA

MI, NC, ORPC, ORSF, WI

CT, FL, IL, LA

MI, NC, ORPC, ORSF, WI

.AL, AK, AZPC, AZSF, AR

COPC, DC, HI, ID, IN

IA, KS, KYVO, ME, MD

MS, MO, MT, NE, NH

NM, OKPC, RI, SC, SD

TN, TX, UTPC, VT, VA
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Summary of Premium from Financial Call Data

Exhibit
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IV

State
Code

CT

FL

IL

LA

Policy
Year

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Standard Premium Premium On-Level
Earned Development On-Level Premium

Premium Factors Factors

$96,068511
111,410761
126,033.529
164,765035
215,273672
302,268~654
340,560637
363,380 462
422,455623
455,286549
505,237 570
541,838670
603,896 762
733,722 444
826,135847

543,414,887
525,075,064
622,309,897
775,064,335
969,202,566

1,110,478,924
1,192,253,605
1,312,121,416

891,486,582
785,689,039
791,797,753
904,885,903

1,004,501,969
1,332,526,005
1,529,409,256
1,732,388,628

129,936,007
158,103,744
225,389,237
272,349,929
320,515,731
353,707,102
422,293,403
423,014,467
355,277,461
316,313,392
318,580,639
356,485,445
383,168,951
440,535,090
441,393,414

1.000
1.000

1.000
1.000

1.000

1.000
1 000

1 000

1 000
1 000

1 000
1 003

1.002
1.015

1.062

1.000

1.000
1.000

1.000
1.001

1.002

1.006

1.063

1.000
1.000
1.000
1.000
0.999
1.000
0.998
1.032

1.000
1.000

1.000

1.000
1.000

1.000
1.000

1.000

1.000
1.000
1.000

1.000

0.997
1.005
1.033

2.778
2.513
2.303
2.050
1.757
1.363
1.224
1.165
1.102
1.118
1.097
1.112
1.040
0.941
0.869

2.922
3.007
2.667
2.447
2.049
1.843
1.789
1.582

1.381
1.405
1.450
1.381
1.383
1.178
1.149
1.007

1.950
1.847
1.655
1.406
1.370
1.418
1.225
1.217
1.169
1.221
1.270
1.240
0.964
0.878
0.798

$266,878.324
279,975~242
290,255~217
337,768.322
378,235.842
411,992~175
416,846~220
423,338.238
465,546.097
509,010~362
554,245.614
604,150~i17
629,260.426
700,704.934
762,523.387

1,587,858,300
1,578,900,717
1,659,700,495
1,896,582,428
1,987,834,463
2,051,054,573
2,146,056,489
2,206,988,222

1,231,142~970
i,i03,893~I00
1,148,106.742
1,249,647.432
1,388,221.721
1,569,715.634
1,754,232.417
1,799,951~784

253,375.214
292,017 615
373,019187
382,924000
439,106551
501,556671
517,309.419
514,808.606
415,319352
386,218.652
404,597.412
442,041 952
368,225362
388,551949
363,708173



summary of Premium from Financial Call Data

Exhibit IV
Sheet 2

State
Code

MI

NC

ORPC

ORSF

wI

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Standard Premium Premium On-Level
Earned Development On-Level Premium
Premium Factors Factors (1)x(2)x(3)

852,902,762 1.000 0.780
629,538,879 1.000 0.918
554,148,632 1.000 1.174
568,406,977 1.000 1.283
639,418,702 1.001 1.281
783,355,209 1.003 1.108
871,153,528 1.003 1.006
901,326,527 1.017 1.094

$253,553,642 1.000 1.170
270,280,934 1.000 1.095
266,212,698 1.000 1.191
265,348,138 1.000 1.403
290,817,775 1.000 1.384
366,781,949 0.999 1.235
421,479,207 1.002 1.168
482,156,808 1.054 1.009

191,795,441 1.000 0.915
139,588,489 1.000 1.200
124,024,013 1.000 1.779
150,562,556 1.000 1.645
211,732,696 1.000 1.385
290,796,466 1.001 1.135
320,302,674 1.012 0.997
343,969,830 1.029 0.992

215,645,913 1.000 0.924
155,809,082 1.000 1.284
118,578,693 1.000 1.778
127,509,668 1.000 1.638
151,403,816 0.999 1.355
210,766,664 0.997 1.116
264,377,957 0.998 0.986
287,576,967 1.003 0.982

103,923,570 1.000 2.508
116,967,703 1.000 2.488
135,646,451 1.000 2.338
174,176,980 1.000 2.179
209,954,170 1.000 2.112
248,657,616 1.000 1.904
284,743,135 1.000 1.794
301,547,191 1.000 1.711
301,983,702 1.000 1.620
331,384,537 1.000 1.555
382,458,521 1.000 1.500
411,151,744 1.002 1.466
493,293,701 1.003 1.317
626,251,332 1.004 1.130
730,524,076 1.032 1.002

665,264,154
577,916,691
650,570,494
729,266,151
819,734,776
870,307,637
878,993,910

1,003,176,425

$296,657.761
295,957~623
317,059.323
372,283~438
402,491.801
452,608.925
493,130.672
512,532~687

175,492~829
167,506.187
220,638~719
247,675.405
293,249784
330,344.785
323,185398
351,193196

199,256824
200,058~861
210,832 916
208,860836
205,000 767
234,583297
260,147.910
283,263312

260,640 314
291,015645
317,141402
379,531.639
443,423207
473,444.101
510,829.184
515,947.244
489,213~597
515,302.955
573,687782
603,981912
651,640979
710,795 262
755,361895



Summary of Indemnity Losses from Financial call Data

Exhibit
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IV

State
Code

CT

FL

IL

LA

Policy
Year

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Incurred Indemnity Indemnity On-Level
Indemnity Development On-Level Losses

Losses Factors Factors (1)x(2)x(3)

$45,007,272
53,833,795
62,124,026
73,479,388
91,265,533

115,705,657
133,340,076
134,317,373
134,037,101
154,861,876
183,437,708
222,125,124
227,175,341
285,213,939
276,676,831

281,296,224
288,913,503
347,648,796
433,653,475
512,982,004
533,584,281
583,086,171
539,024,388

393,617,928
363,762 240
417,632 037
482,152.813
538,395~i14
615,182.216
650,108.978
635,170~536

63,460~294
90,558~374

124,058.024
128,036 172
160,598~514
191,154~320
210,304.364
233,998520
229,279.386
226,971.809
258,637342
280,139680
236,459 884
244,652 810
202,586 966

1.151
1.151
1.151
1.151
i.i00
1.126
1.151
1.151
1.187
1.219
1.236
1.258
1.302
1.383
1.548

1 073
1 102
1 121
1 168
1 254
1 427
1 674
2.205

0.987
0.985
0.980
0.976
0.984
1.010
1.087
1.217

1.002
1.002
1.002
1.002
1.011
1.009
1.002
1.002
1.004
1.014
1.030
1.064
1.113
1.194
1.459

1.826
1.779
1.688
1.510
1.407
1.272
1 217
1 185
1 167
1 152
1 133
1 119
1 iii
1 051
1.014

1.122
1.096
1.081
1.026
1.012
1.010
1.006
1.004

1.000
1.000
1.000
1.023
1.029
1.025
1.020
1.015

1.427
1.195
1.058
0.942
0.924
0.916
0.883
0.850
0.841
1.053
1.125
1.080
1.021
1.021
1.017

$94,605,286
110,251,612
120,706,983
127,707,176
141,279,045
165,690,501
186,809,446
183,208,897
185,641,385
217,426,074
256,812,791
312 752,175
328,722,718
414 701,067
434,382,625

338,680.654
349,007~512
421,350.341
519,516.863
650,974.163
768,894.949
981,917.112

1,193,399~995

388,500.895
358,305806
409,279396
481,188507
545,394250
636,713594
720,~70~857
784,435 612

90,748220
108,398 374
131,501 505
120,866.146
149,999.012
176,626592
186,119362
199,366739
193,511 802
242,405.892
299,760679
321,880492
268,618428
298,231 775
300,639 058
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Summary of Indemnity Losses from Financial Call Data

State
Code

MI

NC

ORPC

ORSF

WI

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Incurred Indemnity Indemnity On-Level
Indemnity Development On-Level Losses

Losses Factors Factors (1)x(2)x(3)

291,246,412
271,441,454
302,365,525
363,290,723
387,721,381
400,575,536
390,124,693
357,514,128

$73,499,104
75,319,147
89,288,510

110,295,540
124,978,815
134,469,759
166,055,728
166,488,532

65,137,741
61,481,921
82,607,166

103,823,148
115,085,758
119,732,859
120,647,693
118,351,558

71,352,842
70,185,931
82,965,101
91,506,796

i04,338,037
127,597,873
142,727,294
151,209,521

38,240,374
41,858,824
58,036,312
67,380,744
88,912,819
97,009,347
96,560,641

110,130,712
117,158,974
127,255,711
151,203,456
176,464,847
193,065,097
200,822,772
210,961,922

1.053
1.069
1.084
1.112
1.159
1.219
1.317
1.605

1.029
1.035
1.045
1.054
1.059
1.072
1.131
1.243

1.063
1.064
1.063
1.096
1.123
1.187
1.249
1.393

1.092
1.164
1.251
1.331
1.390
1.423
1.434
1.486

1.032
1.032
1.032
1.032
1.016
1.029
1.032
1.032
1.031
1.025
1.029
1.036
1.046
1.070
1.141

1 018
1 085
1 080
1 077
1 074
1 067
1 060
1.057

1.189
1.167
1.097
1.070
1.058
1.047
1.027
1.012

1.296
1.273
1.273
1.272
1.132
0.985
0.991
1.000

1.294
1.273
1.273
1.273
1.120
0.985
0.991
1.000

1.938
1.811
1.686
1.630
1.576
1.543
1.500
1.415
1.302
1.263
1.197
1.155
1.126
1.104
1.080

312,216,154
314,872,087
354,070,030
435,222,286
482,713,119
521,148,772
544,614,071
606,343,961

$89,889,404
90,985,530

102,324,632
124,413,369
139,976,273
150,875,070
192,956,756
209,442,573

89,759,807
83,246,521

111,767,496
144,729,468
146,273,998
139,967,712
149,361,844
164,863,720

100,821,566
104,015,550
132,163,406
155,012,512
162,454,324
178,892,218
202,815,485
224,697,348

76,480,748
78,234,142

100,983,183
113,334,411
142,349,423
154,050,843
149,475,872
160,790,840
157,227,343
164,796,146
186,282,658
211,228,422
227,430,684
237,171,694
259,905,088



Summary of Medical LOSSES from Financial Call Data
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IV

State
Code

CT

FL

IL

LA

Policy
Year

1974
1975
1976
1977
1978
1979
1980
1981
1~82
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Incurred
Medical
Losses

$19,350,952
22,242,582
25,696,321
29,348,985
34,192,296
39,978,280
48,230,214
52,095,847
60,841,377
72,167,422
84,284,731

106,020,091
112,471,337
137,123,354
149,054,703

216,583,618
249,555,293
275,669,480
312,064,196
348,888,015
373,679,655
393,802,141
431,756,397

150,801,763
151,449,888
187,064,156
210,464,528
238,739,280
301,367,813
362,327,080
386,453,111

24,558,570
32,971,663
51,069,511
54,662,533
65,826,639
84,949,817
94,709,794

106,042,878
115,087,191
137,315,662
150,170,108
181,187,152
161,040,009
168,387,596
164,982,421

Medical
Development

Factors

1.137
1.137
1.137
1.137
1.113
1.129
1.137
1.137
1.140
1.150
1.158
1.157
1.176
1.202
1.285

1.149
1.188
1.225
1.261
1.308
1.385
1.474
1.644

1.002
1.000
0.988
0.975
0.951
0.940
0.928
0.989

1.065
1 065
1 065
1 065
1 053
1 062
1 065
1 065
1 072
1.076
1.082
1.109
1.125
1.194
1.333

Medical
On-Level
Factors

1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007
1.007

1.160
1.024
0.954
0.953
0.951
1.005
1.016
1.001

1.002
1.002
1.002
1.000
1.000
1.000
1.000
1.000

0.932
0.992
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010
1.010

On-Level
Losses

(1)x(2)x(3)

$22,156.840
25,467~756
29,422.288
33,604.588
38,329~564
45,455.304
55,223.595
59,649.745
69,845 901
83,569.875
98,275.996

123,513 406
133,166~063
165,919,258
192,876,786

288,705,963
303,708,792
322,257,622
375,101,164
434,016,691
520,162,080
589,915,607
710,671,029

151,404,970
151,752,788
185,193,514
205,202,915
227,041,055
283,285,744
336,239,530
382,202,127

24,38’6,660
34,818,076
54,950,794
58,816,886
70,039,544
91,151,154

101,907,738
114,102,137
124,639,428
149,262,125
164,135,928
202,929,610
182,941,450
203,075,441
222,066,339
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State
Code

MI

NC

ORPC

ORSF

WI

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988

Incurred Medical Medical On-Level
Medical Development On-Level Losses
Losses Factors Factors (1)x(2)x(3)

120,199,603 1.075 0.889 114,910,820
118,667,186 1.083 0.902 115,937,841
139,048,740 1.075 0.902 134,877,278
171,264,221 1.076 0.902 166,297,559
192,684,506 1.075 0.902 186,903,971
217,047,894 1.079 0.902 211,187,601
238,908,368 1.097 0.902 236,280,376
259,740,953 1.161 0.910 274,546,187

$52,603,696 1.035 1.455 $79,221,166
57,684,315 1.037 1.326 79,315,933
69,068,304 1.032 1.262 89,926,932
86,422,983 1.033 1.182 105,522,462
95,766,383 1.033 1.151 113,866,229

114,315,839 1.032 1.088 128,376,687
146,397,358 1.064 1.067 166,161,001
155,161,814 1.127 1.013 177,194,792

41,480,507 1.167 0.985
43,025,285 1.197 0.985
54,301,243 1.223 0.985
75,471,528 1.263 0.985
82,517,503 1.303 0.985
88,026,670 1.366 0.985
94,388,381 1.391 0.991

106,027,963 1.430 1.000

52,215,621 1.419 0.985
54,194,051 1.476 0.985
66,326,638 1.542 0.985
76,993,895 1.636 0.985
90,725,543 1.742 0.985

i04,211,I12 1.826 0.985
121,929,669 1.872 0.991
138,771,646 1.853 1.000

25,858,249
27,465,179
34,800,919
40,033,794
52,751,226
59,943,598
65,849,754
74,363039
77,643 735
89,613937

105,338661
127,370~412
142,370.623
168,418890
193,209717

1.053 1.005
1.053 1.005
1.053 1.005
1.053 1.005
1.058 1.005
1.060 1.005
1.053 1.005
1.053 1.003
1.060 1.000
1.057 1.000
1.060 1.000
1.060 1.000
1.059 1.000
1.042 1.000
1.072 1.000

47,661.i03
50,726811
65,432.998
93,886581

105,869.956
i18,483.898
130,067~189
151,619987

72,997 438
78,798 150

i00,750~163
124,037.165
155,685032
187,475.790
226,179536
257,143~860

27,358,027
29,058,159
36,819,372
42,355,754
56,074,553
63,839,932
69,669,040
78,527,369
82,302,359
94,721,931

111,658,981
135,012,637
150,770,490
175,492,483
207,120,817
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Summary of Indemnity and Medical Loss Ratios
from 1989 Financial Call Data

IV

State
Code

CT

IL

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1974 35.4% 8.3%
1975 39.4% 9.1%
1976 41.6% 10.1%
1977 37.8% 9.9%
1978 37.4% 10.1%
1979 40.2% 11.0%
1980 44.8% 13.2%
1981 43.3% 14.1%
1982 39.9% 15.0%
1983 42.7% 16.4%
1984 46.3% 17.7%
1985 51.8% 20.4%
1986 52.2% 21.2%
1987 59.2% 23.7%
1988 57.0% 25.3%

1981 21.3% 18.2%
1982 22.1% 19.2%
1983 25.4% 19.4%
1984 27.4% 19.8%
1985 32.7% 21.8%
1986 37.5% 25.4%
1987 45.8% 27.5%
1988 54.1% 32.2%

1981 31.6% 12.3%
1982 32.5% 13.7%
1983 35.6% 16.1%
1984 38.5% 16.4%
1985 39.3% 16.4%
1986 40.6% 18.0%
1987 41.1% 19.2%
1988 43.6% 21.2%

1974 35.8% 9.6%
1975 37.1% 11.9%
1976 35.3% 14.7%
1977 31.6% 15.4%
1978 34.2% 16.0%
1979 35.2% 18.2%
1980 36.0% 19.7%
1981 38.7% 22.2%
1982 46.6% 30.0%
1983 62.8% 38.6%
1984 74.1% 40.6%
1985 72.8% 45.9%
1986 72.9% 49.7%
1987 76.8% 52.3%
1988 82.7% 61.1%

MILLIMAN & ROBERTSON, INC.



Exhibit IV
Sheet 8

Summary of Indemnity and Medical Loss Ratios
from 1989 Financial Call Data

State
Code

MI

NC

ORPC

ORSF

WI

Indemnity Medical
.Policy Loss Loss

Year Ratio Ratio

1981 46.9% 17.3%
1982 54.5% 20.1%
1983 54.4% 20.7%
1984 59.7% 22.8%
1985 58.9% 22.8%
1986 59.9% 24.3%
1987 62.0% 26.9%
1988 60.4% 27.4%

1981 30.3% 26.7%
1982 30.7% 26.8%
1983 32.3% 28.4%
1984 33.4% 28.3%
1985 34.8% 28.3%
1986 33.3% 28.4%
1987 39.1% 33.7%
1988 40.9% 34.6%

1981 51.1% 27.2%
1982 49.7% 30.3%
1983 50.7% 29.7%
1984 58.4% 37.9%
1985 49.9% 36.1%
1986 42.4% 35.9%
1987 46.2% 40.2%
1988 46.9% 43.2%

1981 50.6% 36.6%
1982 52.0% 39.4%
1983 62.7% 47.8%
1984 74.2% 59.4%
1985 79.2% 75.9%
1986 76.3% 79.9%
1987 78.0% 86.9%
1988 79.3% 90.8%

1974 29.3% 10.5%
1975 26.9% 10.0%
1976 31.8% 11.6%
1977 29.9% 11.2%
1978 32.1% 12.6%
1979 32.5% 13.5%
1980 29.3% 13.6%
1981 31.2% 15.2%
1982 32.1% 16.8%
1983 32.0% 18.4%
1984 32.5% 19.5%

" 1985 35.0% 22.4%
1986 34.9% 23.1%
1987 33.4% 24.7%
1988 34.4% 27.4%

MILLIMAN & ROBERTSON, INC.



Summary

Exhibit
Sheet 9

of Indemnity and Medical Loss Ratios
from 1990 Financial Call Data

IV

State
Code

CT

FL

IL

LA

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

Indemnity
Loss

Ratio

34.0%
31.3%
33.0%
49.0%
55.0%
54.3%
64.6%
64.7%

21
21
24
26
31
35
43
49

31
32
35
39
39
41
42
45

39
47
63
75
72
71
75
74

.4%

.0%

.1%

.4%

.2%

.6%

.1%

.4%

.7%
.7%
.8%
.0%
.7%
.9%
.5%
.8%

.8%

.6%

.5%

.1%

.0%

.8%

.1%

.7%

Medical
Loss

Ratio

10.6%
11.8%
12.7%
18.7%
21.7%
21.8%
25.6%.
27.5%

19
19
2O
2O
23
26
29
35

12
13
16
16
16
18
19
21

22
30
37
40
45
48
49
56

.4%

.3%

.0%

.7%

.1%

.7%

.8%

.6%

.2%

.5%

.1%

.3%

.4%

.4%

.5%

.4%

.6%

.5%

.7%

.6%
.8%
.4%
.5%
.8%

MILLIMAN & ROBERTSON, INC.



Summary

Exhibit IV
sheet i0

of Indemnity and Medical Loss Ratios
from 1990 Financial Call Data

State
Code

MI

NC

ORPC

ORSF

WI

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

Indemnity
Loss

Ratio

48.3%
54.8%
55.5%
45.7%
46.1%
45.9%
47.4%
49.1%

30.0%
31.1%
31.8%
32.9%
35.3%
34.0%
40.9%
44.7%

54.5%
53.2%
54.1%
60.3%
51.9%
43.4%
49.5%
48.8%

52.9%
51.2%
62.7%
73.2%
74.6%
72.0%
68.2%
63.2%

31.0%
32.6%
32.7%
33.1%
35.6%
34.9%
32.9%
33.0%

Medical
Loss

Ratio

17.0%
19.7%
20.8%
17.3%
17.9%
18.5%
20.2%
21.5%

28.5%
28.5%
30.5%
30.8%
31.2%
31.9%
37.4%
40.4%

28.6%
30.5%
30.2%
37.8%
36.5%
33.6%
38.2%
39.7%

33.1%
34.2%
39.8%
49.0%
61.2%
60.3%
61.2%
58.8%

15.6%
17.2%
18.6%
20.0%
22.8%
23.5%
25.7%
28.O%

MILLIMAN 8,: ROBERTSON, INC.



Summary of Indemnity and Medical Loss
from 1990 Financial Call Data

Exhibit IV
Sheet 11

Ratios

State
Code

AZPC

AZSF

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1981 21.7%
1982 21.5%
1983 24.3%
1984 27.9%
1985 31.9%
1986 33.0%
1987 35.6%
1988 40.6%

23.3%
26.7%
31.3%
34.9%
39.2%
42.4%
45.8%
57.6%

1981 30.9% 14.1%
1982 44.0% 18.3%
1983 41.4% 19.3%
1984 34.6% 18.3%
1985 34.0% 21.2%
1986 31.8% 20.1%
1987 28.6% 21.2%
1988 25.8% 22.5%

1981 21.9% 26.2%
1982 20.6% 23.6%
1983 22.8% 26.4%
1984 24.0% 30.8%
1985 23.6% 28.5%
1986 23.0% 28.6%
1987 25.0% 29.3%
1988 26.1% 31.3%

1981 31.5% 35.6%
1982 35.2% 36.6%
1983 31.9% 39.2%
1984 34.3% 38.8%
1985 30.8% 32.3%
1986 32.3% 30.1%
1987 35.8% 35.5%
1988 38.9% 36.2%

1981 28.6% 22.4%
1982 30.1% 24.5%
1983 34.7% 31.3%
1984 30.6% 28.6%
1985 32.1% 28.2%
1986 31.0% 30.0%
1987 35.4% 36.9%
1988 37.5% 41.5%

MILLIMAN & ROBERTSON, INC.
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Summary of Indemnity and Medical Loss Ratios
from 1990 Financial Call Data

State
Code

COPC

DC

HI

ID

IN

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1981 19.4% 12.9%
1982 22.0% 12.9%
1983 24.8% 15.8%
1984 28.3% 18.6%
1985 33.3% 20.2%
1986 36.4% 21.5%
1987 42.6% 23.2%
1988 47.5% 25.7%

1981 46.2% 19.9%
1982 60.5% 26.9%
1983 47.8% 25.2%
1984 47.3% 21.7%
1985 36.4% 22.5%
1986 37.6% 22.5%
1987 37.8% 23.7%
1988 32.9% 23.1%

1981 43.7% 26.0%
1982 47.2% 30.3%
1983 45.3% 31.1%
1984 42.3% 25.3%
1985 41.8% 25.3%
1986 40.1% 25.3%
1987 43.1% 27.8%
1988 46.2% 30.4%

1981 31.2% 14.0%
1982 34.4% 17.3%
1983 40.6% 21.7%
1984 39.3% 21.6%
1985 37.2% 21.0%
1986 37.2% 23.9%
1987 38.4% 25.0%
1988 38.9% 29.0%

1981 21.3% 19.6%
1982 20.1% 18.7%
1983 20.4% 21.1%
1984 20.8% 21.9%
1985 23.4% 24.1%
1986 24.7% 25.4%
1987 26.5% 28.6%
1988 27.8% 34.0%

MILLIMAN & ROBERTSON, INC.
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Summary of Indemnity and Medical Loss Ratios
from 1990 Financial Call Data

State
Code

IA

KS

KYVO

ME

MD

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1981 28.2% 13.8%
1982 29.0% 14.7%
1983 31.4% 17.4%
1984 32.9% 20.6%
1985 33.7% 18.6%
1986 35.3% 20.7%
1987 38.9% 23.8%
1988 37.6% 26.7%

1981 28.6% 18.8%
1982 32.6% 21.3%
1983 36.6% 25.4%
1984 37.3% 24.1%
1985 37.6% 24.1%
1986 38.4% 26.7%
1987 41.1% 32.1%
1988 48.2% 36.7%

1981 45.0% 31.2%
1982 46.7% 30.9%
1983 47.7% 36.0%
1984 47.2% 37.8%
1985 46.6% 41.3%
1986 46.8% 43.0%
1987 52.0% 49.6%
1988 58.7% 60.4%

1981 35.8%
1982 40.0%
1983 43.0%
1984 45.9%
1985 48.4%
1986 49.2%
1987 49.7%
1988 49.9%

1981 82.1%
1982 80.8%
1983 86.8%
1984 82.8%
1985 77.1%
1986 75.1%
1987 75.6%
1988 69.9%

15.0%
16.8%
18.7%
20.8%
22.3%
21.1%
23.2%
28.8%

40.9%
39.9%
42.7%
44.3%
38.7%
41.0%
40.7%
41.0%

MILLIMAN & ROBERTSON. INC.
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Summary of Indemnity and Medical Loss Ratios
from 1990 Financial Call Data

State
Code

MS

MO

MT

NE

NH

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1981 26.2% 23.5%
1982 25.5% 24.3%
1983 25.3% 27.4%
1984 31.2% 36.7%
1985 33.0% 32.1%
1986 34.9% 40.8%
1987 34.3% 42.4%,
1988 37.1% 45.1%

1981 25,1% 16.2%
1982 25.3% 15.8%
1983 29.3% 19.2%
1984 32.2% 20.1%
1985 35.0% 22.7%
1986 37.0% 24.6%
1987 41.6% 30.2%
1988 43.7% 31.8%

1981 28.5% 12.0%
1982 33.1% 14.7%
1983 36.2% 18.2%
1984 40.5% 21.0%
1985 38.5% 18.7%
1986 37.0% 21.1%
1987 39.4% 19,6%
1988 35.9% 21.9%

1981 28.8% 21.7%
1982 26.5% 20.0%
1983 31.2% 23.5%
1984 33.7% 26.4%
1985 34.7% 26.4%
1986 39.1% 30.1%
1987 39.7% 31.4%
1988 43.1% 36.8%

1981 30.5% 13.1%
1982 33.6% 15.3%
1983 38.2% 19.5%
1984 42.7% 23.8%
1985 43.7% 19.7%
1986 41.0% 18.8%
1987 44.1% 22.1%
1988 52.2% 26.3%

MILLIMAN & ROBERTSON, INC.



Summary of Indemnity and Medical Loss
from 1990 Financial Call Data

Exhibit IV
Sheet 15

Ratios

State
Code

NM

OKPC

RI

SC

SD

Indemnity Medical
Policy Loss Loss

Year Ratio Ratio

1981 34.8% 21.0%
1982 41.4% 26.7%
1983 49.2% 33.1%
1984 57.5% 36.9%
1985 56.1% 38.1%
1986 71.6% 50.4%
1987 78.8% 55.6%
1988 77.5% 59.6%

1981 37.1% 16.3%
1982 41.8% 20.5%
1983 48.6% 26.5%
1984 48.5% 24.0%
1985 44.5% 23.9%
1986 41.6% 22.4%
1987 45.3% 25.3%
1988 53.5% 31.1%

1981 49.5% 12.9%
1982 49.2% 12.6%
1983 59.9% 15.9%
1984 62.3% 15.4%
1985 70.6% 17.4%
1986 85.5% 21.1%
1987 95.9% 23.3%
1988 103.9% 25.2%

1981 34.0% 19.9%
1982 35.9% 20.9%
1983 41.2% 24.9%
1984 44.2% 27.2%
1985 47.1% 26.0%
1986 46.1% 26.9%
1987 50.0% 33.0%
1988 52.9% 32.0%

1981 29.5% 16.2%
1982 27.2% 16.6%
1983 30.6% 21.0%
1984 37.9% 25.8%
1985 35.8% 23.7%
1986 36.3% 28.4%
1987 40.5% 30.4%
1988 42.7% 31.4%

MILLIMAN & ROBERTSON, INC.



Summary of Indemnity and Medical Loss
from 1990 Financial Call Data

Exhibit IV
Sheet 16

Ratios

State
Code

TN

TX

UTPC

VA

Policy
Year

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

1981
1982
1983
1984
1985
1986
1987
1988

Indemnity
Loss

Ratio

29.8%
29.1%
31.1%
35.3%
34.0%
35.3%
39.1%
45.1%

18.0%
19.0%
22.9%
26.2%
30.8%
36.1%
43.7%
50.7%

21.7%
23.4%
28.1%
30.2%
24.1%
24.1%
25.6%
34.3%

33.9%
27.7%
33.9%
39.7%
42.3%
44.4%
45.3%
50.2%

35.5%
36.8%
38.5%
37.0%
39.8%
41.4%
41.6%
43.2%

Medical
Loss

Ratio

18.3%
19.8%
23.4%
26.6%
25.5%
26.9%
32.1%
36.9%

11.2%
13.3%
15.9%
18.3%
21.8%
26.9%
34.5%
42.5%

30.2%
36.6%
33.3%
33.7%
29.8%
34.5%
36.8%
50.4%

15.5%
24.1%
17.1%
19.7%
22.0%
27.2%
27.4%
31.0%

26.7%
28.1%
31.1%
31.1%
32.9%
35.5%
36.6%
40.2%

MILLIMAN & ROBERTSON, INC.
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Percentage Distribution of Ultimate
Frequency by Injury Type

Sheet
Number State

1 Florida

2 Illinois

3 Louisiana

4 Michigan
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Exhibit VI
Sheet i

Exponential Regression of CPI-Indexed
Medical Only Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Indexed
Medical Medical

Only CPI Only
Severity Index Severity

$201.64
209.01
212.05
221.06
236.58
302.17
382.55

Predicted
Indexed
Medical

Only
Severity

0.658 $306.44 $272.50
0.726 287.89 281.68
0.773 274.32 289.56
0.820 269.59 299.32
0.874 270.69 309.40
0.938 322.14 319.83
1.000 382.55 330.60

R^2 =

Predicted
Medical

Only
Severity

$179.30
204.50
223.83
245.44
270.42
300.00
330.60

0.809



Exhibit vI
Sheet 2

Exponential Regression of Average Cost-Indexed
Medical Only Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Indexed Indexed

Medical Average Medical Medical
Only Cost Only Only

Severity Index Severity Severity

$201.64 0.550 $366.62 $323.96
209.01 0.630 331.76 324.95
212.05 0.689 307.76 325.77
221.06 0.756 292.41 326.77
236.58 0.827 286.07 327.76
302.17 0.909 332.42 328.76
382.55 1.000 382.55 329.76

Predicted
Medical

Only
Severity

$178.18
204.72
224.46
247.03
271.06
298.84
329.76

R^2 - 0. 799



Exhibit VI
Sheet 3

Exponential Regression of Medical Only-Indexed
Fatal Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Medical Indexed Indexed Predicted

Fatal Only Fatal Fatal Fatal
Severity Index Severity Severity Severity

$8,053.71 0.527
22,074.65 0.546
15,648.23 0.554
12,131.10 0.578
18,255.32 0.618
24,848.99 0.790
13,455.21 1.000

$15 282.18
40 .429.76
28 .245.90
20 .988.06
29 ~539.35
31 .454.42
13 .455.21

$26,264.51
25,453.23
24,796.35
24,030.42
23,288.15
22,568.81
21,871.69

R^2 m

$13,841.40
13,897.47
13,737.18
13,889.58
14,392.08
17,829.36
21,871.69

-0.186



Exhibit Vl
Sheet 4

Exponential Regression of Medical Only-Indexed
Permanent Total Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10185 - 9186
10/86 - 9/87

Predicted
Indexed Indexed Predicted

Permanent Medical Permanent Permanent Permanent
Total Only Total Total Total

Severity Index Severity Severity Severity

$153,464.99 0.527 $291,204.91
160,127.09 0.546 293,273.06
159,165.59 0.554 287,302.51
138,194.42 0.578 239,090.69
173,333.11 0.618 280,474.29
192,266.58 0.790 243,375.42
123,369.34 1.000 123,369.34

$333,385.85
298 540.11
272300.83
243.839.74
218353.43
195.530.97
175093.93

$175,694.34
163,002.90
150,854.66
140,939.37
134,942.42
154,469.47
175,093.93

R^2 - -1.037



Exhibit VI
Sheet 5

Exponential Regression of Medical only-Indexed
Major Permanent Partial Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Indexed Indexed Predicted

Major Major Major Major
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$39,396.97
37,836.86
36,588.97
34,251.56
34,527.26
35,712.05
29,281.41

0
0
0
0
0
0
1

¯ 527 $74,757.06 $82,604.21 $43,532.42
¯ 546 69,298.28 71,673.92 39,133.96
¯ 554 66,045.07 63,678.61 35,277.95
¯ 578 59,258.75 55,252.58 31,935.99
¯ 618 55,869.35 47,941.49 29,627.84
¯ 790 45,205.13 41,597.81 32,862.27
¯ 000 29,281.41 36,093.54 36,093.54

R^2 m -0.659



Exhibit VI
Sheet 6

Exponential Regression of Medical Only-Indexed
Minor Permanent Partial Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Indexed Indexed Predicted

Minor Minor Minor Minor
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$6,735.30 0.527 $12,780.46 $11,513.93
6,772.29 0.546 12,403.46 11,101.73
5,731.46 0.554 10,345.60 10,769.53
4,800.86 0.578 8,305.99 10,383.98
5,202.83 0.618 8,418.82 10,012.23
7,878.54 0.790 9,972.84 9,653.79

11,245.07 1.000 11,245.07 9,308.19

$6,067.84
6,061.54
5,966.32
6,001.94
6,187.56
7,626.50
9,308.19

R^2 " 0.746
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Exponential Regression of Medical Only-Indexed
Temporary Total Medical Severity on Time

FLORIDA

Policy
Period

12/8o
12181
10182
10/83

.10/84
10185
10/86

11181
11182
9/83
9/84
9/85
9/86
9/87

Predicted
Indexed Indexed Predicted

Temporary Medical Temporary Temporary Temporary
Total Only Total Total Total

Severity Index Severity Severity Severity

$1,858.26 0.527 $3,526.11
1,930.60 0.546 3,535.90
1,889.30 0.554 3,410.29
1,877.01 0.578 3,247.42
1,952.36 0.618 3,159.16
2,580.63 0.790 3,266.62
3,678.46 1.000 3,678.46

$3,434.58
3,422.19
3,411.90
3,399.59
3,387.32
3,375.10
3,362.93

R^2 I

$1,810.02
1,868.52
1,890.19
1,964.96
2,093.37
2,666.33
3,362.93

0.949
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Sheet 8

Exponential Regression of Medical Only-Indexed
Serious Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Medical Indexed Indexed Predicted

Serious Only Serious Serious Serious
Severity Index Severity Severity Severity

$42~476.81
42~050.89
40,694.99
37~632.57
40,325.48
40~289.94
30,686.00

0.527 $80,601.16 $91,441.82 $48,189.84
0.546 77,016.28 79,312.89 43,304.84
0.554 73,456.66 70,443.81 39,025.87
0.578 65,108.25 61,100.08 35,315.84
0.618 65,251.59 52,995.70 32,751.34
0.790 50,999.92 45,966.30 36,313.38
1.000 30,686.00 39,869.28 39,869.28

R^2 - -1.029



Exhibit VI
Sheet 9

Exponential Regression of Medical Only-Indexed
Non-Serious Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Medical Indexed
Non-Serious Only Non-Serious

Severity Index Severity

$2,137.23 0.527 $4,055.46
2,211.88 0.546 4,051.06
2,129.07 0.554 3,843.09
2,101.19 0.578 3,635.28
2,187.51 0.618 3,539.66
2,892.86 0.790 3,661.85
4,200.31 1.000 4,200.31

Predicted
Indexed

Non-Serious
Severity

$3,916.73
3,892.79
3,872.95
3,849.28
3,825.76
3,802.38
3,779.14

R^2 ~

Predicted
Non-Serious

Severity

$2 064.11
2125.46
2145.62
2.224.89
2.364.32
3~003.88
3.779.14

0.951



Exhibit VI
Sheet i0

Exponential Regression of Medical
Total Medical Severity on

FLORIDA

Only-Indexed
Time

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Medical Indexed Indexed Predicted

Total Only Total Total Total
Severity Index Severity Severity Severity

$1,136.27
1,221.95
1,310.01
1,354.11
1,562.05
1,991.67
2,338.29

0.527
0.546
0.554
0.578
0.618
0.790
1.000

$2,156.11
2,238.00
2,364.64
2,342.75
2,527.59
2,521.10
2,338.29

$2,220.92
2,265.61
2,303.54
2,349.89
2,397.18
2,445.41
2,494.62

$1,170.42
1,237.02
1,276.16
1,358.24
1,481.45
1,931.88
2,494.62

0.969



Exhibit VI
Sheet 11

Exponential Regression of CPI-Indexed
Total Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
.10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Indexed
. Total CPI Total
Severity Index Severity

$1,136.27 0.658 $1,726.85
1,221.95 0.726 1,683.13
1,310.01 0.773 1,694.71
1,354.11 0.820 1,651.35
1,562.05 0.874 1,787.24
1,991.67 0.938 2,123.32
2,338.29 1.000 2,338.29

Predicted
Indexed
Total

Severity

$1,581.28
1,667.57
1,743.06
1,838.18
1,938.48
2,044.26
2,155.81

Predicted
Total

Severity

R^2 w

$I,040.48
1,210.66
1,347.39
1,507.31
1,694.23
1,917.52
2,155.81

0.924



Exhibit VI
sheet 12

Exponential Regression of Average Cost-Indexed
Total Medical Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Average Indexed Indexed Predicted

Total Cost Total Total Total
Severity Index Severity Severity Severity

$1 136.27
1221.95
1310.01
1354.11
1562.05
1 991.67
2 338.29

0.550
0.630
0.689
0.756
0.827
0.909.
1.000

$2 065.95
1,939.60
1,901.32
1,791.15
1 888.81
2191.06
2 338.29

$1,879.94
1,923.75
1,961.03
2,006.73
2,053.49
2,101.35
2,150.31

$1 033.97
1211.96
1351.15
1 517.09
1 698.24
1 910.12
2 150.31

R^2 = 0.917



Exhibit VI
Sheet 13

Regression of Medical Only Frequency x 1000
on Time and Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Medical Medical

Unemployment Only Only
Time Rate Frequency Frequency

0.167 7.40% 2.0969 2.1886
1.167 8.40% 1.9447 1.9330
2.000 7.90% 1.8408 1.8464
3.000 6.30% 1.9535 1.8373
4.000 5.90% 1.8077 1.7144
5.000 5.60% 1.5468 1.5820
6.000 5.20% 1.3703 1.4592

RA2 ~ 0.896



Exhibit VI
Sheet 14

Regression
on Time

of Fatal Frequency x 1000
and Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Time

0.167
1.167
2.000
3.000
4.000
5.000
6.000

Unemployment Fatal
Rate Frequency

Predicted
Fatal

Frequency

7.40% 0.001732 0.001586
8.40% 0.001462 0.001399
7.90% 0.001349 0.001433
6.30% 0.001467 0.001616
5.90%" 0.001465 0.001628
5.60% 0.001580 0.001626
5.20% 0.001873 0.001638

R^2 - 0. 307



Exhibit VI
Sheet 15

Regression
on

of Permanent Total Frequency
Time and Unemployment Rate

FLORIDA

x 1000

Policy
Period

Unemployment
Time Rate

12/80 - 11/81 0.167 7.40%
12/81 - 11/82 1.167 8.40%
10/82 - 9/83 2.000 7.90%
10/83 - 9/84 3.000 6.30%
10/84 - 9/85 4.000 5.90%
10/85 - 9/86 5.000 5.60%
10/86 - 9/87 6.000 5.20%

Permanent
Total

Frequency

0.001490
0.001528
0.001677
0.002020
0.002494
0.001875
0.001406

R^2 m

Predicted
Permanent

Total
Frequency

0.001804
0.001559
0.001608
0.001857
0.001878
0.001880
0.001901

0.137



Exhibit VI
Sheet 16

Regression of Major Permament Partial Frequency x
on Time and Unemployment Rate

FLORIDA

1000

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Major Major

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0.167 7.40% 0.0343 0.0329
1.167 8.40% 0.0359 0.0355
2.000 7.90% 0.0402 0.0406
3.000 6.30% 0.0490 0.0488
4.000 5.90% 0.0516 0.0545
5.000 5.60% 0.0569 0.0599
6.000 5.20% 0.0698 0.0655

R^2 - 0.961



Exhibit vI
Sheet 17

Regression of serious Frequency x i000
on Time and Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10182 - 9183
10/83 - 9184
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Unemployment Serious
Time Rate Frequency

0.167
1.167
2.000
3.000
4.000
5.000
6.000

Predicted
Serious

Frequency

7.40% 0.0375 0.0363
8.40% 0.0389 0.0385
7.90% 0.0432 0.0436
6.30% 0.0525 0.0523
5.90% 0.0556 0.0580

.5.60% 0.0604 0.0634
5.20% 0.0731 0.0691

R^2 i 0.967



Exhibit VI
Sheet 18

Regression of Minor Permament Partial Frequency x 1000
on Time and Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Minor Minor

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0.167 7.40% 0.0233 0.0269
1.167 8.40% 0.0225 0.0232
2.000 7.90% 0.0244 0.0232
3.000 6.30% 0.0317 0.0255
4.000 5.90% 0.0279 0.0250
5.000 5.60% 0.0197 0.0243
6.000 5.20% 0.0225 0.0238

R^2 s 0.114



Exhibit VI
Sheet 19

Regression of Temporary Total Frequency x
on Time and Unemployment Rate

FLORIDA

1000

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Temporary Temporary

Unemployment Total Total
Time Rate Frequency Frequency

0.167 7.40% 0.3839 0.3992
1.167 8.40% 0.3646 0.3695
2.000 7.90% 0.3666 0.3594
3.000 6.30% 0.3816 0.3582
4.000 5.90% " 0.3581 0.3439
5.000 5.60% 0.3142 0.3284
6.000 5.20% 0.3038 0.3141

R^2 ~ 0.773



Exhibit VI
Sheet 20

Regression of Non-Serious Frequency x 1000
on Time and Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Unemployment Non-Serious
Time Rate Frequency

Predicted
Non-Serious

Frequency

0.167 7.40% 0.4071 0.4261
1.167 8.40% 0.3871 0.3927
2.000 7.90% 0.3910 0.3826
3.000 6.30% 0.4133 0.3837
4.000 5.90% 0.3860 0.3689
5.000 5.60% 0.3339 0.3528
6.000 5.20% 0.3263 0.3380

R^2 = 0.698



Exhibit vI
Sheet 21

Exponential Regression of SAWW-Indexed
Fatal Indemnity Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Indexed Indexed

Fatal SAWW Fatal Fatal
Severity Index Severity Severity

$91 913.48
85 673.78
87 592.91
85 405.59
94254.12

109 329.16
139 052.66

0.756 $121,578.68
0.805 106,427.06
0.835 104,901.69
0.870 98,167.35
0.912 103,348.82
0.952 114,841.55
1.000 139,052.66

$105 440.91
107 644.84
109516.60
111.805.72
i14~142.69
1i6~528.50
118~964.19

R^2 m

Predicted
Fatal

Severity.

$79,713.33
86,654.10
91,446.56
97,270.98

104,098.13
110,935.13
118,964.19

0.645



Exhibit vI
Sheet 22

Exponential Regression of SAWW-Indexed
Permanent Total Indemnity Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Indexed
Permanent Permanent

Total SAWW Total
Severity Index Severity

$268,716.92 0.756 $355,445.66
267,676.15 0.805 332,516.96
284,432.74 0.835 340,638.01
218,734.53 0.870 251,419.00
206,731.87 0.912 226,679.68
231,811.84 0.952 243,499.83
259,203.25 1.000 259,203.25

Predicted
Indexed

Permanent
Total

Severity

$348,567.85
324,183.37
305,171.21
283,822.60
263,967.45
245,501.29
228,326.95

Predicted
Permanent

Total
Severity

$263,517.30
260,967.61
254,817.96
246,925.66
240,738.31
233,717.23
228,326.95

R^2 - 0.242



Exhibit VI
Sheet 23

Major
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on Time

FLORIDA

Policy
Period

12/80
12/81
10182
10/83
10184
10/85
10/86

11/81
11/82
9/83
9/84
9/85
9/86
9/87

Predicted
Indexed Indexed

Major Major Major
Permanent Permanent Permanent

Partial SAWW Partial Partial
Severity Index Severity Severity

$58 060.96
60167.09
61286.99
64 770.89
68876.68
76731.67
83 032.39

0.756 $76,800.21
0.805 74,741.72
0.835 73,397.59
0.870 74,449.30
0.912 75,522.68
0.952 80,600.50
1.000 83,032.39

$73 509.25
74 657.38
75 627.84
76 ~809.06
78 008.72
79 .227.13
80 .464.57

R^2 s

Predicted
Major

Permanent
Partial

Severity

$55,572.99
60,099.19
63,149.24
66,823.88
71,143.96
75,424.23
80,464.57

0.947



Exhibit Vl
Sheet 24

Exponential Regression of SAWW-Indexed
Serious Indemnity Severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Indexed
Serious SAWW Serious

Severity Index Severity

$67,980.28 0.756 $89,921.00
69,284.07 0.805 86,067.16
70,773.95 0.835 84,759.22
71,270.89 0.870 81,920.56
75,729.99 0.912 83,037.27
82,400.69 0.952 86,535.35
87,856.26 1.000 87,856.26

Predicted
Indexed
Serious

Severity

$86,352.20
86,122.82
85,932.14
85,703.88
85,476.22
85,249.17
85,022.72

Predicted
Serious

Severity

$65 282.26
69328.87
71753.34
74562.37
77 954.31
81 157.21
85 022.72

R^2 - 0.899



Exhibit VI
Sheet 25

Minor
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on

FLORIDA

Time

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Indexed
Minor Minor

Permanent Permanent
Partial SAWW Partial
Severity Index Severity

$4,707.82 0.756 $6,227.27
4,712.76 0.805 5,854.36
4,126.51 0.835 4,941.93
3,575.44 0.870 4,109.70
4,087.58 0.912 4,482.00
6,055.38 0.952 6,360.70
6,532.75 1.000 6,532.75

Predicted
Indexed
Minor

Permanent
Partial
Severity

$5,278.02
5,327.82
5,369.69
5,420.36
5,471.51
5,523.14
5,575.26

R~2 u

Predicted
Minor

Permanent
Partial

Severity

$3,990.18
4,288.90
4,483.69
4,715.71
4,990.02
5,258.03
5,575.26

0.363



Exhibit vI
Sheet 26

Exponential Regression of SAWW-Indexed
Temporary Total Indemnity Severity on Time

FLORIDA

Policy
Period

12/80
12/81
10/82
10/83

-10/84
10/85
10/86

11/81
11/82
9/83
9184
9/85
9/86
9/87

Indexed
Temporary Temporary

Total SAWW Total
Severity Index Severity

$1,079.48 0.756 $1,427.88
1,153.87 0.805 1,433.38
1,170.96 0.835 1,402.34
1,200.05 0.870 1,379.37
1,318.02 0.912 1,445.20
1,535.46 0.952 1,612.88
1,657.49 1.000 1,657.49

Predicted
Indexed

Temporary
Total

Severity

Predicted
Temporary

Total

$1,367.34
1,404.28
1,435.81
1,474.60
1,514.43
1,555.33
1,597.34

Severity

$1,033.71
1,130.44
1,198.90
1,282.90
1,381.16
1,480.68
1,597.34

R^2 - 0.925



Exhibit VI
sheet 27

Exponential Regression of SAWW-Indexed
Non-Serious Indemnity severity on Time

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Non-Serious SAWW
Severity Index

$1,287.02
1,360.63
1,355.40
1,382.18
1,518.38
1,801.84
1,993.72

0.756
0.805
0.835
0.870
0.912
0.952
1.000

Indexed
Non-Serious

Severity

$1,702.41
1,690.22
1,623.23
1,588.71
1,664.90
1,892.69
1,993.72

Predicted
Indexed

Non-Serious
Severity

$1,600.55
1,644.77
1,682.55
1,729.03
1,776.80
1,825.88
1,876.33

R^2 ~

Predicted
Non-Serious

Severity

$1,210.02
1,324.04
1,404.93
1,504.26
1,620.44
1,738.24
1,876.33

0.877



Exhibit VI
Sheet 28

Regression of Total Indemnity Frequency x 1000
on Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Total Total

Unemployment Indemnity Indemnity
Rate Frequency Frequency

7.40% 0.4447 0.4350
8.40% 0.4259 0.4427
7.90% 0.4342 0.4389
6.30% 0.4658 0.4265
5.90% 0.4416 0.4235
5.60% 0.3943 0.4212
5.20% 0.3994 0.4181

RAm g 0.139



Exhibit Vl
sheet 29

Regression of Total Frequency x 1000
on Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Unemployment Total
Rate Frequency

Predicted
Total

Frequency

7.40% 2.5416 2.3384
8.40% 2.3706 2.4956
7.90% 2.2750 2.4170
6.30% 2.4193 2.1654
5.90% ,2.2494 2.1025
5.60% 1.9411 2.0553
5.20% 1.7697 1.9924

R^2 m 0.498



Exhibit VI
Sheet 30

Regression of Non-Serious Indemnity Severity
on Unemployment Rate

FLORIDA

Policy
Period

12/80 - 11/81
12/81 - 11/82
10/82 - 9/83
10/83 - 9/84
10/84 - 9/85
10/85 - 9/86
10/86 - 9/87

Predicted
Non-Serious Non-Serious

Unemployment Indemnity Indemnity
Rate Severity Severity

7.40% $1,287.02 $1,400.47
8.40% 1,360.63 1,224.80
7.90% 1,355.40 1,312.64
6.30% 1,382.18 1,593.70
5.90% 1,518.38 1,663.97
5.60% 1,801.84 1,716.67
5.20% 1,993.72 1,786.93

R^2 - 0.653



Exhibit VI
Sheet 31

Exponential Regression of CPI-Indexed Total
Medical Severity on Indemnity Claims on Time

FLORIDA

Policy
Period

12180 -
12/81 -
10/82 -
10/83 -

io184 -
10/85 -
10/86 -

11/81
11/82
9/83
9/84
9/85
9/86
9/87

Indexed
Total Total

Medical CPI Medical
Severity Index Severity

$5,543.43 0.658 $8,424.67
5,846.91 0.726 8,053.60
5,964.94 0.773 7,716.61
6,106.40 0.820 7,446.83
6,987.57 0.874 7,994.93
8,619.91 0.938 9,189.67
9,048.63 1.000 9,048.63

Predicted
Indexed

Total
Medical
Severity

$7,796.14
7,949.38
8,079.38
8,238.18
8,400.11
8,565.22
8,733.57

R^2 s

Predicted
Total

Medical
Severity

$5,129.86
5,771.25
6,245.36
6,755.31
7,341.70
8,034.18
8,733.57

0.897



Exponential
Medical

Regression of CPI-Indexed
Only Severity on Time

ILLINOIS

Exhibit vI
Sheet 32

Policy
Period

3/73 -
3/74 -
3/75 -
3/76 -
3/77 -
3/78 -
6/79 -
6/80 -
6/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -
4/87 -

2/74
2/75
2/76
2/77
2/78
5/79
5/80
5/81
3/82
3/83
3/84
3/85
3/86
3/87
3/88

Medical
Only

Severity

Predicted
Indexed Indexed
Medical Medical

CPI Only Only
Index Severity Severity

$52.57 0.295 $178.20 $178.23
60.28 0.329 183.22 181.02
64.81 0.365 177.56 183.85
73.71 0.402 183.36 186.73
83.44 0.438 190.50 189.65
93.55 0.485 192.89 192.99

108.00 0.545 198.17 196.40
123.13 0.604 203.86 199.47
138.45 0.664 208.51 202.33
152.71 0.723 211.22 205.23
160.90 0.772 208.42 208.44
170.85 0.819 208.61 211.70
183.79 0.878 209.33 215.01
201.75 0.939 214.86 218.38
223.00 1.000 223.00 221.80

Predicted
Medical

Only
Severity

$52.58
59.56
67.11
75.07
83.07
93.60

107.04
120.48
134.35
148.38
160.92
173.38
188.78
205.06
221.80

R^2 = 0.998



Exponential Regression of Average Cost-Indexed
Medical Only Severity on Time

ILLINOIS

Exhibit vI
Sheet 33

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2178
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Indexed Indexed

Medical Average Medical Medical
Only Cost Only Only

Severity Index Severity Severity

$52.57
60.28
64.81
73.71
83.44
93.55

108.00
123.13
138.45
152.71
160.90
170.85
183.79
201.75
223.00

o
o
o
o
0
o
o
o
o
o
o
o
o
o
1

¯ 227 $231.59
¯ 269 224.09
¯ 290 223.48
¯ 346 213.03
¯ 403 207.05
¯ 462 202.49
¯ 490 220.41
¯ 558 220.66
.633 218.72
.698 218.78
¯ 750 214.53
¯ 788 216.81
¯ 843 218.02
¯ 914 220.73
¯ 000 223.00

$218.98
218.85
218.73
218.61
218.49
218.36
218.22
218.10
217.99
217.88
217.76
217.64
217.52
217.40
217.28

R^2 I

Predicted
Medical

Only
Severity

$49.71
58.87
63.43
75.64
88.05

100.88
106.93
121.70
137.99
152.08
163.32
171.50
183.37
198.70
217.28

0.997



Exponential Regression of Medical
Fatal Medical Severity on

ILLINOIS

Only-Indexed
Time

Exhibit VI
Sheet 34

Policy
Period

3/73 - 2174
3/74 - 2175
3/75 - 2176
3176 - 2177
3/77 - 2178
3/78 - 5/79
6/79 - 5/80
6180 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Medical Indexed Indexed Predicted

Fatal Only Fatal Fatal Fatal
Severity Index Severity Severity Severity

$1,710.00
1,566.36
3,645.63
3,348.13
2,378.78
1,679.77
3,645.44
2,334.13
3,776.54
3,794.63
2,588.94
6,124.22
8,830.65
3,598.72
6,479.95

0.236
0.270
0.291
0.331
0.374
0.420
0.484
0.552
0.621
0.685
0.722
0.766
0.824
0.905
1.000

$7,245.76
5,801.33

12,527.94
10,115.20

6,360.37
3 .999.45
7 ,~31.90
4 .228.50
6 .081.38
5,539.61
3 ,585.79
7 .995.07

10 ,716.81
3 .976.49
6 ,479.95

$7,437.18
7,276.22
7,118.74
6,964.67
6,813.93
6,648.24
6,486.59
6,346.20
6,220.18
6,096.66
5,964.71
5,835.61
5,709.31
5,585.74
5,464.85

$1,755.18
1,964.58
2,071.55
2,305.30
2,548.41
2,792.26
3,139.51
3,503.10
3,862.73
4,176.21
4,306.52
4,470.08
4,704.47
5,055.10
5,464.85

R^2 = 0.433



Exponential Regression of Medical Only-Indexed
Permanent Total Medical Severity on Time

ILLINOIS

Exhibit vI
Sheet 35

Policy
Period

3/73 -
3/74 -
3/75 -
3/76 -
3/77 -
3/78 -
6/79 -
6/80 -
6/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -
4/87 -

2/74
2/75
2/76
2/77
2/78
5/79
5/80
5181
3/82
3/83
3/84
3185
3/86
3/87
3/88

Predicted
Indexed Indexed Predicted

Permanent Medical Permanent Permanent Permanent
Total Only Total Total Total

Severity Index Severity Severity Severity

$22,011.63 0.236 $93,269.62
24,302.45 0.270 90,009.07
18,569.50 0.291 63,812.71
31,279.45 0.331 94,499.85
23,420.43 0.374 62,621.47
41,480.57 0.420 98,763.26
61,211.03 0.484 126,469.07
53,475.97 0.552 96,876.76
66,011.42 0.621 106,298.58
70,405.43 0.685 102,781.65
47,153.17 0.722 65,309.10
73,948.84 0.766 96,538.96
57,703.58 0.824 70,028.62
83,222.17 0.905 91,958.20
86,225.27 1.000 86,225.27

$87,332.58
87,425.07
87,517.66
87,610.35
87,703.13
87,807.64
87,912.26
88,005.37
88,090.80
88,176.32
88,269.70
88,363.19
88,456.77
88,550.45
88,644.23

R^2 w

$20,610.49
23,604.77
25,467.64
28,999.03
32,800.97
36,879.21
42,549.54
48,578.96
54,704.39
60,400.78
63,730.73
67,686.20
72,888.38
80,138.16
88,644.23

0.822



Exponential Regression of Medical Only-Indexed
Major Permanent Partial Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 36

3/73
3/74
3/75
3/76
3/77

3178
6179
6/80
6/81
4/82
4/83
4/84
4/85
4/86
4/87

Policy
Period

- 2/74
- 2/75
- 2/76
- 2/77
- 2/78
- 5/79
- 5180
- 5/81
- 3182
- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

Predicted
Indexed Indexed Predicted

Major Major Major Major
Permanent Medioal Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$4,400.89 0.236 $18,647.84 $18,694.72
4,949.04 0.270 18,329.78 18,802.60
5,138.36 0.291 17,657.59 18,911.11
6,411.80 0.331 19,371.00 19,020.24
7,386.76 0.374 19,750.70 19,130.00
8,394.87 0.420 19,987.79 19,254.24
9,526.62 0.484 19,683.10 19,379.29

11,245.57 0.552 20,372.41 19,491.12
12,113.73 0.621 19,506.81 19,594.21
13,571.67 0.685 19,812.66 19,697.83
14,365.54 0.722 19,896.87 19,811.51
14,391.03 0.766 18,787.25 19,925.83
16,408.55 0.824 19,913.29 20,040.82
19,825.62 0.905 21,906.76 20,156.48
18,817.39 1.000 18,817.39 20,272.79

$4,411.95
5,076.70
5,503.13
6,295.70
7,154.62
8,086.78
9,379.58

10,759.10
12,168.00
13,493.02
14,303.91
15,263.19
16,513.64
18,241.61
20,272.79

R^2 ~ 0. 983



Exponential Regression of Medical Only-Indexed
Minor Permanent Partial Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 37

3173
3/74
3/75
3176
3/77
3178
6/79
6/80
6/81
4/82
4/83
4/84
4/85
4/86
4/87

Policy
Period

2/74
2/75
2/76
2/77
2/78
5/79
5/80
5/81
3/82
3/83
3/84
3/85
3/86
3187
3/88

Predicted
Indexed Indexed Predicted

Minor Minor Minor Minor
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$638.04 0.236 $2,703.56 $2,506.20
628.53 0.270 2,327.89 2,547.10
681.15 0.291 2,340.72 2,588.66
911.95 0.331 2,755.14 2,630.90

1,039.53 0.374 2,779.49 2,673.83
1,214.21 0.420 2,890.98 2,722.96
1,352.04 0.484. 2,793.47 2,772.99
1,623.95 0.552 2,941.94 2,818.24
1,885.64 0.621 3,036.46 2,860.37
1,967.54 0.685 2,872.32 2,903.12
2,049.82 0.722 2,839.09 2,950.49
2,015.31 0.766 2,630.95 2,998.63
2,265.19 0.824 2,749.02 3,047.56
2,772.68 0.905 3,063.73 3,097.29
3,671.90 1.000 3,671.90 3,147.83

R^2 i

$591.46
687.72
753.30
870.83

1,000.01
1,143.64
1,342.13
1,555.67
1,776.29
1,988.64
2,130.25
2,296.95
2,511.19
2,803.05
3,147.83

0.956



Exponential Regression of Medical Only-Indexed
Temporary Total Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 38

~Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Indexed Indexed Predicted

Temporary Medical Temporary Temporary Temporary
Total Only Total Total Total

Severity Index Severity Severity Severity

$342.15 0.236 $1
347.24 0.270 1
358.40 0.291 1
417.97 0.331 I
465.66 0.374 1
519.70 0.420 1
595.85 0.484 1
738.73 0.552 1
854.89 0.621 1

1,012.68 0.685 1
1,040.16 0.722 1
1,121.39 0.766 1
1,282.28 0.824 1
1,499.04 0.905 1
1,843.69 1.000 1

.449.79

.286.07

.231.62

.262.75

.245.08

.237.38

.231.10
,338.28
,376.63
,478.36
,440.66
,463.96
,556.17
,656.40
,843.69

$1,206.52
1,231.70
1,257.40
1,283.65
1,310.44
1,341.24
1,372.78
1,401.43
1,428.21
1,455.51
1,485.89
1,516.90
1,548.56
1,580.88
1,613.87

$284.74
332.56
365.90
424.89
490.10
563.32
664.42
773.59
886.92
997.03

1,072.81
1,161.95
1,276.01
1,430.70
1,613.87

R^2 - 0.975



Exponential Regression of Medical Only-Indexed
Serious Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 39

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Medical Indexed Indexed Predicted

Serious Only Serious Serious Serious
Severity Index Severity Severity Severity

$4 590.44
5~157.29
5.500.86
7.095.28
7~666.38
8.596.77

10 186.99
11726.05
12~656.93
14.405.97
14~575.96
15.150.84
16~913.38
20~219.35
18~931.27

0.236
0.270
0.291
0.331
0.374
0.420
0.484
0.552
0.621
0.685
0.722
0.766
0.824
0.905
1.000

$19,451.
19,101.
18,903.
21,435.
20,498.
20,468.
21.047.
21~242.
20~381.
21.030.
20~188.
19.779.
20~525.
22.341.
18,931.

02 $19,910.56
07 19,969.58
30 20,028.78
89 20,088.16
34 20,147.71
50 20,214.91
50 20,282.34
84 20,342.47
53 20,397.74
61 20,453.17
31 20,513.80
16 20,574.61
95 20,635.60
82 20,696.78
27 20,758.13

R^2 u

$4,698.89
5,391.79
5,828.38
6,649.18
7,535.24
8,490.26
9,816.65

11,229.04
12,667.00
14,010.42
14,810.96
15,760.15
17,003.74
18,730.58
20,758.13

0.981



Exponential Regression of Medical Only-Indexed
Non-Serious Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 40

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Medical Indexed
Non-Serious Only Non-Serious

Severity Index Severity

$456.56
454.52
471.07
582.43
654.66
738.23
829.26
997.83

1~110.55
1.270.92
1.333.13
1.411.00
1~578.74
1.886.99
2~365.72

Predicted
Indexed

Non-Serious
Severity

0.236 $1,934.58 $1,664.41
0.270 1,683.41 1,688.22
0.291 1,618.80 1,712.36
0.331 1,759.61 1,736.85
0.374 1,750.43 1,761.69
0.420 1,757.69 1,790.06
0.484 1,713.35 1,818.88
0.552 1,807.66 1,844.90
0.621 1,788.33 1,869.07
0.685 1,855.36 1,893.55
0.722 1,846.44 1,920.63
0.766 1,842.04 1,948.10
0.824 1~915.95 1,975.96
0.905 2,085.07 2,004.22
1.000 2,365.72 2,032.88

Predicted
Non-Serious

Severity

$392.80
455.82
498.30
574.90
658.87
751.82
880.34

1,018.38
1,160.69
1,297.08
1,386.70
1,492.25
1,628.19
1,813.82
2,032.88

R^2 = 0.969



Exponential Regression of Medical
Total Medical Severity on

ILLINOIS

Only-Indexed
Time

Exhibit Vl
Sheet 41

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Medical Indexed Indexed

Total Only Total Total
Severity Index Severity Severity

$162.83
199.58
257.64
311.75
346.99
424.77
505.49
572.71
621.33
757.83
790.63
830.27
950.21

1,118.53
1,170.71

0.236
0.270
0.291
0.331
0.374
0.420
0.484
0.552
0.621
0.685
0.722
0.766
0.824
0.905
1.000

$689.97
739.19
885.36
941.84
927.79

1,011.35
1,044.41
1,037.51
1,000.53
1,106.33
1,095.06
1,083.90
1,153.16
1,235.94
1,170.71

$788.20
814.71
842.11
870.44
899.72
933.84
969.25

1,001.86
1,032.71
1,064.51
1,100.32
1,137.33
1,175.59
1,215.13
1,256.01

R^2 m

Predicted
Total

Severity

$186.01
219.97
245.06
288.12
336.50
392.21
469.12
553.03
641.31
729.19
794.43
871.19
968.68

1,099.70
1,256.01

0.990



Exponential Regression of CPI-Indexed
Total Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 42

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2)78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Indexed
Total CPI Total

Severity Index Severity

$162.83
199.58
257.64
311.75
346.99
424.77
505.49
572.71
621.33
757.83
790.63
830.27
950.21

1,118.53
1,170.71

0.295
0.329
0.365
0.402
0.438
0.485
0.545
0.604
0.664
0.723
0.772
0.819
0.878
0.939
1.000

$551.98
606.63
705.87
775.49
792.22
875.81
927.51
948.19
935.73

1,048.18
1,024.14
1,013.76
1,082.24
1,191.19
1,170.71

Predicted
Indexed
Total

Severity

$630.28
661.65
694.58
729.15
765.44
808.44
853.84
896.34
937.16
979.83

1,028.60
1,079.79
1,133.54
1,189.96
1,249.19

Predicted
Total

Severity

$185.93
217.68
253.52
293.12
335.26
392.09
465.34
541.39
622.27
708.42
794.08
884.35
995.25

1,117.37
1,249.19

R^2 = 0.988



Exponential Regression of Average Cost-lndexed
Total Medical Severity on Time

ILLINOIS

Exhibit VI
Sheet 43

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Average Indexed Indexed

Total Cost Total Total
Severity Index Severity Severity

$162.83 0.227 $717.33 $774.36
199.58 0.269 741.94 799.93
257.64 0.290 888.42 826.35
311.75 0.346 901.01 853.65
346.99 0.403 861.02 881.84
424.77 0.462 919.41 914.68
505.49 0.490 1,031.62 948.73
572.71 0.558 1,026.35 980.07
621.33 0.633 981.56 1,009.70
757.83 0.698 1,085.72 1,040.23
790.63 0.750 1,054.18 1,074.59
830.27 0.788 1,053.64 1,110.08
950.21 0.843 1,127.17 1,146.75

1,118.53 0.914 1,223.77 1,184.62
1,170.71 1.000 1,170.71 1,223.75

R^2 m

Predicted
Total

Severity

$175.78
215.18
239.64
295.36
355.38
422.58
464.88
546.88
639.14
726.08
805.94
874.74
966.71

1,082.74
1,223.75

0.992



Regression of Medical Only Frequency x 1000
on Time and Unemployment Rate

ILLINOIS

Exhibit VI
Sheet 44

Policy
Period

3/73 - 2~74
3/74 - 2~75
3/75 - 2~76
3/76 - 2~77
3/77 - 2~78
3/78 - 5~79
6/79 - 5 80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Medical Medical

Unemployment Only Only
Time Rate Frequency Frequency

0.000 4.40%
1.000 6.20%
2.000 6.70%
3.000 6.30%
4.000 6.10%
5.125 5.90%,
6.250 7.80%
7.250 8.70%
8.167 10.70%
9.083 11.30%

10.083 9.70%
11.083 9.00%
12.083 8.30%
13.083 7.60%
14.083 6.90%

2.0233
2.2851
1.7527
1.7247
1.7181
1.7101
1.5309
1.4735
1.4244
1.3071
1.3732
1.3158
1.2211
1.2150
1.2764

2.0588
1.9438
1.8718
1.8297
1.7809
1.7253
1.6000
1.5147
1.3977
1.3270
1.3247
1.2925
1.2603
1.2281
1.1959

R^2 m 0.877



Regreseion
on Time

of Fatal Frequency x 1000
and Unemployment Rate

ILLINOIS

Exhibit VI
Sheet 45

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Time

0.000
1.000
2.000
3.000
4.000
5.125
6.250
7.250
8.167
9.083

10.083
11.083
12.083
13.083
14.083

Unemployment Fatal
Rate Frequency

Predicted
Fatal

Frequency

4.40% 0.001870 0.002319
6.20% 0.002369 0.002118
6.70% 0.001945 0.002000
6.30% 0.002094 0.001939
6.10% 0.001825 0.001866
5.90% 0.002084 0.001782
7.80% 0.001756 0.001563
8.70% 0.001276 0.001420

10.70% 0.001119 0.001213
11.30% 0.001138 0.001095

9.70% 0.001078 0.001111
9.00% 0.001057 0.001070
8.30% 0.000896 0.001028
7.60% 0.000936 0.000987
6.90% 0.001015 0.000946

R^2 ~ 0.866



Regression of Permanent Total Frequency
on Time and Unemployment Rate

ILLINOIS

x i000

Exhibit VI
Sheet 46

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Unemployment
Time Rate

0.000 4.40%
1.000 6.20%
2.000 6.70%
3.000 6.30%
4.000 6.10%
5.125 5.90%
6.250 7.80%
7.250 8.70%
8.167 10.70%
9.083 11.30%

10.083 9.70%
11.083 9.00%
12.083 8.30%
13.083 7.60%
14.083 6.90%

Permanent
Total

Frequency

0.000562
0.000851
0.001430
0.001356
0.001262
0.000713
0.000780
0.000744
0.000568
0.000817
0.000677
0.000706
0.000690
0.000500
0.000254

Predicted
Permanent

Total
Frequency

0.001053
0.001061
0.001026
0.000960
0.000901
0.000836
0.000841
0.000819
0.000838
0.000810
0.000704
0.000628
0.000553
0.000477
0.000401

R^2 - 0.400



Regression of Major Permament Partial Frequency
on Time and Unemployment Rate

ILLINOIS

Exhibit VI
Sheet 47

x 1000

3173
3/74
3/75
3/76
3/77
3/78
6/79
6/80
6/81
4/82
4/83
4/84
4/85
4/86
4/87

Policy
Period

2/74
2/75
2/76
2/77
2/78
5/79
5/80
5/81
3/82
3/83
3/84
3/85
3/86
3187
3/88

Predicted
Major Major

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0.000
1.000
2.000
3.000
4.000
5.125
6.250
7.250
8.167
9.083

10.083
11.083
12.083
13.083
14.083

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
11.30%

9.70%
9.00%
8.30%
7.60%
6.90%

0.0232
0.0374
0.0416
0.0365
0.0366
0.0447
0.0429
0.0397
0.0375
0.0403
0.0434
0.0421
0.0414
0.0405
0.0390

0.0340
0.0357
0.0364
0.0365
0.0368
0.0370
0.0389
0.0399
0.0417
0.0425
0.0417
0.0416
0.0414
0.0413
0.0412

0.299



Regression of Serious Frequency x
on Time and Unemployment Rate

ILLINOIS

1000

Exhibit VI
Sheet 48

Policy
Period

Unemployment Serious
Time Rate Frequency

3/73 - 2/74 0.000 4.40%
3/74 - 2/75 1.000 6.20%
3/75 - 2/76 2.000 6.70%
3/76 - 2/77 3.000 6.30%
3/77 - 2/78 4.000 6.10%
3/78 - 5/79 5.125 5.90%
6/79 - 5/80 6.250 7.80%
6/80 - 5/81 7.250 8.70%
6/81 - 3/82 8.167 10.70%
4/82 - 3/83 9.083 11.30%
4/83 - 3/84 10.083 9.70%
4/84 - 3/85 11.083 9.00%
4/85 - 3/86 12.083 8.30%
4/86 - 3/87 13.083 7.60%
4/87 - 3/88 14.083 6.90%

0.0256
0.0406
0.0450
0.0399
0.0397
0.0475
0.0454
0.0417
0.0392
0.0423
0.0451
0.0439
0.0430
0.0419
0.0402

Predicted
Serious

Frequency

0.0374
0.0389
0.0395
0.0394
0.0395
0.0397
0.0413
0.0421
0.0438
0.0444
0.0435
0.0433
0.0430
0.0428
0.0425

R^2 - 0.188



Exhibit VI
Sheet 49

Regression of Minor Permament Partial Frequency x 1000
on Time and Unemployment Rate

ILLINOIS

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Minor Minor

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0.000
1.000
2.000
3.000
4.000
5.125
6.250
7.250
8.167
9.083

10.083
11.083
12.083
13.083
14.083

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
11.30%

9.70%
9.00%
8.30%
7.60%
6.90%

0.1442 0.1818
0.1749 0.1695
0.1670 0.1639
0.1717 0.1631
0.1739 0.1612
0.1792 0.1589
0.1612 0.1457
0.1360 0.1380
0.1098 0.1249
0.1126 0.1191
0.1297 0.1245
0.1335 0.1252
0.1200 0.1259
0.1240 0.1267
0.1183 0.1274

R^2 - 0.680



Regression of Temporary Total Frequency
on Time and Unemployment Rate

ILLINOIS

x i000

Exhibit vI
Sheet 50

Policy
Period

3173 - 2174
3/74 - 2/75
3/75 - 2/76
3176 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Unemployment
Time Rate

0.000
1.000
2.000
3.000
4.000
5.125
6.250
7.250
8.167
9.083

10.083
11.083
12.083
13.083
14.083

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
11.30%
9.70%
9.00%
8.30%
7.60%
6.90%

Temporary
Total

Frequency

0.2288
0.2837
0.3113
0.3439
0.3541
0.3903
0.3610
0.3286
0.3329
0.3038
0.3172
0,2786
0.2778
0.2830
0.2960

Predicted
Temporary

Total
Frequency

0.3125
0.3182
0.3184
0.3147
0.3119
0.3089
0.3148
0.3166
0.3233
0.3241
0.3153
0.3104
0.3055
0.3006
0.2957

R^2 = 0.036



Regression of Non-Serious Frequency
on Time and Unemployment Rate

ILLINOIS

x 1000

Exhibit VI
Sheet 51

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Unemployment Non-Serious
Time Rate Frequency

0.000 4.40% 0.3730
1.000 6.20% 0.4587
2.000 6.70% 0.4782
3.000 6.30% 0.5156
4.000 6.10% 0.5280
5.125 5.90% 0.5695
6.250 7.80% 0.5222
7.250 8.70% 0.4645
8.167 10.70% 0.4428
9.083 11.30% 0.4164

10.083 9.70% 0.4468
11.083 9.00% 0.4121
12.083 8.30% 0.3978
13.083 7.60% 0.4070
14.083 6.90% 0.4143

R^2 I

Predicted
Non-Serious

Frequency

0.4944
0.4877
0.4823
0.4778
0.4731
0.4678
0.4605
0.4547
0.4482
0.4431
0.4398
0.4357
0.4315
0.4273
0.4231

0.168



Exponential Regression of SAWW-Indexed
Fatal Indemnity Severity on Time

ILLINOIS

Exhibit vI
Sheet 52

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Indexed Indexed

Fatal SAWW Fatal Fatal
Severity Index Severity Severity

$113,957.48 0.450 $253,238.84
147,332.03 0.493 298,847.93
113,932.75 0.526 216,602.19

96,849.61 0.559 173,255.12
120,752.50 0.607 198,933.28
137,343.16 0.666 206,220.96
118,840.37 0.725 163,917.75
115,139.90 0.776 148,376.16
121,301.31 0.816 148,653.57
121,304.09 0.861 140,887.44
147,680.97 0.883 167,249.12
153,070.21 0.889 172,182.46
162,818.33 0.925 176,019.82
184,359.86 0.963 191,443.26
181,517.80 1.000 181,517.80

$224,017.06
218,103.54
212.346.13
206.740.71
201,283.25
195.315.62
189.524.92
184,521.91
180,051.93
175,690.23
171.052.43
166,537.06
162.140.88
157,860.75
153,693.61

Predicted
Fatal

Severity

$100,807.68
107,525.05
111,694.07
115,568.05
122,178.93
130,080.20
137,405.56
143,189.01
146,922.38
151,269.29
151,039.30
148,051.45
149,980.32
152,019.90
153,693.61

RA2 -- 0.283



Exponential Regression of SAWW-Indexed
Permanent Total Indemnity Severity on Time

ILLINOIS

Exhibit VI
Sheet 53

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Indexed Indexed

Permanent Permanent Permanent
Total SAWW Total Total

Severity Index Severity Severity

$167,484.83 0.450 $372,188.51
152,500.39 0.493 309,331.42
108,266.42 0.526 205,829.70
111,975.08 0.559 200,313.20
136,080.73 0.607 224,185.72
172,043.58 0.666 258,323.69
228,057.00 0.725 314,561.38
216,591.46 0.776 279,112.71
213,543.66 0.816 261,695.66
188,152.86 0.861 218,528.29
186,801.84 0.883 211,553.61
212,849.14 0.889 239,425.35
204,666.48 0.925 221,261.06
200,589.85 0.963 208,296.83
233,456.50 1.000 233,456.50

$280 619.21
275 526.71
270 526.63
265 617.29
260 797.03
255 478.73
250,268.88
245,727.16
241,636.36
237,613.66
233~301.59
229,067.79
224~910.81
220,829.27
216~821.80

Predicted
Permanent

Total
Severity

$126,278.65
135;834.67
142,297.01
148,480.06
158,303.80
170,148.83
181,444.94
190,684.28
197,175.27
204,585.36
206,005.31
203,641.26
208,042.50
212,658.59
216,821.80

0.589



Major
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on Time

ILLINOIS

Exhibit VI
Sheet 54

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Indexed Indexed

Major Major Major
Permanent Permanent Permanent

Partial SAWW Partial Partial
Severity Index Severity Severity

$31,058.82
31,968.87
27,992.68
35,701.65
38,455.86
40,126.88
40,533.30
42,023.64
43,419.48
43,957.17
44,736.42
47,495.64
53,751.00
60,407.86
63,203.23

0.450
0. 493
0.526
0.559
0.607
0.666
0.725
0.776
0.816
0.861
0.883
0.889
0.925
0. 963
1.000

$69,019.60 $61,480.30
64,845.58 61,006.55
53,218.02 60,536.46
63,866.99 60,069.98
63,353.97 59,607.10
60,250.57 59,090.62
55,908.00 58,578.62
54,154.18 58,127.23
53,210.15 57,716.52
51,053.62 57,308.71
50,664.12 56,867.10
53,425.92 56,428.90
58,109.19 55,994.08
62,728.83 55,562.61
63,203.23 55,134.46

Predicted
Major

Permanent
Partial

Severity

$27.666.13
30,076.23
31 ,842.18
33 579.12
36 181.51
39 354.36
42 469.50
45 106.73
47 096.68
49 342.80
50,213.65
50,165.30
51,794.53
53,506.79
55,134.46

R^2 = 0.825



Exponential Regression of SAWW-Indexed
Serious Indemnity Severity on Time

ILLINOIS

Exhibit VI
Sheet 55

Policy
Period

Indexed
Serious SAWW Serious

Severity Index Severity

3/73 - 2/74 $40,093.89 0.450
3/74 - 2/75 41,223.48 0.493
3/75 - 2/76 34,259.72 0.526
3/76 - 2/77 41,496.37 0.559
3/77 - 2/78 45,346.17 0.607
3/78 - 5/79 46,374.86 0.666
6/79 - 5/80 46,784.68 0.725
6/80 - 5/81 47,373.87 0.776
6/81 - 3/82 48,113.57 0.816
4/82 - 3/83 48,821.60 0.861
4/83 - 3/84 49,323.18 0.883
4/84 - 3/85 52,700.25 0.889
4/85 - 3/86 58,447.85 0.925
4/86 - 3/87 64,846.56 0.963
4/87 - 3/88 67,261.50 1.000

$89 097.53
83 617.61
65 132.55
74 233.22
74 705.39
69 631.92
64 530.59
61 .048.80
58 962.71
56 703.37
55 .858.64
59 280.37
63 . 186.86
67 .338.07
67 261.50

Predicted
Indexed Predicted
Serious Serious

Severity Severity

$77,134.17 $34,710.38
75,579.86 37,260.87
74,056.87 38,953.91
72,564.56 40,563.59
71,102.33 43,159.11
69,492.51 46,282.01
67,919.13 49,241.37
66,550.51 51,643.20
65,320.18 53,301.27
64,112.60 55,200.94
62,820.68 55,470.66
61,554.79 54,722.21
60,314.41 55,790.83
59,099.03 56,912.37
57,908.14 57,908.14

R^2 " 0.678



Minor
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on

ILLINOIS

Time

Exhibit VI
Sheet 56

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Indexed
Minor Minor

Permanent Permanent
Partial SAWW Partial
Severity Index Severity

$3,491.24
3,323.91
3,063.34
3,923.21
4,196.47
4,333.83
4,167.47
4~389.05
4~511.49
4.384.96
4.142.65
4~041.42
4.541.75
5~012.45
5~577.92

o
o
0
o
o
o
o
o
o
o
o
o
o
o
1

¯ 450 $7,758.31
¯ 493 6,742.21
¯ 526 5,823.84
¯ 559 7,018.26
¯ 607 6,913.46
¯ 666 6,507.25
¯ 725 5,748.23
¯ 776 5,655.99
¯ 816 5,528.79
¯ 861 5,092.87
¯ 883 4,691.56
¯ 889 4,546.03
.925 4,910.00
¯ 963 5,205.04
¯ 000 5,577.92

Predicted
Indexed

Minor
Permanent

Partial
Severity

$7,094.29
6,891.91
6,695.32
6,504.32
6,318.78
6,116.36
5,920.43
5,751.54
5,600.97
5,454.33
5,298.74
5,147.59
5,000.75
4,858.09
4,719.51

Predicted
Minor

Permanent
Partial
Severity

$3,192.43
3,397.71
3,521.74
3,635.92
3,835.50
4,073.50
4,292.31
4,463.20
4,570.39
4,696.18
4,678.79
4,576.21
4,625.69
4,678.35
4,719.51

R^2 = 0.614



Exponential Regression of SAWW-Indexed
Temporary Total Indemnity Severity on Time

ILLINOIS

Exhibit vI
Sheet 57

3/73
3/74
3/75
3/76
3/77
3/78
6/79
6/80
6/81
4/82
4/83
4/84
4/85
4/86
4/87

Policy
Period

2/74
2/75
2/76
2/77
2/78
5/79
5/80
5/81
3/82
3/83
3/84
3185
3186
3/87
3/88

Zndexed
Temporary Temporary

Total SAWW Total
Severity Index Severity

$1,147.09
1,096.71

905.92
1,078.37
1.128.00
1.228.01
1.240.79
1.369.06
1,407.51
1,516.42
1,502.42
1,626.30
1,886.20
1,993.26
2,181.08

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

.450 $2,549.

.493 2,224.

.526 1,722.

.559 1,929.

.607 1.858.

.666 1.843.

.725 1.711.

.776 1.764.

.816 1,724.

.861 1.761.

.883 1.701.

.889 1,829.
.925 2,039.
.963 2,069.
.000 2,181.

Predicted
Indexed

Temporary
Total

Severity

09 $1,977.69
56 1,968.59
28 1,959.54
11 1,950.53
32 1,941.56
86 1,931.52
43 1,921.53
25 1,912.70
89 1,904.64
23 1,896.61
49 1,887.89
36 1,879.21
14 1,870.57
84 1,861.96
08 1,853.40

R^2 ~

Predicted
Temporary

Total
Severity

$889.96
970.52

1,030.72
1,090.35
1,178.53
1,286.39
1,393.11
1,484.25
1,554.18
1,632.98
1,667.00
1,670.61
1,730.27
1,793.07
1,853.40

0.802



Exponential
Non-Serious

Regression of SAWW-Indexed
Indemnity Severity on Time

ILLINOIS

Exhibit VI
Sheet 58

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Non-Serious
Severity

$2,053.47
1,946.09
1,659.10
2,025.53
2,138.57
2,205.26
2,144.17
2,253.00
2,177.38
2,292.21
2,268.54
2,408.76
2,687.13
2,912.88
3,151.01

SAWW
Index

0.450
0.493
0.526
0.559
0.607
0.666
0.725
0.776
0.816
0.861
0.883
0.889
0.925
0.963
1.000

Indexed
Non-Serious

Severity

$4,563.27
3,947.44
3,154.18
3,623.49
3,523.18
3,311.20
2,957.48
2,903.35
2.668.36
2.662.26
2~569.13
2.709.52
2.905.01
3~024.80
3.151.01

Predicted
Indexed

Non-Serious
Severity

$3,771.01
3,674.56
3,580.58
3,488.99
3,399.76
3,302.09
3,207.22
3,125.19
3,051.84
2,980.21
2,903.98
2,829.71
2,757.33
2,686.81
2,618.08

R^2 m

Predicted
Non-Serious

Severity

$1.,696.96
1,811.56
1,883.38
1,950.35
2,063.65
2,199.19
2,325.24
2,425.15
2,490.30
2,565.96
2,564.22
2,515.61
2,550.53
2,587.39
2,618.08

0.527



Exhibit VI
Sheet 59

Regression of Total Indemnity Frequency x 1000
on Unemployment Rate

ILLINOIS

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Total Total

Unemployment Indemnity Indemnity
Rate Frequency Frequency

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
11.30%

9.70%
9.00%
8.30%
7.60%
6.90%

0.3987
0.4993
0.5232
0.5555
0.5677
0.6170
0.5676
0.5062
0.4819
0.4587
0.4920
0.4560
0.4408
0.4489
0.4545

R^2 ~

0.5197
0.5078
0.5045
0.5072
0.5085
0.5098
0.4972
0.4913
0.4780
0.4741
0.4847
0.4893
0.4939
0.4986
0.5032

0.046



Regression of Total Frequency x 1000
on Unemployment Rate

ILLINOIS

Exhibit VI
Sheet 60

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Unemployment Total
Rate Frequency

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
11.30%

9.70%
9.00%
8.30%
7.60%
6.90%

2.4220
2.7844
2.2759
2.2802
2.2858
2.3271
2.0985
1.9798
1.9063
1.7658
1.8652
1.7718
1.6618
1.6639
1.7309

Predicted
Total

Frequency

2.4357
2.2283
2.1706
2.2167
2.2398
2.2629
2.0439
1.9401
1.7096
1.6404
1.8249
1.9055
1.9862
2.0669
2.1476

R^2 - 0.446



Regression of Non-Serious Indemnity
on Unemployment Rate

ILLINOIS

Exhibit vI
Sheet 61

Severity

Policy
Period

3/73 - 2/74
3/74 - 2/75
3/75 - 2/76
3/76 - 2/77
3/77 - 2/78
3/78 - 5/79
6/79 - 5/80
6/80 - 5/81
6/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

Predicted
Non-Serious Non-Serious

Unemployment Indemnity Indemnity
Rate Severity Severity

4.40%
6.20%
6.70%
6.30%
6.10%
5.90%
7.80%
8.70%

10.70%
ii.30%

9.70%
9.00%
8.30%
7.60%
6.90%

$2,053.47
1,946.09
1,659.10
2,025.53
2,138.57
2,205.26
2,144.17
2,253.00
2,177.38
2,292.21
2,268.54
2,408.76
2,687.13
2,912.88
3,151.01

R^2 =

$2,165.75
2,232.41
2,250.93
2,236.11
2,228.71
2,221.30
2,291.66
2,324.99
2,399.06
2,421.28
2,362.02
2,336.10
2,310.18
2,284.26
2,258.33

0.035



Exponential Regression of CPI-Indexed Total
Medical Severity on Indemnity Claims on Time

ILLINOIS

Exhibit vI
Sheet 62

Policy
Period

3/73 -
3/74 -
3/75 -
3/76 -
3/77 -
3/78 -
6/79 -
6/80 -
6/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -
4/87 -

2/74
2/75
2/76
2/77
2178
5/79
5/80
5/81
3/82
3/83
3/84
3/85
3/86
3/87
3/88

Indexed
Total Total

Medical CPI Medical
Severity Index Severity

$722.46
837.11
903.59

1,050.76
1,144.65
1,342.83
1,577.61
1,881.38
2,048.59
2,482.02
2,548.36
2,732.98
3,073.50
3,599.94
3,832.07

0
0
0
0
0
0
0
0
0
0
0
0
0
0
1

¯ 295 $2,449
¯ 329 2,544
¯ 365 2,475
¯ 402 2,613
¯ 438 2,613
¯ 485 2 ~768
¯ 545 2 .894
.604 3 ~114
¯ 664 3 .085
¯ 723 3 .432
.772 3 .300
¯ 819 3 .336
.878 3 .500
¯ 939 3,833
.000 3,832

Predicted
Indexed

Total
Medical

Severity

.02

.41

.59

.83

.36

.72

.70

.87
.23
.95
.98
.97
.57
.80
.07

$2,377.91
2,459.39
2,543.66
2,630.82
2,720.97
2,826.08
2,935.26
3,035.84
3,131.06
3,229.27
3,339.92
3,454.37
3,572.74
3,695.16
3,821.78

Predicted
Total

Medical
Severity

$701.48
809.14
928.44

1,057.59
1,191.78
1,370.65
1,599.72
1,833.65
2,079.02
2,334.76
2,578.42
2,829.13
3,136.86
3,469.76
3,821.78

R^2 = 0. 996



Exponential
Medical

Regression of
Only Severity

LOUISIANA

CPI-Indexed
on Time

Exhibit VI
Sheet 63

1/74
1/75
1/76
1/77
1/78
1/79
4/80
4/81
4/82
4/83
4/84
4185
4/86

Policy
Period

12/74
12/75
12/76
12/77
12/78
3/80
3181
3/82
3/83
3/84
3/85
3/86
3/87

Medical
Only

Severity

$59.41
71.42
84.68
91.92

101.60
129.16
145.41
170.45
198.54
219.44
238.17
278.59
349.84

CPI
Index

0.344
0.383
0.421
0.460
0.502
0.562
0.632
0.704
0.770
0.822
0.872
0.935
1.000

Indexed
Medical

Only
Severity

$172.70
186.48
201.14
199.83
202.39
229.82
.230.08
242.12
257.84
266.96
273.13
297.96
349.84

Predicted
Indexed
Medical

Only
Severity

$173.54
182.29
191.47
201.12
211.26
223.27
235.97
247.86
260.35
273.47
287.25
301.73
316.93

R^2 ~

Predicted
Medical

Only
Severity

$59.70
69.82
80.61
92.52

106.05
125.48
149.13
174.49
200.47
224.79
250.48
282.11
316.93

0.985



Exponential Regression of Average Cost-Indexed
Medical Only Severity on Time

LOUISIANA

Exhibit vI
Sheet 64

1/74
1/75
1/76
1/77
1/78
1/79
4/80
4/81
4/82
4/83
4/84
4/85
4/86

Policy
Period

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84

3/85
3/86
3/87

Predicted
Indexed Indexed

Medical Average Medical Medical
Only Cost Only Only

Severity Index Severity Severity

$59.41 0.234 $253.
71.42 0.259 275.
84.68 0.294 288.
91.92 0.351 261.

101.60 0.403 252.
129.16 0.435 296.
145.41 0.511 284.
170.45 0.597 285.
198.54 0.675 294.
219.44 0.727 301.
238.17 0.804 296.
278.59 0.906 307.
349.84 1.000 349.

89 $258.01
75 262.56
03 267.20
88 271.92
11 276.72
92 282.22
56 287.83
51 292.91
13 298.09
84 303.35
23 308.70
49 314.16
84 319.70

Predicted
Medical

Only
Severity

$60.37
68.00
78.56
95.44

111.52
122.77
147.08
174.87
201.21
220.53
248.20
284.62
319.70

R^2 - 0.986



Exponential Regression of Medical Only-Indexed
Fatal Medical Severity on Time

LOUISIANA

Exhibit VI
Sheet 65

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Medical Indexed Indexed

Fatal Only Fatal Fatal
Severity Index Severity Severity

$1,685.66 0.170 $9,915.65
1,876.46 0.204 9,198.33
4,122.90 0.242 17,036.78
3,646.68 0.263 13,865.70
3,285.15 0.290 11,328.10
3,243.21 0.369 8,789.19
4,320.25 0.416 10,385.22
6,092.08 0.487 12,509.40
3,379.07 0.568 5,949.07

12,327.54 0.627 19,661.15
7,268.60 0.681 10,673.42
5,028.51 0.796 6,317.22

10,018.68 1.000 10,018.68

$11,957.78
11,730.18
11,506.90
11,287.88
11,073.03
10~836.20
10~604.44
10.402.59
10.204.59
I0 .010.36

9 .819.82
9 .632.91
9.449.55

R^2 u

Predicted
Fatal

Severity

$2,032.82
2,392.96
2,784.67
2,968.71
3,211.18
3,998.56
4,411.45
5,066.06
5,796.21
6,276.49
6,687.30
7,667.79
9,449.55

0. 538



Exponential Regression of Medical Only-Indexed
Permanent Total Medical Severity on Time

Exhibit VI
Sheet 66

Policy
Period

1/74 -
1/75 -
1/76 -
1/77 -
1/78 -
1/79 -
4/80 -
4/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Predicted
Indexed Indexed Predicted

Permanent Medical Permanent Permanent Permanent
Total Only Total Total Total

Severity Index Severity Severity Severity

$10 553.48
24047.74
64210.42
67622.62
39.138.72
42.775.69
84~100.16
41.187.94
86~593.06
82.022.63
99.950.05

188 232.39
127 348.81

0.170 $62,079.29
0.204 117,881.08
0.242 265,332.31
0.263 257,120.23
0.290 134,961.10
0.369 115,923.28
0.416 202,163.85
0.487 84,574.83
0.568 152,452.57
0.627 130,817.59
0.681 146,769.53
0.796 236,472.85
1.000 127,348.81

$129,739.11
132.006.19
134.312.90
136~659.91
139~047.93
141.784.38
144.574.67
147.101.00
149.671.47
152.286.87
154.947.96
157.655.55
160,410.46

$22,055.65
26,929.26
32,503.72
35,941.56
40,323.90
52,318.44
60,143.06
71,638.19
85,013.40
95,483.86

105,519.56
125,493.82
160,410.46

R^2 = 0. 665



Exponential Regression of Medical Only-Indexed
Major Permanent Partial Medical Severity on Time

LOUISIANA

Exhibit VI
Sheet 67

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Indexed Indexed Predicted

Major Major Major Major
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$5,731.08 0.170
7,652.31 0.204
9,500.31 0.242

10,866.90 0.263
12,371.74 0.290
13,808.38 0.369
16,504.70 0.416
18,076.29 0.487
24,133.85 0.568
27,562.37 0.627
29,292.75 0.681
29,811.22 0.796
31,264.94 1.000

$33 712.24
37 511.32
39 257.48
41 319.01
42 661.17
37 421.08
39 674.76
37117.64
42 489.17
43.959.12
43.014.32
37.451.28
31.264.94

$38 712.73
38729.06
38 745.40
38761.74
38778.10
38 796.50
38.814.92
38.831.29
38~847.67
38.864.06
38.880.46
38.896.86
38.913.27

R^2 ~

$6,581.16
7,900.73
9,376.39

10,194.34
11,245.65
14,315.91
16,147.01
18,910.84
22,065.48
24,367.77
26,477.59
30,961.90
38,913.27

0.914



Exponential Regression of Medical Only-Indexed
Minor Permanent Partial Medical Severity on Time

LOUISIANA

Exhibit VI
Sheet 68

Policy
Period

1/74 -
1/75 -
1/76 -
1/77 -
1/78 -
1/79 -
4/80 -
4/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Predicted
Indexed Indexed Predicted

Minor Minor Minor Minor
Permanent Medioal Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

$1,143
1,424
1 ~876
1 ~921
2 ,289
2 ,740
3 ,249
3 ,641
4 ,231
5,220
3 ,917
6 ,070
9,929

¯ 11 0.170 $6,724
¯ 28 0.204 6,981
.57 0.242 7,754
¯ 68 0.263 7,306
¯ 66 0.290 7,895
¯ 77 0.369 7,427
¯ 36 0.416 7,810
¯ 74 0.487 7,477
¯ 51 0.568 7,449
¯ 57 0.627 8,326
¯ 28 0.681 5,752
¯ 57 0.796 7,626
.76 1.000 9,929

.18 $7 ,077.06

.76 7 ,147.42

.42 7 ,218.48

.77 7~290.25

.38 7,362.73

.56 7,445.14

.96 7,528.46

.91 7~603.31

.84 7,678.90
.27 7~755.25
.25 7,832.35
.34 7,910.22
.76 7,988.87

R^2 =

$1,203.10
1,4"58.07
1,746.87
1,917.34
2,135.19
2,747.26
3,131.84
3,702.81
4,361.62
4,862.54
5,333.83
6,296.54
7,988.87

0.912



Exponential Regression of Medical Only-Indexed
Temporary Total Medical Severity on Time

LOUISIANA

Exhibit vI
Sheet 69

Policy
Period

1/74 -
1/75 -
1/76 -
1/77 -
1/78 -
1/79 -
4/80 -
4/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Predicted
Indexed Indexed Predicted

Temporary Medical Temporary Temporary Temporary
Total Only Total Total Total

Severity Index Severity Severity Severity

$491.23 0.170 $2,889.59
565.43 0.204 2,771.72
700.24 0.242 2,893.55
750.14 0.263 2,852.24
886.02 0.290 3,055.24
910.84 0.369 2,468.40

1,179.44 0.416 2,835.19
1,345.69 0.487 2,763.22
1,711.23 0.568 3,012.73
2,105.87 0.627 3,358.64
2,183.47 0.681 3,206.27
2,565.21 0.796 3,222.63
3,714.30 1.000 3,714.30

$2,688.68
2,735.34
2,782.81
2,831.11
2 .880.24
2 .936.54
2 . 993.93
3 .045.89
3 .098.76
3 .152.53
3 .207.25
3 . 262.91
3 ,319.54

R^2 w

$457.07
558.01
673.44
744.58
835.27

1,083.58
1,245.48
1,483.35
1,760.09
1,976.64
2,184.14
2,597.28
3,319.54

0.978



Exponential Regression of Medical Only-Indexed
Serious Medical Severity on Time

LOUISIANA

Exhibit VI
Sheet 70

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Medical Indexed Indexed Predicted

Serious Only Serious Serious Serious
Severity Index Severity Severity Severity

$5,840.46 0.170 $34,355.65 $43,880.12 $7,459.62
8,329.16 0.204 40,829.22 43,691.07 8,912.98

12,345.60 0.242 51,014.88 43,502.84 10,527.69
13,262.22 0.263 50,426.69 43,315.41 11,391.95
13,171.60 0.290 45,419.31 43,128.80 12,507.35
14,798.48 0.369 40,104.28 42,919.82 15,837.41
18,854.29 0.416 45,322.81 42,711.85 17,768.13
18,666.70 0.487 38,329.98 42,527.84 20,711.06
26,486.81 0.568 46,631.71 42,344.62 24,051.74
29,770.70 0.627 47,481.18 42,162.18 26,435.69
31,474.68 0.681 46,218.33 41,980.54 28,588.75
33,487.26 0.796 42,069.42 41,799.68 33,272.54
32,218.89 1.000 32,218.89 41,619.59 41,619.59

R^2 = 0.883



Exponential Regression of Medical Only-Indexed
Non-Serious Medical Severity on Time

LOUI SIANA

Exhibit VI
Sheet 71

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Medical
Non-Serious Only

Severity Index

$605.07
686.29
875.52
925.07

1,091.97
1,152.88
1,452.71
1,653.76
2,083.84
2,467.73
2,371.46
2,871.89
4,154.09

0.170
0.204
0.242
0.263
0.290
0.369
0.416
0.487
0.568
0.627
0.681
0.796
1.000

Indexed
Non-Serious

Severity

$3,559.24
3,364.17
3,617.85
3,517.38
3,765.41
3,124.34
3,492.09
3,395.81
3,668.73
3,935.77
3,482.32
3,607.90
4,154.09

Predicted
Indexed

Non-Serious
Severity

$3,413.26
3,440.27
3,467.50
3,494.94
3,522.60
3,553.98
3,585.63
3,614.01
3,642.61
3,671.44
3,700.50
3,729.78
3,759.30

R^2 i

Predicted
Non-Serious

Severity

$580.25
701.81
839.13
919.17

1,021.55
1,311.42
1,491.62
1,760.02
2,069.00
2,301.99
2,520.04
2,968.91
3,759.30

0.980



Exponential Regression of Medical Only-Indexed
Total Medical Severity on Time

LOUISIANA

Exhibit VI
Sheet 72

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Medical Indexed Indexed Predicted

Total Only Total Total Total
Severity Index Severity Severity Severity

$276.57 0.170 $1,626.90
365.35 0.204 1,790.91
503.18 0.242 2,079.27
564.56 0.263 2,146.63
543.07 0.290 1,872.64
670.57 0.369 1,817.27
888.97 0.416 2,136.94
983.04 0.487 2,018.56

1,512.01 0.568 2,661.99
1,596.12 0.627 2,545.65
1,858.12 0.681 2,728.52
2,210.96 0.796 2,777.59
2,638.72 1.000 2,638.72

$1,708.47
1,778.26
1,850.90
1,926.51
2,005.22
2,097.60
2,194.25
2,283.89
2,377.19
2,474.30
2,575.37
2,680.58
2,790.09

$290.44
362.76
447.92
506.67
581.51
774.02
912.81

1 112.25
1 350.24
1 551.38
I 753.83
2 133.74
2 790.09

R^2 - 0.985



Exponential Regression of CPI-Indexed
Total Medical Severity on Time

LOUISIANA

Exhibit vI
Sheet 73

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Indexed
Total CPI Total

Severity Index Severity

$276.57 0.344 $803.99
365.35 0.383 953.90
503.18 0.421 1,195.21
564.56 0.460 1,227.31
543.07 0.502 1,081.81
670.57 0.562 1,193.19
888.97 0.632 1,.406.59
983.04 0.704 1,396.37

1,512.01 0.770 1,963.65
1,596.12 0.822 1,941.75
1,858.12 0.872 2,130.88
2,210.96 0.935 2,364.67
2,638.72 1.000 2,638.72

Predicted
Indexed
Total

Severity

$847.55
926.62

1,013.06
1,107.57
1,210.90
1,338.71
1,480.01
1,618.08
1,769.03
1,934.06
2,114.50
2,311.76
2,527.43

R^2 ~

Predicted
Total

Severity

$291.56

426.50
509.48
607.87
752.35
935.36

1,139.13
1,362.15
1,589.80
1,843.84
2,161.50
2,527.43

0.988



Exponential Regression of Average
Total Medical Severity on

LOUISIANA

Cost-Indexed
Time

Exhibit vI
Sheet 74

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Average Indexed Indexed

Total Cost Total Total
Severity Index Severity Severity

$276.57
365.35
503.18
564.56
543.07
670.57
888.97
983.04

1,512.01
1,596.12
1,858.12
2,210.96
2,638.72

0.234
0.259
0.294
0.351
0.403
0.435
0.511
0.597
0.675~

0.727
0.804
0.906
1.000

$1,181.94
1,410.60
1,711.51
1,608.44
1,347.56
1,541.54
1,739.66
1,646.63
2,240.02
2,195.49
2,311.10
2,440.36
2,638.72

$1,260.06
1,334.68
1,413.72
1,497.43
1,586.11
1,692.16
1,805.30
1,912.21
2,025.45
2,145.39
2,272.44
2,407.01
2,549.55

Predicted
Total

Severity

$294.85
345.68
415.63
525.60
639.20
736.09
922.51

1,141.59
1,367.18
1,559.70
1,827.04
2,180.75
2,549.55

R^2 = 0.988



Regression of Medical Only Frequency x 1000
on Time and Unemployment Rate

LOUISIANA

Exhibit vl
Sheet 75

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Medical Medical

Unemployment Only Only
Time Rate Frequency Frequency

0 7.10%
1 7.10%
2 6.90%
3 7.00%
4 6.90%

5.125 6.70%
6.25 8.00%
7.25 9.80%
8.25 11.30%
9.25 10.60%

10.25 11.10%
11.25 12.60%
12.25 12.30%

3.6460
3.8321
2.4058
2.3747
2.6024
2.6578
2.7743
2.1167
1.7989
1.6783
1.5673
1.4614
1.2685

R^2 m

3.4398
3.2543
3.0667
2.8824
2.6959
2.4852
2.2909
2.1253
1.9564
1.7633
1.5834
1.4145
1.2258

0.818



Regression of Fatal Frequency x 1000
on Time and Unemployment Rate

LOUISIANA

Exhibit VI
Sheet 76

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Unemployment Fatal
Time Rate Frequency

0 7.10%
1 7.10%
2 6.90%
3 7.00%
4 6.90%

5.125 6.70%
6.25 8.00%
7.25 9.80%
8.25 11.30%
9.25 10.60%

10.25 11.10%
11.25 12.60%
12.25 12.30%

0.006724
0.007833
0.003863
0.003980
0.003437
0.003724
0.004038
0.003677
0.002726
0.002550
0.002636
0.002455
0.002640

Predicted
Fatal

Frequency

0.006509
0.005932
0.005260
0.004730
0.004106
0.003363
0.003323
0.003591
0.003717
0.002812
0.002469
0.002596
0.001878

R^2 = 0.722



Regression of Permanent Total Frequency x 1000
on Time and Unemployment Rate

LOUISIANA

Exhibit VI
Sheet 77

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/85 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Permanent Permanent

Unemployment Total Total
Time Rate Frequency Frequency

0
1
2
3
4

5.125
6.25
7.25
8.25
9.25

10.25
11.25
12.25

7.10%
7.10%
6.90%
7.00%
6.90%
6.70%
8.00%
9.80%

11.30%
10.60%
11.10%
12.60%
12.30%

0.007901
0.007352
0.004049
0.003660
0.003272
0.004232
0.004166
0.004019
0.004149
0.003602
0.003290
0.002319
0.001392

R^2 s

0.007098
0.006407
0.005587
0.004962
0.004206
0.003300
0.003366
0.003844
0.004126
0.002982
0.002616
0.002898
0.002013

0.744



Regression of Major
on Time

Permament Partial Frequency
and Unemployment Rate

LOUISIANA

Exhibit VI
Sheet 78

x 1000

Policy
Period

1/74 - 12174
1/75 - 12175
1176 - 12176
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4182 - 3/83
4/83 - 3184
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Major Major

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0 7.10% 0.0850 0.0824.
1 7.10% 0.0961 0.0804
2 6.90% 0.0626 0.0777
3 7.00% 0.0671 0.0760
4 6.90% 0.0637 0.0736

5.125 6.70% 0.0761 0.0706
6.25 8.00%" 0.0907 0.0726
7.25 9.80% 0.0750 0.0765
8.25 11.30% 0.0792 0.0793
9.25 10.60% 0.0651 0.0750

10.25 11.10% 0.0740 0.0746
11.25 12.60% 0.0786 0.0775
12.25 12.30% 0.0774 0.0744

R^2 s 0.102



Regression of Serious Frequency x
on Time and Unemployment Rate

LOUISIANA

1000

Exhibit VI
Sheet 79

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Unemployment Serious
Time Rate Frequency

0 7.10% 0.0996
1 7.10% 0.1112
2 6.90% 0.0705
3 7.00% 0.0747
4 6.90% 0.0705

5.125 6.70% 0.0841
6.25 8.00% 0.0989
7.25 9.80% 0.0827
8.25 11.30% 0.0861
9.25 10.60% 0.0712

10.25 11.10% 0.0799
11.25 12.60% 0.0834
12.25 12.30% 0.0814

R^2 m

Predicted
Serious

Frequency

0.0960
0.0927
0.0885
0.0857
0.0819
0.0773
0.0793
0.0839
0.0872
0.0808
0.0797
0.0830
0.0783

0.209



Exhibit
Sheet 80

Regression of Minor Permament Partial Frequency x 1000
on Time and Unemployment Rate

LOUISIANA

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Minor Minor

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

0 7.10% 0.1262 0.1105
1 7.10% 0.1054 0.1011
2 6.90% 0.0686 0.0908
3 7.00% 0.0719 0.0819
4 6.90% 0.0693 0.0721

5.125 6.70% 0.0689 0.0606
6.25 8.00% 0.0670 0.0564
7.25 9.80% 0.0515 0.0559
8.25 11.30% 0.0550 0.0539
9.25 10.60% 0.0405 0.0411

10.25 11.10% 0.0362 0.0342
11.25 12.60% 0.0285 0.0322
12.25 12.30% 0.0231 0.0213

R^2 ~ 0.893



Regression of Temporary Total Frequency x 1000
on Time and Unemployment Rate

LOUISIANA

Exhibit VI
Sheet 81

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Temporary Temporary

Unemployment Total Total
Time Rate Frequency Frequency

0 7.10%
1 7.10%
2 6.90%
3 7.00%
4 6.90%

5.125 6.70%
6.25 8.00%
7.25 9.80%
8.25 11.30%
9.25 10.60%

10.25 11.10%
11.25 12.60%
12.25 12.30%

0.5963
0.6437
0.3917
0.4097
0.4028
0.4519
0.4403
0.3326
0.3167
0.3079
0.2980
0.2971
0.3036

R^2 ~

0.5592
0.5299
0.4985
0.4702
0.4399
0.4048
0.3855
0.3751
0.3615
0.3248
0.3008
0.2872
0.2548

0.721



Regression of Non-Serious Frequency
on Time and Unemployment Rate

LOUISIANA

x 1000

Exhibit VI
Sheet 82

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Unemployment Non-Serious
Time Rate Frequency

0 7.10% 0.7225
1 7.10% 0.7491
2 6.90% 0.4603
3 7.00% 0.4816
4 6.90% 0.4720

5.125 6.70% 0.5207
6.25 8.00% 0.5072
7.25 9.80% 0.3842
8.25 11.30% 0.3717
9.25 10.60% 0.3483

10.25 11.10% 0.3342
11.25 12.60% 0.3256
12.25 12.30% 0.3267

Predicted
Non-Serious
Frequency

0.6697
0.6311
0.5893
0.5522
0.5119
0.4653
0.4419
0.4310
0.4154
0.3659
0.3350
0.3194
0.2761

R^2 - 0.771



Exponential Regreeeion of SAWW-Indexed
Fatal Indemnity Severity on Time

LOUIS IANA

Exhibit VI
Sheet 83

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Indexed
Fatal SAWW Fatal

Severity Index Severity

$88,646.60 0.512 $173,137.
69,001.54 0.568 121,481.
64,705.44 0.585 110,607.
81,005.23 0.619 130,864.
91,051.45 0.683 133,311.
81,924.97 0.762 107,513.

119,123.17 0.848 140,475.
105,743.35 0.914 115,692.
111,633.49 0.946 118,005.
103,826.05 0.936 110,925.
104,373.00 0.961 108,608.
133,759.26 0.988 135,383.
203,268.22 1.000 203,268.

Predicted
Indexed

Fatal
Severity

Predicted
~atal

Severity

89 $126,041.80 $64,533.40
58 126,538.71 71,873.99
59 127,037.57 74,316.98
67 127,538.41 78,946.27
05 128,041.21 87,452.15
08 128,609.24 98,000.24
44 129,179.79 109,544.46
94 129,689.06 118,535.80
80 130,200.35 123,169.53
27 130,713.65 122,347.97
74 131,228.97 126,111.04
87 131,746.33 130,165.37
22 132,265.72 132,265.72

R^2 w 0.526



Exponential Regression of SAWW-Indexed
Permanent Total Indemnity Severity on Time

LOUISIANA

Exhibit vl
Sheet 84

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Indexed
Permanent Permanent

Total SAWW Total
Severity Index Severity

$18,651.18 0.512 $36,428.09
15,231.84 0.568 26,816.62
17,401.42 0.585 29,746.02
15,293.11 0.619 24,706.16
26,012.19 0.683 38,085.20
34,917.69 0.762 45,823.74
36,420.09 0.848 42,948.22
32,013.45 0.914 35,025.66
48,262.31 0.946 51,017.24

102,050.70 0.936 109,028.53
128,604.03 0.961 133,823.13
177,007.02 0.988 179,156.90
214,402.31 1.000 214,402.31

Predicted
Indexed

Permanent
Total

Severity

$20,374.98
24,022.84
28,323.81
33~394.81
39.373.70
47.388.66
57.035.15
67.246.53
79,286.12
93.481.24

110.217.80
129.950.82
153.216.77

Predicted
Permanent

Total
Severity

$10.431.99
13~644.97
16,569.43
20.671.39
26.892.24
36.110.16
48,365.81
61,463.33
75.004.67
87.498.44

105.919.31
128.391.41
153.216.77

R^2 " 0.840



Ma j or
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on

LOUISIANA

Time

Exhibit Vl
Sheet 85

Policy
Period

1/74 -
1/75 -
1/76 -
1/77 -
1/78 -
1/79 -
4/80 -
4/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -

12174
12175
12/76
12177
12/78
3180
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Indexed
Major Major

Permanent Permanent
Partial SAWW Partial

Severity Index Severity

$26,385.82
28,030.65
30,923.44
31,642.62
33,887.77
35,030.55
37,521.68
39,017.86
47,933.85
59,900.92
58,852.92
57,956.31
57,410.26

0. 512
0.568
0.585
0.619
0.683
0.762
0.848
0.914
0.946
0.936
0.961
0.988
1.000

$51 534
49 349
52 860
51118
49616
45.971
44.247
42 .689
50.670
63.996
61.241
58.660
57.410

Predicted
Indexed

Major
Permanent

Partial
Severity

Predicted
Major

Permanent
Partial

Severity

.80 $47,484.04 $24,311.83

.74 48,175.62 27,363.75

.58 48,877.27 28,593.20

.93 49,589.13 30,695.67

.06 50,311.37 34,362.66
.85 51,136.46 38,965.99
.26 51,975.09 44,074.88
.12 52,732.08 48,197.12
.03 53,500.09 50,611.08
.71 54,279.28 50,805.41
.33 55,069.83 52,922.10
.23 55,871.88 55,201.42
.26 56,685.62 56,685.62

R^2 m 0.852



Exponential Regression of SAWW-Indexed
Serious Indemnity Severity on Time

LOUISIANA

Exhibit VI
Sheet 86

Policy
Period

Indexed
Serious SAWW Serioue

Severity Index Severity

1/74 - 12/74 $29,974.02 0.512
1/75 - 12/75 30,069.82 0.568
1/76 - 12/76 31,997.45 0.585
1/77 - 12/77 33,471.42 0.619
1/78 - 12/78 36,310.49 0.683
1/79 - 3/80 37,102.08 0.762
4/80 - 3/81 40,806.81 0.848
4/81 - 3/82 41,644.53 0.914
4/82 - 3/83 49,966.51 0.946
4/83 - 3/84 63,604.93 0.936
4/84 - 3/85 63,225.26 0.961
4/85 - 3/86 63,497.55 0.988
4/86 - 3/87 64,824.74 1.000

$58,543
52,939
54,696
54,073
53.163
48.690
48.121
45.562
52.818
67.953
65.791
64.268
64~824

Predicted
Indexed
Serioue

Severity

.01 $50 777.76

.82 51.567.49

.50 52.369.50

.38 53.183.99

.24 54.011.14

.39 54.957.08

.24 55.919.58

.94 56~789.28

.72 57.672.50

.99 58~569.46

.ii 59.480.37

.78 60.405.45

.74 61.344.92

Predicted
Serious

Severity

$25,998.21
29,290.34
30,636.16
32,920.89
36,889.61
41,877.29
47,419.80
51,905.40
54,558.19
54,821.02
57,160.64
59,680.59
61,344.92

R^2 " 0.850



Minor
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on Time

LOUISIANA

Exhibit vI
sheet 87

1/74
1/75
1/76
1/77
1/78
1/79
4/80
4/81
4/82
4/83
4/84
4/85
4/86

Policy
Period

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Predicted
Indexed Indexed

Minor Minor Minor
Permanent Permanent Permanent

Partial SAWW Partial Partial
Severity Index Severity Severity

$3,283.52 0.512
3,551.93 0.568
3,756.29 0.585
3,803.42 0.619
3,921.60 0.683
4,619.52 0.762
4,750.90 0.848
4,799.52 0.914
4,536.87 0.946
4,674.25 0.936
3,420.74 0.961
4,079.72 0.988
4,379.19 1.000

$6,413.13
6,253.40
6,421.01
6,144.46
5,741.73
6,062.36
5,602.48
5,251.12
4,795.85
4,993.86
3,559.56
4,129.27
4,379.19

$6,834.68
6,554.17
6,285.17
6,027.21
5,779.83
5,513.65
5,259.73
5,043.86
4,836.85
4,638.33
4,447.96
4,265.40
4,090.34

R~2

Predicted
Minor

Permanent
Partial
Severity

$3,499.36
3,722.77
3,676.82
3,730.84
3,947.63
4,201.40
4,460.25
4,610.09
4,575.66
4,341.47
4,274.49
4,214.22
4,090.34

0.615



Exponential Regression of SAWW-Indexed
Temporary Total Indemnity Severity on Time

LOUISIANA

Exhibit vI
Sheet 88

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Indexed
Temporary Temporary

Total SAWW Total
Severity Index Severity

$1,381.94 0.512 $2,699
1,249.07 0.568 2,199
1,344.13 0.585 2,297
1,323.25 0.619 2,137
1,397.71 0.683 2,046
1,460.82 0.762 1,917
1,570.97 0.848 1,852
1,562.35 0.914 1,709
1,571.43 0.946 1,661
1,444.86 0.936 1,543
1,327.66 0.961 1,381
1,426.43 0.988 1,443
1,536.78 1.000 1,536

Predicted
Indexed

Temporary
Total

Severity

.10
.07
.66
.72
.43
.09
.56
.35
.13
.65
.54
.76
.78

$2,480.43
2,363.54
2,252.16
2,146.03
2,044.90
1,936.81
1,834.44
1,747.99
1,665.62
1,587.12
1,512.33
1,441.06
1,373.15

Predicted
Temporary

Total
Severity

$1<269.98
1,342.49
1,317.51
1,328.39
1,396.66
1,475.85
1,555.60
1,597.66
1,575.67
1,485.55
1,453.35
1,423.77
1,373.15

R^2 " 0. 498



Exponential Regression of SAWW-Indexed
Non-Serious Indemnity Severity on Time

LOUISIANA

Exhibit VI
Sheet 89

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Non-Serious SAWW
Severity Index

$1 ,714.03
1 ~573.15
1 ~703.54
1 ~693.58
1 ,768.03
1 ,878.62
1 ~990.77
1 ,996.70
2 ,009.85
1 ,820.04
1 ~554.61
1 .658.57
1 ~737.90

0.512
0.568
0.585
0.619
0.683
0.762
0.848
0.914
0. 946
0.936
0.961
0.988
1.000

Indexed
Non-Serious

Severity

$3,347.71
2,769.63
2,912.03
2,735.99
2,588.62
2,465.38
2,347.61
2,18~.57
2,124.58
1,944.49
1,617.70
1,678.71
1,737.90

Predicted
Indexed

Non-Serious
Severity

$3,211.55
3,039.16
2,876.02
2,721.64
2,575.55
2,420.55
2,274.88
2,152.77
2,037.21
1,927.86
1,824.38
1,726.45
1,633.78

R^2 I

Predicted
Non-Serious

Severity

$i 644.31
1 .726.24
1 ,682.47
1 ,684.70
1 ,759.10
1 ,844.46
1 ,929.10
I ~967.63
1 ,927.20
1 ~804.48
i ,753.23
i ~ 705.73
i ~633.78

0.667



Exhibit VI
Sheet 90

Regression of Total Indemnity Frequency x i000
on Unemployment Rate

LOUISIANA

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Total Total

Unemployment Indemnity Indemnity
Rate Frequency Frequency

7.10% 0.8221 0.6377
7.10% 0.8603 0.6377
6.90% 0.5309 0.6471
7.00% 0.5564 0.6424
6.90% 0.5425 0.6471
6.70% 0.6048 0.6566
8.00% 0.6061 0.5950
9.80% 0.4669 0.5095

11.30% 0.4578 0.4384
10.60% 0.4196 0.4716
11.10% 0.4141 0.4479
12.60% 0.4090 0.3767
12.30% 0.4081 0.3909

R^2 = 0.530



Regression of Total Frequency x 1000
on Unemployment Rate

LOUISIANA

Exhibit VI
Sheet 91

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Unemployment Total
Rate Frequency

7.10%
7.10%
6.90%
7.00%
6.90%
6.70%
8.00%
9.80%

11.30%
10.60%
11.10%
12.60%
12.30%

4.4681
4.6924
2.9367
2.9311
3.1449
3.2626
3.3804
2.5836
2.2567
2.0978
1.9814
1.8704
1.6766

R^2 ~

Predicted
Total

Frequency

3.5117
3.5117
3.5784
3.5450
3.5784
3.6451
3.2116
2.6114
2.1113
2.3447
2.1779
1.6778
1.7778

0.659



Regression of Non-Serious Indemnity
on Unemployment Rate

LOUISIANA

Exhibit vI
Sheet 92

Severity

Policy
Period

1/74 - 12/74
1/75 - 12/75
1/76 - 12/76
1/77 - 12/77
1/78 - 12/78
1/79 - 3/80
4/80 - 3/81
4/81 - 3/82
4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87

Predicted
Non-Serious Non-Serious

Unemployment Indemnity Indemnity
Rate Severity Severity

7.10%
7.10%
6.90%
7.00%
6.90%
6.70%
8.00%
9.80%

11.30%
10.60%
11.10%
12.60%
12.30%

$1,714.03
1,573.15
1,703.54
1,693.58
1,768.03
1,878.62
1,990.77
1,996.70
2,009.85
1,820.04
1,554.61
1,658.57
1,737.90

$1,772.06
1,772.06
1,771.56
1,771.81
1,771.56
1,771.07
1.774.31
1.778.79
1.782.53
1.780.79
1.782.04
1~785.77
1.785.03

R^2 - 0.001



Exponential Regression of CPI-Indexed Total
Medical Severity on Indemnity Claims on Time

LOUISIANA

Exhibit VI
Sheet 93

Policy
Period

1/74 -
1175 -
1/76 -
1/77 -
1/78 -
1/79 -
4/80 -
4/81 -
4/82 -
4/83 -
4/84 -
4/85 -
4/86 -

12/74
12/75
12/76
12/77
12/78
3/80
3/81
3/82
3/83
3/84
3/85
3/86
3/87

Indexed
Total Total

Medical CPI Medical
Severity Index Severity

Predicted
Indexed

Total
Medical
Severity

$1,239.66 0.344 $3,603.66 $4,101.19
1,674.50 0.383 4,372.06 4,428.23
2,399.75 0.421 5,700.12 4,781.36
2,581.99 0.460 5,613.02 5,162.64
2,660.89 0.502 5,300.58 5,574.33
3,049.75 0.562 5,426.60 6,076.85
4,292.31 0.632 6,791.63 6,624.68
4,667.27 0.704 6,629.64 7,152.95
6,673.30 0.770 8,666.62 7,723.36
7,102.90 0.822 8,641.00 8,339.25
7,989.04 0.872 9,161.74 9,004.25
9,115.31 0.935 9,748.99 9,722.29
9,753.18 1.000 9,753.18 10,497.58

R^2 ~

Predicted
Total

Medical
Severity

$1,410.81
1,696.01
2,012.95
2,374.82
2,798.32
3.415.19
4.186.80
5.035.68
5.946.99
6 .854.86
7 .851.71
9 .090.34

10,497.58

0.984



Exponential Regression of
Medical Only Severity

MICHIGAN

CPI-Indexed
on Time

Exhibit VI
Sheet 94

Policy
Period

Medical
Only CPI

Severity Index

Indexed
Medical

Only
Severity

Predicted
Indexed
Medical

Only
Severity

Predicted
Medical

Only
Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$142.45
149.56
154.28
162.89
196.78
235.59

0.723
0.772
0.819
0.878
0.939
1.000

$197.03
193.73
188.38
185.52
209.56

,235.59

$185.58
191.59
197.78
204.18
210.79
217.60

$134.18
147.90
161.98
179.27
197.93
217.60

R^2 = 0.887



Exponential Regression of Average Cost-Indexed
Medical Only Severity on Time

MICHIGAN

Exhibit VI
Sheet 95

Policy
Period

Predicted
Indexed Indexed

Medical Average Medical Medical
Only Cost Only Only

Severity Index Severity Severity

Predicted
Medical

Only
Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3183
- 3184
- 3/85
- 3/86
- 3/87
- 3/88

$142.45 0.667 $213.57 $200.49
149.56 0.730 204.88 203.83
154.28 0.782 197.29 207.22
162.89 0.847 192.31 210.67
196.78 0.925 212.74 214.18
255.59 1.000 235.59 217.75

R^2 =

$133.73
148.79
162.05
178.44
198.12
217.75

0.891



Exponential Regression of Medical Only-Indexed
Fatal Medical Severity on Time

MICHIGAN

Exhibit VI
Sheet 96

Policy
Period

Predicted
Medical Indexed Indexed Predicted

Fatal Only Fatal Fatal Fatal
Severity Index Severity Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$6,433.60 0.605 $10,634.05
6,304.26 0.635 9,927.97

19,692.66 0.655 30,065.13
5,341.38 0.691 7,729.93
5,635.89 0.835 6,749.57
4,895.54 1.000 4,895.54

$15,246.81
12,700.84
10,580.00

8,813.31
7,341.63
6,115.70

R^2 ~

$9,224.32
8,065.03
6,929.90
6,090.00
6,130.26
6,115.70

-0.071



Exponential Regression of Medical Only-Indexed
Permanent Total Medical Severity on Time

MICHIGAN

Exhibit VI
Sheet 97

Policy
Period

Predicted
Indexed Indexed Predicted

Permanent Medical Permanent Permanent Permanent
Total Only Total Total Total

Severity Index Severity Severity Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$33,115.37 0.605 $54,736.15
68,664.22 0.635 108,132.63

135,760.06 0.655 207,267.27
118,632.50 0.691 171,682.34
324,595.41 0.835 388,737.02
121,739.80 1.000 121,739.80

$84,958.93
105,705.39
131,518.02
163,633.93
203,592.36
253,308.40

R^2 m

$51,400.15
67,122.92
86,144.30

113,071.05
169,999.62
253,308.40

0.139



Exponential Regression of Medical Only-Indexed
Major Permanent Partial Medical Severity on Time

MICHIGAN

Exhibit VI
Sheet 98

Policy
Period

Predicted
Indexed Indexed Predicted

Major Major Major Major
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$16,640.71 0.605 $27,505.31 $28,719.45
16,200.71 0.635 25,512.93 27,607.89
18,880.35 0.655 28,824.96 26,539.35
19,556.66 0.691 28,301.97 25,512.16
22,100.67 0.835 26,467.87 24,524.74
20,484.78 1.000 20,484.78 23,575.53

$17,375.27
17,531.01
17,383.27
17,628.91
20,478.16
23,575.53

R^2 " 0.199



Exponential Regression of Medical Only-Indexed
Minor Permanent Partial Medical Severity on Time

MICH IGAN

Exhibit VI
Sheet 99

Policy
Period

Predicted
Indexed Indexed Predicted

Minor Minor Minor Minor
Permanent Medical Permanent Permanent Permanent

Partial Only Partial Partial Partial
Severity Index Severity Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$2,477.15 0.605 $4,094.46 $3
2,548.28 0.635 4,013.04 4
2,519.71 0.655 3,846.89 4
2,925.25 0.691 4,233.36 4
3,540.19 0.835 4,239.75 4
4,826.83 1.000 4,826.83 4

885.71
007.87
,133.87
263.82
,397.87
536.13

R^ 2 =

$2,350.86
2,545.00
2,707.68
2,946.30
3,672.22
4,536.13

0.964



Exponential Regression of Medical Only-Indexed
Temporary Total Medical Severity on Time

MICHIGAN

Exhibit vI
Sheet i00

Policy
Period

Predicted
Indexed Indexed Predicted

Temporary Medical Temporary Temporary Temporary
Total Only Total Total Total

Severity Index Severity Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$1,226.07 0.605 $2,026.56
1,339.49 0.635 2,109.43
1,387.12 0.655 2,117.74
1,508.42 0.691 2,182.95
1,865.67 0.835 2,234.34
2,533.53 1.000 2,533.53

$1,997.69
2,074.42
2,154.11
2,236.85
2,322.78
2,412.00

$1,208.60
1,317.26
1,410.94
1,545.67
1,939.52
2,412.00

R^2 = 0.981



Exponential Regression of Medical Only-Indexed
serious Medical Severity on Time

MICHIGAN

Exhibit Vl
Sheet i01

Policy
Period

Predicted
Medical Indexed Indexed Predicted

Serious Only Serious Serious Serious
Severity Index Severity Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$16,745.45 0.605 $27,678.43 $29,831.05
16,519.92 0.635 26,015.62 28,843.99
21,176.45 0.655 32,330.46 27,889.59
20,856.01 0.691 30,182.36 26,966.77
24,516.83 0.835 29,361.47 26,074.48
20,620.27 1.000 20,620.27 25,211.71

R^2

$18,047.79
18,315.93
18,267.68
18,634.03
21,772.19
25,211.71

-0.030



Exponential Regression of Medical Only-Indexed
Non-Serious Medical Severity on Time

MICHIGAN

Exhibit vI
Sheet 102

Policy
Period

Medical Indexed
Non-Serious Only Non-Serious

Severity Index Severity

Predicted
Indexed

Non-Serious
Severity

Predicted
Non-Serious

Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$1,365.40 0.605 $2,256.86
1,473.75 0.635 2,320.87
1,511.47 0.655 2,307.59
1,618.98 0.691 2,342.95
1,982.73 0.835 2,374.53
2,671.83 1.000 2,671.83

$2,223.13
2,282.85
2,344.16
2,407.13
2,471.79
2,538.18

R^2 =

$1,344.99
1,449.61
1,535.43
1,663.33
2,063.94
2,538.18

0.977



Exponential Regression of Medical
Total Medical Severity on

MICHIGAN

Only-Indexed
Time

Exhibit VI
Sheet 103

Policy
Period

Predicted
Medical Indexed Indexed

Total Only Total Total
Severity Index Severity Severity

Predicted
Total

Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$664.97
707.95
804.80
824.10

1,021.36
1,125.46

0.605
0.635
0.655
0.691
0.835
1.000

$1,099.12
1,114.88
1,228.70
1,192.62
1,223.19
1,125.46

$1,132.74
1,144.67
1,156.73
1,168.92
1,181.23
1,193.67

R^2

$685.31
726.87
757.66
807.72
986.33

1,193.67

0.944



Exponential Regression of CPI-Indexed
Total Medical Severity on Time

MICHIGAN

Exhibit VI
Sheet 104

Policy
Period

Indexed
Total CPI Total

Severity Index Severity

Predicted
Indexed
Total

Severity

Predicted
Total

Severity

4/82 -
4/83 -
4/84 -
4/85 -
4/86 -
4/87 -

3/83
3/84
3/85
3/86
3/87
3/88

$664.97 0.723 $919.74 $892.67 $6~5.40
707.95 0.772 917.03 931.11 718.82
804.80 0.819 982.66 971.20 795.41
824.10 0.878 938.61 1,013.02 889.43

1,021.36 0.939 1,087.71 1,056.64 992.18
1,125.46 1.000 1,~25.46 1,102.14 1,102.14

R^2 - 0.961



Exponential Regression of Average Cost-Indexed
Total Medical Severity on Time

MICHIGAN

Exhibit VI
Sheet 105

Policy
Period

Predicted
Average Indexed Indexed

Total Cost Total Total
Severity Index Severity Severity

Predicted
Total

Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$664.97 0.667 $996.96 $964.37
707.95 0.730 969.79 990.60
804.80 0.782 1,029.16 1,017.55
824.10 0.847 972.96 1,045.23

1,021.36 0.925 1,104.17 1,073.66
1,125.46 1.000 1,125.46 1,102.87

R^2

$643.23
723.14
795.72
885.31
993.14

i,i02.87

0.964



Regression of Medical Only Frequency
on Time and Unemployment Rate

MICHIGAN

Exhibit VI
Sheet 106

x i000

Policy
Period

Unemployment
Time Rate

Medical
Only

Frequency

Predicted
Medical

Only
Frequency

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

0
1
2
3
4
5

14.5%
12.0%
10.2%

9.1%
8.4%
7.8%

1.8921
1.9934
2.1047
1.9947
1.7494
1.7347

1.8855
2.0243
2.0552
1.9783
1.8398
1.6858

R^2 = 0.869



Regression of Fatal Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Exhibit VI
Sheet 107

Policy
Period

Unemployment Fatal
Time Rate Frequency

Predicted
Fatal

Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0
1
2
3
4
5

14.5% 0.00150 0.00147
12.0% 0.00136 0.00141
10.2% 0.00129 0.00138

9.1% 0.00153 0.00137
8.4% 0.00137 0.00138
7.8% 0.00135 0.00138

R^2 I 0.148



Exhibit VI
Sheet 108

Regression of Permanent Total Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Policy
Period

Predicted
Permanent Permanent

Unemployment Total Total
Time Rate Frequency Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0
1
2
3
4
5

14.5% 0.001214 0.001049
12.0% 0.000566 0.000970
10.2% 0.001018 0.000850

9.1% 0.000867 0.000687
8.4% 0.000434 0.000501
7.8% 0.000269 0.000309

R^2 - 0.612



Exhibit VI
Sheet 109

Regression of Major Permament Partial Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Policy
Period

Predicted
Major Major

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0 14.5% 0.0420 0.0428
1 12.0% 0.0487 0.0472
2 10.2% 0.0499 0.0490
3 9.1% 0.0470 0.0481
4 8.4% 0.0433 0.0456
5 7.8% 0.0447 0.0428

R^2 w 0.713



Regression of Serious Frequency x
on Time and Unemployment Rate

MICHIGAN

i000

Exhibit VI
Sheet 110

Policy
Period

Unemployment Serious
Time Rate Frequency

Predicted
Serious

Frequency

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

0 14.5% 0.0447 0.0453
1 12.0% 0.0506 0.0496
2 10.2% 0.0523 0.0512
3 9.1% 0.0494 0.0501
4 8.4% 0.0451 0.0475
5 7.8% 0.0463 0.0445

R^2 = 0.751



Exhibit VI
Sheet iii

Regression of Minor Permament Partial Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Policy
Period

Predicted
Minor Minor

Permanent Permanent
Unemployment Partial Partial

Time Rate Frequency Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0 14.5% 0.0430 0.0439
1 12.0% 0.0453 0.0448
2 10.2% 0.0473 0.0426
3 9.1% 0.0324 0.0372
4 8.4% 0.0279 0.0300
5 7.8% 0.0250 0.0224

R^2 w 0.874
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Regression of Temporary Total Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Policy
Period

Predicted
Temporary Temporary

Unemployment Total Total
Time Rate Frequency Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0
1
2
3
4
5

14.5% 0.3431 0.3432
12.0% 0.3624 0.3643
10.2% 0.3837 0.3774

9.1% 0.3830 0.3825
8.4% 0.3710 0.3830
7.8% 0.3895 0.3824

R^2 = 0.841



Regression of Non-Serious Frequency x 1000
on Time and Unemployment Rate

MICHIGAN

Exhibit Vl
Sheet 113

Policy
Period

Unemployment Non-Serious
Time Rate Frequency

Predicted
Non-Serious
Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

0 14.5% 0.3861 0.3871
1 12.0% 0.4077 0.4091
2 10.2% 0.4310 0.4200
3 9.1% 0.4154 0.4197
4 8.4% 0.3989 0.4130
5 7.8% 0.4145 0.4048

R^2 m 0.631



Exponential Regression of SAWW-Indexed
Fatal Indemnity Severity on Time

MICHIGAN

Exhibit vI
Sheet 114

Policy
Period

Predicted
Indexed Indexed

Fatal SAWW Fatal Fatal
Severity Index Severity Severity

Predicted
Fatal

Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$83,468.02 0.831 $100,442.86
87,857.23 0.861 102,040.92
93,570.81 0.910 102,825.06
96,572.70 0.954 101,229.25

115,484.02 0.970 119,055.69
170,131.96 1.000 170,131.96

$91,236.27
99,634.44

108,805.65
118,821.05
129,758.36
141,702.43

$75~817.34
85,785.25
99,013.14

113,355.28
125,865.61
141,702.43

R^2 = 0.755



Exponential Regression of SAWW-Indexed
Permanent Total Indemnity Severity on Time

MICHIGAN

Exhibit VI
Sheet 115

Policy
Period

Indexed
Permanent Permanent

Total SAWW Total
Severity Index Severity

Predicted
Indexed

Permanent
Total

Severity

Predicted
Permanent

Total
Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$208,444.17 0.831 $250,835.35
183,232.35 0.861 212,813.41
182,177.87 0.910 200,195.46
212,920.29 0.954 223,186.89
213,531.54 0.970 220,135.60
145,980.16 1.000 145,980.16

$246,333.98
229,375.79
213,585.04
198,881.36
185,189.92
172,441.02

R^2 m

$204,703.54
197,492.56
194,362.39
189,732.82
179,634.22
172,441.02

0.204



Major
Exponential Regression of SAWW-Indexed
Permanent Partial Indemnity Severity on Time

MICHIGAN

Exhibit VI
Sheet 116

Policy
Period

Predicted
Indexed Indexed

Major Major Major
Permanent Permanent Permanent

Partial SAWW Partial Partial
Severity Index Severity Severity

Predicted
Major

Permanent
Partial

Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$68,231.07 0.831 $82,107.18 $77
65,600.96 0.861 76,191.59 79
72,258.33 0.910 79,404.76 80
74,784.25 0.954 78,390.20 82
83,659.91 0.970 86,247.33 84
89,729.02 1.000 89,729.02 86

316.60
110.72
946.47
824.81
746.75
713.28

$64,250.10
68,114.33
73,661.29
79,014.87
82,204.35
86,713.28

R^2 = 0.876



Exponential Regression of SAWW-Indexed
Serious Indemnity Severity on Time

MICHIGAN

Exhibit VI
Sheet 117

Policy
Period

Indexed
Serious SAWW Serious

Severity Index Severity

Predicted
Indexed
Serious

Severity

Predicted
Serious
Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$72,554.97 0.831 $87,310.43
67,514.41 0.861 78,413.95
74,926.12 0.910 82,336.40
77,883.81 0.954 81,639.22
85,876.66 0.970 88,532.64
92,392.74 1.000 92,392.74

$81,184.86
82,679.49
84,201.64
85,751.80
87,330.51
88,938.28

R^2 ~

$67,464.62
71,187.04
76,623.49
81,807.22
84,710.60
88,938.28

0.830



Exponential Regression of SAWW-Indexed
Minor Permanent Partial Indemnity Severity on Time

MICHIGAN

Exhibit vI
Sheet 118

Policy
Period

Predicted
Indexed Indexed

Minor Minor Minor
Permanent Permanent Permanent
Partial SAWW Partial Partial

Severity Index Severity Severity

Predicted
Minor

Permanent
Partial

Severity

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

$5,312.43 0.831
4,800.20 0.861
4,365.42 0.910
5,210.69 0.954
5,398.43 0.970
5,755.50 1.000

$6,392.81
5,575.15
4,797.17
5,461.94
5,565.39
5,755.50

$5,733.27
5,668.03
5,603.53
5,539.76
5,476.72
5,414.40

$4,764.35
4,880.17
5,099.21
5,284.94
5,312.42
5,414.40

R^2 " 0.185



Exponential Regression of SAWW-Indexed
Temporary Total Indemnity Severity on Time

MICHIGAN

Exhibit VI
Sheet 119

Policy
Period

Indexed
Temporary Temporary

Total SAWW Total
Severity Index Severity

Predicted
Indexed

Temporary
Total

Severity

Predicted
Temporary

Total
Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

$1,739.15 0.831 $2
1,728.42 0.861 2
1,776.60 0.910 1
1,906.53 0.954 1
2,079.13 0.970 2
2,274.31 1.000 2

092.84
007.46
952.31
998.46
143.43
274.31

$1,983.24
2,019.60
2,056.62
2,094.31
2,132.70
2,171o80

R^2 i

$1,648.07
1,738.87
1,871.52
1,997.98
2,068.72
2,171.80

0.849



Exponential
Non-Serious

Regression of SAWW-indexed
Indemnity Severity on Time

MICHIGAN

Exhibit Vl
Sheet 120

Policy
Period

Non-Serious
Severity

SAWW
Index

Indexed
Non-Serious

Severity

Predicted
Indexed

Non-Serious
Severity

Predicted
Non-Serious

Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3183
- 3184
- 3185
- 3186
- 3/87
- 3/88

$2,137.08
2,069.61
2,060.86
2,164.35
2,311.17
2,484.24

0.831
0.861
0.910
0.954
0.970
1.000

$2,571.70
2,403.72
2,264.68
2,268.71
2,382.65
2,484.24

$2,427.47
2,413.81
2,400.21
2,386.70
2,373.26
2,359.90

$2,017.23
2,078.29
2,184.20
2,276.91
2,302.06
2,359.90

R^2 = 0.570
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Regression of Total Indemnity Frequency x i000
on Unemployment Rate

MICHIGAN

Policy
Period

Predicted
Total Total

Unemployment Indemnity Indemnity
Rate Frequency Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

14.5% 0.4307
12.0% 0.4584
10.2% 0.4833

9.1% 0.4648
8.4% 0.4440
7.8% 0.4608

R^2 =

0.4433
0.4515
0.4574
0.4611
0.4634
0.4653

0.212
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Regression of Total Frequency x 1000
on Unemployment Rate

MICHIGAN

Policy
Period

Unemployment Total
Rate Frequency

Predicted
Total

Frequency

4/82 - 3/83
4/83 - 3/84
4/84 - 3/85
4/85 - 3/86
4/86 - 3/87
4/87 - 3/88

14.5% 2.3229 2.4449
12.0% 2.4518 2.3991
10.2% 2.5880 2.3661

9.1% 2.4595 2.3459
8.4% 2.1934 2.3330
7.8% 2.1955 2.3220

R^2 - 0.085



Regression of Non-Serious Indemnity
on Unemployment Rate

MICHIGAN

Exhibit VI
Sheet 123

Severity

Policy
Period

Predicted
Non-Serious Non-Serious

Unemployment Indemnity Indemnity
Rate Severity Severity

4/82
4/83
4/84
4/85
4/86
4/87

- 3/83
- 3/84
- 3/85
- 3/86
- 3/87
- 3/88

14.5% $2,137.08 $2,027.59
12.0% 2,069.61 2,133.77
10.2% 2,060.86 2,210.21

9.1% 2,164.35 2,256.93
8.4% 2,311.17 2,286.66
7.8% 2,484.24 2,312.14

R^2 ~ 0.427



Exponential Regression of CPI-Indexed Total
Medical Severity on Indemnity Claims on Time

MICHIGAN

Exhibit VI
Sheet 124

Policy
Period

Indexed
Total Total

Medical CPI Medical
Severity Index Severity
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I. INTRODUCTION

An integral aspect of the National Council on Compensation Insurance (NCCI) ratemaking
efforts, as described in detail in Section IIA of this examination report, is the allocation of
the overall rate level change to individual classifications. This step in the ratemaking
process is important in determining the relative equity of the premiums to be charged to
members of each rating class.

A commonly accepted goal of any ratemaking process is to be responsive to current
conditions without introducing unnecessary instability in the rating structure. For
classification ratemaking more emphasis is frequently placed on stability than on
responsiveness. Therefore, a thorough evaluation of a classification ratemaking procedure
must include an analysis of how equity and stability are balanced within the system of
calculations.

Section lIB-4 of the National Association of Insurance Commissioners (NAIC) request for
proposal to examine the NCCI specifically addresses the issues of equity and stability in the
workers compensation ratemaking system. The NAIC request for proposal and M&R’s
response to. that request, recognized the complex nature of the system and that all facets of
the procedure are not equally important. Therefore, the examination was to concentrate
on the following three objectives that are considered especially relevant to the issues of
equity and stability:

Objective 4a - Study and recommend alternatives to NCCI’s (1) current approach to
credibility, (2) practice of using three years of data as a sole indicator for most national pure
premium indications and as a basic unit for determining pure premiums at the state level,
and (3) loss limitations used in those calculations.

Objective 4b - Determine if the NCCI’s procedure for determining industry group
relativities could be enhanced by using more years of data. The analysis also will address
variances in approach between large and small states.

Objective 4c - Determine if the NCCI should adjust losses to a current or common level by
trending individual years separately rather than by applying an aggregate trend factor to all
years combined.
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We addressed these objectives theoretically and empirically. We first reviewed the theory
underlying the current methodology to identify the procedures used and to understand their
impact on NCCI rates. We then identified specific alternative procedures to be tested.

We then designed empirical tests of both the equity, measured in terms of the accuracy of
forecasts relative to actual experience, and stability, measured by the consistency of the
forecasts from year to year, to compare the performance of the current NCCI approach
with that of those alternatives. In addition to supporting the conclusions reached in this
examination, we believe that these empirical tests can be used by NCCI, regulators and
other analysts as a framework for future tests of alternatives to the NCCI methodology.

In addition to the stated objectives 4a, 4b, and 4c, we have also reviewed the loss
experience of classes that comprise the "All Other" industry group in several sample states.
The objective of this supplemental analysis was to determine if the wide variety of
exposures included in this group can be better segregated in a consistent manner to
improve the accuracy of the ratemaking system. Finally, we identified a number of other
areas for further review outside the scope of objectives 4a, 4b, 4c.
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II. CONCLUSIONS AND RECOMMENDATIONS

In our examination, we reviewed specific alternatives to the current NCCI classification
ratemaking methodology in the following areas:

A. Project Objective 4a:

Credibility formula
Length of the experience period
Limitation of losses

B. Project Objective 4b:

Industry group relativities

C.    Project Objective 4c:

Application of trend factors

D. Other Specific Alternatives Relative to:

1. Composition of "All Other" industry group
2. National relativities in classification rating.

In addition to testing specific alternatives in the areas listed above, other subjects arose
during the course of our review. These included:

E. Other Items

2.
3.

4.
5.

An apparent inconsistency of loss limits used in the various
components of partial pure premiums
Issues relating to the treatment of ’F’ classifications
Observations regarding the treatment of losses in excess of the limits
used in state classification experience
Weighting used in calculating test correction factors
A review of additional calculations supplied by NCCI
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In this part of this section of this examination report, we will present a brief discussion of
our conclusions in each of these areas followed by specific recommendations where
appropriate. We direct readers to more complete discussions of those conclusions
contained later in this section of this examination report.

A. Project Objective 4a

I. Credibility Formula

We tested several alternatives to NCCI’s classification ratemaking credibility formulas.
None of the alternatives tested proved to be generally more accurate or more consistent in
identifying relative cost differences than the current formula.

A more detailed discussion of our conclusions in this area is found on pages 53 through 56.

2. Length of the Experience Period

Our tests indicated that increasing the length of the experience period used in calculating
industry group differentials and indicated partial pure premiums from three to five years
enhances the consistency of the ratemaking methodology in identifying relative loss cost
differences among classes. Furthermore, our accuracy tests, which were necessarily limited
to first report data for only one policy year and five states, surest that this aspect of the
ratemaking process would also improve with a longer experience period. Additional
calculations provided by NCCI using other states, more mature data and adjusting for
expected development generally appear to support these conclusions, though not
unanimously. We recognize the possibility, however, that the tests using other policy years,
more mature data and other states may result in different conclusions.

We recommend that NCCI increase the number of years of experience used in state
classification ratemaking from three to five unless results of additional accuracy tests by
NCCI using the methodology described here and incorporating data at second report and
later, are not consistent with the results we obtained.

Our recommendation does not mean we believe five years is sufficient. We did not test
longer experience periods due to practical limitations imposed by available data. NCCI
should test the appropriateness of using more than five years of data, subject to data
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limitations and consideration of the relevancy of experience too distant from the ratemaking
effective date.

A more detailed discussion of our conclusions in this area is found on pages 50 and 51.

3. Limitation of Losses

None of our alternatives to the current loss limitations proved to significantly improve upon
the current methodology. However, use of half the current loss limitation may nominally
increase the accuracy and consistency of the process assuming no change in the current
treatment of losses above the limit. We understand that NCCI is currently considering
basing the loss limitation on fifty times the average cost for all claims in a state as compared
with the current limitation based on the average serious claim size. NCCI indicates that this
new limitation will result in limits equal to roughly half the current limitation. We agree
with this proposed course of action but recognize questions regarding treatment of losses
above the limit.

A more detailed discussion of our conclusions in this area is found on pages 51 through 53
and 54 through 55.

B. Project Objective 4b - Industry Group Relativities

In contrast to our conclusions in Objective 4a, item 2 above, none of the alternative
number of years of experience tested proved to generally provide more accurate
identification of relative differences among industry groups than the others. We note that it
is not uncommon to use successively more years of experience in property and casualty
insurance ratemaking as the level of detail required increases. For example, using three
years of experience for industry group differentials would not be inherently incompatible
with using, say, five years of experience at the class level.

A more detailed discussion of our conclusions in this area is found on pages 62 through 64.

C. Project Objective 4c - Application of Trend Factors

We recommend that NCCI trend the losses for each policy year separately in the
classification ratemaking methodology. This change is not technically complex to
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implement and any additional costs would be more than offset by the added consistency
achieved by the change. If NCCI increases the number of years used in classification
ratemaking as recommended above, it is likely that differences between the current and the
alternative trend application would be more significant.

A more detailed discussion of our conclusions in this area is found on page 62.

D. Other Specific Alternatives

1. Composition of the "All Other" Industry Group

We reviewed the composition of the "All Other" industry group. We recommend that
NCCI further investigate subdividing this industry group into smaller, more homogeneous
industry groups. Given the size of the "All Other" group, we believe that the resulting sub-
groups could result in industry groups large enough to have full statistical credibility.

A detailed discussion leading up to the above conclusions is presented on page 66. Using
data from Maine, Michigan, and Pennsylvania, we show that a clerical office workers
industry group could be created from the current "All Other" group. Both the new clerical
group and the remaining "All Other" classes would be more homogeneous and large
enough to warrant full credibility. We stress that other sub-groups are possible and could
vary by state.

Although the scope of this study was the "All Other" industry group, this kind of analysis
could be extended to the ’Manufacturing" and "Contracting" industry groups to better
segregate common occupational activities.

2. Alternate National Partial Pure Premiums

We tested an alternative to the current pure premiums indicated by national relativities.
This alternative added a second component to the calculation of those partial pure
premiums, giving the state’s region more weight. We found, however, that this resulted in
little change in final rates compared with the current methodology. We do not recommend
changing the formula to reflect regional experience.

A more detailed discussion of our conclusions in this area is found on page 71.
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E. Other Areas

1. Consistency in Loss Limitations

NCCI uses limited losses to calculate two of the three components of partial pure premiums
determined by formula while the third is not limited. This results in lower partial pure
premiums for fully credible classes and higher partial pure premiums for non-fully credible
classes compared to the result if limited losses were used in all three components.

We recommend that NCCI adopt a methodology that does not suffer from this potential
bias. One alternative could be to replace the partial pure premiums used in the
calculations by their relativities to statewide average partial pure premiums calculated using
the experience period payrolls as weights. Another alternative that was suF~ested would be
to limit the current on-level partial pure premiums to reflect the limitation of losses.

A more detailed discussion of our conclusions in this area is found on pages 26 through 28.

2. ’F’ Classifications

The current NCCI approach does not include a provision for trend in loss costs for ’F’
classifications but such trend can influence costs for these classes. We recommend that
NCCI modify its procedure to reflect the effect of such trend.

We recommend that the F-Class financial calls either be enforced, validated and utilized in
ratemakin~, or be eliminated. This recommendation is similar to the corresponding
recommendation contained in the Overall Rate Level portion of Volume III to Section I
which addressed the evaluation of data collection and data quality. Page 2 of that
reference identifies as one key weakness that "NCCI collects F-Class financial call data
which is not used to determine rate level changes and is not currently validated". A key
recommendation on page 2 is that: ’NCCI should examine their current list of financial
calls. Calls which are not validated or required should be eliminated." Pages 6 and 7 of
that volume discuss the collection process for F-Class financial calls.

A more detailed discussion of our conclusions in this area is found in Appendix D.
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3. Losses in Excess of Limitations

Our tests indicate that different classes may have different expected losses above the loss
limitation. Insurance spreads risk among various insureds, and as such must always strike a
balance between pooling and equity for a specific insured or class. At one extreme, all
insureds could be charged the same price. At the other, all could be charged different
prices, each reflecting their own costs. The first extreme emphasizes pooling whereas the
other equity.

The NCCI method of providing for losses in excess of the loss limitation in classification
data spreads the provision for large losses almost uniformly among all classes in an industry
group. The results of our review of losses above the limitation indicates that different
classes may expect different losses in excess of the limitation. We recognize that these
indications could change if these tests are conducted on a larger database than that used in
this examination.

We thus recommend that NCCI take two steps:

a.    NCCI should further examine the extent that classes have different expected
losses in excess of the limitation contained in classification ratemaking data.

b.    With this additional information, NCCI should determine whether to continue
the present procedure of including uniform provision for excess losses by industry
group or to revise its procedures to recognize differences, if any, in excess loss
potential by class. These conclusions and recommendations may appear to be
contradictory to those presented in the Limitation of Losses section on page 5 above.
Those earlier recommendations are based on the premise that the current
methodology for excess losses continues. The conclusions and recommendations
here address whether or not actual losses seem to be consistent with that
assumption.

A more detailed discussion of our conclusions in this area is found on page 76.

4. Weighting Used in Test Correction Factors

We recommend that the test correction factor be calculated using the latest available single
year of on-level premium by class as weights. This will reduce the potential for failing to
accurately achieve the targeted rate change in states with changing class distributions. This
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change is more important if the number of years used in classification ratemaking is
increased.

A more detailed discussion of our conclusions in this area is found on page 30.

5.    Additional Information Prepared by NCCI

In the later stages of this examination, NCCI prepared additional tests of the relative
accuracy from the use of five years of data as compared with the current three years. We
addressed this additional information in pages 77 through 79 of this examination report.
The results of these additional tests seem generally to agree with the indications of our
original tests.
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III. DISCUSSION OF ALTERNATIVES TO NCCI METHODOLOGY

Our report in Section IIA of the ratemaking part of this examination contains a complete
and detailed description of the current NCCI classification methodology. We will not
repeat the contents of that report here; rather we will highlight certain aspects of the
methodology that pertain to this section of the examination.

The initial scope of our examination was limited to the following aspects of the current
NCCI classification ratemaking methodology:

B.
C.
D.
E.
F.

Credibility formula
Length of the experience period
Limitation of losses
Industry group relativities
Application of trend
Alternative to pure premiums indicated by national relativities

Our analysis of these components of workers compensation classification ratemaking
involved a comparison of the accuracy and consistency of the current approach with that of
specific alternatives to each. Our approach involved direct empirical testing of the current
methodology with specific alternatives. To best isolate the effects of each alternative, our
tests varied only one aspect of the current procedure at a time. As such, simultaneous
implementation of two or more alternatives may not produce results parallel to the
implementation of either of those alternatives separately.

In the course of this examination, the Examination Oversight Group asked us to address
additional specific questions in the following areas:

Go ’F’ classifications
Segregation of classes within the "All Other" industry group

In addition, we noticed other aspects of the current NCCI methodology that were worthy of
comment in the following areas:

I. Other aspects

An apparent inconsistency of loss limits used in the various components of
the partial pure premiums
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2. Losses in excess of limitations

3. Weighting used in calculating test correction factors

4. Development of losses incorporated in classification ratemaking

5. Volatility in classification rates arising from that in national experience

6. Swing limits

Our analysis of item F, above, also included empirical testing of specific alternatives similar
to items A-E while our analysis of items G, H, and I did not include these tests.

The following paragraphs contain discussions of key aspects of the current NCCI
methodology and alternatives to the NCCI methodology in the areas outlined above. Later
portions of this section of this examination report will address data, the methodology and
more complete conclusions of our analysis in each of these areas.

A. Credibility Formula

The purpose of credibility weighting in class, or other, ratemaking applications is recognition
of the believability of the data or indications under review. Generally, averages taken from
small volumes of data tend to be volaUle while those taken from large volumes tend to be
more stable. This is a reflection of the law of large numbers in statistics.

Credibility weights used by actuaries are a means to represent this concept in quantitative
terms. In most applications the choice of the particular credibility formula is largely
judgmental, reflecting a balance between stability and responsiveness in the ratemaking
process. The rates for fully credible classes are affected by the credibility procedure
because the weighted average of indicated changes for both fully credible and partly
credible classes is balanced to the targeted overall rate change. Thus, use of a proper
credibility procedure is important to all classifications.

In calculating the pure premiums derived by formula, NCCI uses a credibility weighting
procedure. The credibility applied to an individual class depends on the volume of
expected losses for that class. The credibility applied to pure premiums indicated by
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national relativity is based on the number of claims that were used in calculating that pure
premium.

The formula that is used in both cases is:

Credibility = (Volume/Full Credibility Standard)2/3

where Volume indicates either expected losses for indicated pure premiums or number of
claims for pure premiums indicated by national relativity and, in no case is the credibility
allowed to exceed one. The credibility assigned to pure premiums indicated by national
relativity is further limited to one-half of the complement of the credibility assigned to the
indicated pure premium.

This formula indicates four essential properties of the current NCCI credibility procedure:

I.    Credibility is based on the level of expected losses or, in the case of pure premiums
indicated by national relativity, number of claims,

2. There is a full credibility standard; classes with expected losses or claim counts
abovethat amount are given full, or 100%, credibility,

3.    Partial credibility is assigned to classes with less than the full credibility level
experience based on the ratio of the expected losses or number of claims to the full
credibility standard,

4.    The amount of credibility added by a dollar of added expected losses or a single
claim decreases as the total amount of expected losses or claims increases. For example, if
the full credibility standard were $100, $0 in expected losses would be given 0%
credibility, $I in expected losses would be given 4% credibility, but $2 in expected losses
would be given 7% credibility. Here the first $I of expected losses increases credibility by
4%, the next $I increases it by 3%.

There have been numerous papers addressing credibility formulas and their application.
The credibility formulas in use today seem to fall into two families. The first, to which the
current NCCI formula belongs, which we will label classical credibility, is in the form:

Credibility = (Volume/Full Credibility Standard)P
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with the credibility limited to be between 0 and 1. The power used, p here, is usually
taken to be between 0 and 1. This choice of power insures that the fourth property above
holds.

The chart below compares the credibilities assigned to various volumes of experience for
several values of p. In all cases we used the same arbitrary full credibility standard of $1
million. For any value of p between 0 and 1, a lower value of p produces a higher
credibility for any fixed volume of experience as long as the volume is below the full
credibility standard.

Comparison Pow@rs

o.~o              p--0.25

0,80

_L ~--o,50

0.80

0,40

o,~o p=l.00

o.~o

0.10

o.oo I I t I
o 2oo.ooo ,~oo.ooo ~oo.ooo eoo,ooo     1.ooo.ooo

Volume
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The well known statistical property known as the "law of large numbers" implies that the
larger the sample size the less the sample average can be expected to vary from the
underlying population average. Under rather broad assumptions the variance of the sample
average is inversely proportional to the square root of the sample size. This leads to the
common use of the square root in many credibility applications.

On the other hand, the power used by NCCI is 2/3. In our review, we were unable to find
discussion or documentation from the NCCI of the origin of the 2/3 power. It is possible
that it was selected for the balance between stability and responsiveness that it brings to
the ratemaking methodology.

The second parameter in this general credibility formula is the full credibility standard.
With suitable statistical assumptions, the full credibility standard can be set to result in
sample averages that are within a certain tolerance of the true mean a certain percentage of
the time. See, for example, An Introduction to Credibility Theory by L.H. Longley-Cook
(1962). In practice, however, this value often reflects the ratemaker’s judgment of the
volume of experience sufficient to provide reasonably accurate estimates.

The NCCI full credibility standard for serious pure premiums is twenty-five times the
average serious case, for non-serious pure premiums it is three hundred times the average
non-serious case and for medical pure premiums it is 80% of the non-serious credibility
standard. The full credibility standards for pure premiums indicated by national relativity
are twenty-five serious cases for serious pure premiums, three hundred non-serious cases
for non-serious pure premiums and three hundred total serious and non-serious cases for
medical pure premiums.

We understand that these full credibility standards were judgmentally derived and have
been consistently applied for a considerable amount of time. We have not, however, seen
discussions regarding the rationale behind these full credibility selections.

Another form used in calculating credibilities, that we will label the ratio formula, can be
expressed as:

Z=Credibility =~

where K is some constant and n is a measure of the volume of experience.
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Hans Bi~hlmann ("Experience Rating and Credibility", The Astin Bulletin, Volume IV, 1967)
has shown that with the appropriate choice of the constant K, which he provides in that
paper, Z provides the best linear approximation of the form:

a÷z2

to the expected value of the underlying distribution. Here x is the average of the
observed sample of size n.

As with the power form for credibility with the power between 0 and I, each additional
unit of volume results in successively less additional credibility. Unlike the power form
described above, there will be no class whose experience will be fully credible. That is,
the value of the credibility will be les...~s than 1 if K is chosen to be any positive number. If
K is selected to be 0 then all volumes of experience will be fully credible.

K, however, does affect the shape of the resulting credibility curve. If K is small, relatively
small volumes of experience are required to reach specified credibility levels (less than 1).
If K is large, relatively large volumes are required. The following chart compares the
credibilities corresponding to various choices of the constant K:
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These two families of credibility formulas generally will produce different credibilities
among the various sized classes, even if they give the same average credibility overall. This
is shown in the chart:
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Here we arbitrarily selected a full credibility standard of 1,000,000 for the power formula
and found the value of K of 150,353 that would result in the same average credibility over
a uniform distribution of volumes between 0 and 2,000,000. As can be seen here, in this
case, the power formula used by NCCI tends to give more credibility to larger volumes and
less to smaller volumes than the ratio formula.

There are other approaches that have been used to calculate credibility. One family of
approaches uses Bayesian statistical analysis with assumptions regarding underlying statistical
distributions to derive best credibility formulas under various conditions. Such an approach
was presented in a paper by G. Meyers "Empirical Bayesian Credibility for Workers’
Compensation Classification Ratemaking", Proceedings of the Casualty Actuarial Society,
Volume LXXI (1984), pages 96-121. The formula for the credibility Z presented in that
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paper follows the n/(n+K) formula shown above, but corrected for bias. The resulting
formula, however, will always result in credibility less than i. The section of this
examination dealing with trend contains additional discussion of various alternative
credibility formulas. Included there are discussions of the classical credibility, the
Bi.ihlmann, and Bayesian approaches.

Our tests of alternatives to the current NCCI formulas did not include a specific test for the
ratio formula. Reasons for this decision were primarily practical, though one reason does
address consistency in methodology. We note, however, that this decision should not be
interpreted as a judgement that the use of a ratio formula is inappropriate in classification
ratemaking methodology.

One set of reasons stem from practical considerations. In addition to the question of
selecting the constant K are practical considerations of the time and expense in involved in
calculating and testing additional alternatives. As can be seen from the above graphs, the
two families of credibilities tend to have similar characteristics, with the exception that the
ratio method does not allow for classes to be fully credible. As we will discuss more
below, we included tests of the power method using exponents both above and below the
current 213 power used by NCCI. Since shapes of the various credibility curves tend to be
similar we believe that this "bracketing" will provide similar indications to those of the ratio
method.

As for the consistency reason, the current methodology generally assumes that a state’s
experience, at a certain volume, is fully credible. This assumption is implicit in the
calculation of the industry group differentials. It appears then, that the use of the ratio
formula with the current NCCI methodology would give inconsistent treatment to the same
volume of experience at two different points. Specifically, through use of a ratio formula, a
volume of experience could be fully credible at the industry group level but only partially
credible at the individual class level.

The third characteristic of the classical formula for credibility is volume. NCCI uses the
level of expected losses in a class as the measure of volume from which to calculate the
credibility of the indicated pure premiums. In addition, NCCI uses claim counts to
calculate the credibility of the pure premiums indicated by national relativities.

These represent two of the volume measures that have been used in this credibility
formula. The approach in the Longley-Cook article looks at the variability in average cost
per claim. Since the standard deviation is inversely proportional to the square root of the
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sample size, that article uses the number of claims as the credibility base. This credibility
base is widely used in property and casualty ratemaking.

If we were to assume that all classes experience the same frequency of claims then the only
difference between classes would be in the average cost per claim. We would then be
concerned with how well the sample mean, represented by experience, approximates the
true underlying expected average cost for the class. This then would suggest using claim
counts as a credibility base.

However, if frequency varied from class to class then using claims as a credibility base
would give less credibility to the experience of a large, low frequency class and more
credibility to a possibly smaller, higher frequency class. The use of expected losses as a
credibility base, as is currently the NCCI’s practice for indicated pure premiums, overcomes
this specific problem.

On the other hand, using expected losses as a credibility base causes a similar difficulty to
arise at another place. Consider two classes of the same size, with one having higher
expected losses than the other simply because it is a higher loss class. Then the indicated
pure premium of the higher loss class would be assigned a greater credibility by this
method than would the lower loss class.

In recognition of the above discussion we considered several specific alternatives to the
credibility formulas used in classification ratemaking. As mentioned abqve, we did not
consider ratio formulas since they were inconsistent with assumptions in the overall
ratemaking approach. We thus concentrated on alternatives that followed the classical
credibility approach.

From this review of credibility concepts, we explored the following specific alternatives to
these credibility formulas:

a. We replaced the current credibility formula:

Z = (Volume/Full Credibility)2/3

with the formula:

Z = (Volume/Full Credibility)1/2
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for the both indicated partial pure premiums and the partial pure premiums indicated by
national relativities. In both cases we retained the full credibility standard used in the
current NCCI formula. This corresponds to the more usual square root credibility formula
discussed above. It increases the credibility of classes which are not fully credible relative
to the current formula.

b.    To test the sensitivity of the credibility formula to the full credibility standard we
retained the current basic credibility formula but we used a full credibility standard that was
double the current NCCI standard. This will reduce the number of fully credible classes
and assign lower credibility in most cases compared with the current formula.

c. We replaced the current credibility formula:

Z = (Volume/Full Credibility)2/3

with the formula:

Z = (Volume/Full Credibility)°’8

for both indicated partial pure premiums and partial pure premiums indicated by national
relativities. In both cases we retained the full credibility standard used in the current NCCI
formula. This is intended to provide a "bracket" test of the current 2/3 factor and decreases
the credibility assigned to any class which is not fully credible under the current standard
while maintaining the current full credibility standard.

d.    We replaced the expected loss credibility base by a payroll base for indicated pure
premiums using this formula:

Z = (Payroll/Full Credibility)1/2

and for partial pure premiums indicated by national relativities:

Z = (Number of Claims/Full Credibility)1/2

For pure premiums indicated by national relativities, we retained the current NCCI full
credibility standard. For state indicated pure premiums, we modified the full credibility
standard to approximate the average amount of payroll necessary to achieve the current full
credibility standard in terms of expected losses. The use of payroll as a volume measure
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increases the credibility for not fully credible classes with lower than average pure
premiums and tends to decrease the credibility for classes with higher than average pure
premiums.

e. For indicated partial pure premiums:

Z = (Number of Claims/Full Credibility)1/2

and for partial pure premiums indicated by national relativities:

Z = (Number of Claims/Full Credibility)~n

In both cases, we used the full credibility standard that the NCCI currently uses for pure
premiums indicated by national relativities. This was selected to test the current claim
count based credibility approach used for other lines of insurance and reduces the
credibility of low frequency, high severity classes.

A more complete discussion of these conclusions appears in part IV of this section of this
examination report.

B. Experience Period

NCCI uses three years of experience to determine both the indicated partial pure premiums
and the partial pure premiums indicated by national relativities. We explored the effect of
increasing the experience period used in calculating indicated pure premiums to four or
five years. In both cases we retained the partial pure premiums indicated by national
relativities used in the current NCCI methodology.

C. Loss Limitations

The current NCCI classification ratemaking methodology calculates the indicated pure
premiums for a class based on limited losses. The use of a loss limitation in property and
casualty ratemaking is not uncommon. The intent of such limitation is to avoid destabilizing
the rates for a small group of insureds due to the occurrence of a random large claim. The
current NCCI approach attempts to distribute losses in excess of the per claim and per
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occurrence limitations uniformly to all classes within each industry group, through the test
correction factor process.

The level of losses included in calculating the indicated pure premiums may affect the rates
given to individual classes. The lower the loss limitation, the more losses are pooled within
the industry group. Conversely, the higher the loss limitation, the greater the chance that a
few large claims could influence the rates for a class and add unnecessarily to the volatility
of class rates over time.

We considered specific alternatives to the loss limitations in the current NCCI procedure as
follows:

a. Losses limited to one-half of the current loss limitation,

b. Losses unlimited, and

c.    Loss limitations varying between a. and b. above based on class size. The
limitation in this case is described by the following formula:

Limitation = Current
2(1 -Credibility)

"Current" refers to the loss limitation the NCCI currently uses for the class and
credibility refers to the current smallest class partial pure premium credibility used
by NCCl. In the case of a class of sufficient size for the credibility to be one, we
use unlimited losses.

A more complete discussion of these conclusions appear in part IV of this section of this
examination report.

Comments on the treatment of excess losses are included in Sub-Section II1.1 below.
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D. Analysis of Industry Group Relativity Procedure

The current NCCI methodology uses three years of experience in calculating industry group
relativities. We explored the effect of changing this exposure base to either four or five
years.

E. Analysis of Trend Factor Application

The current NCCI methodology adjusts the indicated pure premiums to reflect the growth
in loss costs per unit of exposure between the experience period used in the ratemaking
methodology and the time for which the rates are applicable. In the current classification
ratemaking methodology a single factor is used to adjust all indemnity losses, independent
of the policy year. A separate factor is used to adjust medical losses.

If trend is positive, this procedure will overstate the estimated losses at future cost levels
from later policy years and understate those estimates from earlier policy years. This will
show significant systematic effect only on classes that experience significant change in
volume over the experience period. We have tested the significance of this potential
inconsistency as part of this examination.

F. Alternative to Pure Premiums Based on National Relativities

The pure premium indicated by national relativity is the third component of the pure
premium derived by formula. We recognize that there has been a recent change in the
calculation of these pure premiums. The original method was discovered to cause the pure
premium indicated by national relativity to be overstated in the case that a state had a class
or classes not present in one or more other states.

The current NCCI methodology corrects for this by calculating the adjustment factor applied
to losses in other states using only classes existing both in the state under consideration and
in the other states. In addition, we understand that the revised NCCI method now
balances pure premiums indicated by national relativities by industry group within a state.

Some discussions regarding the current classification ratemaking methodology raise concerns
with the applicability of pure premiums indicated by national relativity to class pure
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premiums for a particular state. We recognize these concerns and developed an alternative
that keeps the current methodology but introduces a regional component to the pure
premiums determined by national relativities.

This alternative calculates two separate sets of partial pure premiums and combines the two
to replace the current pure premiums indicated by national relativity. The first set is simply
the current pure premiums indicated by national relativity in the current ratemaking
methodology.

The second set is calculated in a similar manner but includes only the states in the same
NCCI region as the target state. The pure premiums indicated by national relativity are
then replaced in the credibility weighted average of these two indications. The weight
given to the regional partial pure premium is calculated using the same formula as used for
pure premiums indicated by national relativity.

G. ’F’ Classification

In the course of our examination several questions were raised by the Examination
Oversight Group regarding Federal or ’F’ classifications that are discussed in detail in
Appendix D. As noted there, the current NCCI ’F’ class methodology does not incorporate
trend.

H. Segregation of Class in "All Other’ Industry Group

Current ratemaking procedures stratify occupational classes into two specific industry groups
(i.e. nManufacturing’ and ’Contracting") and one miscellaneous category (i.e "All Other").
We understand the original motivation for creating the two specific groups was to combine
similar types of work activity for ratemaking purposes. Theoretically, the result of this
stratification is increased homogeneity of risks within the ratemaking categories.

Given the current size of the "All Othern group and the diversity of classes within that
group, the EOG requested that we analyze the feasibility and desirability of further
stratification at this time. This is a particularly significant issue in light of the apparent
transition to a service oriented economy in a number of jurisdictions. In this situation, the

NCCI Examination - Volume Vl - Section liB - Part 4 November 26, 1991 Page 25

MILLIMAN & ROBERTSON, INC.



CLASSIFICATION RATEMAKING

"All Other" group can include a wide variety of occupational activities ranging from heavy
industrial to purely clerical.

This issue is discussed in section VII.

I. Other Areas

In the course of our examination, we identified the following additional areas that warrant
additional comments:

An apparent inconsistency of loss limits used in the various components of
the partial pure premiums

Losses in excess of limitation

3. Weighting used in calculating test correction factors

4. Development of losses incorporated in classification ratemaking

5. Volatility in classification rates arising from that in national experience

6. Swing limits

These are discussed below.

I. An apparent inconsistency of loss limits used in the various components of the
partial pure premiums

The current NCCI methodology uses the weighted average of three pure premium
components in determining the relative cost differences among the classes. One
characteristic of this methodology is that if one of these three components is either
inherently higher or lower than the others then the relative loss costs among the classes
will be influenced. This could result in rates for larger, fully credible classes being affected
in one way and rates for smaller, non-fully credible classes being affected in another.

An example that we identified of such an inherent difference between components is in the
use of loss limitations in the current procedure. The losses used in calculating the indicated
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partial pure premiums and the partial pure premiums indicated by national relativities are
both limited. On the other hand, the current on-level partial pure premiums appear to be
calculated without loss limitation at the specific class level. The current NCCI procedure
does provide for the distribution of industry group losses in excess of the limit among the
classes comprising the group in each state.

Thus, in general, the partial pure premium derived by formula for fully credible classes is
based completely on limited data. On the other hand, the partial pure premium for
non-fully credible classes includes weight to the current on-level partial pure premiums
which include a loading for large claims. The result is higher pure premiums derived by
formula than would have resulted had the current on-level partial pure premiums been
limited. Thus, final rates for fully credible classes are lower and final rates for non-fully
credible classes are higher than would be the case if the current on-level partial pure
premiums were limited. We do note that in both cases, the same overall average industry
group and statewide rates are developed.

An example, though extreme, may help illustrate this concept. Suppose we have only two
classes, 1 and 2, with the following pure premium components and corresponding
credibilities. We limit ourselves to a single pure premium component to keep the
calculations simple.

Class

Current
Indicated On-Level
Pure Pure
Premium Premium

Pure Credibility
Premium Credibility for Pure Pure
Indicated for Premium Premium
by Indicated Indicated Derived
National Pure by National by
Relativities Premium Relativities Formula

1
2

1.00 2.00 1.00 100% 0% 1.00
1.00 2.00 1.00 50% 25% 1.25

Both classes have the same pure premium components. The only difference is the
credibility assigned to those components. Class 1 is a larger, fully credible, class while class
2 is smaller and not fully credible. The inherent difference between the example indicated
pure premiums and the example present on:level pure premiums causes the final pure
premium derived by formula for class 1 to be smaller than that for class 2, even though
none of the pure premium components show any difference.
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This highlights a general characteristic of the current NCCI methodology. If the indicated
pure premium is inherently lower than at least one of the other two components in the
pure premiums derived by formula, then rates for fully credible classes tend to be
understated while those for non-fully credible classes will tend to be overstated.
Conversely, if the indicated pure premium is inherently higher than at least one of the other
two components of the pure premium, then rates for fully credible classes will tend to be
overstated while those for non-fully credible classes will tend to be understated. Thus it is
important in the current procedure to assure that none of the three components is
inherently larger or smaller than the others.

In summary, even. if relative loss costs among classes within each of the three components
is the same, relative differences between the components could influence the final rates for
individual classes in the current NCCI classification methodology. We recommend that the
NCCI consider alternatives to the current method that are not as sensitive to inconsistencies
among the data elements.

One such alternative would be to use relativities to overall average partial pure premiums
instead of the actual pure premiums when determining the pure premium derived by
formula. For example, the medical indicated partial pure premium relativity for a class
would be the medical indicated partial pure premium divided by the weighted average of
all medical indicated partial pure premiums, using experience period payrolls as weights.
Similarly, the medical current on-level partial pure premium relativity for a class would be
the medical current on-level partial pure premium divided by the weighted average of all
medical indicated partial pure premiums, using the same experience period payrolls as
weights. This overcomes the inherent inconsistencies since the relativities, as opposed to
the partial pure premiums themselves, should balance to unity in each component
separately.

2. Losses in Excess of Limitations

The current NCCI methodology attempts to distribute losses in excess of the per claim and
per occurrence limitations uniformly to all classes within industry group as included in the
test correction factors. Methodologies often used in liability ratemaking correspond to the
current NCCI approach in that losses above a certain limit are usually accounted for
uniformly among classes. In fact, in many cases, the losses in excess of the limit are
estimated using nationwide data.
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In addition, the loss limit used in overall rate calculations for those coverages is sufficiently
low to result in a reasonably high probability that losses will exceed the limit. The practical
need to calculate rates for coverage in any class at any loss limitation also requires
separation of class ratemaking from increased limits ratemaking. Thus, the assumption is
that excess losses are fortuitous and not directly related to class, and in many cases,
geographical characteristics.

Any insurance classification and ratemaking methodology must strike a balance between the
pooling of loss central to insurance and the responsiveness of rates to class differences. The
liability approach to increased limits ratemaking inherently opts for pooling of losses above
the loss limitation among the classes.

One alternative that has been suF~gested involves including a provision for claims in excess
of the loss limitation in a class using a much larger number of years of experience in that
class. This is similar to the procedure used in calculating catastrophe loads in property
insurance, though the catastrophe loads are usually not calculated or applied at the class
level.

There are several practical problems with this approach. Probably the most significant is
that it assumes that the loss limitation will be consistent over a number of years. As with

.credibility concerns, the number of years required to obtain a reasonable estimate of the
excess loss potential of a class will vary from class to class, with a significant number of
years needed for the smaller classes.

Over such a time period, characteristics of the individual classes can change significantly.
For example, without adjustment, a class could be penalized for many years for safety
problems that have long since been remedied. Adjustments for such changes may be
difficult but may be possible. More difficult, however, would be recognition of more subtle
changes. As a result of these theoretical concerns and practical limitations, we did not
specifically test this alternative.

This aspect of the current procedure was not anticipated in our original proposal for this
examination or in our original data requests. We have, however, performed a limited test
of the significance of differences in excess losses that may exist among classes. These are
discussed in Section IX.
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3. Weighting Used in Calculating Test Correction Factors

One of the purposes of the test correction factor used in the current NCCI methodology is
to ensure that the combined effect of rate changes by class equals the indicated overall rate
change. Under current procedures, this balance is achieved using the distribution of
exposures by class in the WCSP data used for classification ratemaking (i.e., the latest
available three years). Ideally, the balance should be achieved using the distribution of
exposures by class inherent in the Financial Call data used to develop the overall
indication; however, exposures by class are not available in the Financial Call data.

The class distribution inherent in the Financial Call data would be better approximated by
the latest available single year of WCSP exposure data. Using the latest year would be one
year more current than the midpoint of the three year period currently used, and two years
more current if the experience period were expanded to five years.

The impact of such a change on final rates is a function of the extent to which the
exposure distribution is changing and the variation of rate changes by class. It is thus
difficult to quantify at this time. It is likely that the difference would frequently be
insignificant. However, we identified a number of states with rapidly changing class
distributions, as described in this examination report in Volume V, Section lib - Part 3; the
section dealing with the analysis of trend. Thus, this change may have a significant impact
in some cases. In any case, a change to using a single year of exposure data would
probably be relatively easy to implement in the calculation of the test correction factor. In
addition, it would generally provide a better match between the distribution of classes
inherent in the overall rate level change indication and the distribution used in balancing
the change for the individual classes.

4. Development of Losses

The Examination Oversight Group expressed concerns regarding the development of losses
used in classification ratemaking. Though this area of exploration was not contemplated
within the original scope of this project, we recognize the potential significance of this
aspect of the methodology. We believe that the analytic tools we developed for this
analysis can be used by NCCI to analyze the relative accuracy and consistency of specific
alternatives to the current development methodology.

Two alternatives to the current approach have been mentioned in this regard. The first
would use an additive component of expected future losses in place of the multiplicative
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development currently used. This is similar to the Bornhuetter-Furguson approach. The
second alternative would base the classification indication on a comparison of losses
reported to date with the expected losses emerged to date. The expected emerged losses
in turn would be determined using historical development and the expected losses
underlying current rates. We caution that the consistency concepts discussed on pages 26
through 28 be recognized in the construction of any specific alternative in this area.

.5. National Experience

In the course of our examination, the Examination Oversight Group expressed concerns
regarding the impact of nationwide data in the current methodology. We also recognized
this in our test of a regional alternative as discussed on pages 71 and 72. Limitations in
available data limited our consideration to the use of only three years of data in calculating
partial pure premiums indicated by national relativities used in this analysis. Other than the
comments here, and our analysis of a single regional alternative, we have not explored this
issue further in this examination.

It is possible that other approaches to incorporating national experience may be beneficial.
One such alternative that was suggested is a stepped approach. This approach is similar to
that used for statewide data in classification ratemaking for California workers
compensation. This would use fewer years of national experience for large classes with
increasing years used for smaller classes. Once again, NCCI could use the analytic methods
we developed for this examination to evaluate alternatives in this area. Again, we caution
that specific alternatives be reviewed in light of the consistency discussion in pages 26
through 28 of this part of this examination report.

6. Swing Limits

The request for proposal did not request any study of the use of swing limits by NCCI, and
none was performed in this examination. Swing limits are limitations of the amount of
change for specific classes. We understand that the reason for this omission in the request
for proposal was that the participating states felt that swing limits are often used to
overcome limitations in classification ratemaking methodology. Although, another view is
that they are used to maintain price stability in the process. Instead of addressing swing
limits as such, the request for proposal directed that significant resources be applied in
researching credibilities, loss limitations and whether accuracy would be improved by using
more years of data. It is likely that improvements in these areas could have the potential of
significantly reducing the impact of swing limits.
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IV. EVALUATION OF CREDIBILITY FORMULA, EXPERIENCE PERIOD
AND LOSS LIMITATION (Objective 4a)

In our review of specific alternatives, our first step was a review of the current approach
used by the NCCI in determining class rates. This review was for the purpose of
understanding the overall framework used by the NCCI, rather than exhaustive research
regarding its application in each of the states in which the NCCI prepares filings.

We focused our analysis on the methodology for the classes considered by NCCI as having
sufficient credible experience, i.e., the Ureviewed classes." The methodology used for the
other smaller, or Unon-reviewed," classes and unique methodology used for special
classifications were not analyzed by procedures described in this section.

The discussion in part III above identifies specific alternatives to NCCI procedures. As can
be recognized from the description of current classification ratemaking methodology in
Section IIA of our ratemaking report, that methodology is complex with many adjustments
made to the data in the process. The interactions of various aspects of that methodology
make a general theoretical review of particular aspects subject to the real possibility of
missing significant interactions.

For this reason we selected an empirical approach to testing the impact of the various
alternatives. For each alternative identified, we compared rates under both the current
methodology and under the alternative methodology for selected states and, in most cases,
for multiple rate filings.

In this review we intentionally selected alternative approaches that changed on.__.~e aspect of
the current ratemaking methodology at a time. For example, when considering the effects
of changing the number of years used in the current methodology from three to, say, five,
we left all other aspects of that methodology unchanged. Similarly, when we tested
alternatives to the current credibility formula we used only three years of data, and so forth.
In this way we could isolate the specific impact of each alternative considered.

We note that the various characteristics tested are not independent. As indicated earlier in
this section of this examination report, we recommend that NCCI increase the experience
period from three to at least five years unless subsequent tests noticeably differ from those
presented in this report. It is thus likely that the effect of an alternative credibility formula
or loss limitation applied to five years of data will differ from that of the same alternative
used with three years of data.
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A. Data

The data for this portion of our analysis was several final rate calculations produced by
NCCI. We requested that NCCI prepare rate estimates using its current methodology and
the various specific alternatives, for various states and policy years. We did not
independently audit the calculations of the NCCI in these tabulations.

Our requests to NCCI in this regard contained quite detailed and explicit instructions for
NCCI to modify their current methodology to reflect the changes we wanted incorporated.
Appendix A to this section of this examination report contains the correspondence. In
addition to these letters, we discussed our requests with NCCI personnel to assure ourselves
that they understood our requirements.

Though we did not perform a separate audit of those data, we did review the results for
consistency and reasonableness. This review led to questions to NCCI and, in at least one
instance, the re-calculation of rates for an alternative.

B. General Methodology

We believe the most important tests we were able to perform were comparisons of actual
limited loss experience with that expected from each alternative. These tests were applied
to all classes combined and to classes of various sizes. In addition, we developed tests to
compare the consistency of various alternatives in identifying relative cost differences over
time.

We selected tests against limited rather than unlimited losses because of the assumptions
underlying the overall classification ratemaking approach. Losses are limited in the
calculation of class rates to dampen the effect of a few large claims on the rates for
individual classes. It is the intent of the current approach to spread the losses above these
limits in each industry group among all classes in that group. We thus believe that it is
more appropriate to test how well the classification ratemaking methodology or an
alternative predicts the limited losses.

Since our analysis was concerned with how well the various methodologies performed in
identifying relative loss differences among the classes, we compared the actual 1987 losses
at first report with expected losses by class predicted according to each methodology,
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normalized to add to the total actual losses. We recognize potential limitations in relying
solely on first report data. More mature data was not available to compare with all
alternatives we considered.

The expected losses by class were calculated as the product of the payroll, manual rate
calculated using a given methodology, and actual ratio of earned to manual premiums for
the class, and then uniformly adjusted to total the same as the total reported losses for the

year. That is, the expected loss for class i, state j and alternative rate calculation k, E~

was calculated as:

PqxP~x EPq

., Mp0

Where Pq denotes the payroll for class i, ~ the rate for class i in state j calculated

using the method k, MP0 denotes the 1987 manual premiums for class i in state j,

£’PO denotes the actual 1987 earned premiums for class i in state j, and /..~ denotes

the 1987 losses for class i in state j at first report, limited in the same manner that the losses
are limited in the calculation of the indicated pure premiums and t runs over all classes.

We applied two statistical tests to identi~ which of two alternatives gave a more accurate
estimate of the relative loss costs. One test uses the Wilcoxon signed rank test to measure
the significance of differences in accuracy in forecasts for the various classes. The other
test, termed the underwriting test, considers the combined relative accuracy for certain
groups of classes.
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I. Wilcoxon Test on Accuracy

The Wilcoxon signed rank test is a fairly well known non-parametric statistical test to
compare the equality of two distributions given samples from each. Its choice in this
situation is primarily motivated by the lack of any clear choice of the statistical model for
the distributions of the squared errors and by the lack of independence between the
alternatives tested.

This statistic considers the square of the error resulting from the forecast.

and state j, we define the square error for method k, SE; , as

For each class i

The first part of this equation shows that the SEi~ is the square of the relative error

between the actual losses LV and the expected losses ~ , weighted by the volume of

expected losses. The second part simply rearranges and cancels terms. This latter term
may be familiar to the reader as similar to terms in the chi-squared statistic sometimes used
to test the goodness of fit for probability distributions.

Since the various alternate ratemaking methods are not independent and are based on the
same data, and since the square errors do not necessarily follow a normal distribution, we
selected the Wilcoxon signed rank statistical test to test whether the two methods are
significantly different in forecasting the ultimate losses. For this, we define the intermediate

statistic for each class i in state j, Du

Page 36 November 26, 1991 NCCI Examination - Volume Vl - Section lib - Part 4

MILLIMAN & ROBERTSON, INC.



CLASSIFICATION RATEMAKING

Here, Rank denotes the rank of the quantity in parenthesis when the quantities are listed in
order, smallest to largest, and Sign denotes the sign of the quantity in parenthesis. The
Wilcoxon Statistic related to these quantities is

~’.(.+1)(2~+1)16

where n is the number of classes. If ~$~Fi~l = =--1~$E~] , then for large values of n, I¥~.

has an approximate standard normal distribution. The hypothesis that alternative 2 is more
accurate than alternative 1 (i.e. significantly lower differences between predicted and

actual) can be accepted with confidence "p" if W~ is greater than the value shown in the

table below:

Critical Values

12 Wj Greater than

90% 1.282
95% 1.645
99% 2.326

Source: Standard Normal Table

Since classification alternatives may affect different sized classes differently, we separately
applied the Wilcoxon test to three groups of classes in each state; large, intermediate and
small. To determine the size category for each class, we listed all classes in all states
analyzed, ordered by premium volume. The label "large" was given to those classes, sorted
in this manner, that comprised the first one-third of total premiums. The next one-third of
total premium arises from the "intermediate" classes while we used "small" to denote the
remaining classes. A class could be considered large in one state and small in another if
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the premium volume for that class in the two states is different. One state could have
many large classes while another has few, or even none.

While other groupings are possible, the procedure is objective and consistent. The specific
results obtained, of course, are influenced by these definitions but we recognized this in
formulating the conclusions and recommendations for this section.

2. Underwriting Test

Another test that has been applied to identify differences in forecasts between classification
rate methodologies has been termed an underwriting test (see the paper by G. Meyers
referenced in Section III above).

For this test, the classes are divided into two groups: group 1 having classes with expected
losses for the current method less than those for the alternate method being tested, and;
group 2 all others. By construction, the ratios of actual to expected losses will be lower for
the alternative method than for the current method in the first group and higher in the
second.

If, however, one method produces ratios of actual to expected losses that are closer to 1.00
in both groups than the other, then that method can be considered to provide a better
indication of the relative loss cost differences among classes. In such a case, the method
with ratios closer to 1.00 would provide coverage to better classes for lower rates and
worse classes for higher rates than the alternative, thus giving it a competitive advantage in
the marketplace. This is the origin of the name for this test, the underwriting test.

The significance of the differences in underwriting ratios is tested by comparing ratios of
actual to expected losses from similarly sized groups randomly selected from all groups
using the "bootstrappingN technique. The bootstrapping approach is sometimes used in
statistical analysis when the actual underlying distributions are either unknown or are too
complex to analyze directly. The above-cited paper by G. Meyers contains a more
complete description of this approach.

3. Consistency Test

Accuracy in forecasting relative cost differences is only one aspect of a good classification
ratemaking methodology. Rate relativities should be consistent over time. We would have
preferred to compare methods over many years. However, due to limitations in the
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number of years of data available, a more extensive test of this criterion was not possible
for this report.

Any ratemaking methodology must balance stability and responsiveness. In order for
insurance to be valuable to the consumer there should be some predictability in prices
from one year to the next; prices should not increase substantially one year only to drop
substantially the next. On the other hand, the price of insurance should respond to
changes in the cost to provide that insurance. If the price is too slow to respond to
changes the consumer could also lose, either by paying too high a price for the coverage or
in buying coverage at too low a price from an insurer that subsequently cannot meet its
obligations.

We thus devised another comparison of the current approach with alternatives that we
term the consistency test. The goal of this test is to see how consistently a particular
methodology identifies "good" or "bad" classes. Broadly, the concept compares the rate for
a class in a state with the rate for that same class based on a broader cross-section of states,
after adjustment to the target state’s cost levels.

A desirable characteristic of a classification methodology is to consistently identify classes in
individual states as better or worse than the broader average. Conversely, it is undesirable
for a method to identify a class as much better than average one year and much worse the
next. Such a methodology would result in an unnecessarily unstable rate for that individual
class.

For this analysis, we define consistency as the ability of a classification methodology to
consistently identify classes in individual states as better or worse than an average rate. We
tested whether a method would identify a class as much better than average one year and
much worse the next. Such a methodology would result in an unstable rate for that
individual class.

We borrowed some of the concepts behind the pure premiums indicated by national
relativities in constructing our average rate. Our consistency test for classes in a state begins
with the average rates for those classes based on the experience of other states, adjusted to
the target state’s loss levels. We then compare the rates for the classes in the target state
with the averages. If, over several policy years, this comparison shows wide fluctuations,
that is, if a particular methodology identifies a class in a state as much better than average
one year and much worse the next, we would conclude that methodology tended to result
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in inconsistent indications. If there were little fluctuations in the comparison, we would
conclude that the method produced consistent indications.

We thus define the "consistency ratio" for class i in state j for classification ratemaking
methodology k as:

where ~ represents the rate calculated by method k for class i in state j and Ni)

represents the average for other states, adiusted to the same overall average as state j.

We calculate the /¢i~ values in three steps. To calculate /Vi) for state I, that is for j=l

we calculate the average rate over all classes, using the payroll in state I as weights:

A;- P’rv
~ Pu

for each state j=2, 3, 4..., where Ilj denotes the set of classes with payroll in both

states 1 and j. We next calculate a similar average for the target state,
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The value of JV~ is then calculated as the weighted average of the rates for class i in state

j (j = 2, 3, ...) and method k using the premiums in the various states as weights:

]-2

Similar calculations would follow for the remaining states. In those situations, however, the
summations over j would run from 1 through m (the number of states) and exclude the
target state. In these calculations ’other" states represent all other states for which the
alternate calculations were performed. This is no~t the same as what the NCCI would refer
to as nationwide.

We then analyzed the variance of the "consistency ratios" for each class over time and used
the Wilcoxon Statistic to test the significance of the difference between the consistency of
the current and alternate methods.

Although the Wilcoxon Statistic is calculated using the same information as the average
variance in the consistency test, it gives different weights to the various observations. In
particular, large ’outliers" have a more significant affect on the average variance than on the
Wilcoxon Statistic. Thus, it is possible for a raw comparison of the average variance to
provide one indication and the Wilcoxon Statistic to provide another, as happened when
comparing the current credibility formula with the use of 0.5 power. The Wilcoxon test
permits us to identify statistically significant differences whereas the raw comparison does
not.
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4. Degree of Impact

Up to this point, the tests we described were focused on one of two basic areas, accuracy
and consistency. In each case the focus was a comparison of the current approach with a
single alternative. There was no comparison of the degree of impact that one alternative
may have relative to another.

We therefore formulated an index to quantify the impact of a particular change and to
compare with the impact of other changes. Rather than testing whether an alternative is
"better" or "worse" as compared with the current procedure, this index is designed to tell
whether one alternative produces "more" change from the current approach than another.

The index (2j , referred to later as the "square difference index," for state j is calculated

as:
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Qj=lOOx

E 1 22

=100x ~’~

=lOOx

1--1

The first of the three equations shows the origin of (2,~ The numerator of the large

fraction is the weighted average of the square of the differences between the rates of the
two methods using the payrolls in state j as the weights. The difficulty of this measure in
comparing states is that states with different average rates would be expected to have
different average square differences due only to the differences in the overall average rates.

We thus normalize (2! by dividing it by the state j average rate under the current

methodology. The multiplication by 100 expresses the resulting ratio as a percent.

The second of the two equations is an easier way of calculating the index and follows from
the first since the denominators of the two fractions cancel. The third equation is shown to
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link (~j with the Sg’; terms discussed above in relation to the Wilcoxon test. The ratio

in the sum of the numerator is in the same form as SE~ (page 36) if we replace the

actual losses /.,~ by the rate ~ and the expected losses g’i~ by the rate ~ As

noted above, this is a term in the chi-squared statistic often used for statistical tests. The

last equation shows that (2j is a weighted average of these relative square differences,

using the total premium by class as weights.

Comparison of these ratios for two alternatives in the same, or even different, states
indicates which of the alternatives results in more change from the current procedure. The

larger the value of (2~ , the more classes and premium volume would change due to the

alternative.

5.    Charts

The (2~, statistic does not provide any information as to which alternative is more accurate

or more consistent. This statistic also does not indicate how many classes are affected by
an alternative or which are affected more. In order to provide more insight to the answers
of these questions we have prepared a series of graphs, one for each pair of alternatives for
which calculations were provided by NCCI. These are contained in Appendix F to this
section.

The charts show the number of classes plotted by percentage impact and summarize the
information developed from the tests described above for each alternative compared to the
current NCCl procedure.

Each chart is composed of a bar graph and a line graph. In all cases the horizontal or x-
axis indicates the size of the difference calculated as:
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The bars and the left axis of the charts represent the number of classes whose differences
are in the indicated range. For example, for Colorado, comparing the change between the
current classification methodology and one which uses five years of experience in
calculating 1987 rates, we see there are 135 classes for which the change is less than 1%,
there are 73 classes whose rates would decrease between 1% and 3%, 56 classes whose
rates will increase between 1% and 3%, and so forth.

The line graph on the same chart represents the total premium, calculated as 1987 rate
times the payrolls for policies written from March, 1984 through February, 1985. This was
the most recent WCSP data available for the analysis of the 1987 rates. The amounts are
shown in millions on the scale at the right of the chart. Thus, the classes that experienced
less than 1% change between the two methods had a total of $45 million in premiums.
This is compared with $63 million for classes experiencing a decrease of between 1% and
3% and $46 million for classes having increases of between 1% and 3%, and so forth.

This particular chart shows that the largest volume of premium arises from classes for whom
the alternate methodology provides lower rates, with some high volume classes
experiencing decreases of between 5% and 9%. This latter observation follows from the
high values of the line graphs over this range and the relatively low count of classes
affected. On the other hand, even though many classes experience changes of less than
1%, the premium volume for these classes tends, on the average, to be smaller.

Also shown on the chart is the value of (2j , labelled as the "square difference index." In

this case the index is almost 13, that is, the weighted average square difference between
methods is almost 13% of the overall average state pure premium.

Each graph includes the Wilcoxon Statistic used to test the significance of the difference
between methodologies on a class-by-class basis. We also included approximate normal
values corresponding to the calculated Wilcoxon Statistic. These probabilities represent the
approximate probability, under the assumption that the two alternatives are not different,
that the Wilcoxon Statistic will not exceed the indicated value. Thus probability values
near either 0 or 1 indicate significant differences between the two alternatives.
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C. Credibility Methodology

We requested that NCCI calculate alternate rate revisions, all using three years of data for
classification ratemaking, with alternate credibility formulas described in Part III.A.

Alternate a - The first test maintained the current expected pure premium, and the current
full credibility standard, but replaced the current 2/3 power used by NCCI with the square
root or 1/2 power. We requested this test for Florida, Maine and Nebraska for 1987
through 1990 rates.

Alternate b - Partial credibility in the classical credibility pure premiums is also sensitive to
the full credibility standard. We tested this sensitivity by requesting that NCCI calculate
alternate rates using double the current full credibility standard, but leaving the power
unchanged for 1987 through 1990 rates in Colorado, Connecticut, Florida, Illinois, Maine,
Nebraska and Oregon.

Alternate c - As shown in the first chart above, the use of the 1/2 power gives more partial
credibility than the current NCCI method at any level of expected losses. To bracket the
results we also requested that NCCI calculate rates using the 4/5 or 0.80 power. This
request was for Florida and Maine for policy years 1987 through 1990.

Alternate d - As mentioned above, under suitable, rather general, assumptions, the
standard deviation of the mean of a sample is inversely proportional to the square root of
the sample size. If we consider the observed experience for a class as a sample, then a
natural credibility base would be the number of exposures making up that sample. This
credibility base overcomes the difficulties mentioned with both claims and expected losses
as credibility bases.

To test the impact of this alternative, we asked that NCCI calculate 1987 through 1990
rates in Colorado, Connecticut, Florida, Illinois, Maine, Nebraska and Oregon using the
power formula with the square root of payroll as a credibility base for indicated pure
premiums.

In this case, the state full credibility standard was calculated as twenty-five times the
average statewide serious loss per dollar of statewide payroll for use with serious cases, and
three hundred times the average non-serious or medical loss per dollar of statewide payroll
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for non-serious and medical pure premiums, respectively. For national relativities, the
credibility was based on number of claims and used p=1/2.

Alternate e - To consider the number of claims as a credibility base, we asked NCCI to test
the power formula using the square root of the number of claims reported. This request
was for Florida and Maine for 1987 through 1990 rates. In this case we used the same full
credibility standard as is currently used by the NCCI for credibility for pure premium
indicated by national relativity. In particular we used a full credibility standard of
twenty-five serious cases, three hundred non-serious cases and three hundred combined
serious and non-serious cases for serious, non-serious and medical partial pure premiums,
respectively.

D. Experience Period Methodology

By far the largest portion of the analysis for this section involved the effects of adding to the
number of years used in classification ratemaking. The current methodology uses the three
most recent available policy years of WCSP data for calculation of industry group
differentials, indicated pure premiums and pure premiums indicated by national relativity.

Data availability limited the alternatives that we could explore. The most recent WCSP
data available is generally for the 1987 policy year at first report. NCCI retains data for the
most recent five filings, generally 1986 through 1990 at the time of this study.

The 1990 rates are based on policy years 1985 through 1987, the 1986 rates were based
on 1981 through 1983 WCSP data, etc. Thus the earliest data we could be assured of was
for 1981 policies. If we were to use four years of data, 1987 would be the earliest year for
which we could be assured rates could be calculated. If we were to use five years of data,
1988 would be the earliest year. For some states, however, earlier data were available and
NCCI was able to calculate alternate 1987 rates using five years of data. Thus, we
restricted our accuracy tests to comparing with policy year 1987 experience.

Given these limitations, we did not believe we could effectively explore the effect of
including more than five years of WCSP data in the classification ratemaking methodology.
This is a practical limitation and should not be taken as a statement of the maximum
number of years that we believe should be included in the methodology. However, we
recognize that there may be a point where the age of data reduces its relevancy for
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estimating relative loss cost differences among classes. This latter consideration could be
addressed by assigning declining weights by age of data.

We requested that NCCI calculate final rates using five years of WCSP data for the
following twelve states: Colorado, Connecticut, Florida, lllinois, Louisiana, Maine,
Michigan, Nebraska, North Carolina, Oregon, Wisconsin, and Utah. Although we obtained
calculations for these twelve states, actual loss data corresponding to rates calculated using
five years of data were only available for five; Colorado, Connecticut, lllinois, Maine, and
Nebraska.

To test the sensitivity of incorporating four years, we also asked NCCI to perform the
calculations using four years of WCSP data for Florida and Maine.

The number of years used affects many of the steps in the classification methodology.
is in contrast to other aspects reviewed here, for example the application of trend or
credibility formula, that enter at limited points in the calculations.

This

We provided detailed instructions to NCCI staff for incorporation of additional years in the
methodology. Appendix A to this section contains our letters to NCCI that detail the
changes that we believed would need to be made to modify the current methodology.

We understand that NCCI followed their current methodology, with the changes detailed in
Appendix A, to calculate alternative rates using four or five years of WCSP data. In the
course of the analysis, however, practical considerations led to some changes in the
methodology from that indicated in Appendix A.

Notably, WCSP data being available through fifth report, allowed the development to be
calculated from the most recent report available to ultimate. This compares with the
approximation in Appendix A assuming that only third report data were captured.

Another notable difference is in the calculation of the pure premiums indicated by national
relativity. In discussions among project team members subsequent to our letter to NCCI,
we believed a more balanced approach would be to have the pure premiums indicated by
national relativities calculated using three years of data. This corresponds to a common
practice in property and casualty ratemaking in using more experience at a finer level of
detail and less experience at courser levels. This is also the case in the overall NCCI
methodology where the indication from one policy year and one accident year are used to
estimate the overall rate level change, but several years are used for estimating class rates.
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This modification also fits well with data availability from NCCI. The database that NCCI
uses for the calculation of pure premiums indicated by national relativity maintains total
summaries for three policy years and not individual policy year detail.

E. Loss Limitation Methodology

We asked NCCI to calculate 1987 through 1990 rates for Florida and Maine using
unlimited losses. We asked NCCI to calculate 1987 through 1990 rates in Colorado,
Connecticut, Florida, Illinois, Maine, Nebraska and Oregon using half the current loss
limitation and also the sliding scale loss limitation.

F. Conclusions

The exhibits in Appendix B to this section provide a complete summary of the results of
these tests. There are four sets of exhibits contained in that appendix.

The first, Exhibit B-l, provides a summary of the square difference indices for all
alternatives tested, sorted by state and policy year. These indices are measures of the
overall difference between the current method and each specified alternative. As can be
seen from the graphs in Appendix F to this section, the Wilcoxon Statistic in this case
indicates that almost all of these differences are significant.

Exhibits B-2 and B-3 summarize the results of the accuracy and consistency tests,
respectively. We have separate sorts, one showing all the alternatives tested within a single
state and the other showing all states tested for each alternative.

Exhibit B-2 shows the indications of the underwriting test and the corresponding mean
square errors for large, medium and small classes and for the entire state combined. The
information provided for the underwriting test summarizes the number of classes that fall
into each group, the actual and expected losses for each group and the resulting ratios of
actual to expected losses by group.

The approximate significance (based on the boot-strapping approach) of difference in the
loss ratios are also shown in that exhibit.
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The mean square error sections of these exhibits show the mean square error for the
corresponding groups of classes for both the current and the alternative method. Also
shown is the value of the Wilcoxon Statistic. We then used a normal approximation to
estimate the significance level for that statistic where there were at least I0 classes. In
cases where there were less than ten classes, we showed the exact probability calculation.

Exhibit B-3 summarizes the results of the consistency tests for the various alternatives. The
first two pages of that exhibit show the results for all classes combined while the remaining
pages show separate results for various sizes of classes within each state.

In all cases we show the weighted average variance of the ratios of the individual state’s
relative loss cost differentials by class to the relative loss cost differentials for all other states
combined. A small variance would indicate that the corresponding method was consistent
at identifying classes that are better or worse than the overall average.

Also shown are the Wilcoxon Statistics corresponding to the various alternatives. The
statistics are calculated in such a way that a positive value indicates that the alternative
method produced more consistent results than the current method and a negative value
indicates the converse.

Also included in that exhibit are approximate probabilities that, under the hypothesis of no
difference between the variances, a randomly selected random variable will exceed the
given Wilcoxon Statistic. Values close to 0% indicate a high confidence that the alternative
method is more consistent at identifying relative loss cost differences among classes than the
current method. However, a value close to 100% indicates that the current method is
more consistent.

In the remainder of this section, we discuss the results for the alternative tested, ranked
generally in order of the significance of the results.

1. Experience Period -- Five Years of Data

Of the alternatives discussed in part III above, the use of five years of data in classification
ratemaking appears to produce the largest differences from the current methodology. With
the data available, five years appears to provide more accurate indications of actual
differences in relative class loss costs. In every case tested, the mean square error of the
relative loss costs using five years of experience was less than that using the current
methodology. In every case the corresponding Wilcoxon Statistic was positive, again
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denoting a closer approximation using five years of data. The difference was significant at
the 95% confidence level in one of the cases and significant at more than 80% confidence
in the remaining four cases tested. In addition, the underwriting test indicated that this
alternative was more accurate than the current method at 95% confidence in four of the
five cases tested and at 90% confidence in the fifth.

Except for the significance of the Wilcoxon test, these results are mirrored in every state but
Connecticut for small classes. There are also general improvements relative to the current
methodology in most of the comparisons for medium and large classes, though some
situations also exist where the current methodology may provide slightly closer estimates in
those classes.

The consistency tests reflect similar indications. This should not be surprising since the use
of more years of experience automatically adds to the number of years necessary to
completely replace the data used in the methodology. In fact, in every comparison but
two, the weighted average variance resulting from using five years of data was less than that
under the current methodology.

In all cases the Wilcoxon Statistic indicated that using five years of experience resulted in
smaller variances from class to class in the consistency test than the current method. In all
states but Maine these differences were significant at the 90% confidence level.

2. Experience Period -- Fours Years of Data

The use of four years also seems to improve the mean square error of the forecast class
relativities. The apparent improvement in accuracy over the current methodology does not
appear to be as substantial as the gain from using five years of data.

The results of the consistency test were mixed in using four years of experience. In the two
states tested the current method gave a lower average variance in one (Maine) and higher
in the other (Florida). In both cases the Wilcoxon Statistic indicated that the alternative
methodology produced lower variances but was significant only in Maine. The results for
various sized classes generally follow the same pattern.

3. Loss Limitation -- One-Half Current Limit

The differences noted with the five credibility alternatives and three loss limitation
alternatives are not as marked as those in using five years of data. Of the credibility and
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loss limitation alternatives, using losses limited at one-half the current limitation seems to
provide the most significant improvement in indications of relative differences in costs
among the classes.

The tests for this loss limitation alternative are not as unanimous as were the indications for
the use of five years of data. In comparing the square difference index over time, this
alternative seemed to produce a greater impact than all alternatives other than adding to
the experience period and one of the credibility alternatives.

Five of the six states tested had lower mean square errors using half the current loss
limitation compared to the current methodology with the corresponding Wilcoxon S~tistic
significant only in one. In four of those five states, however, the Wilcoxon Statistic
indicated that the current method tended to provide closer estimates, with none of the
results significant with 90% or more confidence.

The underwriting test indicates that this alternative provides more accurate estimates than
the current method in five of the six states tested. In four of these the difference is
significant at the 95% confidence level. The differences in the other two states are not
statistically significant.

These results carry over to small classes. In fact, in every state tested, there is an
improvement in the mean square error for small classes using this loss limitation as
compared to the current method. On the other hand, the corresponding Wilcoxon
Statistics gave conflicting indications with the current method indicated as more accurate in
five states and the alternative in the other state. In only two of the cases are the
differences significant at more than 90% confidence, one in favor of each method.

Differences for medium sized classes are similar. Again, using half the current loss limit
produced lower mean square errors in four of the six cases with equally split indications
from the Wilcoxon StaUsUc. In this case none of the Wilcoxon Statistics are significant at
the 90% confidence level.

This alternative tended to reduce the variances in our consistency test for six of the seven
states tested and was unchanged in the seventh. The resulting Wilcoxon Statistics also
indicated that this alternative produced lower variances than the current methodology. In
four of the seven states tested this difference was significant at the 90% confidence level.
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With only two exceptions, the use of half the current loss limit resulted in smaller average
variances for all state and class sizes. Those exceptions were for large classes in
Connecticut and lllinois. The Wilcoxon Statistics were positive in all cases and significant
for small classes in Connecticut, Florida, lllinois, Maine and Nebraska. These statistics were
significant for medium classes in Florida, lllinois, and Nebraska but were not significant for
large classes where we used the normal approximation for the Wilcoxon Statistic.

4. Credibility Formula -- Double Current Full Credibility Standard

After the alternatives of using five years of data and of using half the current loss limitation,
the next most noticeable difference from the current methodology appears to arise from
doubling the full credibility standard. In all states tested, this alternative gave lower mean
square errors than the current methodology. For all but two states the Wilcoxon Statistic
indicated that the alternative using double the current full credibility standard gave more
accurate indications of future relative loss costs than the current methodology. The
differences were significant at greater than 90% confidence in four of those cases.

The underwriting test also indicated that using double the current full credibility standard
produced more accurate indications of relative cost differences by class in all of the seven
states analyzed. In four of these the difference was significant at 95% confidence while the
differences in the remaining three states were not significant at this confidence level.

Using double the current full credibility standard also produced lower mean square errors
for small and medium sized classes in six of the seven states reviewed. The Wilcoxon
Statistics, however, indicate that the current method is more accurate in three of the states
for small classes and in one state for medium classes. Two of the differences for small
classes are significant at the 90% confidence level while for medium classes in five of the
states the Wilcoxon Statistic is significant. In these latter four states, the statistic indicated
that using double the current full credibility standard produced more accurate indications of
relative cost differences among the classes.

In all seven states tested, doubling the current full credibility standard reduced the average
variance in our consistency test. In every case the Wilcoxon Statistic lead to the same
conclusion and was significant at greater than a 99% confidence level.

As with the use of five years of data, this result should not be surprising. Lessening the
credibility given to an individual class increases that given to the current on-level pure
premiums, thereby introducing added stability in the indications.
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There are some differences by class size. Using double the current full credibility standard
produced smaller average variances for small classes in all seven states tested. In medium
classes, the variance is smaller in all but one state. However, the average variance for large
classes in Colorado, Connecticut and Florida, all large states, increased when double the
current full credibility standard was used.

In none of the cases was the Wilcoxon Statistic negative, that is, in no case did that statistic
indicate that the current method resulted in generally lower variances than using double the
current full credibility standard. As with the overall indications, the differences were
significant for small classes in all states but were not significant for medium sized classes in
Colorado, Illinois and Nebraska. Significance of the differences for large classes were
mixed.

5. Credibility Formula -- Payroll Based Credibility

Using payroll as a credibility base generally produces less change from the current
methodology than the alternatives discussed to this point. In four of the seven states
reviewed, this alternative produced a smaller mean square error than the current method.
In four cases, however, the Wilcoxorl Statistic indicated that the current method produced
more accurate results, with the difference significant at the 90% confidence level in one
state. In the remaining three states where the Wilcoxon Statistic indicated that using payroll
based credibility gave more accurate results, the difference is significant at the 90%
confidence level in two.

The underwriting test also gave quite mixed results. That test indicated that using payroll
based credibility improved accuracy in five states, two significant at the 90% level. On the
other hand it also indicated that the current method is more accurate in two states, both of
which are significant at the 90% level.

In five of the seven states the mean square error for payroll based credibility projections in
small classes is less than that of the current method. In two cases the Wilcoxon Statistic
confirms this difference at the 90% confidence level. Only three of the Wilcoxon Statistics
indicate the current method is more accurate and only one of the differences are significant
at this level.

The current method seems to be more accurate at forecasting relative cost differences for
medium sized classes. The mean square error is less for the current method than for
payroll based credibility in four states, with the Wilcoxon Statistic in two of these states
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significant at the 90% confidence level. In only one state is using payroll based credibility
significantly more accurate at this level using the Wilcoxon Statistic.

In two cases the use of payroll based credibility reduced the average variance in our
consistency test. In every case the Wilcoxon Statistic was positive, indicating that this
alternative reduced the variance of the various classes. In four of our test states, Colorado,
Connecticut, Florida and Illinois, the statistic was significant at greater than the 99%
confidence level. In the remaining three test states, Maine, Nebraska and Oregon, the
difference is not significant.

Maine and Nebraska are the smallest of the states tested. It seems, then, that using payroll
based credibility may improve consistency in larger states more than in the case of smaller
states.

For smaller classes, the payroll based credibility reduced the average variance in all states
and three of the states are significant at the 99% level, though the indication for Florida is
significant at the 90% confidence level but not at the 95% level. For medium sized classes,
however, Nebraska shows a smaller variance for the current method, though both variances
are quite small. The Wilcoxon Statistics are all positive and are significant in Colorado,
Florida, Illinois, and Oregon.

In the consistency test, the average variances for large classes are increased only in
Connecticut relative to the current methodology. In Florida and Illinois, the difference was
significant at more than a 98% confidence level.

6. Other Credibility Formulas -- 0.5 Power, 0.8 Lower, and Claim Count for Volume

The differences in forecast accuracy for the remaining three credibility alternatives did not
appear to be as significant as those discussed to this point. In many cases the alternatives
produced lower mean square errors than the current methodology. However, in only one
case was the difference in the Wilcoxon Statistic significant. These cases were both for the
alternative of using the square root, or .5 power, in place of the 2/3 power in the current
credibility formula.

In Maine the Wilcoxon Statistic indicated that the alternative was more accurate than the
current method at the 90% confidence level while the test for Nebraska indicated the
reverse at the same confidence level. These same patterns held for small classes in both
states.

NCCI Examination - Volume VI - Section lib - Part 4 November 26, 1991 Page 55

MILLIMAN & ROBERTSON, INC.



CLASSIFICATION RATEMAKING

For this alternative the underwriting test provided conflicting results. That test indicated
that the current method was more accurate in all three states tested with the difference
significant at the 90% confidence level in Maine and Nebraska.

In only one other case, that of using 0.8 power in the current formula, was the difference
indicated by the underwriting test significant. In that case, Florida, the alternative was
indicated to produce more accurate results.

The use of the square root, or .5 power, in the credibility formula tended to increase the
variance of the consistency test relative to the current method for all class sizes in one state.
In the other two states, the results were mixed.

The Wilcoxon Statistic for the consistency test was positive in all cases, indicating that the .5
power in the credibility formula was more consistent at identifying relative loss cost
differences than the current NCCI methodology. The differences were significant at more
than the 99% confidence level in all cases. Similar results held for small classes in all states
tested. For medium classes the significance of the differences were more than 98% and,
where we used the normal approximation, greater than 95% for large classes.

The remaining alternative credibility formulas reviewed, the use of .8 power and the use of
claim count based credibility, both resulted in lower average variances in the consistency
test and in positive Wilcoxon Statistics that were significant at greater than the 99%
confidence level.

Similar results generally held for small, medium and large classes. For medium classes,
however, the results were not significant in Maine. For both Florida and Maine, the results
for large classes were not significant.

7. Other Loss Limitations

The remaining alternative loss limitations did not appear to noticeably improve the accuracy
of predicting relative loss cost differences among classes. In none of the cases were
differences noted by the underwriting test significant at the 90% confidence level.

Generally, for Florida both the other loss limitation alternatives produced higher mean
squared errors than using half the current limit or even the current methodology. In fact,
the Wilcoxon StaUstic indicates that the current methodology is more accurate than using

|Ul
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unlimited losses at an 80% confidence level. Results for small and medium sized classes
are similar but not as statistically significant.

In Maine the sliding scale alternative resulted in higher mean squared errors than using half
the current loss limitation. In both cases, however, the Wilcoxon Statistic indicates that
both are significantly more accurate than the current methodology. The corresponding
results for small classes are the same while for medium classes the Wilcoxon Statistics seem
to indicate that the current method provides more accurate results and, in one case,
significantly so.

The use of unlimited losses and of the sliding scale loss limitation in classification
ratemaking produced a higher average variance in Florida and a lower variance in Maine in
our consistency tests. In all cases the Wilcoxon Statistic were positive, indicating that the
alternative methodology was more consistent than the current NCCI methodology. In the
case of unlimited losses, the differences were not significant for either state while for the
sliding scale limitation, the differences were significant at greater than a 99% confidence
limit.

All sized classes in Florida experienced higher average variances under both of these
alternative loss limitations than under the current methodology. In Maine, small and large
sized classes had lower average variances under both alternatives and medium classes had
a lower average variance.

In all cases the Wilcoxon Statistics are positive and are significant at above the 95%
confidence level in Florida for small, medium and large sized classes for both alternatives
except for small classes under the sliding scale alternative. It is also significant for small
classes in Maine under the sliding scale loss limitation.

We again remind readers that the accuracy tests for the various loss limitations were
conducted using losses at those limits. These conclusions thus refer to the relative accuracy
and consistency of the current methodology in projecting losses at those limits. In the end,
though some expected improved relative accuracy and consistency using a sliding scale loss
limitation, this expectation was not borne out by our test. This could possibly be due to
the choice of scaling, the limitations used here, or the states used for the tests. As in other
areas, we believe that the methods developed in this examination can be used by NCCI to
test other alternatives.
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Vo EVALUATION OF INDUSTRY GROUP DIFFERENTIAL PROCEDURES
(Objective 4b)

A. Data Sources

This portion of our analysis was based on data in the format of Appendix A-VII from NCCI
filings. These data were prepared in conjunction with our request for alternative rate
calculations using four or five years of data and reflect that added experience. We also
received similar exhibits based on the current NCCI three-year methodology.

We were able to compare actual policy year 1987 losses at first report with the expected
losses based on three and five years of data for Colorado, Connecticut, lllinois, Maine, and
Nebraska, actual policy year 1988 losses for Utah with expected losses based on three and
five years of data and actual policy year 1987 losses with expected losses based on three
and fou._..[r years of data for Florida and Maine.

B. Methodology

NCCI assumes that three years of experience for the individual industry groups is fully
credible. The request for proposals asked us to address the question as to whether use of
more years in calculating industry group differentials would improve the methodology.

It is not unusual in property and casualty ratemaking to use progressively more years of
experience as the level of detail required increases. This is one characteristic of the current
NCCI methodology in that the overall indication for a state is based on one policy year and
one accident year of data but classification rates explicitly make use of three years of
experience. Therefore, the use of five or more years of classification experience does not
preclude the use of three years of industry group experience.

The tests applied here differ from those for the alternatives mentioned so far. Rather than
testing the impact of an alternative on the rates of individual classes, we considered the
impact of changing the number of years on the industry group differentials.
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In this case, the expected losses g~ for industry group i, state j and alternative k equals

the premium /~ times the loss ratio for all industry groups combined for state j. This

assumes that all of the industry groups will achieve the same loss ratio. The variations from
this assumption measure the error from the objective of the industry group ratemaking
process. We tested alternatives to measure whether they reduce the error.

The tests of the alternatives included (1) an accuracy test using (a) the Wilcoxon Statistic
and (b) the mean square error and (2) consistency test similar to the one used for analyzing
classification ratemaking alternatives.

The underwriting test was not used because there are only three industry groups, not the
hundreds of classifications to which the test was applied in the previous sections of this
report. The impact statistic is also not specifically calculated because with only three
groups, the difference in indicated industry group relativity gives an immediate measure of
the impact of the change.

We tested the significance of tests using the Wilcoxon Statistic:

i-1

where Du is defined as:

The statistic W~" can only take on the values -6, -4, -2, O, 2, 4, and 6. Under the null

hypothesis that the corresponding square errors are not different, the probability that this
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statistic is equal to 0 is 0.25 while the probability it takes on any of the other six possible
values is 0.125.

In addition to calculating the Wilcoxon Statistic for these years and states we also calculated
the mean square error, defined as:

MSEf -

This is the weighted average of the corresponding square errors using the adjusted manual
premiums from the particular alternative as weights.

We were thus able to make these comparisons of 1987 losses with the expected losses
given three and five years of data for Colorado, Connecticut, Illinois, Maine, and Nebraska
and with 1988 losses for Utah. We also compared the expected losses with the 1987
losses in the "1990 revision given three and four years of data for Florida and Maine.

The consistency test is similar to that used for classifications. The overall average
differential was calculated by combining premiums and losses for all available states. This
information was based on the expected and adjusted losses from the second pages of NCCI
Exhibits A-VII corresponding to the various states, years and alternatives.

As with the analysis discussed in section IV above, we then compared the industry group
differentials for a given state with the combined differential for the same year. If there
were little difference in the relationship from one year to the next, we concluded that the
corresponding method was relatively stable. On the other hand, if there were wide
differences from year to year, we concluded that the corresponding method is unstable.

To test this, we calculated the ratios of the industry group differential in a state and a year
with that of the combined experience for the same industry group and year. We then
calculated the variance of the resulting ratios over time for the same state. As with the
comparison of actual with expected losses, we used the Wilcoxon Statistic to test the
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significance of differences indicated. In this case, rather than comparing the square errors
of the alternative approaches, we compared the corresponding variances.

Appendix C to this section contains examples of these calculations.

C. Conclusions

The accuracy tests give a mixed result. In five of the eight cases tested, the current method
gave a lower mean squared error than the alternative with more years of experience.. The
Wilcoxon statistic, which we used to test the significance of the differences, also provided
mixed results.

The following table summarizes the resulting mean square errors (MSE) and Wilcoxon
Statistics, where comparisons were available. Note that for all states but Utah, the
comparison was based on 1987 data while 1988 was used for Utah.

Comparison of Mean Square Errors for Industry Group Differentials

Alternate
State Alternative 3 Year MSE MSE

Wilcoxon
Statistic

Colorado 5 Years 21,882 297,140 -4
Connecticut 5 Years 1,788,346 2,009,125 -2
Florida 4 Years 1,968,71 8 2,274,558 -2
Illinois 5 Years 438,892 240,558 6
Maine 4 Years 467,866 586,205 0
Maine 5 Years 467,866 341,499 2
Nebraska 5 Years 63,674 53,470 2
Utah 5 Years 26,001 41,1 08 -4

Recalling that the maximum value that the Wilcoxon Statistic can take is 6 in this case, a
result of 6 would lead to the rejection, with the most confidence possible with this test, of
the null hypothesis that the square errors of the corresponding alternatives are equal.

The negative values for Colorado, Connecticut, Florida (4 years), and Utah indicate that,
based on the Wilcoxon Statistic, the three year approach gives a better approximation than
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the alternatives. If the null hypothesis is true there is a 12.5% chance of obtaining a value
of -6 and a 25% chance of obtaining values of -4 or -6.

The following table, similar to the one above, summarizes the results of the comparison of
the consistency of the two alternatives:

Comparison of Average Variances for Industry Group Differentials

State Alternate

Average Average
Variance for Variance for

3 Year Alternate
Wilcoxon
Statistic

Colorado 5 Years 0.00027 0.00017 4
Connecticut 5 Years 0.00172 0.00203 -4
Florida 4 Years 0.00154 0.00222 -6
Florida 5 Years 0.00045 0.00026 6
Illinois 5 Years 0.00021 0.00047 -2
Louisiana 5 Years 0.00099 0.00011 6
Maine 4 Years 0.00319 0.00210 6
Maine 5 Years 0.00119 0.00142 0
Michigan 5 Years 0.00042 0.00033 2
Nebraska 5 Years 0.00088 0.00055 6
North Carolina 5 Years 0.00095 0.00005 6
Oregon 5 Years 0.00065 0.00035 4
Utah 5 Years 0.00246 0.00070 6
Wisconsin 5 Years 0.00021 0.00025 -4

Here the comparisons with 5 years of data were made using all the listed states as a
benchmark. For comparisons with 4 years of data, only Florida and Maine, which were the
only states for which 4 years were run, were used.

Except for Wisconsin, for which only two rate revisions were available, and Illinois, using
five years of data results in a lower variance in the relativities. Many of the comparisons
resulted in Wilcoxon Statistics of 6, the highest possible, leading to the rejection of the null
hypothesis with the most confidence possible. However, there are cases where the
difference in variances is not as significant.
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The stability apparently gained by using five years of data should not be surprising. Results
from one year to the next should be expected to be correlated, since, in the case of five
years of data, each successive revision uses four years of policy year experience that were
used in the previous revision.

As we mentioned above, we believe that at least as many years should be used in
calculating classification relativities as are used in estimating industry group differentials.
We have seen, at least from these indications, that using five years of data appears to
provide more consistent and closer estimates than the current three years.
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VI. EVALUATION OF ALTERNATE TREND APPLICATION (Objective 4c)

A. Data Sources

As with the analysis for Objective 4a above, this portion of our analysis was based on rate
revisions for a single policy year in several states. The underlying rate revisions were
provided by the NCCI.

B. Methodology

The current NCCI methodology adjusts the indicated pure premiums to reflect the trend in
loss costs per unit of exposure between the experience period used in the ratemaking
methodology and the time for which the rates are applicable. In the current classification
ratemaking methodology a single factor is used to adjust all indemnity losses, independent
of the policy year. A separate factor is used to adjust medical losses.

In order to test the impact of possible bias introduced by this procedure, we asked the
NCCI to calculate 1990 rates in Colorado, Connecticut, Florida, Illinois, Maine, Nebraska
and Oregon using a separate trend factor for each policy year of data.

C. Conclusions

We would expect bias in the current methodology if a particular class shows marked
increase or decrease in volume over the experience period. A comparison of the square
difference index that we developed shows that calculating separate trend factors by policy
year makes the least difference of all tested alternatives in all but one state. In that single
exception, the alternative trend method gave the second lowest square difference index of
the forty-two tested alternatives.

On the other hand, the change is relatively easy to make, it is theoretically more correct,
some classes may have significant changes in rates, and the change will be more significant
if five or more years of data are used. Therefore, we recommend that NCCI apply trend
on a year by year basis.
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VII. EVALUATION OF "ALL OTHER" INDUSTRY GROUP
COMPOSITION

During the course of this examination, the Examination Oversight Committee expressed
some concerns regarding the content of the "All Other" industry group. The discussion in
this section presents our analysis of that industry group and the conclusions that we
reached.

A. Data Sources

We reviewed data from two states, Michigan and Pennsylvania, which have undergone
changes in their heavy industrial economies. We also included Maine since the make-up of
the "All Other" category is currently a significant issue in that state.

We analyzed payroll and present on rate level pure premiums for these three states using
information from 1991 rate filings. The Maine data was taken from Appendix B-II (pgs. 75
through 110) of the NCCI filing. The Michigan data source was Appendix B-II (pgs. 56
through 90) of the Compensation Advisory Organization of Michigan filing. The
Pennsylvania data was from the Pennsylvania Compensation Rating Bureau filing classbook
(including large risks), pages 191 to 346.

B. Methodology

Our review was undertaken with three guiding principles:

1.    Each new industry group should be statistically reliable. In this respect, expected
losses and payroll can be compared to the smallest existing industry group
(i.e., "Contracting").

2. Each new industry group should have less dispersion of class pure premiums about
the new group average pure premium than the original group.

3.    The occupational classes within the new industry groups should be more
homogeneous. That is, the occupations within each group should have some sort of
common characteristics.

NCCI Examination - Volume VI - Section lib - Part 4 November 26, 1991 Page 67

MILLIMAN & ROBERTSON, INC.



CLASSIFICATION RATEMAKING

Principle 1 is intended to assure that the credibility of the industry groupings within a state
will not be diminished significantly as a result of modification. In the case of office
employees, the following table compares the contracting classes, the office employee class
and the all other class excluding office employees.

Expected
Payroll Ratio to Losses Ratio to

State Industry Group        (Millions) "Contracting" (Millions) "Contracting"

ME ALL OTHER
(excluding office) $ 7,769 5.26 $306 1.48

OFFICE EMPLOYEES
(8810) 3,682 2.49 15 0.07

CON TRACTI NG       1,478 1.00 207 1.00

MI ALL OTHER
(excluding office) $ 45,906 6.81 $1,047 1.98

OFFICE EMPLOYEES
(8810)             32,056 4.75 93 0.18

CONTRACTING       6,743 1.00 530 1.00

PA ALL OTHER
(excluding office) $146,271 7.78 $2,440 2.34

OFFICE EMPLOYEES
(953)             81,801 4.35 186 0.18

CONTRACTING 18,798 1.00 1,043 1.00

It is seen that the office employees class has significantly higher payrolls than the entire
contracting industry group. While the losses are significantly less, substantial credibility
still exist with expected loss volumes of $15 million, $93 million and $186 million.

will

Principle 2 is intended to assure that equity value is gained from any change; i.e. that there
is statistical evidence that greater homogeneity of risks within the new ratemaking categories
is achieved. For this analysis, we have used the dispersion of class pure premiums about
the corresponding industry group pure premium as a medium for evaluating relative
homogeneity of each group.
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A commonly used measure of relative variation within different populations is the
coefficient of variation (c.v.). The c.v. in this example is the standard deviation of the class
pure premiums divided by the industry group pure premium. Ideally, the c.v. should be
reduced by any modifications in industry groups that are intended to increase homogeneity.

From a purely statistical standpoint, the c.v. could be reduced to zero by simply creating a
separate industry group for each class. However, by stratifying the ratemaking data,
Principle 1 would soon be violated.

The table below presents the c.v.’s inherent in the current "All Other" group and a
hypothetical "All Other - Excluding Office Employees" group. Significantly, the c.v. ~)f the
new miscellaneous category is reduced.

Payroll
State Industry Group (Millions)

Maine ALL OTHER
ALL OTHER -EXCLUDING
OFFICE EMPLOYEES

$11,451 1.60

7,769 1.23

Michigan ALL OTHER
ALL OTHER - EXCLUDING
OFFICE EMPLOYEES

$ 77,962 1.50

45,906 1.12

Pennsylvania ALL OTHER
ALL OTHER -EXCLUDING
OFFICE EMPLOYEES

$228,072 1.46

145,2 71 I .I 6

Principle 3 is intended to assure that any new industry group is created under the same
premise as the exisUng industry groups. As we are discussing only the office employees
occupational class, this principle is obviously not violated.

C. Conclusions

We recommend that NCCI pursue the feasibility of creating new, more homogeneous
industry groups from the existing ’All Othern group. These groups should be created
without violating any of the three principles described above.
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As shown with the preceding example, it is feasible and desirable to segregate the "Office
Employees~ class as an industry group separate from "All Other." The class is large and
different enough to warrant such a modification. Also, as shown in Appendix E to this
section of the examination report, many of the classes that would remain in the "All Other"
group suggest work activity that may be similar to office employment (e.g. attorneys,
physicians including clerical and accounting). We expect that the c.v. of the new
miscellaneous category would be further reduced by transferring some additional classes to
the "Office Employees" industry group. However, the "All Other" group should not be
diminished to the extent that Principle 1 is violated.

We stress that other sub-groups are possible and could vary by state.
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VIII. EVALUATION OF AN ALTERNATE TO NATIONAL RELATIVITY

A. Data Sources

As with the analysis in sections IV and Vl, we based our analysis on a comparison of rates
calculated under the current methodology and a single alternative.

B. Methodology

The pure premium indicated by national relativity is the third component of the pure
premium derived by formula. We recognize that there has been a recent change in the
calculation of these pure premiums. The original method was discovered to cause the pure
premium indicated by national relativity to be overstated in the case that a state had a class
or classes not present in one or more other states.

We understand that the current NCCI methodology corrects for this by calculating the
adjustment factor applied to losses in other states using only classes existing both in the
state under consideration and in the other state. In addition, we understand that the
revised NCCI method now balances pure premiums indicated by national relativities by
industry group within a state.

Some discussions regarding the current classification ratemaking methodology raise concerns
with the applicability of pure premiums indicated by national relativity to class pure
premiums for a particular state. We recognized these concerns and developed an
alternative that keeps the current methodology but introduces a regional component to the
pure premiums determined by national relativities.

This alternative calculates two separate sets of partial pure premiums and combines the two
to replace the current pure premiums indicated by national relativity. The first set is simply
the current pure premiums indicated by national relativity in the current ratemaking
methodology.

The second set is calculated in a similar manner but includes only the states in the same
NCCI region as the target state. The pure premiums indicated by national relativity are
then replaced by the credibility-weighted average of these two indications. The weight
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given to the regional partial pure premium is calculated using the same formula as used for
pure premiums indicated by national relativity. We asked the NCCI to calculate 1990 rates
in Colorado, Connecticut, Florida, Illinois, Maine, Nebraska and Oregon using this
alternative.

C. Conclusions

This regional pure premium application generally showed small differences with the current
methodology in most situations. In fact, in most states, the square difference index for this
alternative was second smallest only to that for the alternative trend application. There
appears to be little evidence to support making any change in this direction at this time.
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IX. EXCESS LOSS ANALYSIS

During the course of our analysis a question arose regarding the treatment of losses in
excess of the loss limitation in the NCCl classification ratemaking procedure. Currently,
such losses are implicitly included in the off-balance correction factor which, except for
swing limitations, is uniform for all classes in an industry group. We analyzed whether,
given available data, there are significant differences in excess experience among classes in
the various industry groups.

A. Data

We compared unlimited losses with those limited to the current NCCI loss limits for three
policy years of data. We used Schedule Z data tabulations from the NCCI as the source of
the unlimited losses and the corresponding NC235 data tabulations as the source of limited
losses. These tabulations contained data for policy years 1985 at third report, 1986 at
second report and 1987 at first report and were available for Connecticut, Florida, Illinois,
Maine, Michigan, Nebraska, North Carolina, Oregon, Utah and Wisconsin.

B. Methodology

The goal of this section’s test is to determine if a class or classes have significantly different
expected losses above the loss limitation than the remaining classes. If this is a case, the
current NCCI methodology may introduce subsidies in the classification rates.

To this end, we calculated the following two statistics for each class i and policy year j:
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Here UI,¢ denotes the unlimited losses for class i in polio/, year j and LL,~ denotes the

corresponding limited losses. In addition, I/,,F¢ is the excess loss factor implied by the

data for class i in year j and GI/..F¢ denotes the industry group excess loss factor. The

summation is taken over all other classes in the industry group containing class i. This latter
restriction reflects the current NCCI procedure of balancing rate level indications by
industry group in determining the off-balance factors.

We will conclude that one class is expected to experience excess losses that are
significantly different from the others in the industry group if the above factors are
significantly different. We would expect the excess loss factors to be greater than 1.00 and,
at least theoretically, unlimited.

We thus assumed for each class i that GILF~-I and ILF~-I are both independent

random samples of size 3 from independent Iognormal distributions. These assumptions
result in statistics that have the properties identified at the end of the previous paragraph.

The natural logarithm of a Iognormal variable is normal, and we can test the significance of
the difference between the corresponding factors by testing the significance of the
difference between the sample means:

$

GM~ = 113 ~ In(GILF~ - I )
jr1
3

M,= 1/3~ In(ILF, f 1)
j=l
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The above assumptions lead to the conclusion that In (GILF~-I) and In (ILF~-I) form

independent random samples from normal distributions with possibly different variances.
Under the null hypothesis that the two underlying means are equal:

Ho: EI M ] =

The difference between class excess losses and industry excess can be tested by the
following statistic which has a t distribution with 2 degrees of freedom:

where

We can conclude that class excess losses are significantly different from the industry group

excess losses with confidence p if ITil exceeds the values shown in the table below:
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Critical Values

greater than

90% 2.920
95% 4.303
99% 9.925

Source: Standard Table for t Statistics

With only three policy years available, we recognize the possibility that a class will

experience no losses in excess of the limit. In such cases we calculated /.]L~ as

L/.,~+I    We also excluded all classes with no losses experienced in any policy year.

C. Conclusions

As shown in Exhibit B-4, a substantial proportion of classes in nearly every state and
industry group combination differ significantly from the average for the remainder of the
industry group. The reader should exercise caution in interpreting the results shown in
Exhibit B-4 for several reasons. First, these indications are based on three years of
experience; one at first report, one at second and one at third. It is likely that this may not
be sufficient for large losses to emerge for smaller classes or in smaller states and such
losses if they do emerge may have an undue influence on the results. This may explain the
results shown for Nebraska and Utah for some industry groups.

Second, the differences shown are between a class and the rest of the classes in the
particular industry group. If only few classes in an industry group experience excess losses
then the many ’clean’ classes could have test statistics indicating significant difference from
the remainder of the group. Again, the lack of experience available limits the conclusions
we can draw from these results. We have, however, developed a method that NCCI can
use to further test the extent of difference that may exist.
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X. ADDITIONAL INFORMATION PREPARED BY NCCI

A. Introduction

In the later stages of this examination, NCCI used the methodology described in pages 34
through 36 to perform additional tests of the relative accuracy of the use of five years of
data as compared with the current three years.

We have not been able to perform a detailed review of all the calculations NCCI used for
this additional information. We have, however, been able to duplicate their results in a
few test cases, including the use of first report for Colorado, Connecticut, Illinois, Maine,
and Nebraska, and both the use of manual premiums and the use of development from
first report for Illinois. Due to time constraints, we have not verified the remaining
calculations.

B. Description of Tests

We understand that NCCI followed the methodology described in this examination report
to obtain mean square error and Wilcoxon statistics comparing relative accuracy at first
report for six additional states; Florida, Louisiana, Michigan, North Carolina, Oregon and
Utah. We also understand that they extended this test to using second report data in the
five states we tested using first report data; Colorado, Connecticut, Illinois, Maine and
Nebraska.

In addition to extending the number of states and maturity of loss data, NCCI also made
two modifications to our tests. The first modification removed our adjustment for the
difference between manual and standard earned premiums.

The second modification replaced actual losses by developed losses. We understand that
NCCI applied age to ultimate development factors to adjust actual losses to their expected
ultimate level. Separate development was applied for serious indemnity, non-serious
indemnity, serious medical and non-serious medical losses, using uniform development
factors among the classes for each type of loss. For example, the same development factor
was used for all classes to develop serious indemnity losses while a different factor was
used to develop non-serious indemnity losses, and so forth.
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The development factors used were those that were used in the rate filing where those
losses were at first report. For example, 1987 losses at first report were used in the
calculation of 1990 rates. The 1987 losses were then developed to their estimated ultimate
level using the first report to ultimate factors from the corresponding 1990 filing.

C. Discussion of Results

Appendix G to this section of the examination report presents the calculations supplied by
NCCI. Though the mean square errors and Wilcoxon statistics are not unanimous as in our
original tests, the general indications of our initial tests still appear to be supported by these
additional calculations. In most cases, the mean square errors for the five year alternative
are less than those for the corresponding tests using three years of data. In most cases the
Wilcoxon statistics are positive and are significant in many, while negative values are only
significant in one state.

For example, in the eleven states using first report data developed to ultimate, two of the
Wilcoxon statistics were negative and nine were positive. Only one of the negative
statistics was significant at the 80% level while six of the positive ones were significant at
that same level.

For the most part, the additional NCCI tests performed using data for the five original
states; Colorado, Connecticut, Illinois, Maine, and Nebraska, yielded results parallel to our
original tests, though the Wilcoxon statistics are not quite as significantly positive. Thus, the
adjustments made by NCCI do not appear to substantially affect the general indications
derived from our tests.

We also note that we did not rely solely on the mean squared errors and Wilcoxon
statistics in forming our conclusions. Probably the stronger indications arose from the
application of the underwriting tests. In this case, the use of five years was significantly
more accurate in identifying relative loss cost differences at the 90% confidence level for all
states we tested.

Due to time constraints, NCCI has not been able to run similar tests for all the comparisons
they provided. However, they did run these additional tests for the additional six states
using first report, undeveloped losses. In these cases, the use of five years was significantly
more accurate at the 80% confidence level in all states but Utah and Florida.
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Again, these results seem generally to follow the indications of our original tests.
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Appendix A

Calculations Requested of the NCCI

The letters included in this appendix summarize our instructions to the NCCI for various
alternative rate calculations. This appendix is intended to be reviewed in conjunction with
the discussions in part IV of this section of this examination report. That part also describes
various modifications to these requests that occurred in the course of this examination.
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James P. Berquist. F.C.A-S.
David P,. Bickerstaff. F.C.A.S.
John S. Edwards. F.C.A.
Cary B. Eldof. F.S.A.
Dennis L. Graves. F.S.A.
Michele P. Gust. A.C.A.S.
Roger M. Hayne. F.C.A.S.
Michael A. McMurray. F.C.A.S.
James C. votta, F.C.A.S.

MI~ & ROBERTSON, INC.
Actuaries and Consultants

Suite 400
251 South Lake Avenue

Pasadena, California 9 l 101-3075
Telephone: 818/577-1144

Fax: 818/793-2808

November 30, 1990

Wendell Milliman. F.S.A. (1976)
Stuart A. Robertson, FS.A.

Chairman Emeritus

Mr. Robert S. Yenke                         "-
Director Classification Ratemakin~
National Council on Compensation nsurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

RE: DATABASE AND DATA REQUEST -SECTION llb4
RATEMAKING

CLASSIFICATION

Dear Mr. Yenke:

We are at the stage of our project where a database will be
needed to test various assumptlons and alternatives to the
classification ratemaking system used by NCCI. We would like a
database comprised of the attached list of states and national
pure premiums to be cpmpiled for test purposes. We believe
supporting data for tne last five rate fi ings (seven if possible)
will    be needed to provide a sufficient baseto    test alternatives.
Data should be in adequate detail to provide testing of the
following types of alternatives:

1. Varying the number of years up
2. Different credibility formula .
3. Different credibility base .
4. Different adjustment factors,
5. Different loss limitations.

to five used in each class,

We realize retaining individual claimant detail at all report
levels for the seven plus policy years involved is not feasible.
We believe item 5 can only be tested using individual detail.
Thus we maYe°nlYth be able to use the most recent filing to
quantify      impact of change for that item. For the other
items we could test the impact of the proposal changes using
actual experience.

In addition to the availability of this data base we would like
a list of critical values for~he serious/non-serious split by
state along with a procedural definition to calculate those
values for each of the p~st seven years. It would be helpful
if we could obtain this information within the next week.

Albany ¯ Atlanta s Boston ¯ Chicago ¯ Cincinnati ¯ Dallas s Denver ¯ Hartford ¯ Houston
Indianapolis * Los Angeles ¯ Milwaukee ¯ Minneapolis * New York ¯ Omaha ¯ Philadelphia

Phoenix * Portland ¯ St, Louis ¯ San Diego ¯ San Francisco ¯ Seattle ¯ Washington, D.C.

Internationally WOODROW MILLIMAN
U.S.A.. U.K_, Canada, Netherlands, Australia, West Indies. Spain. Belgium, Denmark, Ireland, Norway and Mexico



Mr. Robert S. Yenke -2- November 30, 1990

In his letter to Mr. Berquist, Mr. Ha~er mentioned several
enhancements to ratemaking_methodologles. Two of these in
particular appeared to dea! with classification ratemaking,
namely "Industry Group Differentials - improved method approved
by Actuarial Committee (2Q,’90)" and "Investigation of Credibility
Standards for National and State Pure Premiums used in Class
Ratemaking (3Q, ’90)."

Please include available written description and supporting
discussion for these enhancements. As with the definitions of
serious and non-serious, we would appreciate this information
within the next week.

We will be talking to ~ou atdgreater~ length in the next week to
ten days to further cl rify tabase requirements In the
meantime if you have any questions do not hesitat~ to call.

Best regards,

RMH:llr

cc: R. Hilton, NCCI
J. Ber~uist, M&R
E.F. ossa, M&R
M. A. McMurray, M&R

Roger M. Hayne

MILLIMAN & ROBERTSON, INC.
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States For Classification Ratemaking Analysis

Colorado

Connecticut

Florida

Illinois

Louisiana

Maine

Michigan

Nebraska

North Carolina

Oregon

Wisconsin

Utah
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James R. Berquist, F.C.A.S.
David R. Bicker~taff, F.C.A.S.
John S. Edward~, F.C.A.
Cary B. Eklof. F.S.A-
Denni~ L. Graves, F.S.A.
Michele P. Gust, A.C.A.S.
Roger M. Hayne, F.C.A.S.
Michae| A~ McMurray. F.C.A.$.
James c. Votta. F,CA.S.

MI~ & ROBERTSON, INC.
Actuaries and Consultants

Suite 400
251 South Lake Avenue

Pasadena. California 91101-3075
Telephone: 818/577- I 144

Fax: 818 / 793-2808

December 19, 1990

Mr. Robert S. Yenke
Director Classification Ratemakin~
National Council on Compensation nsurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

RE: CLASSIFICATION RATEMAKINGINFORMATION, NAIC PROJECT,
SECTION lib4

Wendell Milliman. F.S.A. (1976)
Stuart A. Robert.son. FS.A.

Chair/nan Emeritus

Dear Bob:

This letter is to request additional information regarding the
classification ratemaking procedures employed by the NCCI and
to present a more complete description of some of the analyses
we will be requesting to be run. Tie first part of this letter
addresses the request for additional information, and the
second portion addresses the requested analyses.

Information Request

As you indicated, the Michigan filing seemed to present a
fairly complete description of theclassification ratemaking
methodology. We believe we understand most of the .procedures
described, however we do, have a few detailed questions that we
could not find answered in that filing.

I. In Section F of Appendix B-I-A we see how the losses for
industry groups are adjusted for development, law changes,
assessmen[ changes and wage trend differentials. It is
not clear from this section, however, where these loss
totals come from. In fact, the total losses from Section
F of Appendix B-I-A are close to but slightly less (within
less than I%) than    the corres         totals by policy

port tltled "Undevelopedr from the ccompanyingfr[p°ndin~
ses and Cases by Type o njury". That report appears¯ et"to summarlze the loss data that is used for the "A-She

calculations. How do the losses in Section F of Appendix
B-I-A relate to the data used for individual class
ratemaking for individual classes included in the
"Undeveloped Losses and Cases by Injury Type" report?

2. Also in Section F of Appendix B-IoA, it is not immediately
clear how the pure premiums in column _(1) of Part 1 are
calculated. Arethey the product of the    "Underlying

Albany * Adanta ¯ Boston ¯ Chicago ¯ Cincinnati ¯ Dallas ¯ Denver * Hartford * Houston
Indianapolis ¯ Los Angeles ¯ Milwaukee ¯ Minneapolis ¯ New York ¯ Omaha ¯ Philadelphia
Phoenix * Portland * St. Louis * San Diego * San Francisco * Seattle * Washington, D.C.

Internationally WOODROW MILLIMAN
U.S.A.. U.K., Canada. Netherlands, Australia. West Indies. Spain, Belgium, Denmark, Ireland. Norway and Mexico



Robert Yenke -2- December 19,1990

Present Pure Premium" (cf~r example, column (7) from Appendix
and the p~Kroll lumn (I~ from that same appendix)?
how are ese values cal l ated?

In our telephone conversation, you indicated that the
national pure premiums were calculated using the NCCI’s
overall data base. Harwayne, in his 1977 paper in the
Proceedinqs of the Casualty Actuarial Society, described

Sthe ~rocess used to adjust the countrywide experience.pec fically ~hat ~p~roach uses losses and ~ayroll from the
individual s~a es t erive a single adjuste nationwide
class ~ure premium for the state under review. In particular,
curren rates or resulting underlying pure premiums are not
used in that calculation. Does the NCCI currently calcu~e
the national pure premiums in this manner? How
are trend adjustments made, if any?

4. We recognize that, to some extent, each state is unique.
We understand that there may be exceptions to the class
ratemaking ~rocedure Are such exceptions made? If so,
what state(o) are af#ected? Are there class(es) that have
exceptions? If so, what class(es) and in what state(s)?

5. The Michigan filin~ g.~ves a detailed description of the
full credlbility s~a,,~ard and how partial credibilities are
assigned. What is not clear is the reason for that particular
formula¯ Does some description for the derivation of that
formula exist? If so, please forward a copy to us.

6. The filings appear reasonably clear as to what loss
limitations are used in the data and how those limitations
are calculated. What is not clear is the rationale behind
the selected limitations. What are the actual (dollar
amount) limitations used, both currently and over the past
seven years, by state?

7. We have not yet received the three items of documentation
we requested in the top two paragraphs, page 2, of our
November 30, 1990 letter.

Requested Analysis -- Years of Experience

As we previously discussed, one of the goals of our analysis is
to review the impact of varying the number of yeats of experience
used in classification ratemaklng. What follows is a broad outline
of how we envision that analysis would be accomplished. Due to
limitations in the data available, some approxlmations have been
necessary.

Please review this outline carefullyytOe! be sure we have given you

sufficientw~irection to ap[Topriat     accomplish the desired~oal We Icome any ques ions or suggestions that will allow us
o a~complish our goal as efficiently as possible.

We recognize that your detailed ~ay-to-day experience withthis poTtion of the ratemaking ~e~hodology gives you a
unique ~nsight into the interaction of the various portions
and the detailed data necessary for those calculations.

MILLIMAN & ROBERTSON, INC.
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Thus, we need to be aware of any ambiguities or omissions in
this outline that may affect the analysis. Therefore, we would
appreciate the benefit of any insights you may offer in this
regard.

We understand that the NCCI has readily available data from
five (5) rate filings for the states we specified in our.previous
letter. As will be become clearer below, the presence of
additional data will greatly improve the results we will be
able to obtain.

We thus understand that these readily available data sets will
have loss and exposure data for the most recent seven (7)~policy
years: The most recent policy year is at the first re~gr~, the
next is at the second report and the remaining five
years are at the third (or possibly later) report.The third
report would be availabIe from the most mature policy year ~n
each of the five retained filings.

We will assume in the followin~ outline that later reports
Ifourth or fifth) are not avai able in classification detail
~njury type Ideath, PT~--~.. )    If, however, those additional
data are available, we wili ~odify our approach accordingly.

by

For the sake of discussion, we will denote these policy years
as 1982 through 1988 respectively. By 1988 we denote the most
recent policy ~ear whose experience is available (at first
report). Simi arly 1987 denotes the year that is at second
report in the most current filing, and so forth.

Our ~Ioal will be to use B~l. icy years 1982 through 1987 to
provlde forecasts for 19     We would then compare those
forecasts with the actual 1988 policy year experience that has
emerged as a test of relative accuracy of the approaches.

We understand that the limitations in the data allow us to only
directly test the impact of using four (~) years of experience,
since only policy years 1982 through 1985 would be available to
make rates for the 1988 ~olicy ~ear We request that the NCCIperform the correspondin~ class,fic~tion rate estimates to
provide the basis for these comparisons.

Additional experience data for policy years 1981 and prior,
using the above naming c?nventions, would substantially increase
the value of this ana{ysls. For example, if 1981 were available
we would have two comparisons of the Impact of four years versus
the current three; 1981 through 1984 to forecast 1987 and 1982
through 1985 to forecast 1988, as well as a test for five years
versus the current 3.

We alS°oPr°p°se~ fl additional tests. We would like to test the
amount       uctuation in rates from one year to the next using
four or five years of data as compared with the current three
years. For t ish we will use five (or four)years from 1982

983 through 1986 to estimate 1989 classification rates.
mil rly, we would use 1983 (1984) through 1987 to estimate

1990 classification rates and19 84 (1985) through 1988 to
estimate 1991 classification rates.

MILLIMAN & ROBERTSON, INC.
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We would then compare the changes by class to those resulting
from the current methodology.Here again we request that the
NCCI calculate the classiT1cation rate indications for comparison
with the current methodology.

Adjustment of Loss Experience

Given our understanding of available data, and current methodology,
several steps are necessary to adjust losses to proper levels
for class ratemaking. These adjustments include:

i. Adjustments for benefit changes,

Adjustments for changes in assessments (where
appropriate),

3. Loss development,

4. Inclusion of loss adjustment expenses,

5. Trend, and

6. Adjustment to calendar-accident year indications.

I & 2. Benefit and Assessment Chanqes The combined available
data should provide sufficient detail’to adjust past policy

~ear
losses to the benefit and assessment levels appropriate in

he various rate calculations, even if the individual policy
years were not used in the particular filing. Thus, for example,
using the naming conventions defined above, the 1982 policy
year data could be a~justed to a 1988 level by using the changes
as evaluated in the y11in~s for 1987 and 1988 rates, since 1982
would last be used to estlmate 1987 rates in the current
methodology.

3. Loss Development. We would prefer to have development
history and experience to five reports available for development.
If such history is available, for the purpose of these tests,
use the development from fifth report to ultimate from the
current filing but modify the development for policy periods
making use of data at fifth and fourth reports for the most
mature policy years For exam~e, if we are usin 1982 through1986, we would use i982 at fif~. report, 1983 at ~ourth repor

1984 at third repor~ 1985 at second [~ort and 1986 at firstreport and use fift,lto-ultimate, fou~,-to-ultimate, etc.
factors.

We recognize that fourth and fifth report experience may not be
readily available. As an alternative to this preferred approach
we would have the NCCI apply the third-to-ultimate development
to third reportdata forthe most mature three policy years
(two if a four-year alternative is tested). We would maintain
the current approach for development of years at first and
second report.

4. Loss Adjustment Expenses. The current procedure of
applying a single factor could be used to ~nclude loss

MIIJAMAN & ROBERT$ON, INC.
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adjustment expenses.

5. Trend. For the purpose of this.exercise we propose to
use the current procedure of a singl~ trend factor for all

olicy years. A different portion or our analysis would
~ncorporate different trends for each policy year. In this
case, however~ the trend would be calculated adjustin~ the
average experlence date to the midpoint for the experlence
used.

6. Calendar-Accident Year Adjustment. We understand that
this factor is used to adjustfor differences between the
calendar-accident year experience used in the overall rate
level indications and the policy year unit statistical data
used for classification ratemakin~. If more than three years
of experience is used for classiflcation ratemaking, then a
precise adaptation of the current methodology woula calculate
this factor for using more than three years of experience. We
rec?~nize that sufficient data to accomplish this may not be
avalmable. If that is the case we then would approximate this
factor by using the same adjustment factor as used in the three-
year anamysis.

Adjustment of Current Pure Premiums
We recognize that several adjustments are made to the last-
approveo "A-Sheet" pure premiums calculated by formula to
derive the "Present On Level Pure Premium" used in the
classification ratemaking. We understand these adjustments
include:

I. Composite factor from the last approved filing by
industry group (manufacturing, contracting, andother),

2. Effect of law and assessment changes by loss type
(serious, non-serious and medical),

3. Effect of some subsequent benefit changes by loss type,

4. Adjustment to exclude loss a~justment expenses, uniform
for all industry groups and loss types,

5. Adjustment for the change in the ratio of manual to earned
premiums between the current rates and the proposed rates,
uniform for all industry groups and loss types,

Adjustment for differential in wage trend among
industry groups, and

7. Adjustment for industry group experience.

It~ Through 5. The first five (5))djustments do not appeardepen on the number of years o experience used in he
analysis. The last two items, however, do.

6. Waqe Trend Differential We understand that the currentmethodolo~ly takes this tre~d adjustment from the mida~oint’ of

the experlence period. As with the trend question ove we
defer consideration of different trends until we analyze the

MILLIMAN & ROBERTSON, INC.
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affects of changes in trend methodology later. At this juncture,
then, we would calculate a single factor for each industry
~roup similar to the current approach, but incorporating theull extended experience period, four or five years.

7. Industr.y Group Experience. We note separate factors are
used to adjust prior pure premiums to reflect industry group
~xperience. This is accomplished by comparin~ adjusted losses
Dy industry group to expec ed losses by indus ry group. We
propose to calculate these Factors using the current approach,
b ut incorporating the most recent four(or five) policy years
of experience.

The loss portion would be adjusted for development and chan~es
in law level and assessments. As with the development sectlon
above, we would prefer to use fifth and fourth reports for the
two most mature policy years if the data are readily available.
As an approximation we would use third-to-ultimate factors for
each of the most mature three policy years The separate
adjustment noted above for the wag~ trend ~ifferentials would
be used in this portion of the analysis.

The expected loss portion would be calculated using exposure
from each of the four (fiv~I years The final adjustment
factors would be based on e combined four (five) years of
experience.

National Pure Premiums

The specific approach to be used here will depend on the answer
~o question 3 in the first part of this letter. If losses are

sea, we would use four (five) years of nationwide class losses
in the analysis. Conceptually, this is little different from
the current approach, except that more years are being used.

Credibility

This phase of our analysis will not separately consider the
form or the basis for credibility factors.’ We would thus use
the current credibility formula, but based on four (~!ve) years
of combined experience. Other phases of our study w~l address
the question of credibility.

Derivation of Manual Rates

We would then request that final manual rates be calculated
using the current methodology. We propose maintaining the same
limitation to change contained in the current procedure. We
would need to know, however, the classes that are affected by
that limitation in the current method as compared to each of
the alternatives as well as the difference in indicated changes
in class pure premiums.

MIIJA-MAN & ROBERTSON, INC.
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Requested Output

For each alternative outlined above we will need a computerdiskette IIBM-PC~AT Compatible} and hard c~pyc back-up containing

at least he fol owing information for eac lass:

I. Class number,

2. Total Payroll,(most recent year),

3. Derived by Formula Pure Premium by Loss Type (serious,
non-serious, and medical) -- Current Method,

4. Derived by Formula Pure Premium by Loss Type (serious,
non-serious, and medical) -- Alternative Method,

5. Final Manual Rate -- Current Method,

6. Final Manual Rate -- Alternative Method, and

7. In the case of the test using the first four years of
experience, 1982 through 1985 to estimate 1988 rates in the
above notation, also include:

a. Actual unlimited policy year 1988 losses,

b. Actual limited policy year 1988 losses and

c. Actual policy year 1988 exposure.

In addition to the impact on class rates, we will explore the
impact of varyingT the number °faYearsl on industry group
differentials, hus, for each ternative we also request
summaries of resulting experience similar to those contained in
Section F of Appendix B-ILA of the Council’s most recent Michigan
filing.

Requested Anal.ysis -- Application of Trend

An additional phase of our study includes reviewingFthe affect
of changing the application of trend adjustments,    or the
purpose of this phase, we will maintain the current three-year
experience base and only vary the a~plication of trend Keepingwi~h this spirit, and recognizing t.at the approach used to
quantify trend is the subject for a separate portion of our
overall study, we also request that the current methodology be
used to quantify trend.

The difference will be the calculation of three separate
adjustment factors, one for each policy year of data used in
the analysis We would make a similar adjustment in calculating
the factors #or wage trend differentials used in adjusting
industry group experience.

In both cases, the three factors would represent the change
from the midpoint of the respective policy years rather than
from the midpoint of the entire experience period. These

~ & ROBERTSON, IN(~.
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separate factors would be used to adjust losses for both class
and industry group experience.

We request the same output information as requested in the
above sectio~ regarding the number of years of experience
used.

to be

Other Items

You may be aware that our classification ratemaking portion of
the examination will also deal with alternative credibility
approaches and different loss limitations in the data. To some
extent the descriptions of those a~proaches will depend on
answers to questions at the beginnlng of this letter.

Thank you for your time in this matter.
clarify any questions you may have.

Please contact us to

Best regards,

RMKH:IIr

CC: R. Hilton, NCCI
J. Berguist, M&R
E. F. ~ossa, M&R
M. McMurray, M&R

Roger M. Hayne

MILLIMAN & ROBERTSON, INC.



James R. Berqtust. F.C.A.S.
David P,. Bicker¯taft, F.C2k.S.
John S. Edwards, F.C.A.
Cary B. E.klof. F.S.A.
Dennis L. Graves. FS.A.
Michele P. Gust. A.C.A,S.
Roger M. Hayne. F.C.A.S.
Michael A. McMurray. F.C.A,S.

James C. Votta, F.C.A.S.

MILLIMAN & ROBERTSON, INC.
Actuarxes and Consultants

Suite 400
251 South Lake Avenue

Pasadena, California 91101-3075
Telephone: 818/577-1144

Fax: 818/793-2808

February 14, 1991

Wendell Milliman, FS.A. (1976)
Stuart A. Robertson, F.S.A.

Chairman Emeritus

Mr. Robert S. Yenke
Director Classification Ratemakin~
National Council on Compensation nsurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

RE: PROCESSING REQUESTS - NAIC PROJECT, CLASSIFICATION
RATEMAKING (II - )B-4a c

Dear Bob:

This letter follows our phone conversation on Monday,
February 11, 1991 in which you requested that we consider
reducing theflevelo of "A-Sheet"dPr°cessing requests, due to
the volume     processing involve . After discussion with the
project team, we have assembled the following revised listing
of processing requests which reduces the initial request by
more than one-half.

In order to keep this letter to a manageable size, we will
briefly describe the various processing requests and then
indicate the number of states and years for which we are
requesting the analysis.

I. Use of five years of data for classification
ratemaking. States: All initially requested; Years: 5.

2. Use of four years of data for classification
ratemaking. States: FL, ME; Years: 5.

3. Application of trend to individual years rather than
the current single factor. States: CO, CT, FL, IL, ME,
NE, OR; Years: I (Only most recent filing).

4. Alternate credibility, square root using expected pure
premium. States: FL, ME, NE; Years: 4.

5. Alternate credibility, square root using payroll.
States: All initially requested; Years: 4.

6. Alternate credibility, .8 Bower using expected pure
premium. States: FL, ME; Years: 4.

Albany ¯ Atlanta ¯ Boston ¯ Chicago ¯ Cincinnati ¯ Dallas ¯ Denver ¯ Hartford ¯ Houston
Indianapolis ¯ Los Angeles ¯ Milwaukee ¯ Minneapolis ¯ New York # Omaha ¯ Philadelphia
Phoenix ¯ Portland ¯ St. Lovis ¯ San Diego ¯ San Francisco ¯ Seattle ¯ Washington. D.C.

Internationally WOODROW MILLIMAN
U.S.A.. U.K., Canada, Netherlands, Australia, West Indies, Spain. Belgium, Denmark, Ireland, Norway and Mexico



Bob Yenke -2- February 14, 19gl

7. Alternate credibility, current formula but double full
credibility standard. States: All initially requested;
Years: 4.

8. Alternate credibility, square root using claim counts.
States" FL, ME; Years:4.

9. Alternate loss limit, unlimited.
Years: 4.

States: FL, ME;

10. Alternate loss limit, 2.5 times current. Omit.

11. Alternate loss limit, .5 times current.
initially requested; Years: 4.

States: All

12. Alternate loss limit, sliding scale.
Years: 4.

States: FL, ME;

13. Regional Pure Premiums. States: All initially
requested; Years: I (only most recent filing).

Please do not hesitate to call if any of these summaries are
unclear.

Best regards,

RMH:llr

cc: R. Hilton, NCCI
J. Berquist, M&R
E. F. Fossa, M&R
M. McMurray, M&R

Roger M. Hayne

MILLIMAN & ROBERTSON, INC.



.[ames P,. Berquist, F.C.A.S.
David IL Bickerstaff, F.C.A.S.

John S. Ed*rards, F.C~.
Cary B. Eldof. F.S.A.
Dennis L. Graves, F.S..4.
Michele P. Gust,
Roger M. Hayne, F.C~LS.
Michael A. McMurray. F.C.A.S.

James C. Votta, F.C.A.S.

MILLIMAN & ROBERTSON, INC.
Actuaries and Consultants

Suite 400
251 South Lake Avenue

Pasadena, California 91101-3075
Telephone: 818/577-1144

Fax: 818/793-2808

danuary 25, 1991

Wendell Milliman. F.S.A. (1976)
Stuart A. Robert.son. F.S.A.

Chairman Emeritus

Mr. Robert S. Yenke
Director Classification Ratemakin~
National Council on Compensation nsurance
750 Park of Commerce Drive
Boca Raton, Florida 33487

RE: ADDITIONAL PROCESSING REQUESTS - NAIC PROJECT,
RATEMAKING (IIB-4a-c)

CLASSIFICATION

Dear Bob:

This letter follows our earlier discussions and is intended to
provide you with additional details regarding calculations
supp~rtin~ ~r investigation of classification ratemaking ~nsection I B a-c of our proposal to the NAI . The areas or
additional calculation w~ll treat the credibility formula used,
how it is applied in classification ratemaking and the loss
limitation used in the data.

Before we go into the details of these requests, we would
like to clarify the following three items from our letter of
December 19, 1990:

We provided details regarding the use of more than three
years in classification ratemaking and requested certain
output from that exercise. In reviewiqg our pro[osal,
you may also notice that we will consiaer the effect of
varying the number of years used in the industry group
calculations. We assume that you will need to assemble
the workpapers for the industry, grou~ relativities in
that process. In addition to the output requested in our
December 19, 1990 letter, we request that you also provide
us with the back~r?und to the g~ou~ relativities similarin detail to what is contained in ection F °fsAppendixtb
B-I-A of the Michigan filing. We will use thi address
item IIB4b in our proposal.

Included in our December 19, 1990 letter was a request to
have the classification rates recalculated using a different
trend procedure (see pages 7 and 8 of that letter~ isOUr
earlier discussions did not specificall~ mention ~
item. Therefore, we would like to verify that this item

Albany * Adanta * Boston ,~ Chicago ¯ Cincinnati ¯ Dallas ¯ Denver " Hartford ¯ Houston
Indianapolis * Los Angeles ¯ Milwaukee * Minneapolis * New York * Omaha ¯ Philadelphia

Phoenix ¯ Portland ¯ St. Louis ¯ San Diego ,, San Francimo * Seattle ¯ Washington. D.C.

Internationally WOODROW MILLIMAN
U.S.A.. U.K.. Canada. Netherlands. Australia, West Indies, Spain, Belgium, Denmark, Ireland, Norway and Mexico



Robert S. Yenke -2- January 25, 1991

did not get "lost in the shuffle" with the focus on the
larger project discussed in that letter.

In response to our req
a sample of states wit
ratemaki~ procedure.conversa on. I recal
sample and were going
yet received that samp

rom us regarding that

uest in item 4 (~ec~~~.. .. you suggested
h exceptions to         ssifica~1on

We agreed to a sampling in our phone
l tha~ you were preparing such a
to send it fairly soon. We have not
le. If you need further guidance

sample, please let us know.

Requested Analyses General Comments

For the analyses outlined below we request output as described in
our December 19, 1990 letter for Colorado, Connecticut, Florida,
Illinois, Maine, Nebraska and Orego~ Those calculations should
use policy years 1982 through 1984    estimate 1987 rates fusing
the namin~ ~onvention in that letter) and ~olicy years 198
~rough 1 8 to estimate 1988 rates In t ese cases we requestctual" experience also be include~ with the output, also as
described in our earlier letter. This will allow us two
comparisons of projected losses to "actual" losses with which totes he various credibility formulae.

To review relative stabi
policy years 1984 throu~
note that we are using ~
we discussed, our approa
varying one parameter at
that analyses for these
less additional effort t
of years. If it turns o
involved, resulting in a
then we could continue t
of data. We would prefe
however, to quantify the
experience base for clas

lit~ ~e also request calcul~tions usingh 1 8 and 1985 through 198 . You will
hree years of data in this request. As
ch will    be to restrict actual tests to

a time. We assume, from discussions,
latter two filing~ should require much
han the analyses for the first two sets
ut that substantial extra effort would be

significant delay in ~rovidin~ resultshe analysis without th::se latt r two se~s
r to have the additional experience

ff,,effect of years "rolling o    of t~e
sification ratemaking.

We recognize that yo~ may ha
for the most recent filing.
calculations for one filing
alternative loss limitations

ve detailed claim data available only
Thus, you may only be able to proviBe

in response to our request regarding

Requested Analysis --

Our initial review of
used for credibility

where the notation x^p indic
current credibility used by
rating is of the first type,
ratemaking is of the second

Credibility

available and practical formulae generally
resulted in two general families:

Z = E/(E+K), and

Z = min{1,(E/K)^p}

ates x raised to the ~ower p. The
the National Council for experience

while that used for classification
type. After review and discussion,

MILLIMAN & ROBERTSON, INC.
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we have concluded that, as a practical matter, there are classes
with sufficient experience to be fully credible by themselves.

Unfortunatel~, unmodified, the first family ~ credibilityformulae wil never give full credibility (Z )    Therefore,
our r~quest will concentrate on alternative credibility formulae
that fall in the second family.

We request these tests using the following alternative credibility
formulae:

For class experience use Z    (Expected Pure Premium/N)^.5,
where N is tne current full=credibility standard by state
and by loss type (serious, nonserious and medical). This
is the "square root" rule applied to the current credibility
base of expected pur~ premium. Base credibility for nationwide
pure premiums using he same 25 and 300 claim full credibility
standard, as is currently used except use the square
root instead of the current 2/~ power in that formula.

2. For class experience use Zz- ~Payr°ll/N)^’5" For serious
losses N is calculated as 2b~imes the average statewide
serious loss per dollar ofstatewide payroll. For non-
serious and medical losses N is calculated as 300 times the
average statewide non-serious (medical) loss per dollar of
statewide payrollThis replaces expected losses by payroll
in alternative I ~bove but attempts to maintain the same
"average" full credibility standard. Base credibility for
nationwide pure premiums using the same 25 and 300 claim
full credibility standard, as is currently used, except
use the square root instead of the current 2/3 power In
that formula.

3. For class experience use Z : (E~pected Pure Premium/~I^ 8,
where N is the current full creaibility standard ~y ate
and by loss type (serious, nonserious and medical . This
variant of alternative 1 ~ive less cred!bility to small
classes than the current ccIs"2/3 power formula. Base
credibility for nationwide ~ure premiums using the same 25
and 300 claim full credibil ty standard, as is currently
used, exce~ use the 0.8 power instead of the current 2/3
power in t t formula.

4. For class experience use Z : (Expected Pure Premium/N)^(2/3),
where N is double the current full credibility standard by
state and by loss ~ o    non d medical)ty e (seri u~ -serious an .
This tests the sensi~ivlty of~e process to an increase in
the full credibility standard. Base credibility for
nationwide pure premiums using 50 and 600 claims for the
full credibility standard using the current 2/3 power in
that formula.

5. For class e~erience use Z INumber of Claims/N)^.5,
where N is~    for serious cTa~ms and 300 for nonserious
and medical claims. This corresponds to the current
credibility formula used for national partial pure premiums
except using the square root. Base credibility for
nationwide pUreypremiumst using.the same 25 and 300 claim
full credibili standard, as ~s currently used, except
use the square root instead of the current 2/3 power in
that formula.

MILLIMAN & ROBERTSON, INC.
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Requested Analysis -- Loss Limitation

Loss limitations can affect the classification ratemaking
prRcedure. We recognize that detailed claim data required to
moaify the loss limltation may not be available but for the
most current filing_ Thus we limit our request in this regard
to only the yearsfor whic~ such are available.

We request that the following limitation be tested:

I. No limit. Here all losses, without limit, are included in
the classification ratemaking calculations.

2. 2.5 times the current loss limitation. This corresponds to
limiting losses to 50% of the self-rating point, as compared
to the current 20%.

3. 0.5 times the current loss limitation or double the revised
state experience rating loss limitation point whichever
is more convenient for you.

4. A sliding scale calculated as:

limitation = (.5 x current)/(1-Z)

where "current" denotes the current loss limitation and
Z denotes the smallest class partial pure premium
credibility using the current credibility formula. In
this caselarge and fully credible classes do not have
any loss limitation since as Z approaches I the formula
for loss limitation gets arbitrarily large. On the
other hand, small classes will tend to have lower
limitations, approaching one-half the current limitation
as Z approaches O.

Requested Analysis -- Reqional Pure Premium

For this analysis we wish to test an alternative to the nationwide
partial pure premiums. This alternative is intended to give
recognition to the partial pure premium indications in surrounding
states.

For this alternative we request that you first calculate regional
partial pure premiums, R, using the same procedure used for
national pure premiums, except limiting states used to states
in the same region as the state under review. For s!mplicity
at this stage, please use the National Council’s reglons; North
South, andWest.                                                      ’

We then request that you replace the national partial pure
premium used in the "A Sheet" calculations by

Z x R + (l-Z) x N, where

Z = (Claim Counts/25 or 300)^(2/3), and

N = Current Nationwide Partial Pure Premium

~ & ROBERTSON, INC.



Robert S. Yenke -5- January 25, 1991

Here, as in assigning credibility to nationwide pure premiums,
the full credibi.ity standard is 25 claims for serlous and 300
for non-serious and medical. In this case, however, the number
of claims is based on the number of claims in the region.

Bob, we hope that the above provides you with sufficient detail
to complete the processing requests for this section of our
analysls. Please call at your convenience to discuss any
questions you may have regarding this or any other request.

Best regards,

RMH:llr

cc: R. Hilton, NCCI
J. ~er~uist, M&R
E. . ~ossa, M&R
M. McMurray, M&R

Roger M. Hayne

MILLIMAN & ROBERTSON, INC.
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CLASSIFICATION RATEMAKING

Appendix B

Summary of Accuracy, Consistency, and Impact Tests

This appendix contains exhibits that present detailed summaries of the results of various
tests performed in comparing NCCI methodology with the various specific alternatives
considered in this examination.

Exhibit B-1 presents a summary of the square difference indices for each of the alternatives
tested. The definition of this statistic can be found on page 43 of this examination report.
It is intended to measure the difference between the current NCCI methodology and the
specific alternative. It does no~t provide any indication as to which is more accurate or
more consistent.

In addition to showing the square difference indices, Exhibit B-1 also shows all of the
alternative classification procedures considered in this portion of this examination. The
states and years used for each alternative will be represented by a non-blank cell on that
exhibit.

We selected the states to incorporate in the tests of various alternatives with an eye toward
the volume of processing our requests would require. Our initial requests were for five
consecutive rate filings for each of the twelve states using four and five years of data. In
addition, we requested the remaining alternatives to be calculated for four consecutive rate
filings for seven of the twelve target states.

After discussions with NCCI, given the volume for work this initial request required, we
reduced the scope of our original request. The goal of this reduction was to decrease the
overall work load while analyzing as wide a range of alternatives as possible.

Since actual loss data is only available for 1987 at first report, 1986 at second report and
1985 at third report, we were only able to apply our accuracy tests for alternatives having
calculations for 1987. Thus, for example, we were only able to use Colorado, Connecticut,
Illinois, Maine and Nebraska for the accuracy test in using five years of data even though
this alternative was calculated for at least two years in all twelve of our sample states.

Similarly, the availability of data affected the consistency tests that we could perform. In
the alternative with five years of data, we have three different sets of tests. The first
represents those states for which alternative calculations were available for all four years,

November 26, 1991 NCCI Examination - Volume VI - Section lib - Part 4
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CLASSIFICATION RATEMAKING

1987 through 1990, the second is for those having alternatives for 1988 through 1990 and
the third for all twelve states. The remaining alternatives generally had data available for
the same years for all states tested so that we only included one set of consistency tests.
The results of all of these tests are shown in Exhibits B-2 through B-4.

Exhibit B-2 presents a summary of the results of the various comparisons of relative loss
costs between classes and the actual amounts experienced for policy year 1987 at first
report. Two tests of accuracy are shown in this exhibit.

The top portion presents the results of the underwriting test. For this test, indicated ratios
of actual to expe.cted losses close to 100% indicate greater overall relative accuracy. The
approximate significance of differences is shown as ’P[Type II Error]’.

Small probabilities indicate a small estimated probability of showing this level of difference
assuming that the two distributions are the same. Thus small probabilities can be
interpreted as indicating that the specific alternative method is significantly more accurate
than the current NCCl method. On the other hand, large probabilities, close to 100%,
indicate that the current method is significantly more accurate at predicting relative loss cost
differences.

The remainder of the exhibit summarizes mean square error and corresponding Wilcoxon
tests. These tests were conducted for various size classes separately and for all classes
combined, in the last section. The class size groups are based on the volume of premiums
generated by the various classes when ranked for all states and all classes combined.

Smaller mean square errors indicate generally more accurate forecasts of relative loss cost
differences than larger ones. We also included a Wilcoxon Statistic to test the difference
between the two methods, again by class size and for all classes in a state combined.

A positive Wilcoxon Statistic indicates that the alternative method tended to be more
accurate than the current method while a negative statistic indicates the opposite result.
Again, probabilities close to 0% or 100% indicate significant differences, the former
indicating that the alternative method is more accurate and the latter indicating that the
current method is.

Exhibit B-3 provides a similar summary for the consistency tests. In this case we calculated
the variances of the ratios of the class rate with an overall average rate based on other

NCCI Examination - Volume Vl - Section liB - Part 4 November 26, 1991
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states available for that class, year and alternative. Small variances indicate more consistent
identification of differences between the state and a larger average.

As with the mean square error and Wilcoxon Statistics in Exhibit B-2, we tested the
differences for large, medium and small classes separately as well as for all classes
combined. Interpretations of the Wilcoxon Statistics and the corresponding probabilities
described in connection with Exhibit B-2 also apply in Exhibit B-3.

Exhibit B-4 summarizes the results of our tests regarding losses in excess of the loss
limitation used in classificaUon ratemaking. For each state tested, this exhibit shows the
number of classes in each industry group and the number of classes that show differences
at the indicated confidence levels.

For example, in Connecticut there are 192 Manufacturing classes. Of these each of 51
were significanUy different from the remainder at a 90% confidence level. If the required
confidence level were to increase to 95% the number of classes drops to 46, and so forth.

November 26, 1991 NCCI Examination - Volume VI - Section lib - Part 4
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NCCI
ACTUAL VS. EXPECTED TEST

4 Years of Data

Exhibit B-2
Page 1 of 17

State/Test
Underwriting Test
No. Group 1 Classes
No. Group 2 Classes
Total Classes

Group I Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act.IGrp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp,

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act./Grp. 2 Cur.
Grp. 2 Act.IGrp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

Florida

215
295
510

$355,312,827
$345,662,714
$358,578,460

103
99

$417,416,265
$427,066,378
$414,150,632

98
101

20.0%

36
385,152
416,855

-0.15
55.9%

82
407,557
386,453

1.00
16.0%

387
166,480
167,632

-0.02
50.6%

510
219,775
219,490

0.50
30.8%:

Maine

194
215
409

$56,595,414
$51,826,076
$54,370,994

109
104

$94,550,191
$99,319,529
$96,774,611

95
98

2.0~

7
128,730
134,382

-0.52
65.6~

27
218,496
216,290

0.71
24.0o/c

374
259,435
249,161

2.12
1.7o/~

409
254,715
245,227

2.14
1.6o~

MILLIMAN & ROBERTSON, INC.



NCCl
ACTUAL VS. EXPECTED TEST

5 Years of Data

Exhibit B-2
Page 2 of 17

State/Test
Underwriting Test
!No. Group I Classes
No. Group 2 Classes
Total Classes

Group 1 Actual Loss
Group 1 Current Expected
Group I Alternate Expected
Grp. 1 Act.IGrp. 1 Cur.
Grp. 1 Act.IGrp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act.IGrp. 2 Cur.

Colorado Connecticut Illinois Maine Nebraska

217
269
486

$125,544,720
$115,990,692
$125,521,712

108
100

$127,503,459
$137,057,488
$127,526,467

93

214
250
464

$162,338,399
$141,703,060
$150,696,771

115
108

$143,518,532
$164,153,871
$155,160,160

87

274
249
523

$364,403,590
$356,160,064
$376,888,301

102
97

$423,726,202
$431,969,728
$411,241,491

98

189
220
409

$57,365,037
$53,111,868
$55,581,103

108
103

$93,780,568
$98,033,737
$95,564,502

96
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type-I Error]

100
2.0o/�

7
247,532
256,190

0.34
34.4~

28
105,979

97,363
0.70

24.3~

448
75,186
71,309

0.55
29.2%

486
79,379
75,420

0.91
18.0%

92
2.0o~

10
3,617,630
2,471,459

2.43
0.8%

37
232,676
232,079

1.16
12.2%

414
68,699
69,935

0.04
48.4%

464
150,258
129,097

1.12
13.1%o

103
10.0%

27
169,055
212,703

-0.96
83.2%

58
256,779
254,632

1.30
9.7%

438
132,311
126,580

0.86
19.6%

523
148,011
145,227

0.98
16.3%

98
2.5%

7
128,730
127,467

-0.10
53.1%

27
218,496
216,154

0.77
21.9%

374
259,435
252,559

2.26
1.2~

409
254,715
248,232

2.29
1.1%

217
210
427

~37,811,187
~;35,307,025
~38,018,556

107
99

~40,287,722
S42,791,884
~40,080,353

94
101
5.0%

1
116,113
49,617

1.00
NA

2
3,975

20,223
-1.34
75.0%

424
115,411
114,184

1.06
14.4%

427
114,891
113,592

0.99
16.0%

MILLIMAN & ROBERTSON, INC.



NCCl
ACTUAL VS. EXPECTED TEST

Credibility -- Expected Losses to .5 Power

Exhibit B-2
Page 3 of 17

State/Test
Underwriting Test
No. Group 1 Classes
No. Group 2 Classes
Total Classes

Group 1 Actual Loss
Group I Current Expected
Group I Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act.IGrp. 2 Cur.
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
IWilcoxon Statistic
P[Type I ’Error]

129
381
510

Florida

$294,433,054
$298,348,147
$299,374,023

99
98

$478,296,038
$474,380,946
$473,355,069

101
101

70.0%

35
385,152
385,309

-0.51
69.4%

82
407,557
407,796

-1.02
84.6%

387
166,480
167,752

0.50
30.8%

42
367
409

Maine

$23,231,852
$27,146,768
$27,503,281

86
84

$127,913,753
$123,998,837
$123,642,324

103
103

90.0%

7
128,730
131,749

-1.15
85.2%

27
218,496
218,468

-1.89
97.1%

374
259,435
261,723

2.29
1.1%

Nebraska

130
297
427

$31,815,981
$35,611,853
$36,045,970

89
88

$46,282,928
$42,487,056
$42,052,939

109
110

98.0~©

1
116,113
123,460

-1.00
NA

2
3,975
4,380
-0.45
50.0%

510
219,775
220,807

-0.34
63.2%

409
254,715
256,855

1.51
6.5%

424
115,411
115,990

-1.34
91.0%

427
114,891
115,485

-1.45
92.7o/~
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NCCI
ACTUAL VS. EXPECTED TEST

Credibility -- Expected Losses to .8 Power

State/Test
Underwriting Test
No. Group 1 Classes
No. Group 2 Classes
Total Classes

Group I Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
;Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected.
Grp. 2 Act.IGrp. 2 Cur.

Florida

407
103
510

Maine

111
298
409

$619,596,363
$606,511,786
$608,439,954

102
102

$153,132,729
$166,217,306
$164,289,138

92

$13,304,076
$13,525,552
$13,763,638

98
97

$137,841,529
$137,620,053
$137,381,967

100
Grp. 2 Act./Grp. 2 Exp.
.P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
"MSE Current Method
MSE Alternate Method
Wilcoxon statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

93
5.0%

36
385,152
371,408

0.46
32.3%

82
407,557
405,772

1.68
4.7%;

387
166,480
165,261

-0.34
63.3%

510
219,775
217,607

0.78
21.7%

100
60.0o~

7
128,730
127,548

0.10
46.9%

27
218,496
218,833

0.02
49.1%

374
259,435
257,560

0.17
43.2%

409
254,715
253,001

0.20
42.1o/c

Exhibit B-2
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NCCI
ACTUAL VS. EXPECTED TEST
Credibility -- Claim Count Basis

Exhibit B-:
Page 7 of 17

State/Test
Underwriting Test
No. Group I Classes
No. Group 2 Classes
iTotal Classes

Group 1 Actual Loss
Group I Current Expected
Group I Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act./Grp. 2 Cur.

Florida

366
144
510

$498,292,078
$490,047,549
$493,358,81 7

102
101

$274,437,014
$282,681,543
$279,370,275

97
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

98
15.0%

36
385,152
371,014

0.88
18.8%

82
407,557
411,366

0.42
33.7%

387
166,480
165,414

-1.57
94.2%

510
219,775
218,587

-0.89
81.5%

Maine

94
315
409

$16,892,348
$17,513,733
$18,303,188

96
92

$134,253,257
$133,631,872
$132,842,417

100
101

70.0%

7
128,730
123,327

0.10
46.9%

27
218,496
220,063

-0.20
58.1%

374
259,435
261,658

-0.04
51.6%

409
254,715
256,781

-0.11
54.5o/t

MILLIMAN & ROBERTSON, INC.



NCCl
ACTUAL VS. EXPECTED TEST

Loss Limitation -- Unlimited

Exhibit B-2
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State/Test
Underwriting Test
No. Group 1 Classes
No. Group 2 Classes
Total Classes

Group I Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Florida

302
208
510

$364,171,51 2
$362,727,214
$372,743,335

100
98

Maine

15
394
409

$16,441,901
$19,517,760
$20,622,239

84
80

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act.IGrp. 2 Cur.

$436,592,549
$438,036,847
$428,020,726

100

$138,212,259
$135,136,400
$134,031,921

102
Grp. 2 Act./Grp. 2 Exp. 102 103
P[Type II Error] 50.0%; 75.0o~t
Mean Square Error Test
No. of Large Classes 36 7
MSE Current Method 398,705 123,913
MSE Alternate Method 445,934 133,612
Wilcoxon Statistic -1.43 -0.52
P[Type I Error] 92.3~ 65.6o~

No. of Medium Classes 82 27
MSE Current Method 835,928 283,969
MSE Alternate Method 838,057 293,440
Wilcoxon Statistic -0.16 -1.07
P[Type I Error] 56.5%~ 85.8oA

No. of Small Classes 387 374
MSE Current Method 223,436 268,523
MSE Alternate Method 226,877 270,055
Wilcoxon Statistic -0.74 4.04
P[Type I Error] 76.9% 0.0o,~

All Classes 510 409
MSE Current Method 332,742 267,459
MSE Alternate Method 338,980 269,654
Wilcoxon Statistic -0.99 3.32
P[Type I Error] 83.8% 0.0o~

MILLIMAN & ROBERTSON, INC.
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NCCl
ACTUAL VS. EXPECTED TEST
Loss Limitation -- Sliding Scale

State/Test Florida Maine
Underwriting Test
No. Group 1 Classes 235 12
No. Group 2 Classes 275 399
Total Classes 510 411

Group 1 Actual Loss $307,235,421 $15,210,961
Group 1 Current Expected $300,617,306 $17,811,728
Group 1 Alternate Expected $310,635,626 $18,726,413
Grp. 1 Act./Grp. 1 Cur. 102 85
Grp. 1 Act.IGrp. 1 Exp. 99 81

Group 2 Actual Loss $481,525,054 $139,526,092
Group 2 Current Expected $488,143,169 $136,925,325
Group 2 Alternate Expected $478,124,850 $136,010,640
Grp. 2 Act.IGrp. 2 Cur. 99 102
Grp. 2 Act./Grp. 2 Exp. 101 103
P[Type II Error] 20.0% 70.0%
Mean Square Error Test
No. of Large Classes 36 7
MSE Current Method 398,124 125,264
MSE Alternate Method 446,995 141,702
Wilcoxon Statistic -1.90 -1.1 5
P[Type I Error] 97.1% 85.2o/o

No. of Medium Classes 82 28
MSE Current Method 426,626 285,041
MSE Alternate Method 426,262 293,836
Wilcoxon Statistic 0.32 -1.37
P[Type I Error] 37.5% 91.5%

No. of Small Classes 387 375
MSE Current Method 162,345 249,741
MSE Alternate Method 163,206 249,801
Wilcoxon Statistic 0.70 4.15
P[Type I Error] 24.1% 0.0%

All Classes 510 411
MSE Current Method 220,500 250,415
MSE Alternate Method 224,461 251,330
Wilcoxon Statistic 0.20 3.24
P[Type I Error] 42.3% 0.1%

Exhibit B-2
Page 10 of 17
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Methodology/Test
Underwriting Test
No. Group I Classes
No. Group 2 Classes
Total Classes

NCCI
ACTUAL VS. EXPECTED TEST

Colorado

5 Years
of Data

.5 Power
w/Payroll

Double
Credibility

.5 Limit
Loss

217 229 221 342
269 257 265 146
486 486 486 488

Group I Actual Loss $125,544,720 $157,845,867 $55,729,971 $139,982,061
Group I Current Expected $115,990,692 $151,934,611 $50,229,550 $134,770,336
Group 1 Alternate Expected $125,521,712 $154,129,013 $52,171,441 $138,195,903
Grp. 1 Act./Grp. 1 Cur. 108 104 111 104
Grp. 1 Act./Grp. 1 Exp. 100 102 107 101

Group 2 Actual Loss $127,503,459 $95,202,312 $197,318,208 $112,959,157
Group 2 Current Expected $137,057,488 $101,113,568 $202,818,629 $118,170,883
Group 2 Alternate Expected $127,526,467 $98,919,167 $200,876,738 $114,745,316
Grp. 2 Act./Grp. 2 Cur. 93 94 97 96
Grp. 2 Act./Grp. 2 Exp. 100 96 98 98
P[Type II Error] 2.0% 10.0% 2.0% 2.0o~
Mean Square Error Test
No. of Large Classes 7 7 7 8
MSE Current Method 247,532 247,532 247,532 245,981
MSE Alternate Method 256,190 236,559 255,409 229,176
Wilcoxon Statistic 0.34 1.35 -1.01 1.18
P[Type I Error] 34.4% 7.8% 81.3% 12.5o~

No. of Medium Classes 28 28 28 30
MSE Current Method 105,979 105,979 105,979 86,008
MSE Alternate Method 97,363 108,004 104,241 81,760
Wilcoxon Statistic 0.70 -1.27 1.71 -0.57
P[Type I Error] 24.3% 89.9% 4.4% 71.7%

No. of Small Classes 448 448 448 448
MSE Current Method 75,186 75,186 75,186 69,192
MSE Alternate Method 71,309 74,480 74,234 66,940
Wilcoxon Statistic 0.55 0.01 1.02 -0.71
P[Type I Error] 29.2% 49.7% 15.4% 76.0%

All Classes 486 486 486 488
MSE Current Method 79,379 79,379 79,379 72,727
MSE Alternate Method 75,420 78,677 78,510 70,148
Wilcoxon Statistic 0.91 -0.17 1.31 -0.39
P[Type I Error] 18.0% 56.7o/= 9.5% 65.2~

Exhibit B-’-
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Methodology/Test
Underwriting Test
No. Group I Classes
No. Group 2 Classes
Total Classes

Group 1 Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act./Grp. 2 Cur.
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

!No. of Small Classes
!MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

NCCl
ACTUAL VS. EXPECTED TEST

Connecticut

5 Years
of Data

214
250
464

$162,338,399
$141,703,060
$150,696,771

115
108

$143,518,532
$164,153,871
$155,160,160

87
92

2.0O/o

10
3,617,630
2,471,459

2.43
0.8%

37
232,676
232,079

1.16
12.2%

414
68,699
69,935

0.04
48.4~

464
150,258
129,097

1.12
13.1o~

.5 Power
w/Payroll

285
179
464

$230,329,551
$224,357,215
$227,902,378

103
101

$75,527,380
$81,499,716
$77,954,553

93
97

40.0%

10
3,617,630
3,530,936

1.36
8.7%

37
232,676
243,041

-1.48
93.0%

414
68,699
69,544
-0.30
61.7%

464
150,258
150,144

-0.48
68.4%

Double
Credibility

300
164
464

$139,531,008
$130,922,380
$133,339,443

107
105

$166,325,923
$174,934,551
$172,517,488

95
96

2.5%

10
3,617,630
3,618,534

0.41
33.9O/o

37
232,676
224,466

2.29
1.1O/o

414
68,699
69,213
-2.25
98.8O/o

464
1~0,258
150,103

-1.07
85.8o~t

.5 Limit
Loss

267
199
466

$181,807,495
$176,607,979
$179,790,080

103
101

$112,386,864
$117,586,380
$114,404,279

96
98

40.0~

10
3,590,955
3,590,189

-0.06
52.4~

39
248,313
241,949

0.65
25.9%

414
66,004
65,540
-0.36
64.0%

466
148,949
147,998

-0.28
61.1%

Exhibit B-2
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Methodology/Test
Underwriting Test
No. Group I Classes
No. Group 2 Classes
Total Classes

NCCl
ACTUAL VS. EXPECTED TEST

Illinois

5 Years
of Data

274
249
523

.5 Power
w/Payroll

233
290
523

Double
Credibility

321
202
523

Group I Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected

$364,403,590
$356,160,064
$376,888,301

102
97

$423,726,202
$431,969,728
$411,241,491

$467,454,621
$450,390,685
$455,848,133

104
103

$320,675,171
$337,739,107
$332,281,659

$432,116,147
$415,517,292
$419,301,620

104
103

$356,013,645
$372,612,500
$368,828,172

Grp. 2 Act./Grp. 2 Cur.
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

98
103

10.0%

95
97

5.0%

96
97

2.0%

27 27 27
169,055 169,055 169,055
212,703 158,265 166,590

-0.96 2.50 1.92
83.2% 0.6% 2.7%

NO. of Medium Classes 58 58 58
MSE Current Method 256,779 256,779 256,779
MSE Alternate Method 254,632 250,214 250,098
Wilcoxon Statistic 1.30 -0.15 2.58
P[Type I Error] 9.7% 56.00~ 0.5%

No. of Small Classes 438 438 438
MSE Current Method 132,311 132,311 132,311
MSE Alternate Method 126,580 129,677 130,509
~Wilcoxon Statistic 0.86 1.56 -0.44
iP[Type I Error] 19.6% 5.9°~ 66.9%

IAII Classes 523 523 523
MSE Current Method 148,011 148,011 148,011
MSE Alternate Method 145,227 144,520 145,634
Wilcoxon Statistic 0.98 2.07 0.82
P[Type I Error] 16.3% 1.9% 20.5o/©
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Methodology/Test
Underwriting Test
No. Group I Classes
No. Group 2 Classes
~Total Classes

~Group I Actual Loss
Group 1 Current Expected
~Group I Alternate Expected
:Grp. 1 Act./Grp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act.IGrp. 2 Cur.
Grp. 2 Act./Grp. 2 Exp.
P[Type II Error]
!Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

!No. of Medium Classes
MSE Current Method
MSE Alternate Method
’Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
!P[Type I Error]

All Classes
~MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[TylSe I Error]

5 Years
of Data

217
210
427

$37,811,187
$35,307,025
$38,018,556

107
99

$40,287,722
$42,791,884
$40,080,353

94
101
5.0~

1
116,113
49,617

1 o00
NA

2
3,975

20,223
-1.34
75.0%

424
115,411
114,184

1.06
’14.4%

427
114,891
113,592

0.99
16.0%

NCCI
ACTUAL VS. EXPECTED TEST

Nebraska

.5 Power
Credibility

130
297
427

$31,815,981
$35,611,853
$36,045,970

89
88

$46,282,928
$42,487,056
$42,052,939

109
110

98.0%

1
116,113
123,460

-1.00
NA

2
3,975
4,380
-0.45
50.0~

424
115,411
115,990

-1.34
91.0o~

.5 Power
w/Payroll

Double
Credibility

163 172
264 255
427

$37,846,930
$39,382,333
$40,271,955

96
94

$40,251,979
$38,716,576
$37,826,954

104
106

90.0%

1
116,113
132,178

-1.00
NA

2
3,975
7,900
-1.34
75.0%

424
115,411
115,762

-1.30
90.4%

427

$30,903,711
$29,669,303
$30,495,634

104
101

$47,195,198
$48,429,606
$47,603,275

97
99

20.0%

1
116,113
115,184

1.00
NA

2
3,975
5,826
-0.45
50.0~

424
115,411
111,028

-0.54
70.4%

427
114,891
110,545

-0.54
70.5%

427
114,891
115,485

-1.45
92.7~

427
114,891
115,29’5

-1.51
93.4%

Exhibit B-2
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.5 Limit
Loss

324
105
429

$50,626,991
$48,762,639
$49,779,192

104
102

$27,123,762
$28,988,114
$27,971,561

94
97

5.0~

1
136,621
105,629

1.00
NA

2
2,494
7,004
-0.45
50.0o~

426
71,687
71,183
-0.72
76.5o~

429
71,516
70,964
-0.68
75.1 oA

MILLIMAN & ROBERTSON, INC.



Methodology/Test
Underwriting Test
No. Group 1 Classes
No. Group 2 Classes
Total Classes

Group I Actual Loss
Group I Current Expected
Group 1 Alternate Expected
Grp. 1 Act.IGrp. 1 Cur.
Grp. 1 Act./Grp. 1 Exp.

Group 2 Actual Loss
Group 2 Current Expected
Group 2 Alternate Expected
Grp. 2 Act.IGrp. 2 Cur.
Grp. 2 Act.IGrp. 2 Exp.
P[Type II Error]
Mean Square Error Test
No. of Large Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Medium Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

No. of Small Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

All Classes
MSE Current Method
MSE Alternate Method
Wilcoxon Statistic
P[Type I Error]

NCCI
ACTUAL VS. EXPECTED TEST

Oregon

.5 Power
w/Payroll

188
271
459

$179,070,470
$177,700,518
$179,668,870

101
100

$124,265,200
$125,635,153
$123,666,800

99
100

50.0o/©

7
1,036,953
1,039,21 6

-0.34
59.4%

26
630,149
627,558

0.83
20.5%

423
77,614
79,094
-0.64
74.0%

459
123,388
124,646

-0.55
70.8%

Double
Credibility

267
191
458

$142,641,376
$137,581,408
$140,081,741

104
102

$160,694,294
$165,754,262
$163,253,929

97
98

20.0%

7
1,037,004
1,029,999

0.51
28.9%

26
630,132
621,397

2.48
0.7%

422
77,612
77,403

1.37
8.5%

458
123,640
122,844

2.06
2.0%

.5 Limit
Loss

429
33

462

$189,268,789
$171,941,024
$174,830,302

110
108

$109,654,893
$126,982,658
$124,093,380

86
88

2.0~

7
1,133,411
1,018,905

2.03
1.6~

27
643,945
639,648

0.72
23.5%

422
74,721
72,268

3.40
0.0%

462
122,350
118,112

3.76
0.0~
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NCCI
INCREASED LIMIT FACTOR TEST

Number of Classes at Confidence Level XX

Exhibit B-4
Page 1 of 2

State

Connecticut
Manufacturer
Contractor
Other

Florida
Manufacturer
Contractor
Other

Illinois
Manufacturer
Contractor
Other

Maine
Manufacturer
Contractor
Other

Michigan
Manufacturer
Contractor
Other

North Carolina
Manufacturer
Contractor
Other

Nebraska
Manufacturer
Contractor
Other

Oregon
Manufacturer
Contractor
Other

Utah
Manufacturer
Contractor
Other

Wisconsin
Manufacturer
Contractor
Other

Classes
per Industry

Group

192
54

142

214
64

165

258
72

157

122
51

138

180
60

159

228
58

149

128
59

139

177
59

156

145
59

152

215
60

162

90.0%

51
6

25

168
27

107

212
38
109

74
36
120

157
40
123

203
40

127

2
50
118

145
48
126

1
41

2

193
45
140

Confidence Level
95.0% 97.5%

46 34
4 3

17 11

154 129
24 20

1 O0 96

204 188
36 33

105 98

56 17
34 23

110 92

151 141
39 36

119 117

190 163
38 36

119 111

o o
47 39

109 91

136 119
44 41

126 117

o o
29 14

1 0

184 155
45 42

138 130

99.0%

26
3

11

99
19
93

174
29
89

3
19
78

125
34

113

136
32
97

o
29
83

98
35

109

o
5
o

122
38

122

MILI.JMAN & ROBERTSON, INC.



NCCI
INCREASED LIMIT FACTOR TEST

Percentage of Classes at Confidence Level XX

Exhibit B-4
Page 2 of 2

State

Connecticut
Manufacturer
Contractor
Other

Florida
Manufacturer
Contractor
Other

Illinois
Manufacturer
Contractor
Other

Maine
Manufacturer
Contractor
Other

Michigan
Manufacturer
Contractor
Other

North Carolina
Manufacturer
Contractor
Other

Nebraska
Manufacturer
Contractor
Other

Classes
perlndustry

Group

192
54

142

214
64

165

258
72

157

122
51
138

180
60
159

228
58

149

128
59
139

90.0%

26.6%c
11.1o/c
17.6o~

78.5o~
42.2o/t
64.8%1

82.2%!

52.8~
69.4%=

60.7%!
70.6%1
87.0%

87.2%
66.7%
77.4%

89.0%
69.0%
85.2%1

1.6%!
84.7%
84.9%

99.0%
Confidence Level
95.0% 97.5%

24.0% 17.7%1
7.4% 5.6%I

12.0O/o 7.7O/o

72.0O/o 60.3%
37.5% 31.3%
60.6% 58,2%

79.1% 72.9%
50.0°/o 45.8%
66.9°/o 62.4%

45.9% 13.9%
66.7% 45.1%o
79.7% 66.7%

83.9% 78.3%
65.0% 60.0%
74.8% 73.6%

83.3% 71.5%
65.5% 62.1%
79.9% 74.5%

0.0% 0.0%
79.7% 66.1%o
78.4% 65.5%

76.8% 67.2%
74.6% 69.5%
80.8% 75.0%

0.0% 0.0%
49.2% 23.7%

0.7% 0.0%

85.6% 72.1%
75.0% 70.0%
85.2% 80.2%

13.5%
5.6%
7.7%

46.3%
29.7%
56.4%

67.4%
40.3%
56.7%

2.5%
37.3%
56.5%

69.4%
56.7%
71.1%

59.6%
55.2%
65.1%

0.0%
49.2%
59.7%

Oregon
Manufacturer 177 81.9% 55.4%
Contractor 59 81.4% 59.3%
Other 156 80.8% 69.9%

Utah
Manufacturer 145 0.7% 0.0%
Contractor 59 69.5% 8.5%
Other 152 1.3% 0.0%

Wisconsin
Manufacturer 215 89.8% 56.7%
Contractor 60 75.0% 63.3°~
Other 162 86.4% 75.3°/~
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CLASSIFICATION RATEMAKING

Appendix C

Example Calculations for Tests of Industry Group Differentials

Exhibits C-1 through C-4 provide examples of the calculations used to derive the results
described in part V of this section of this examination report. The basic data, from
Appendix A-Vll of the NCCl filings, are summarized in Exhibit C-I. These data include the
expected losses, indicated losses, ratio of indicated to expected losses and the indicated
industry group differentials.

Exhibit C-2 shows the corresponding sums for all of the states for which data were
available. The ratios of indicated to expected losses and the indicated industry group
differentials are calculated as in Appendix A-VII of the NCCI filings.

Exhibit C-3 shows the calculation of the mean square error for the Colorado filing.
Columns (1), (2), (4), and (5) are taken from the first page of Appendix A-VII prepared by
the NCCI for the two alternatives. The expected losses assume the same total as the actual
losses, but distribute them to the industry groups in the same proportion as the 1987
manual premium. The square errors, difference and corresponding Wilcoxon Statistic are
calculated as described in part V.B of this section of this examination report.

Exhibit C-4 shows the calculations for the consistency test. The relativities in column (2)
are the relativities to "Overall’ in Exhibit C-1 and are the ratios of the Colorado industry
group differentials to those in Exhibit C-2. The variances for each industry group are shown
as the arithmetic averages on that exhibit and the calculation of the Wilcoxon Statistic is
also shown on that exhibit.
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Appendix D

Discussion of Questions Regarding ’F’ Classes

This appendix includes an evaluation of current NCCI ’F’ class ratemaking methodology
and is in direct response to the March 1991 request of the Examination Oversight
Committee. Section IIA of this examination describes the current NCCI ’F’ class ratemaking
procedures in terms of differences between ratemaking for industrial classes and for ’F’
classes. The discussion in this appendix addresses some of the major differences and
considers some alternatives.

The format is that of question and answer. ’LHWCA’ denotes the U.S. Longshore and
Harbor Workers’ Compensation Act. ’State Act’ refers to a state’s workers’ compensation
statutes.

Observations are based upon NCCI documentation and interviews with NCCI personnel.
We also reviewed five rate filings: Michigan (1/1/91), Maine (1/1/91), Florida 1/1/90),
South Dakota (3/1/91), and Arizona (10/1/88).

QUESTION:

Is it a reasonable alternative to make ’F’ class ratemaking more consistent with industrial
class ratemaking by deriving an overall rate level change for a state and then allocating the
change to classes?

DISCUSSION:

Based upon a review of NCCI methodology and five state rate filings, we conclude that the
current approach to ’F’ class ratemaking is reasonable. Because the ’F’ class financial call
experience is not credible for deriving loss ratios and ’F’ class experience by individual state
is sparse, using an overall rate level change approach for an individual state like the
industrial classes is not reasonable.

The ratemaking methodology for ’F’ classes uses a pure premium method which derives the
rate for each class based upon WCSP data. For industrial classes, the NCCI utilizes a loss
ratio approach to identify the overall rate level change which is then allocated to classes
using a pure premium method. Financial call experience supports the overall rate level
change and WCSP data is used to allocate the overall rate level change to classes.
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The pure premium approach and the loss ratio approach are both well documented and
their equivalence is demonstrated in actuarial literature. Assuming that consistency in
methodology is preferable, we considered (1) whether current ’F’ class data will support the
more consistent approach, and (2) whether the consistent approach will provide
indications at least as reasonable as the current methodology.

The NCCI considers the earned premium data in the ’F’ class financial calls for policy year
and calendar year to be unusable due to data quality problems. This precludes the use of
the loss ratio approach for ’F’ classes. The NCCI documented attempts to utilize the data
between 1978 and 1980, and in 1986, and concluded that carriers were unable to report
the requested earned premium and loss information.

Sparse ’F’ class data on an individual state by state basis provides low credibility for
indicated rate level changes. The NCCI considers the countrywide ’F’ class experience in
aggregate to be equivalent in volume to a medium-sized state. Thus, except for Louisiana
which is the state with the largest amount of data, the volume of ’F’ class experience for
most states is sparse. A review of five rate filings confirms that observation. For example,
for policy years 1982 to 1984, there were a total of only 13 ’F’ class claims reported in
Michigan. For policy years 1984 to 1986, there were a total of only 31 ’F’ class claims in
Maine. Thus, even if accurate data was available to support a loss ratio approach, the
indications would be questionable for most states. The use of a countrywide indicated rate
level change is not feasible because of the impact of benefits under the different state
statutes discussed in the next question.

QUESTION:

Is the calculation of countrywide ’F’ class rates a reasonable alternative?

DISCUSSION:

A review of the basic NCCl methodology and five state rate filings indicates that it is not
reasonable to derive ’F’ class rates (or loss costs) for direct use countrywide. ’F’ class rates
must be developed on a state by state basis to recognize the impact of benefits under each
state’s statutes as well as benefits under the LHWCA. For each state, there is a unique mix
of loss experience under the State Act and LHWCA. State-specific ratemaking components
include benefit levels, assessments, loss adjustment expenses, and payroll limitation.

NCCI Examination - Volume Vl - Section liB - Part 4 November 26, 1991

MILLIMAN & ROBERTSON, INC.



CLASSIFICATION RATEMAKING

The ’F’ class risk is a combination of risk under each State’s Act and risk under the
LHWCA. Therefore, the rates must reflect that blend. In each state, ’F’ class claimants can
elect to receive compensation under the State Act or the LHWCA at the time that the claim
is reported. Usually, claimants choose the benefits most advantageous at that time. NCCI
estimates that for countrywide ’F’ class data, approximately 70% of the losses are under the
LHWCA because the benefits under the LHWCA are generally higher. However, the
proportion can differ greatly by individual state. For example, in Maine, only 32% of the
losses are under the LHWCA. In states with much lower state benefit levels, the proportion
under the LHWCA is much higher.

Assessment rates differ between states and the LHWCA. The Special Fund assessment rates
under the LHWCA are substantially higher than the states’ assessment rates. The Special
Fund assessments have also increased significantly during the past ten years, primarily
driven by second injury claims which accounted for 87% of Special Fund expenditures in
federal fiscal year 1987. The current Federal assessment rate of 31.2% is applied to
indemnity payments and NCCI estimates that the impact is equivalent to a 24.2% rate on
total losses. In 1979, the federal assessment rate was 4.3% but has been above 11% since
1982. In the reviewed state filings, state assessments ranged from 0% to 1.9% of total
losses. The impact of assessments depends upon the proportions of affected losses which
differ by state as well as the assessment rates.

Benefit levels differ between the State Acts and the LHWCA. The impact of the benefit
level difference in each state also depends upon the proportion of losses affected.

In addition, some states mandate their own factor for loss adjustment expenses. Louisiana
still has a payroll limitation.

C~UESTION:

Is the current use of pure premium indicated by national relativity reasonable?

DISCUSSION:

A review of the documented formulas and methodology and state rate filings indicates that
the approach is reasonable. NCCI derives a formula pure premium similar to that
calculated for industrial classes. The major difference is the need to reflect the impact of
the State Act as well as the LHWCA in the use of a pure premium indicated by national
relativity.
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For a given state, there may be many ’F’ classes with no or very low credibility for the
state’s indicated pure premium. For example, Michigan had only 4 of 16 classes with
credibility above "10% in the latest rate filing. Maine had only 2 of 16 with credibility
greater than 11%. Therefore, it is important to have some current indications to
complement the pure premium underlying present rate. For most ’F’ classes, the formula
pure premium will be the average of the pure premiums from the national indication and
the underlying rate with some relatively small adjustment for indicated state experience, if
any.

To efficiently accommodate all of the individual state rate filings, NCCI first aggregates the
experience for all states except Louisiana to produce interim pure premiums indicated by
national relativity. These interim values contain federal losses brought to the appropriate
federal level of benefits and assessments. Losses under each State Act are converted from
their state’s benefit level to the federal benefit level.

Then, a state’s national pure premiums are calculated. The interim national pure premiums
are multiplied by factors to reflect the specific impact of losses under the State Act.
Conversion addresses state benefit levels, state assessments, the state’s loss adjustment
factor, and state payroll limitation.

QUESTION:

Should there be provision for trend?

DISCUSSION:

We believe that there should be provision for trend in the ’F’ class rate calculations.
Medical inflation continues and medical benefits have been increasing as a proportion of
total benefits. Indemnity trends should be investigated. The NCCI had already targeted
the inclusion of trend as a task to be addressed for the new cycle of rate filings to be
completed for "1992.

The "1990 ’F’ class rate filings incorporated no provision for trend. NCCI concluded that
the WCSP trend indications were distorted by major statutory changes in 1984, and the
search for alternative sources was postponed because more emphasis was placed on rate
filings for the industrial classes. The .1984 changes included capping of the rate of
escalation for the first time and elimination of survivorship benefits for spouses of
permanent total claimants.
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It should be noted that beginning in 1990, NCCI reinstituted annual ’F’ class rate filings
after developing a new ’F’ class ratemaking system. There had been only one set of ’F’
class rate filings between 1984 and 1989 which was the period during which NCCI moved
to the Florida location and resources were needed for industrial class ratemaking.

We believe that the ’F’ class financial calls can provide some insight into at least the
medical trends. NCCI has considered the ’F’ class financial calls to be unusable for
ratemaking because of data quality problems but we understand that the greatest problem
has been with the reported standard premium. Trend indications based upon reported
losses will at least permit some evaluation of the use of medical trends for industrial classes
in a state. We understand that NCCI is investigating the use of ’F’ class financial call data
as well as seeking other sources.

QUESTION:

Is the NCCI seeking an alternative source for loss development factors from the fifth report
to ultimate?

DISCUSSION:

NCCI is seeking a source of loss development factors from the fifth report to ultimate. In
the latest ’F’ class rate filings, experience from the District of Columbia’s Workers’
Compensation Act (DCCA) was used to provide the loss development factors after the fifth
report. However, the benefit levels under DCCA ceased to be the same as the benefit
levels for the LHWCA in 1982.

We understand that NCCl is investigating the use of ’F’ class financial call data and seeking
other sources. We believe that the ’F’ class financial calls can provide some insight into
loss development patterns to at least permit some evaluation of the use of loss development
factors derived from industrial class experience in a state.
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Appendix E

Subdivision of the ’All Other" Industry Group

As indicated in part Vll of this section of this examination report, our analysis of the "All
Other’ industry group indicated that this industry group could be further subdivided to
increase homogeneity and yet with each subgroup having substantial experience.
Specifically, an example was discussed showing that the current "All Other" industry group
could be divided into an ’Office Employees" industry group and an "All Other - Excluding
Office Employees’ industry group. Exhibits E-I through E-3 present the first twenty, ranked
by. payroll volume, of the classes that remain after the exclusion of the "Office Employees"
class from the ’All Other’ industry group. Also shown for informational purposes are the
losses corresponding to these classes.
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NCCl
TOP TWENTY MAINE PAYROLL CLASSES WITHIN

THE "ALL OTHER" INDUSTRY GROUP
(Excluding Office Employees)

Exhibit E-1

1. 8868
2. 8742
3. 9079
4. 8833
5. 8832
6. 8829
7. 8017
8. 8380
9. 7219

10. 8820
11. 8033
12.8O08
13. 7380
14. 9101
15. 9052
16. 8039
17. 8232
18. 8601
19. 8010
20. 7539

(1)
Payroll

(millions)
- Colleges or Schools Professional Employees $1,159
- Salesmen, Collectors or Messengers Outside 845
- Restaurants 490
- Hospitals Professional Employees 478
- Physicians Include Clerical 300
- Convalescent or Nursing Homes - All Employees 275
- Store Risks Retail N.O.C. 259
- Automobile Service or Repair Center & Drivers 242
- Truckmen N.O.C. 237
- Attorney - All Employees & Clerical, Messengers, Drivers 192
- Meat Combined Grocery and Provision Stores Retail 165
- Clothing or Dry Goods Retail 153
- Chaffeurs Drivers and Their Helpers N.O.C. 151
- Colleges or Schools - All Other Employees 136
- Hotels 134
- Department Stores Retail 125
- Lumber Yards No Second Hand All Other Employees 109
- Engineers or Architects Consulting 104
- Hardware Stores 104
- Electric Light or Power Companies N.O.C. 102

(2)
Losses

(millions)
$6.4

8.4
16.9
10.4

2.0
22.0
4.4

10.7
34.2

1.1
5.6
2.0

14.0
6.4
5.3
3.2

10.3
1.4
1.6
2.4

NOTES:
1. For comparison purposes, the Office Employees class payroll is $3,682 million,

and the corresponding losses are $23.3 million; the Contracting
industry group’s payroll is $1,478 million, and the corresponding losses
are $204.4 million.

2. Columns (1) and (2) include policy years 1985, 1986 and 1987.
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Exhibit E-2

NCCl
TOP TWENTY MICHIGAN PAYROLL CLASSES WITHIN

THE "ALL OTHER" INDUSTRY GROUP
(Excluding Office Employees)

1. 8742 -
2.8868 -
3.9079 -
4.8832 -
5. 8017 -
6.7380 -

Salespersons, Collectors or Messengers Outside
Colleges or Schools Professional Employees
Restaurants
Physicians Include Clerical
Store Risks Retail N.O.C.
Chaffeurs Drivers and Their Helpers N.O.C.

7. 8033 - Meat Combined Grocery and Provision Stores Retail
8. 8395 - Automobile Repair Facility
9. 9015 - Buildings N.O.C. Operation by Owner or Lessee
10.8008 -
11.8820 -
12. 8010 -
13~8803 -
14. 5191 -
15.7208 -
16.8387 -
17. 8748 -
18.8833 -
19.8039 -
20. 8018 -

Clothing or Dry Goods Stores Retail
Attorney - All Employees & Clerical, Messengers, Drivers
Hardware Stores
Traveling Auditors, Accountants or Office Systematizers
Office Machine or Appliance Installation
Drivers - Trucking - N.O.C.
Auto Accessories Service Stations
Automobile Salespersons
Hospitals Professional Employees
Department Stores Retail
Store Risks Wholesale or Combined N.O.C.

(1)
Payroll

(millions)
$8,78O

3,879
3,036
2,668
2,014
1,957
1,401
1,376
1,033

958
923
890
685
646
623
542
530
522
509
472

(2)
Losses

(millions)
$33.5

8.1
58.4

6.1
24.0
91.4
40.8
41.6
36.5

8.7
3.1

12.3
1.1
7.1

53.9
16.8
2.8
5.2
5.9

21.5

NOTES:
1. For comparison purposes, the Office Employees class payroll is $32,056 million,

and the corresponding losses are $68.3 million; the Contracting
industry group’s payroll is $6,743 million, and the corresponding losses
are $427.3 million.

2. Columns (1) and (2) include policy years 1985, 1986 and 1987.

MILLIMAN & ROBERTSON, INC.



NCCl
TOP TWENTY PENNSYLVANIA PAYROLL CLASSES WITHIN

THE "ALL OTHER" INDUSTRY GROUP
(Excluding Office Employees)

Exhibit E-3

(1)
Payroll

(millions)
1. 965 - Colleges and Schools $25,008
2. 951 - Salesmen 22,003
3. 961 - Hospitals 13,716
4. 957 - Physician or Dentist 7,436
5. 975 - Restaurants 6,719
6. 917 - Grocery Stores 4,708
7. 928 - Retail Stores, N.O.C. 3,417
8. 956 - Attorneys 3,184
9. 818 - Automobile Dealers 2,934

10. 914 - Department Stores 2,888
11. 811 - Truckmen 2,847
12. 960 - Nursing Homes - Skilled 2,784
13. 955 - Consulting Engineers 2,442
14. 971 - Buildings 2,317
15. 916 - Dry Goods Stores 2,128
16. 815 - Automobile Service Centers 1,876
17. 819 - Automobile Salesmen 1,762
18. 924 - Wholesale Stores, N.O.C. 1,534
19. 980 - Cities, Towns 1,465
20. 927 - Drugstores 1,448

(2)
Losses

(millions)
$101.4

100.7
126.7

19.8
109.3
123.6
37.2

3.4
54.8
31.8

239.2
117.4

8.2
69.4
18.7
43.7

9.5
47.1
51.5

8,2

NOTES:
1. For comparison purposes, the Office Employees class payroll is $81,801 million,

and the corresponding losses are $174.3 million; the Contracting
industry group’s payroll is $18,798 million, and the corresponding losses
are $886.6 million.

2. Columns (1) and (2) include manual years 1983 through 1987. ’
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Appendix F

Summaries of Differences Between Current and Alternative Methods

This appendix contains a series of charts that summarize the differences in final rates
between the current NCCI methodology and the specified alternatives considered in this
examination. Each chart contains two graphs and three summary statistics while the first is
a summary of the states and policy years for which alternate rates were calculated.

The horizontal, or Ux’ axis of the charts represents various ranges of percent differences
between the current and the indicated alternative method, calculated as:

Here ~ denotes the final rate for class i in state j using the current NCCI methodology

and ~ denotes the final rate for the same class and state but using the specified

alternative methodology.

The bar graph, which is enumerated using the left vertical axis, shows the number of classes
having differences in the indicated range. The line graph, which is enumerated using the
right vertical axis, shows the total premium volume of those classes. This premium volume
is expressed as the rate using the current NCCI methodology times the payroll in the class
for the most recent year used in calculating the classification rates.

The three numbers indicated in each graph indicate the square difference index as
described in part IV of this section of this examination report, the Wilcoxon Statistic used to
test the significance of differences on a class by class basis and an approximate normal
probability corresponding to that statistic. Discussions of this statistic can also be found in
part IV.
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Briefly, if the value of the Wilcoxon Statistic shown in the graphs is close to zero,
differences between final rates by class would not be viewed as significantly different than
zero. Statistics with large absolute values may indicate significant differences. In terms of
the approximate normal probabilities, probabilities close to 50% indicate little significance
while values close to 0% or 100% indicate significant difference.

The significance of the difference is measured by how close to 0% or 100% the
probabilities are. For example, probabilities of less than 5% or greater than 95% would
indicate differences significant at approximately the 95% confidence level.
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APPENDIX G



CLASSIFICATION RATEMAKING

Appendix G

Calculations Supplied by NCCI

Exhibits G-1 and G-2 summarize the results of calculations performed by NCCI extending
our tests of relative accuracy of using five years of experience, as compared with three to
six other states, of first report as well as some modifications to those tests. We strongly
recommend consulting Section X of this part of this examination report, pages 77
through 79, for a more complete discussion of these additional tests.

By way of summary, we understand that NCCl applied our tests of relative accuracy to first
report data in six states for which actual loss data was not available at the time of our
primary analysis. These states are Florida, Louisiana, Michigan, North Carolina, Oregon,
and Utah. In addition, we understand that NCCl applied these same tests to second report
data for the original five states used for this test; Colorado, Connecticut, lllinois, Maine, and
Nebraska.

Other tests we understand NCCl performed involved modification to the methodology
outlined in this examinaUon report. The first modification removed the adjustment using
the ratio of standard to manual premium in our calculations. They also replaced actual
losses at first or second report with those losses developed to an expected ultimate level.

Exhibit G-1 presents these additional tests applied to the original five states. Exhibit G-2
shows the results for the six additional states.

November 26, 1991 NCCI Examination - Volume Vl - Section liB - Part 4
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State
Colorado

Connecticut

Additional Comparisons of Actual vs. Expected Losses

Exhibit G-1
Page 1 o{ 3

Number of Classes
Wilcoxon Statistic
Mean Square Error
(3 Years of Data)
Mean Square Error
(5 Years of Data)
P[Type I Error]
Underwriting Test
Group 1:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
i(5 Years of Data)
P[Type II Error1

I Number of Classes
Wilcoxon Statistic
Mean Square Error

I(3 Years of Data)
i Mean Square Error

. (5 Years of Data)
P[Type I Error]
Underwriting Test
Group 1:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type II Error]

First
Report
Data

NCCI Calculations Usin~l
Second
Report
D~a

485
0.69

Manual
Premium

486
1.23

Development
from First

Report
486

0.82

Development
from Second

Report

485
0.80

110,872 84,667 156,017 161 378

106,904 80,370 147,772 155,912
24.5% 10.9% 20.6% 21.2%

107.0% 108.0% 107.0%

99.0% 99.0% 99.0%

94.0%

101.0%
N/A

466
1.23

233,134

197,394
10.9%

464
0.97

156,417!

136,844
16.6%

116.0%

110.0%

94.0%

101.0%
N/A

464
1.23

307,311

270,261
10.9%

116.0%

109.0%

87.0%

92.0%
N/A

85.0%

90.0%
N/A

94.0%

101.0%
N/A

466
1.10

358 192

308,496
13.6%

117.0%

110.0%

85.0%

90.0%
N/A
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State
Illinois

Maine

Additional Comparisons of Actual vs. Expected Losses

I Number of Classes
Wilcoxon Statistic
Mean Square Error
i(3 Years of Data)
Mean Square Error
(5 Years of Data)
P[’l’ype I Error1
I Underwriting Test

,Group 1:
Actual/Expected

. (3 Years of Data)
Actual/Expected

(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type II Error]

Number of Classes
Wilcoxon Statistic
Mean Square Error
(3 Years of Data)
Mean Square Error
(5 Years of Data)
P[Type I Error]
Underwriting Test
Group 1:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type II Error]

First
Report
Data

NCCI Calculations Usin~l
Second
Report
Data

524
0.50

178,320

177,963
30.9%

102.0%

96.0%

99.0%

104.0%
N/A

410
2.24

375,691

365,040
1.3%

109.0%

104.0%

95.0%

97.0%
N/A

Manual
Premium

523
1.39

137,492

133,093
8.2%

409
2.79

256,277

248,501
0.3%

Development
from First

Report
523

0.76

216,612

216,220
22.4%

101.0%

96.0%

99.0%

104.0%
N/A

409
0.92

1,115,727

1,092,074
18.0%

102.0%

97.0%

99.0%

101.0%
N/A

Exhibit G-1
Page 2 of 3

Development
from Second

Report
524

0.55

214,954

216,567
29.1%

101.0%

95.0%

99.0%

1 O4.0%
N/A

410
1.75

847,787

825,916
4.0%

106.0%

101.0%

97.0%

100.0%
N/A
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State
Nebraska

Additional Comparisons of Actual vs. Expected Losses

Exhibit G-1
Page 3 of 3

Number of Classes
Wilcoxon Statistic
Mean Square Error
(3 Years of Data)
Mean Square Error
(5 Years of Data)
P[Type I Error]
Underwriting Test
Group 1:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type li Error]

First
Report
Data

Second
Report
Data

427
0.88

91,148

90,493
18.9%

NCCl Calculations Using
Manual Development

Premium from First
Report

427 427
0.90 0.86

114,136 183,727

113.108 182,733
18.4% 19.5%

105.0%

97.0%

96.0%

103.0%
N/A

Development
from Second

Report
427

0.57

118,796

118,567
28.4%

MILLIMAN & ROBERTSON, INC.



Additional Comparisons of Actual vs. Expected Losses

Exhibit G-2
Page 1 of 3

State
Florida

Louisiana

Number of Classes
Wilc0xon Statistic
Me~i Square Error
(3~ars of Data)
Mean Square Error
(5 Years of Data)
Prrype I Error]
Uni:lerwriting Test
Group 1:

Actua!/Expected
(3 Y~ars of Data)

A~tual/Expected
(~ Years of Data)
-U’n~erwriting Test
Group 2:

Actual/Expected
,(,3 Years of Data)

Actual/Expected
,(5 Years of DataI
~[Type II Error]

Number of Classes
V~iicoxon Statistic
Mean Square Error
~3, Years of DataI
Mean Square Error
(5 Years of Data)
~. ype I Error]
U~derwriting Test
Group 1:

-Actual/Expected
(3 years of Data)
" Actual/Expected

i(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type II Error]

First
Report
Data

510
1.27

217,349

217,063
10.2%

103.0%

98.0%

97.0%

102.0%
26.0%

487
-1.48

136,202

133,433
93.1%

104.0%

99.0%

95.0%

101.0%
15.0%

NCCI Calculations Using
Second Manual Development
Report Premium from First
Data Report

510
1.64

206,592

206,502
5.1%

487
-1.61

134,742

133,713
94.6%

Report
510
1.23

702 517

706,194
10.9%

103.0%

98.0%

98.0%

102.0%
N/A

487
-2.32

240,936

239,533
99.0%

102.0%

97.0%I

98.0%

104.0%
N/A

Developmeni
from Second
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State
Michigan

North
Carolina

Additional Comparisons of Actual vs. Expected Losses

Exhibit G-2
Page 2 of 3

iNumber of Classes
Wilcoxon Statistic
Mean Square Error
13 Years of Data)
Mean Square Error
I(5 Years of Data)
P[Type I Error]
Underwriting Test
Group 1:

Actual/Expected
!3 Years of Data)

Actual/Expected
(5 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
(3 Years of Data)

Actual/Expected
(5 Years of Data)
P[Type II Error]

Number of Classes
Wilcoxon Statistic
Mean Square Error
(3 Years of Data)
Mean Square Error
(5 Years of Data)
PF~/pe I Error]
Underwriting Test
Group 1:

Actual/Expected
13 Years of Data)

Actual/Expected
15 Years of Data)
Underwriting Test
Group 2:

Actual/Expected
13 Years of Data)

Actual/Expected
(S Years of Data)
P[Type II Error]

First
Report
Data

424
0.42

Second
Report
Data

Development
from Second

Report

179,539
33.7%

106.0%

99.0%

95.0%

101.0%
7.0%

508
1.16

93,645

90,230
12.3%

106.0%

99.0%

NCCI Calculations Using
Manual Development

Premium from First
Report

...... 424 I, 424
-0.08 ’~i~.," ~ 0.17i

172,870 -40..5 295

171,286 400,371
53.2% :~:~43.3%

~:,~5.o%

102. 0%

508
0.76

101,298 1

99,549 126,619

1oo.0%

9.3.0%
~..

94.0%

101.0%
4.0% NI.~

MILLIMAN & ROBERTSON, INC.                                    ’



Additional Comparisons of Actual vs. Expected Losses

NCOlCalcuiations Using
First

Report
¯ Data -

1.33

121,629

121,018
9.2%

Second
Repo~
Data

Exhibit G-2
Page 3 of 3

Development I Development
from First from Second

Repor_t. Report
45~
0.90

283,379

28~,343
18.4%

106.0%’ !

101.0% ~9.0%

99.0%
19.0%

424 424
-0.17 -0.76

127,387 163,435

162,178
’77.6%

126, 8321.

5~’7%.I

103.0%!

9~.0%j.

97.0%

101.0%
N/A

424
-0.11

54.4%

103.0%

98.0%
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LAW AMENDMENTS

!. INTRODUCTION

The National Council on Compensation Insurance (NCCI) is frequently called upon to
estimate the impact of actual or proposed statutory revisions. Furthermore, their
methods are sometimes used by consultants to evaluate and comment on proposed
legislation. This section of the report will discuss the NCCI methodologies used to
determine the rate level changes due solely to actual or potential statutory revisions.

In our analysis, we have separated the types of statutory revisions into two categories:
"formula" benefit changes and "non-formula" benefit changes. NCCI defines formula
changes as those that can be estimated directly from the use of various tables and
distributions, while all other changes are considered non-formula. For use in this
report, a formula change will be any benefit revision that involves one or more of the
following items:

Changes ~n maximum weekly benefit,

Changes ~n benefit level as a percentage of gross wages,

¯ Changes ~n waiting periods,

¯ Changes m retroactive periods,

¯ Changes ~n escalation rates,

¯ Changes ~n medical fee schedules.

All other benefit changes will be considered non-formula. A law change can include
some formula components and some non-formula components.

As a historical note, the long term impact of the benefit.changes evaluated by NCCI
has generally been small. To illustrate this fact, Exhibit 1 provides the countrywide
components of rate level changes evaluated by NCCl for the past 25 years, separated
into the categories of experience changes and benefit changes. This exhibit which is
based on information contained in the NCCl Annual Statistical Report, 1991 edition,
(Annual Statistical Bulletin) shows that on a countrywide basis over the past six years,

NCCI Examination - Volume VII - Section liB - Part 5 December 6, 1991 Page 1
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the benefit changes have been small both in absolute magnitude (an average of
+I .I %) and also in relative magnitude (13.2% of the experience average change of
8.4%). In the five years prior to that time, benefit changes were slightly higher ranging
from +2.7% to +5.0%, and the experience changes during that time period were
much smaller.

In general, over the 25 year history shown, the only time period during which benefit
changes were consistently high was the early 1970’s. During that period, many states
were dramatically increasing their benefit levels in response to the National
Commission on Workers Compensation Study.

The benefit changes included in Exhibits 1-3 are only those where NCCI or another
rating bureau has calculated the impact. Changes in benefit provisions where the
rating bureau has not calculated an impact would not be reflected. For example,
changes in administrative systems are generally not evaluated as benefit changes by
NCCI. Also, the benefit changes in these Exhibits are based on the rating bureau’s
original estimate. The effect of changes which are not evaluated by the rating bureau
and the difference between the actual benefit effect and the rating bureau’s estimate
of the effect are eventually reflected as experience changes. For example, some of
the large experience changes observed in the mid 1970’s may be due to delayed
recognition of larger than expected law change effects.

Exhibit 2 shows a distribution of benefit level changes by size over the past 5 years
based on information contained in the Annual Statistical Bulletin. Of the 288 benefit
changes with effective dates from 1985 through 1989, 240 (83%) were benefit
increases or decreases of no more than 2.5%. Only 16 (6%) were increases or
decreases of greater than 5%. This indicates that at least by numbers, a large majority
of NCCI benefit calculations have been for relatively small amounts over the past five
years.

However, this is not to imply that benefit issues are unimportant. For states with
perceived problems in their workers compensation systems, these national averages
offer little in the way of comfort.

Page 2 December 6, 1991 NCCI Examination - Volume VII - Section liB - Part 5
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LAW AMENDMENTS

As states focus on workers compensation cost containment, it is important that the
methodologies used by the NCCI to estimate the impact of legislative changes on the
workers compensation systems are as accurate as possible.

In this section of the report, we will address the following objectives of the RFP:

1. A review of NCCI’s procedures for determining the expected loss
changes due to revisions in weekly benefits, waiting periods, escalation
provisions, and medical fee schedules (Section ll.b. Objective 5a).

2. A review of NCCI’s performance in analyzing non-formula benefit
changes (Section ll.b. Objective 5c).

3. Various questions on the Wage Distribution Table including:

a.    Should the 1973 Standard Wage Distribution Table be
Updated? (Section ll.b. Objective 5b.)

b.    Should different wage distribution tables be used for different
class groups? (Section ll.b. Objective 5d.)

NCCI Examination - Volume VII - Section liB - Part 5 December 6, 1991
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II. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

A. Formula Benefit Changes

Most formula benefit changes depend on tables of distributions of wages, dependency
status, type of injury and other factors. Since the tables currently in use by NCCI are
based on data from the early 1970% we tested the sensitivity of results to potential
errors in these tables. Generally, the results were not sensitive to variations in the
tables. This does not mean that updates are not necessary. First, the use of 1970’s
tables in the NCCI formulas fosters an appearance of inappropriate methodology
which may not always be corrected by the inclusion of documentation as to its
reasonableness. Second, the tables are not necessarily accurate for benefit changes
outside the norms considered in our sensitivity test. NCCI should consider updating
and revising its tables (Section Ill.B, Page 18). NCCI informed us that soon they will
use an updated Wage Distribution Table and that they will annually monitor this
table. In addition, they are reviewing other tables. In addition, NCCI should replace
its standard rate filing package with a more descriptive summary of the fundamental
issues being priced (Section Ill.C, Page 18).

1. Wage Distribution Tables

Revisions in the weekly minimums and maximums for indemnity benefits are the most
common kind of formula benefit change. The most significant factors in the
evaluation of those benefit changes are distributions known as "Wage Distribution
Tables." Although there is later data available with which to construct alternative
wage tables using statewide data, the NCCl generally uses a wage distribution table
based on 1973 countrywide data. Based on our tests, pricing effects are relatively
insensitive to the choice of wage table (Section V.A., Page 55).

2. Dependency and Other Distributions

Most other distributions used in formula benefit pricing are based on data collected at
about the same time as the 1973 Wage Distribution Table. Since then, a large
number of social and economic events have occurred that could alter the
distributions. However, we have examined the sensitivity of the overall formula

NCCI Examination - Volume VII - Section liB - Part 5 December 6, 1991 Page 5
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pricing of a change in the weekly maximums and minimums based on changes in
family size, dependency status and other factors. We have found the overall pricing
effect to be fairly insensitive to these potential changes. Thus, the formula benefit
change pricing seems to be working satisfactorily, despite the age of the underlying
distributions (Section IV.C.1, Page 46).

However, we recommend that NCCI consider updating duration tables and continue
to monitor durations on an ongoing basis. Using a single countrywide table for all
states may not be the best way to reflect the impact of changes in waiting periods or
retroactive periods (Section III.C.2, Page 25).

3. Medical Fee Schedules

Medical Fee Schedule changes are generally evaluated using a distribution of medical
procedures developed in 1967. This distribution is cross tabulated with the fees on
the schedule in order to price the effects of changes. However, since 1967, there
have been dramatic technological changes in the practice of medicine. For example,
some currently commonplace procedures did not exist in the early 1960’s. Thus,
when a fee schedule is implemented for the first time, or is adjusted substantially,
there is a likelihood that the current NCCI methodology will not perform adequately.

Since medical cost containment is an important and timely topic, we believe it is
appropriate that NCCl update its distributions and refine its methodologies for pricing
medical fee schedules. The current NCCl procedures cannot readily measure the
impact of medical cost containment measures (Section III.C.4, Page 36). NCCI has
informed us that they will shortly have available data useful for evaluating medical
cost containment measures.

4. Relationship of Benefit Changes to Trend

It is essential that the same procedures used in the trend calculation to adjust benefits
to current level be used in the evaluation of law amendments. Therefore, changes
made to benefit pricing methodology should be consistent with changes made to the
benefit on-level calculations in the trend methodology (Section III.C.6, Page 39).

Page 6 December 6, 1991 NCCI Examination - Volume VII - Section liB - Part 5

MILLIMAN & ROBERTSON, INC.



LAW AMENDMENTS

B. Non-formula Benefit Changes

We have developed a classification of 8 categories where we expect non-formula
changes to occur in the upcoming years. These are (Section IV.B., Page 41):

¯ Compensability

¯ Objective standards for permanent partials

¯ Changes in compensation for permanent partial

¯ Changes in rehabilitation programs

¯ Changes in benefit administration

¯ Changes to reduce litigation

¯ Attempts to decrease interdependence of economic conditions (e.g,
unemployment) and workers compensation benefits

¯ Medical cost containment issues

Our recommendations regarding the pricing of non-formula benefit changes are
summarized below (Section IV.D., Pages 51):

¯ Improve the method of identifying law changes significant enough to require
the use of non-formula techniques. In some non-formula situations, NCCI
appears to apply formula techniques when those techniques are not
appropriate. In other more recent cases, NCCI has applied new data sources
and new estimation techniques.

¯ Increase the utilization of state specific information regarding the workers
compensation benefit system being analyzed.

NCCl Examination - Volume VII - Section liB - Part 5 December 6, 1991
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Rely on input from non-actuarial areas in developing pricing models. This
would include utilizing experts from other disciplines such as economics, legal
claims, etc.

Develop a data collection model facilitating retroactive review of the effects of
major benefit changes. This would include establishment of measures to test
the actual versus expected impact of critical elements in the law revision.

Improve models to measure the effect of changes in benefit administration.

Develop models that better analyze changes in benefit utilization.

Improve the explanatory material included with a benefit pricing report.

C. Wage Distribution Tables

Our analysis of updated wage table information indicates that only small changes in
the overall pricing would result from its use. However, since wage data will be
collected in the future in all states with the new Detailed Claim Information (DCl)
system, we recommend that NCCl update its wage distribution tables and consider
the use of statewide tables, once the revised DCl data is available (Section V.A.,
Page 56).

Our analysis showed that use of separate wage distribution tables by classification
group would have very little effect on the overall pricing.

However, use of separate wage tables for each classification group could substantially
affect the rates by classification group under certain circumstances. We recommend
additional research into the use of separate wage tables for classification ratemaking
(Section V.B., Page 59).

Page 8 December 6, 1991 NCCI Examination - Volume VII - Section liB - Part 5
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III. REVIEW OF FORMULA TYPE CHANGES

NCCI has developed a series of tables and statistical distributions that are used to
evaluate all benefit changes. While some benefit revisions can be estimated directly
from the tables and distributions, other changes require the use of additional data.
This has given rise to the use of the terms "formula’ benefit changes and ~non-formula"
benefit changes. A law change can include some formula components and some
non-formula components.

In this section, we will discuss:

Ao Basic Pricing Parameters
Data and Tables Used
NCCI Formula Pricing Methodology

A. Basic Pricing Parameters

The NCCI categorizes claims by type of injury as follows:

¯ Medical Only

¯ Temporary Total

¯ Permanent Partial (Major and Minor)

¯ Permanent Total

¯ Death

Each of the last four categories can give rise to both medical losses and indemnity
losses. In all benefit pricing calculations, separate estimates are performed by type of
injury for indemnity, whereas one overall calculation is performed for medical. These
separate effects are then weighted together based on the percentage of total losses
represented by each type of injury. The weights are determined based on data
obtained from the Workers Compensation Statistical Plan (WCSP).

NCCI Examination - Volume VII - Section liB - Part 5 December 6, 1991 Page 9
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For reporting purposes under the WCSP, each insurer assigns each claim to exactly
one of the five categories listed above. As the injury progresses and as new
information is received, the category (status) of a claim may change from report to
report.

Uniform classification of injuries among insurers and across states is important.
Obtaining such uniformity is complicated because workers compensation statutes may
classify injuries using varying definitions of categories. Some states classify benefits as
total or partial, but do not categorize their permanency. Other states have a
permanent impairment benefit, but not a permanent partial benefit.

To obtain uniformity, WCSP gives instructions as to how to classify injuries. According
to WCSP, a permanent partial claim is:

"1. Any permanent injury which does not involve permanent total
disability.

Any temporary injury which satisfies one of the following criteria:

ao The duration of disability benefits exceeds or is expected to
exceed one full year. No loss is to be reported as temporary
total if the duration of total disability exceeds or is expected to
exceed 52 weeks.

A lump sum settlement is made or, in the judgement of the
carrier, will be required to settle future benefits.

Co The extent of liability for future payments cannot be
determined."

In nearly all states, permanent partial benefits form a significant block of the total
benefit dollars. Exhibit 3 shows that the percentage of total indemnity costs
contributed by permanent partial injuries has been increasing for nearly all states.

Page 10 December 6, 1991 NCCl Examination - Volume VII - Section liB - Part 5
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The categorization of permanent partial claims into major and minor is handled
internally by NCCI based on the size of the incurred indemnity benefits for a
particular claim. Claims with indemnity costs below the cutoff value are assigned to
minor, while claims at or above the cutoff are assigned to major. The cutoff amount is
known as the "critical value". In most formula benefit change situations, the difference
between permanent partial major and permanent partial minor has little significance
for benefit pricing even though NCCI separately estimates cost effects for both
categories. Issues relating to the classification of claims into permanent partial major
and permanent partial minor are discussed further in Appendix A.

B. Data and Tables Used

The key elements of NCCI’s formula pricing are (1) the features of the old and new
laws and (2) a series of tables. The important features of the laws, and the categories
of injuries that are typically affected are shown in Table 1.

Table 1
Benefit Affected

Variable Fatal PT PPD TTD Medical

% Change in Compensation Rate
Min/Max Weekly Benefit
Maximum Aggregate Benefit
Duration of Benefit

+ + + +

+ + + +

+ +
+ +    +

Burial +
Remarriage/Dowry +
Special Funds +

Social Security + +
Escalation + +
WaitinglRetro Period
Minimum Payment for Dependent + +
Additional Dependents +

+
+

NCCI Examination - Volume VII - Section liB - Part 5 December 6, 1991Page 11
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Note: + means that the variable often or always needs to be examined, but it may not be

required for pricing. A blank indicates that the variable is not typically required for pricing. PT
represents Permanent Total, PPD is Permanent Partial, "I-I’D is Temporary Total.

The most important tables used by NCCI in benefit evaluations are the following:

1. 1973 Standard Wage Distribution Table

2. Temporary Total Accident Distribution Table

3. Injury Tables (Separate tables exist for Fatal, Permanent Total and
Permanent Partial.)

4. Countrywide Medical Fee Frequency Distribution Tables

5. Life Annuity Tables and Discount Rates

6. Widow’s Age and Remarriage Rates

Also impo.rtant are:

7. Statewide Average Weekly Wage (SAVVW)

8. Social Security Offset

These tables and issues related to the SAWW and Social Security are discussed below:

1. 1973 Standard Wage Distribution Table

This table shows a distribution of wages around the average wage. This table was
derived based on 1973 data and appears in Exhibit 4.

The 1973 Standard Wage Distribution Table (Wage Distribution Table) is used to
estimate the average weekly benefit for injured workers under the workers
compensation benefit structure. The table displays the percentage of total workers
and the percentage of total wages at various relativities to the statewide average wage.
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For example, the table shows that 58.4% of the workers earn less than 1.0 times the
statewide average weekly wage. (See Exhibit 4, Column A at R = 1.0). The
aggregate wages of these workers amount to 40.9% of the total wages in the state.
(See Exhibit 4, Column B at R = 1.0).

The distributions in the Wage Distribution Table are used to calculate the average
weekly benefit under both the new and old benefit structures, for each type of injury,
and within each type of iniury for each component of the benefit.

From the Wage Distribution Table, we can identify three intervals for each percentage
rate of compensation. The first interval includes all workers earning wages so small
that their average weekly benefits, calculated as a percentage of their average weekly
wage, would be below the statutory minimum. Their actual compensation will be
higher than the statutory percentage compensation rate.

The second interval includes workers earning average weekly wages within the
constraints of the minimum and maximum allowable benefit and any aggregate limits
applicable. Their compensation will equal the statutory percentage compensation
rate times the actual wage.

The third interval consists of workers whose average weekly benefits, calculated as a
percentage of their average weekly wage, would be larger than the statutory
maximum. Their compensation will equal the maximum weekly benefit and their
compensation will be less than the statutory percentage compensation rate.

Using the wage table, NCCI can calculate (1) the average weekly benefit in each
interval and (2) the percentage of the total statewide workers in each interval. Then,
the statewide average weekly benefit considering the statewide average weekly wage
and minimum and maximum weekly benefits is calculated as the average of the
benefits in each of the three intervals described above. This calculation appears in
numerous areas of the benefit calculation formula for each component of the benefit
structure.

Exhibit 5 shows a simplified example of calculating the average weekly benefit.
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NCCI performs a slightly different (although equivalent) calculation than we have
described. Instead of calculating the average weekly benefit in each interval, they
instead calculate the "effective" average weekly wage that results in the statutory
benefit for each interval. By weighting together the effective average weekly wage in
each interval, NCCl calculates a "Limit Factor", which is applied to the statewide
average weekly wage. The Limit Factor times the statewide average weekly wage
times the benefit percentage rate yields the statewide average weekly benefit. The
Limit Factor indicates the percent of wages subject to the statutory benefit rate. The
change in Limit Factor could also be used to measure the change in subject wages
when the statutory benefit rate is changed.

The wage table is the single most important table that affects the formula benefit
calculations. It will be discussed and analyzed in more detail in Section V.

2. Temporary Total Accident Distribution Table

This table (Exhibit 6) is used to estimate the impact of changes in waiting periods (the
number of days a worker must be disabled before indemnity benefits begin) and
retroactive periods (the number of days a worker must be disabled before indemnity
benefits are paid retroactively from the first day of disability).

The table was derived from a study of disability durations conducted in the early
1970’s.

3. Injury Tables

This series of tables displays various distributions and details for fatal, permanent total
and permanent partial claims. The current injury tables were developed via a special
call for information issued to insurance carriers in the early 1970’s.

a.    Fatal Disability Table

This table (Exhibit 7) displays a distribution of dependency status and provides
the average dependent age used to value benefit changes. The fatal injury
table includes the number of cases (i.e., frequency), the type of person
receiving compensation (e.g., none, widow alone, widow with child(ren),
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orphan(s), parent(s), sibling(s) and others), the average number of dependents
for each case, the computed average arithmetic age and the average pension
age.

The column labelled average arithmetic age is used in the valuation of benefit
provisions limited to a specified duration or subject to a maximum aggregate
amount payable; the column labelled average pension age is used in the
valuation of benefit provisions equivalent to a life annuity.

b. Accident Distribution - Permanent Total Disability Table

This table (Exhibit 8) displays a distribution of part of body injured, a
distribution of ages, and a distribution of body part and average age.

Co Major Permanent Partial Disability Table and Minor Permanent Partial
Disability Table

These tables (Exhibit 9 for Major and Exhibit 10 for Minor) display a
distribution of part of body injured, separately for scheduled injuries and
"other" (non-scheduled) injuries. For each body part, the percentage loss of
use, the average healing period, and the average age of the injured worker is
displayed.

A scheduled injury is an injury that is specifically listed in the statute along with
a specific benefit level. The definition of a scheduled injury will vary by state
depending on what specific body parts are enumerated in the statute. For
scheduled injuries, loss of use.is expressed as percent of the particular member
affected. For non-scheduled injuries, loss of use is expressed as a percentage
of the whole man. For purposes of law change evaluations, the percentages of
loss of use of a particular member (as expressed for scheduled injuries) can be
converted to percentages of a whole man based on standards such as the
"American Medical Association Guides to the Evaluation of Permanent
Impairment."
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Evaluating injuries as a percent of the whole man is a phenomenon we expect
to see more frequently in future legislation. This issue is discussed further in
Section IV.

4. Countrywide Medical Fee Frequency Distribution Tables

These tables (Exhibits 11 and 12) are used to evaluate medical fee changes. Exhibit
11 displays a frequency distribution by medical procedure code and Exhibit 12
displays an excerpt of definitions of some of the codes. The medical procedure tables
are based on studies conducted in the 1960’s. Clearly, the use of such an old
distribution is a cause for concern since there are medical procedures in common use
today that did not even exist 20 years ago. This issue, and the methodology utilized
for pricing medical fee changes, will be discussed in a later section.

NCCI treats the establishment of a schedule, when there is none in effect, as a non-
formula change.

5. Life Annuity Tables and Discount Rates

The annuity values are based on the United States, 1979-81 Life Table for the Total
Population (for injured workers) and Life Table for Females (for spouses). (Copies are
included in Appendix B.) Tables are prepared with interest and escalation rates that
may vary from state to state. For many states, NCCl uses a 3.5% interest rate, based
on the 3.5% statutory discount rate that at one time was in effect for most states. The
escalation rate depends on the statutory provisions of the workers compensation law.

The use of an interest rate in the benefit pricing is not intended to impact the overall
rate level calculations. The overall rate level is based on projected undiscounted
aggregate financial data for loss projections and a profit provision that implies a
treatment of investment income that varies among the states.

The use of a constant 3.5% interest rate is a convenience to simplify the benefit
calculations. The cost to insurers of providing annuity benefits depends on a complex
set of considerations including the cost of capital, income taxes, required surplus, and
liquidity. The actual rate used has little impact for formula changes. The issue could
be significant in non-formula situations. Finally, if a state converted from non-
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escalating benefits to escalating benefits (or vice versa) the effect could be significant
and may need to be treated as a non-formula change.

6. Widow’s age and Remarriage Rates

The age distribution of widows alone and widows with child(ren) along with their
expected remarriage rate is based on the NCCl 1979 Remarriage Tables. This table
was based on remarriage data from the 1930’s to the 1970’s. (Copy is included in
Appendix B.)

7. Statewide Average Weekly Wage

Workers compensation systems generally use a statewide average weekly wage
(SAWVV) to define benefit parameters (e.g., the minimum and maximum weekly
compensation benefits). This SAVVVV is determined by a state agency, typically the
Department of Labor. In Texas, for example, the SAVVVV for statutory purposes, is
based on the average weekly wages for manufacturing production workers as
determined by the Texas Employment Commission.

In the NCCI benefit evaluation process, NCCi also needs a SAWVV which estimates
the average weekly wages for workers compensation claimants. NCCI estimates the
SAWVV for all private sector non-agricultural employment from the Bureau of Labor
Statistics "Current Population Survey" (CPS) data. NCCI updates its SAVVVV annually.

Differences between the NCCI SAWVV (used to estimate the average claimant wage)
and the state’s SAWVV (used to define benefit levels) are to be expected. The
important fact to note is that the maximum benefit is tied to the statutory SAVVVV, not
the NCCI’s SAVVW.

8. Social Security Offset

Several state laws provide that the payment of social security benefits acts to reduce
workers compensation benefits. These offsets will apply only to permanent total
benefits or to fatal benefits. The average social security benefits that a worker or his
family are entitled to depend on the worker’s status (i.e., disability or survivorship /
retirement) and the dependency distribution. The rules controlling the calculation of
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the social security benefit are complex and NCCI attempts to estimate the proper
social security benefit due to a worker based on the worker’s age, dependency status
and a history of the average weekly wage in the state.

Most of the tables discussed above, in Sections 1-8, are derived from data from the
1970’s, or even earlier. This leads to the appearance that benefit pricings will be
inaccurate due to the use of outdated information. Although, this is not generally the
case, NCCI should consider updating and revising its tables.

C. NCCI Formula Pricing Methodology

The first item NCCI sets forth in their pricing is a comparison of benefits under the old
law and the corresponding benefits under the new law. A sample of this comparison
is shown in Exhibit 13 (based on a benefit change in Nebraska). These summaries are
so concise, that it is often difficult for the outside reader to ascertain the important
elements. We believe that the summaries produced by NCCI should be replaced by
a more descriptive summary of the fundamental issues being priced.

A typical NCCI filing then proceeds to evaluate the law change effect on each type of
injury. In this section, we summarize NCCI’s analysis. For ease of reference, our
discussion will follow the format of Exhibit 13:

1. Fatal Benefits

2. Total Disability Benefits (Permanent Total or Temporary Total)

3 o Permanent Partial Benefits

In addition, we will discuss two other topics:

4. Medical Fee Schedule Changes

5. Escalation
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1. Fatal Benefits

Based on the 1990 NCCI Annual Statistical Bulletin, the percent of incurred benefits
attributable to fatal cases ranges from a low of 0.6% in Hawaii to a high of 7.6% in
South Dakota, with most states falling in the 1-4% range. Therefore, fatal benefits
comprise a small percentage of total benefits, generally less than any other benefit
type. However, the fatal benefit cost elements being evaluated tend to be relatively
objective, so NCCI will use a detailed model to evaluate the cost changes, despite the
likelihood that the rate level impacts will be minor.

The cost of fatal benefits, in most states, are determined by some or all of the
following components:

Fatal Benefits Statutory Components

% Rate of Compensation,
Minimum/Maximum Weekly Benefits,
Maximum Aggregate Payable,
Duration of Benefits,
Burial Allowances,
Remarriage Awards,
Special Fund Assessment,
Social Security Offset,
Escalation of Benefits.

To evaluate the cost of fatal benefits pre and post law, the NCCl procedure uses the
following data and information:

Data and Information Used

O

the Statewide Average Weekly Wage (SAWW),
Wage Distribution Table,
Accident Frequency and Average Age by Dependency,
Average Age of Widows and Expected Remarriage Rates,
Average Social Security Weekly Benefits,
Life Annuity Tables.
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Our goal is to describe and comment on the reasonableness of the general
methodology used by NCCI to evaluate the cost of fatal benefits due to the statutory
provisions listed above.

a. Description of Methodology

The cost of fatal benefits is generally divided into (1) the cost of dependency,
(2) cost of burial, (3) cost of remarriage and (4) cost of special funds. We
describe the process in general terms below. A more detailed summary of a
sample NCCI fatal benefit calculation is included as Appendix B.

(1) Cost of Dependency

The valuation of dependent benefits is determined by the present value
of the applicable average (weekly) benefits payable over a specified
time duration defined by law. For example, in the case of widows, the
duration is generally for life or remarriage while a duration for a
dependent child may be to age 18, or 21 if a student.

An annuity value is used to calculate the present value of a unit of
benefit payable for the appropriate duration. The annuity value
considers the type of benefit (e.g., deferred annuity or annuity certain)
and the duration of benefits (e.g., life or term, escalated or
unescalated).

In some states, there is a maximum dollar limit to the fatal indemnity
benefits. This dollar limit is then used to adjust the estimated duration
of the life annuities.

An annuity certain, which is used for evaluating benefits for children,
implies the benefits are certain (definite) for the eight year duration.
Apparently NCCI considers the probability of the child not surviving too
low to reflect in this benefit calculation. The probability of the last-
survivor status failing is small, and we concur that it would be a
pointless complication to reflect this detail here.
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(2) Cost of Burial

Burial benefits are based on the number of fatal cases and the burial
allowance under the statutory law amendment both pre and post law.

(3) Cost of Remarriage

The statutory benefit for remarriage is generally a lump sum award for a
specified number of years (e.g., two years). In some states, such as
Colorado, this benefit applies only if there are no dependent children.
Therefore, the remarriage benefits are computed based on the average
of the present value of benefits if widows remarry (1) without
dependent child(ren) and (2) with dependent child(ren). The later
benefit value is calculated as if remarriage were delayed eight years.
The eight year offset represents the period of time for a child of average
age (10 years old) to reach age 18, when benefits for dependent
children cease.

(4) Cost of Special Funds

The special fund assessment is usually based on the number of non-
dependency fatal cases and the special fund dollar amount required
under the statutory law amendment both pre and post law.

b.    Analysis and Comments

While the composition of the typical family may have changed significantly
since the early 1970% the effect on the benefit change valuations may be
reduced because the NCCl method uses the same family structure before and
after the benefit change.

To test this hypothesis, we assumed a new dependency distribution and new
remarriage rates and repriced a sample fatal benefit change using the standard
NCCI distribution and our assumed test distribution (Exhibits 14 and 15). As
expected, the effect on the fatal category is not significant.
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Even if the effect were significant on fatal cases, indemnity benefits for fatal
cases are a small percentage of the total benefit dollar, so even a substantial
inaccuracy in the fatal calculation would have a small effect on the overall
benefit pricing.

2.    Total Disability Benefits (Permanent Total and Temporary Total)

The cost of total disability benefits, in most states, is determined by the following
components:

Total Disability Benefits Statutory Components

% Rate of Compensation,
Minimum/Maximum Weekly Benefits,
Duration of Benefits,
Waiting Period/Retroactive Period,
Minimum Benefits Payable (if dependents),
Social Security Offset,
Additional Benefits (if dependents).

The significance of the individual components will vary from state to state.

This section provides an overview of the NCCI procedures used to evaluate changes
in permanent total disability benefits and temporary total disability benefits.
Appendices C and D provide detailed examples of the NCCI calculations for
permanent total and temporary total benefits, respectively.

With the exception of Delaware, New Mexico, and Pennsylvania, permanent total
indemnity benefits in most states form a small percentage of the total benefit dollar
(i.e., less than 5% in most cases).

Permanent total disability claims are evaluated on the basis that the injured worker is
unable to engage in any gainful employment due to the injury. Depending on the
state, permanent disability status may be awarded based on the seriousness of the
injury, the loss of earning capacity, the ability to find employment and other factors.
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Most states also have a presumptive permanent total disability status if the injured
worker suffers a specific set of injuries tabulated in the statute.

Temporary total disability implies the worker is expected to return to full time work
after a disability period.

a. Description of Methodology

(I) Permanent Total Disability

In the NCCI model, the cost of permanent total disability benefits
depends on the state average weekly wage, the duration of benefits,
social security offsets, if any, and other statutory benefits. In addition,
the duration of benefits may also depend on the number and age of
dependents.

The calculations are detailed since they reflect many factors, including
the following, as relevant to a particular state:

Life annuities,

Deferred annuities,

Escalation,

Social Security Disability and Retirement Benefits (which have
their own set of complex underlying formulas).

NCCl’s formula methodology typically does not attempt to measure
changes in the frequency of permanent totals that may result from the
benefit change. That effect, if any, would be a non-formula change.

The accident distribution by age and dependency used for the
evaluation of permanent total disability benefits is based on the
Workers Compensation Injury Table for Fatal Disability (Exhibit 7).
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Where appropriate, the benefits may be offset by social security
benefits.

(2) Temporary Total Disability

The cost of temporary total disability benefits depend on the statutory
waiting period (i.e., the minimum days lost before workers
compensation benefits become available), the retroactive period (i.e.,
the minimum days lost after which the worker can recoup the disability
benefits for the waiting period), the state average weekly benefits and
the total days of disability.

In a small number of states, temporary total benefits may be subject to
escalation, if the period of disability is long enough. For example, in
Maine, total disability is subject to escalation on the third anniversary of
the date of injury. Also, Connecticut escalates total disability on the
anniversary of the injury date.

b. Analysis and Comments

(I) Permanent Total Disability

As with fatal benefits, permanent total indemnity benefits in most states
form a small percentage of the total benefit dollar, so the overall
formula pricing is relatively insensitive to the accuracy of the permanent
total pricing. Moreover, by using the same benefit duration before and
after the benefit change, the table accuracy does not significantly affect
the results. Therefore, the key component in the accuracy of the
pricing is the performance of the wage tables.

(2) Temporary Total Disability

The distribution of durations impacts the pricing only if there is a
change in waiting period or retroactive p.eriod. This is an infrequent
occurrence. Otherwise, the same distribution of durations is assumed
to apply under both the old law and the new law. Therefore, as with
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the other injury types studied so far, the key component of the formula
benefit calculation is the wage table.

The frequency of short duration cases is based on estimates since NCCI
only captures data when there has been a claim (i.e., when the waiting
period has been exceeded). Since waiting periods vary by state, there
is still some actual data available to price short term disabilities.
However, the data for short term durations is based on the smallest
sample size and is therefore subject to the greatest uncertainty. NCCI
should be able to update the duration tables based on DCI data. The
duration of temporary total cases is affected by a number of factors
including the following:

i. Extent of injury,

ii. Effectiveness of medical treatment,

iii. Incentives for return to work.

Forces that may have changed these factors, since the duration tables
were constructed in the early 1970’s, include the following:

Changes in the industrial mix (i.e., changes from manufacturing
to service based economy),

Advances in medical technology,

Changes in family composition and other demographic factors,

Changes in economic cycles.

We recommend that NCCI consider updating the duration tables and
continue to monitor durations on an ongoing basis. It seems likely that
the duration of claims will be influenced by the waiting periods and
retroactive periods in the state. For example, if a state has a 21 day
retroactive period, it seems likely that there will be a cluster of
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disabilities lasting exactly 21 days, while a state with a 14 day
retroactive period would have its cluster at the 14 day point.
Therefore, using a single countrywide table in all states may not be the
best way to reflect the impact of changes in waiting periods or
retroactive periods.

One of the goals of a workers compensation system is to mitigate the
hardship of loss of wages when a worker is injured. This goal is
balanced by an alternative aim which is to speed the return to work.
Most workers compensation systems attempt to balance these goals by
paying the worker 66 2/3% of his pre-injury wage, subject to minimums
and maximums that vary by state.

The 66 2/3% benefit is tax free and therefore the worker is receiving a
higher percentage when the benefit is compared to his net wages (take
home pay). If the workers compensation benefit is above or close to
the pre-injury take home pay, then the worker may be financially better
off collecting workers compensation than returning to employment.
Thus, the level of workers compensation benefits affects the incentives
for return to work.

Page 26

When there is a significant change in the average weekly benefit, the
incentives for return to work are likely to be modified. This issue is
commonly referred to as "utilization". Utilization deals with both the
frequency issue (i.e. changes in the number of filed claims) and the
duration issue (i.e. changes in the length of time out of work).

The NCCI procedure does not normally include utilization adjustments.
However, when there is an increase of more than 5% in the wage
replacement rate, the NCCI procedure is to include a factor to reflect
increased utilization. Increases of this magnitude were common in the
1970’s and were uncommon in the 1980’s, but a number of states have
recently considered significant increases in temporary total benefit
levels. It would be desirable for the NCCl to have better tools available
to study this issue. The topic of utilization will be discussed more in
Section IV.
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3. Permanent Partial Benefits

Permanent partial benefits form a significant block of the total benefit dollars in most
states. The percentage ranges from approximately 30% to approximately 70%.
Permanent partial indemnity benefits form the largest percentage of total indemnity
benefits in all states. Due to the wide variation in the types of benefits contained in
the permanent partial benefit package, this area is the most difficult to price under a
formula structure.

The definition of a permanent partial injury varies by state. While many states do not
use the term "permanent partial’ in their statutes, those states do provide additional
benefits to workers, who after a return to work, still exhibit residual impairment
because of the work related injury.

The process of adjudicating the existence and/or degree of a residual impairment
varies by state. The process may involve the courts and/or administrative adjudicators.
Impairments may be assessed using doctors retained by each party to the dispute, or
by using an independent medical examiner, or both of these. In practice, each state is
somewhat unique in terms of its adjudication process. When states are considering
revising their workers compensation systems, the issue of how to determine eligibility
and impairment is frequently raised. NCCI’s models do not now address the cost
effects of different procedural and adjudicatory approaches.

NCCI segregates permanent partial injuries into major permanent partial and minor
permanent partial. In the sections below, we outline the methods that NCCI uses to
price a law effect for major permanent partial and for minor permanent partial.
Finally, we describe some considerations when the "critical values" used to distinguish
major and minor for permanent partial injuries are not current.

Benefits for major permanent partial and minor permanent partial injuries can usually
be divided into two parts: healing period and permanent partial disability benefits.
The permanent partial disability benefits are further subdivided into scheduled injury
benefits and non-scheduled injury benefits.
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During the healing period, the worker is totally disabled and receives the statutory
total disability benefits. Once a permanent partial injured employee is able to return
to some gainful employment, the employee may have diminished earning capacity
and/or diminished bodily functions. The permanent partial award amount is the
compensation for diminished earning capacity and/or diminished bodily functions.

Benefits for diminished bodily functions are usually classified as either scheduled or
non-scheduled benefits. Scheduled benefits relate to injuries specifically listed in the
individual state workers compensation statutes with specific benefits. For example,
loss of use of an arm may entitle the worker to 100.weeks of benefits at 66 2/3% of
the worker’s average weekly wage subject to the statutory minimums and maximums.

Non-scheduled injuries are those permanent partial injuries which do not specifically
appear in a state’s schedule of injuries. These are compensated based on either wage
loss, loss of earning capacity, some type of impairment rating schedule, or other
means.

Finally, some states have additional benefits for permanent partial injuries, for
example, vocational rehabilitation benefits. Some states offer both an impairment
benefit and a wage loss type of benefit.

Critical values are dollar amounts that NCCI uses to distinguish permanent partial
major claims from permanent partial minor claims. (Critical values are discussed in
more detail in Appendix A.) These critical values have not kept pace with inflation.
Thus, injuries that were once considered minor and were used to generate the
distributions in the injury table for minor injuries, could currently be classified as
major. This would cause a problem when calculated benefit changes are significantly
different for major and minor permanent partial injuries. Based on benefit changes in
all states from 1985-1989, we observed only four cases out of 288 benefit changes
where the difference between the benefit change for permanent partial major
exceeded the change for permanent partial minor by more than 4.6%. In those cases,
solutions for dealing with the problem include the following:

Calculate a combined effect for major and minor using combined injury
table distributions. This approach has been followed by NCCI in some
states (e.g., Colorado, Florida, New Mexico, Rhode Island and Texas).
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Estimate the effects on major and minor by the use of external data
which reflects the actual experience as reported.

NCCI has a process for updating critical values which will eventually eliminate this
issue. The process involves updating critical values by 10% per year until they reach
the indicated amount based on a 1989 study which adjusted the original 1966 critical
values for subsequent benefit changes and cost level changes. (See Appendix A for
more details.)

a. Description of Methodology

For benefit change valuation purposes, NCCI generally segregates the benefits
due to an employee into two categories, the "healing periodn and the
permanent award. The permanent award is further divided into two
components. In this section, we will describe the standard NCCl methodology
for calculating the effect of a law change on each of these three parts
separately, that is, permanent partial scheduled benefits, permanent partial
non-scheduled benefits, and healing period benefits.

The key components of the NCCI valuation are presented in the following
table:
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(i) Permanent Partial Scheduled Injury
Benefits

% rate of compensation for schedules
permanent partial benefits,
minimum/maximum weekly benefits for
scheduled permanent partial benefits,
duration of benefits for scheduled
permanent partial benefits,

(2) Permanent Partial Non-Scheduled Injury
Benefits

% rate of compensation for non-schedules
permanent partial benefits,
minimum/maximum weekly benefits for
non-scheduled permanent partial benefits,
duration of benefits for non-scheduled
permanent partial benefits,

(3) Healing Period Benefits

% rate of compensation for healing period,
minimum/maximum weekly benefits for
healing period,
duration of benefits for healing period,

(4) Other

Other benefits, such as rehabilitation,
if any.
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A discussion of these components follows:

(1) Permanent Partial Scheduled Injury Benefits

To calculate the monetary effect of a law amendment on scheduled
injuries, NCCI tabulates the following information on a pre and post
law basis:

Distribution of injuries by type.

ii. The number of weeks of compensation payable under
the statute, by injury type.

iii. The state average weekly benefit cost for the type of
injury.

The product (i)x(ii)x(iii) would give an estimate of the monetary effect
pre and post law change.

The actual implementation of all these calculations involves a significant
amount of detailed analysis. A complete description of the
methodology appears in Appendix E, Part A.

If the only law change is a revision in the weekly minimums and
maximums, then the number of weeks of compensation payable would
be the same under the new law as under the old law. In such a
simplified situation, the only data needed could be the percentage of
benefits attributable to the schedule and the percentage attributable to
the healing period.

However, in the sample state shown in Appendix E, Part A, more detail
is needed. The scheduled permanent partial benefits have varying
percentage compensation rates, so that a breakdown of the percentages
for the healing period and a breakdown for each level of permanent
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partial benefits is needed. The degree of detail required depends on
the nature of the law change.

(2) Permanent Partial Non-Scheduled Injury Benefits

The calculation of benefits for permanent partial non-scheduled injuries
is very similar to the calculation for scheduled injuries, in that NCCI
uses an estimate of the number of weeks of benefits that are payable
and an estimate of the average benefit. In a ~wage loss" state NCCI
must also estimate the average wage loss for a person who sustains a
permanent partial non-scheduled injury. NCCI estimates that a 40%
wage loss reduction applies for major permanent partial injuries and a
25% wage loss reduction for minor permanent partial injuries.
Additional details on the permanent partial non-scheduled benefit
calculation are contained in Appendix E, Part B.

(3) Healing Period Benefits

The calculation of the cost of healing period benefits is also very similar
to the calculation of the cost of scheduled benefits. NCCI separately
estimates a duration of healing period benefits and an average cost of
healing period benefits. Typically, NCCI assumes that the duration of
healing period benefits will be the same under the "old law" and the
"new law", while the average cost of healing period benefits will
change. Details underlying this calculation appear in Appendix E,
Part C.

(4) Other

If other benefits are due, NCCI estimates their cost based on the
statutory provisions.

b. Analysis and Comments

NCCI’s permanent partial benefits calculation are typically based on the
following tables and assumptions:
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ii.

III.

iv.

Injury Table of major permanent partial injuries.

1973 Standard Wage Distribution Table.

Assumption that the percentage of wage loss is 40% for major
permanent partial and 25% for minor permanent partial for non-
schedules injuries.

1979 Total Population Annuity Table with interest rate of 3.5%
and an escalation rate of 0.00% per annum. (Used to obtain
annuities for non-scheduled benefits.)

Typically, the average weekly benefit is the only component that is changing
from the old law evaluation to the new law evaluation. The effect of this
change is measured by use of the 1973 Wage Distribution Table. The other
three items in the list above are used to calculate the weights to be applied to
various components that have changes in average weekly benefits from the old
law to the new law.

A number of steps in the calculation use present value calculations. The
standard NCCI benefit calculation displays little documentation of how the
present values are calculated.

As we noted for the injury types previously discussed, the most significant
factor in the formula benefit pricing for permanent partial is the wage table
calculation. Generally for other components, the same distributions are
applied both before and after the benefit change. Therefore, the calculated
effect is relatively insensitive to the distributions used.

There is little empirical data on non-scheduled permanent partial benefits.
Therefore, a great deal of reliance on the assumptions regarding wage loss and
duration of benefits is necessary. These assumptions may not be critical for
formula benefit changes, since the assumptions only impact the weights for
various weekly benefits. More analysis is needed for a non-formula benefit
change.
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4. Medical Fee Schedule Changes

There are two types of medical fee schedules in use. The first kind lists each
procedure and assigns it a dollar value. The second kind is known as a relative value
schedule. Here, each procedure is assigned a number of units, which reflect the
relative cost of the procedure. A ~conversion factor" is used to convert the units to
dollars. Some states have a schedule reflecting both absolute dollars for some kinds
of procedures and relative values for other procedures.

a. Description of Methodology

Two kinds of pricing will be required in considering medical fee schedules: (1)
pricing the initial implementation, and (2) pricing changes to the fee schedules.
In this section, we will only discuss the pricing of medical fee schedule
changes. NCCI regards (and we concur) that the implementation of a medical
fee schedule is a non-formula benefit change.

NCCI uses its distribution of medical procedures (Exhibit 11) and compares
that to the procedures in the fee schedule. All procedures that appear in both
are called "matchable items." Procedures that appear in the state’s medical fee
schedule, but not in the NCCI table, are known as non-matchable. When
there is a change in a medical fee schedule, the percentage effect on non-
matchable items is assumed to be the same as for matchable items. Based on
sample data we reviewed, matchable items in two states were 73% and 77% of
the total cost of fee schedule items. (What is matchable and non-matchable
will vary by state.)

Exhibit 16 shows examples of the material included in typical NCCl rate filings
for pricing a medical fee schedule change. There is relatively little detailed
support in the filing material. Given the level of detail provided for the
indemnity formula benefit calculations, it would be appropriate to display the
frequency and cost distributions under the old medical fee schedule and the
new medical fee schedule.
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The effect of the medical fee schedule is then weighted with other medical
costs and hospital costs to generate an overall percentage change. (Exhibit 16)
These weights are based on a countrywide analysis.

b.    Analysis and Comments

The technique for evaluating medical fee schedule changes is straightforward.
That is, tabulate the counts and amounts of procedures under the old cost
structure, and then perform the same evaluation under the new cost structure.
The key to correct pricing, therefore, lies in using the correct distribution of
procedures. The NCCI frequency distribution derived in the 1960’s is
substantially out of date. For example, a CAT Scan is a well known and
expensive procedure that is often used today, but did not even exist in the
1960’s.

The move towards newer and more expensive technologies is often cited as a
factor causing medical costs to rise faster than the overall rate of inflation.
Future efforts in controlling rising workers compensation costs are likely to be
directed at medical cost containment. The NCCI law change data base seems
incapable of measuring this kind of effect.

If a medical fee schedule is revised in order to keep up with overall cost level
increases, then the benefit effect calculation is not sensitive to the distribution
used. For example, Exhibit 17 shows a medical fee pricing where all
conversion factors increased by 9%. In such a simple situation, a distribution is
not even needed. However, if a medical fee schedule is revised in a non-
uniform manner, then valuation accuracy depends on having an accurate
distribution of the majority of procedures.

The current NCCl standard distribution, which is substantially out of date will
not meet this goal. NCCI is attempting to revise their distribution using data
obtained from medical auditing firms. In the meantime, they continue to use it
in most states.

A problem cited with some fee schedules is that changes in utilization of
medical services can defeat the cost controlling mechanisms of the fee
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schedule. NCCI’s pricing mechanism also appears incapable of capturing this
phenomenon.

Finally, when a fee schedule is installed for the first time, accurate pricing
requires a distribution of current procedures and their costs. As noted above,
this kind of change is considered a non-formula adjustment. Here, the NCCI
must make use of external data sources due to the shortcoming of their 1960
data base. The NCCI obtains data from companies that perform medical bill
reviews.

Medical cost containment is frequently cited as a problem for workers
compensation. The percentage of total costs contributed by medical expenses
has increased from 30% of total costs to 40% of total costs over the past
decade. There is likely to be increased attention focused on medical costs,
and therefore, it is necessary that the NCCI improve its ongoing data collection
capabilities for medical costs and frequencies in order to both price and
monitor the issues of medical costs.

5. Escalation

Some states have provisions that allow for escalation of benefits. The escalation
process varies from state to state. For example, escalation may apply to all benefits
that exceed a certain duration or it may apply only to specific types of injury (typically
fatals or permanent totals). The escalation may start one year after the injury date or it
may begin after a longer delay. Finally, the amount of escalation may depend on the
actual change in the CPI or some other index, or the amount of escalation may be
capped.

a. Description of Methodology

The sample benefit revisions we reviewed in the previous sections did not have
escalation provisions in their statues. In states with unlimited escalation, NCCI
will typically use a 6% escalation in their calculations. In states where
escalation is capped, NCCI will either use the cap value or estimate the effect
of the cap.
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b.    Analysis and Comments

In a formula change where the escalation rate is not changing, the treatment of
escalation is not significant since the same annuity factor (or equivalently,
duration of benefits) will be used for old law and new law. However, if the
escalation provisions are changing in a formula benefit calculation, the issue of
how to reflect escalation becomes more important, since different annuity
factors will apply under the old law and the new law. We find that NCCI’s
treatment of escalation appears to be reasonable for formula benefit changes.
In cases where escalation rates are being modified, we recommend that NCCI
filings include more substantiation of its annuity calculations.

Furthermore, if escalation were being modified for permanent partial claims,
then we would have a higher level of concern regarding the accuracy of the
calculations. In the example discussed in Appendix E, Part B, regarding the
annuity calculations for non-scheduled major permanent partial, we observed
a lack of detailed support for the derivation of the annuity factors included
with the standard filing material. In addition, based on the NCCl model, the
wage loss attributable to the non-scheduled portion of major permanent partial
formed more than 60% of the total major permanent partial benefit package.
Therefore, in such a case it would be important to obtain accurate annuity
figures to measure the impact of a change in escalation.

6. Relationship of Benefit Changes to Trend

The goal of the NCCI benefit evaluation model is to estimate the change in loss dollars
associated with a change in benefit parameters. However, NCCl uses this information
as input to the ratemaking process which aims to compare an estimated future level of
losses to an estimated future exposure base.

As discussed, in the trend chapter of the Examination, Section ll.B.3, benefit changes
can be expressed in either of two ways: (1) as a percentage change in absolute loss
amounts, as is done in the NCCI model, or (2) as a change in loss amounts relative to
payroll. In the second method, a change in maximum and minimum benefits based
on a change in statewide average wages generally produces no effect.
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If applied consistently, the two methods should produce similar results in many
ratemaking situations. Assuming benefit increases over time, Method 1 sta~ with
higher adjusted past loss ratios, but will require less trend; Method 2 will apply higher
trends to lower past loss ratios. The difference between the two methods tends to
become more discernable as older years of data are used for trending, as Method 2
avoids the distortion in current NCCI adjustment procedures which is noted in Section
IX of the trend section of this examination.

A simple example of this principle appears in Appendix F. In states where there are
only indemnity benefit changes that match wage inflation (i.e., the percentage
relationship between the maximum benefit, the minimum benefit and the statewide
average weekly wage remains constant), this principle can be applied by making no
adjustments at all to past losses.

In states where benefits change irregularly, a simple way to perform these calculations
is to first determine "benefit relativities"; that is, the cost of past benefit levels and the
prospective benefit level divided by the cost of an unlimited benefit level (a benefit
level without any minimums or maximums). Each of these calculations would be
performed using the average wage levels in effect during each of the past experience
periods and then for the average wage level projected to be in effect prospectively.
Using such a methodology, the adjustment to past loss ratios is determined by dividing
the prospective "benefit relativity" by the various "benefit relativities" that existed in the
past. (This calculation is simpler when benefit changes are not dramatic at any one
time. When a dramatic benefit change occurs, then the expected change in
utilization needs to be recognized. This consideration is not, however, unique or
different with Method 2 as opposed to Method 1 .)

It should be noted that, unlike Method 1, Method 2 requires past loss ratios to be
adjusted to a prospective benefit relativity even if there has been no recent law
change. In states without automatic benefit adjustments, it might mean that this
adjustment would decrease, rather than increase, past indemnity loss ratios at current
rate level. This corresponds to the fact that benefit levels decrease relative to
exposures when benefits are not changed as the average wage increases. The trend
section of this examination explores aspects of the current NCCI methodology
(Method 1) in greater detail.
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In Section ll.B.3 (Trend), recommendations were made regarding the methodology for
calculating the impact of benefit changes. It is essential that the same approach be
used in trend calculations and in overall ratemaking calculations. We recommend
that for states where NCCI implements the alternate approach (Method 2) for trend,
then the same change should be made in the benefit evaluation methodology.
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IV. REVIEW OF NON-FORMULA BENEFIT CHANGES

The identification of a benefit change as a "formula" benefit change or a "non-formula"
benefit change is not clear cut. We asked the NCCI to supply us with all ’non-
formula" benefit change filings over the past five years. They supplied us with the
following five benefit evaluations:

Florida, Effective 7/I/90

Oregon, Effective 7/I/90

New Mexico, Effective 1/1/91

Washington DC Effective 311/91

Texas Effective 1/1/91

According to NCCI, a formula change is any change that can be priced by the existing
databases, and a non-formula change is a change that requires additional data and
information. We consider a formula change will be any benefit revision that involves
only one or more of the following items:

¯ Changes ~n maximum weekly benefit,

¯ Changes Jn benefit level as a percentage of gross wage,

¯ Changes m waiting periods,

¯ Changes m retroactive periods,

¯ Changes m escalation rates,

¯ Changes ~n medical fee schedules.

The difference in definitions is significant, because it highlights the issue of when
NCCI should use non-formula methodologies.
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Our objective for the review of NCCI’s non-formula techniques was to review the
effectiveness of NCCI when presented with non-formula type law changes. To
accomplish this objective, we did the following:

Listed the kinds of non-formula changes proposed in the states shown
above.

Identified types of non-formula changes that can be expected to occur
in the future.

Listed the alternative techniques and data sources NCCI used in the
states shown above.

Outlined an alternative approach to pricing non-formula benefit
changes.

Discussed public perception of NCCI’s role in benefit pricing.

Our results are described below.

Ao

Based on our
(for the states

Typical Non-Formula Changes

review of the benefit pricing filing material submitted to us by the NCCI
noted above), we observed the following non-formula issues:

1. Wage loss percentages - FL, TX

2. Wage loss depends on permanent impairment rating - FL

3. Compensability of pre-existing condition - OR

4. Occupational disease standards - OR

5. Use of managed care - OR
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10.

Standards for disability ratings - OR, TX

Eliminate "Economic Permanent Totals" - NM

Guidelines for rating permanent partial - NM

Vocational rehabilitation changes - NM, DC

Changes to benefit administration - TX

B. Future Non-Formula Changes

Based on these 10 items, and our additional research, we have developed a
classification of 8 categories where we expect non-formula changes to occur in the
upcoming years. These categories are:

1. Compensability,

2. Objective standards for the evaluation of permanent partial injuries,

3. Changes in compensation for permanent partial,

4. Changes in rehabilitation programs,

.5. Changes in benefit administration,

6. Changes to reduce litigation,

7. Attempts to decrease interdependence of economic conditions (e.g,
unemployment) and workers compensation benefits,

8.    Medical cost containment issues.
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Each of these areas is discussed below.

1. Compensability

This category includes all attempts to restrict or more clearly define what injuries will
be covered by workers compensation. Examples include changes in coverage for
heart attacks, stress claims, and occupational disease. Coverage of pre-existing
conditions or second injury issues would also fall into this category.

2. Objective standards for the evaluation of permanent partial injuries

This item would include the use of guidelines for disability ratings, such as the AMA
guide, as well as modifications based on age, education, and other factors. In some
states, if all injuries are required to be evaluated by guidelines, then the difference
between scheduled and non-scheduled injuries is reduced. However, to estimate the
impact of cost changes under such a system, NCCI would require more detailed
information on non-scheduled injuries.

3. Changes in compensation for permanent partial injuries

This item would include conversion to a wage loss system, removal of a wage loss
system, and changes in wage loss systems. It could also include changes in the
definitions of wage earning capacity and of disability. Some of the issues here overlap
with the standards for the evaluation of permanent partial injuries cited above.

4. Changes in rehabilitation programs

States are constantly changing their approaches towards vocational rehabilitation.
Some states are making the programs mandatory, while others are converting
mandatory programs to optional programs.

5. Changes in benefit administration

A prime recent example is Texas, which revised the entire approach to handling and
adjudicating claims. Other states have considered changes in the use of independent
medical examiners and in staffing levels at Workers Compensation Commissions.
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An important component of benefit administration is the area of dispute resolution.
We expect that a number of states will be enacting legislation that will impact this
area. Examples of possible changes include encouraging/or requiring informal
hearings, adding or subtracting layers to the chain of the dispute resolution
mechanism, encouraging/discouraging the use of lump sum settlements, as well as
many other potential changes.

The issue of changes in the permissibility of lump sum settlements is an important
consideration, but is not reflected in NCCl pricing models.

6. Changes to reduce litigation

While this area relates closely to changes in benefit administration (e.g. regulations
regarding informal conferences), states may also change how lawyers are reimbursed
for representing claimants.

7.    Attempts to decrease interdependence of economic conditions and workers
compensation benefits

This would include changes in "deemed wages", changes in job search requirements,
and other factors. (Deemed wages are the wages an injured employee is considered
to have earned based on an offer of employment.)

For example, the New Mexico law change enacted January 1, 1991, changed the
definition of permanent total to include only Npresumptive" permanent total cases, that
is, total loss of use of two major members. The previous definition allowed
permanent total to be awarded if the injured worker was unable to work in a suitable
occupation.

In Maine, the November, 1987 law change restricted permanent total to presumptive
cases and those cases failing a statewide work search requirement. The statute says

"Any employee who has reached maximum medical improvement and is able
to perform full-time remunerative work in the ordinary competitive labor
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market in the State, regardless of the where the availability of such work in and
around his community, is not eligible for compensation under this section."

We expect to see other attempts to unlink the condition of the economy from the
amount of workers compensation benefits.

8. Medical cost containment

This would include changes in physician selection rights, changes in managed care
requirements, changes in the use of chiropractors, adoption of utilization guidelines
and other factors.

C. NCCl Approach to Non-Formula Changes

This issue is affected by recent staffing changes at NCCI. In the past, the benefit
pricing unit at NCCI consisted of approximately 6 people reporting through the Vice
President of National Affairs, to a Senior Vice President, to the Chief Operating
Officer. In the current structure, the Benefits Pricing Unit reports to the Senior Vice
President, one step closer to the President, and more important, staffing will increase
to approximately 22 people.

These substantial changes may make our comments or analysis based on the past
structure irrelevant for future activities. However, we will describe some of the issues
relating to NCCI’s past performance as these may provide some guidance as to how
NCCI might best focus its efforts.

1. What is a non-formula rate change?

We previously described the difference between our definition of formula changes
and NCCI’s definition. In the chapter on formula pricing, we noted that NCCI tools
worked effectively in situations fitting our strict definition of formula changes. This is
due to the relative insensitivity of wage tables and other distributions to the normal
formula law changes. If the distributions might shift from old law versus new law, or if
the type of change is broader than the typical change, we would consider it to be a
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non-formula change. We believe it is important that NCCI recognize when its tools
will be appropriate and when they will not be appropriate.

2.    What alternative techniques or data sources did the NCCl use in their
analyses?

Even when NCCI recognizes a proposed benefit change as non-formula, they still
structure their pricing efforts around the formula pricing components. That is, pricing
by type of injury and using, to the extent possible, the tables and relationships of the
formula pricing. However, they add external data inputs.

In our review of the 5 non-formula rate filings, we observed the use of a number of
alternative data sources including:

¯ Surveys of claims personnel,

¯ Insurance department studies,

¯ Experience in other states,

¯ Samples of claims at the Workers Compensation Commission,

¯ Local Workers Compensation Commission reports,

¯ Detailed Claim Information data,

¯ Government statistical reports,

¯ Studies/Surveys with local insurance claims personnel and local state
agencies.

Regarding alternative techniques, we noted the use of the following:

¯ Evaluation of Claim files under alternative legislation,
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Use of estimates derived by other parties (e.g. in Florida, NCCI used
some of the findings of another consulting firm in estimating the impact
of some of the law change provisions on medical costs),

Greater reliance on assumptions of distributions. For example, for a
Texas law evaluation, assumptions had to be made regarding the
distribution of losses subject to attorneys fees.

Clearly, the extra data and techniques noted above can be a valuable addition to the
pricing approach. We find that all of the items listed above have the potential to add
additional insight to the pricing process. However, a review of the actual application
of the data and techniques noted above is beyond the scope of our assignment.

A key issue is knowing when the formula approach does not apply. NCCl has been
inconsistent in this extremely important area.

D. Framework for Pricing Non-Formula Benefit Changes

The pricing of non-formula changes in benefit levels is a complex problem. It is
complex for reasons that include the following:

Reliable estimates cannot be derived from purely "mechanical" models.

The pricing depends on judgement regarding the choice of data to be
used and the assumptions to be applied in producing a pricing model.

The pricing models are subject to the use of alternative assumptions
that would, in turn, lead to different results.

If the situation involved merely tabulating frequencies and costs under the current
system and then calculating revised costs only under the revised system, the problem
would be approachable on a purely mechanical level. This is the approach NCCl
follows in their formula benefit pricing. Given a sufficiently detailed and up-to-date
data base, any benefit change that only affected the relative price of components
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could be evaluated. However, it is possible that the required size and detail of the
data base could make the pricing problem monumental.

Unfortunately, workers’ compensation is a more complex system than that. The
overall cost of the system is affected by costs and frequencies of claims. However,
frequencies are influenced by behaviors, and behaviors will change based on various
incentives. As legislation is changed, incentives will change.

The cost of a workers compensation system is affected by many external factors. For
example, we have compiled the following list which itemizes a number of factors that
could reasonably be expected to impact on the number of workers compensation
claims filed in a given state.

1.    BenefitLevei

A number of studies have researched the question of the relationship between the
frequency of claims and the benefit level/wage replacement rate. A number of these
studies have concluded that increases in benefit levels are highly correlated with
increases in claim frequency. (NCCI procedures rarely reflect this relationship.)

2. Unemployment Rate

As unemployment levels change, the rate of workers compensation claim filings may
also change. In addition, the rating mechanism charges employers based on current
payrolls. This may result in a mismatch for insurers between exposure to loss and
premium income.

3. Work Force Age

A more experienced work force may tend to have a different level of claims activity
than a less experienced work force. Furthermore, older workers may be subject to
more injuries, or their injuries may be more serious. Injured workers near retirement
may have a reduced incentive to return to work.
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4.    Income Level

A highly paid work force may tend to file fewer claims since their wage replacement
rate may be very low. On the other hand, once a claim is filed, the level of attorney
involvement may differ by wage level and the settlement value of the claim may
differ. These factors may cause a different distribution of small and large claims based
on income level.

5.    Safety

A safer work place would tend to give rise to fewer claims.

6.    Medical Insurance Availability

If no other medical insurance is available, this may tend to encourage the use of the
workers compensation system.

7. Attorney Involvement

The size and interest of the attorney population may affect the level of claim filings.
In addition, the workers compensation law and its provisions for compensating
attorneys is a related issue.

8. Administrative Process

If the Workers Compensation Commission is perceived as permissive, this may tend to
encourage claim filings. Additionally, if the administrative process is backlogged, this
may have complex impacts on the frequency and size of workers compensation
claims.

9.    Unionization

Unions may tend to keep the work force more informed of their rights and remedies.
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10. Self-Insurance

If the "better" risks in a market self-insure, the remainder will tend to have a higher
claim frequency.

Clearly, a pricing model, that reflected all of the above factors and their inter-
relationship would be complex. Even though all variables cannot be fully considered,
the most important changes NCCI could make to improve their ability to more
accurately price non-formula benefit changes are the following:

1.    Improve the method of identifying law changes significant enough to require
the use of non-formula techniques. NCCI might use sensitivity tests to judge when
results are highly dependent on old or untested assumptions. For each of the key
elements in a benefit pricing analysis, NCCI could estimate the cost impacts using a
range of benefit values for those assumptions. Then they could demonstrate how the
outcomes would vary based on changes in the input assumptions.

Another mechanical trigger might be a comparison between the actual average claim
size based on WCSP data compared to the average claim size derived from the NCCI
pricing mechanism. (This topic is discussed in Appendix E.) Large differences could
indicate that the pricing mechanism does not properly reflect the operation of the
workers compensation system in the state being studied.

Other possible means to improve the recognition of law changes significant enough to
require non-formula techniques would involve greater use of local advisors.

2.    Increase the utilization of state specific information regarding the workers
compensation benefit system in the jurisdiction being analyzed. A potential criticism
of the NCCI has been that all the tables and formulas underlying their benefit pricing
are based on countrywide data. This can be a more acute problem when the state
enacting revised legislation is in a "crisis" mode. Local representatives at that point
may feel that their state is far from average. To address this problem, NCCI is
planning on expanding their DCI call to all states.

This is a valuable step in the right direction. Moreover, current efforts by the NAIC
and the International Association of Industrial Accident Boards and Commissions
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(IAIABC) are resulting in recommendations for the capture of additional data. We feel
that it is crucial that more data be available, and if data requirements can be common
among the states, this will improve the quality of research. We have not explored
what the appropriate level of data elements should be for evaluating workers
compensation systems. A review of the extent of additional data collection is beyond
the scope of our assignment.

3.    Rely on input from non-actuarial areas (e.g., economics, claims, legal, etc.) in
developing pricing models. The workers compensation benefit system is impacted by
many forces and has many different players participating in the process. At a
minimum, input from local claims personnel and local attorneys should be evaluated.
Other sources of insight could include local Workers Compensation Commission
members and Insurance Department personnel.

4.    Develop a data collection model facilitating retroactive review of the effects of
major benefit changes. This would include establishment of measures to test the
actual versus expected impact of critical elements in the law revision. For example, if
a benefit change was expected to impact utilization, then data measuring the
frequency and duration of injuries by type both before the legislative change and after
the legislative change could be used to evaluate the effect of the legislation. NCCI
has already proposed a number of such procedures to their member companies.
Exhibit 18 displays the minutes of a Rates Committee meeting on this topic.

5.    Improve models to measure the effect of changes in benefit administration.
The Texas benefit changes effective I/1/91 overhauled the benefit administration and
the dispute resolution. However, many states enact smaller adjustments that attempt
to increase the efficiency of the benefit delivery process or modify time frames for
adjudication. The current NCCl approach attempts to model the way the workers
compensation law looks on paper, but typically does not reflect the practical aspects
of ad m in istratio n.

6.    Develop models to better analyze potential changes in benefit utilization. It
would be desirable to have tools available to estimate the changes in the frequency
and duration of benefits for both temporary total and permanent partial claims based
on changes in other system cost elements. The duration of claims can also be affected
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by staffing levels at the Workers Compensation Commission, the extent of legal
involvement, and other system elements.

7.    Improve the explanatory material included with the benefit pricing report.
Currently, for formula benefit changes NCCI provides a large amount of details, but
essentially no explanation of what they are doing. For formula benefit changes NCCI
should reduce the material included in a filing, but it should develop a clear
supplemental report that describes the procedures and explains the methodologies.
For non-formula benefit changes, NCCI should increase the amount of explanatory
material and indicate clearly, assumptions used and the data sources.

E. Public Perception of NCCI’s Benefit Pricing Methodology

We interviewed a number of parties involved with various aspects of workers
compensation and asked for comments regarding their perception of how the NCCI
prices benefit changes. (This involved telephone interviews with 8 persons from
labor, management, research, workers compensation agencies, and other areas.)

While we do not regard our limited sample as complete or a thorough random
sample, we believe that the comments are interesting and lend some valuable insight
into our research.

Generally, those interviewed believe NCCI benefit pricings are difficult to understand.
Most interviewees also stated that they found the NCCl personnel to be cooperative
and reasonable. However, the lack of intuitive understanding of the material by the
recipients reduces the confidence in the conclusions.

We agree with these observations. We find that the benefit formulas and pricing are
difficult to understand, even for parties with substantial expertise in the area.
Moreover, in non-formula valuations, the problems are more pronounced.
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V. TESTS OF THE WAGE DISTRIBUTION TABLE

A. Updating the 1973 Standard Wage Distribution Table

I. Background

In general, NCCl uses the 1973 Standard Wage Distribution table in all of its benefit
calculations. For a recent filing in Texas, they were asked to support whether the use
of this table was appropriate. In response to this request, they produced a graph
showing the difference between the 1973 wage table and an average table
constructed from states with available DCI data. This graph, (Exhibit 19), seems to
indicate very little difference between the 1973 table and the average DCI table. In
addition, we measured how the individual state tables differed from the 1973
Standard Table.

2. Analysis and Comments

We tested the average change in weekly benefits for a sample revision in temporary
total disability costs based on a change in the maximum benefit.

The pricing parameters used were as follows:

Pre Post
La__..~w Law

% Rate of Compensation
Minimum Weekly Compensable Wage
Maximum Weekly Compensable Wage
Average Weekly Wage

66.67% 66.67%
$ o.oo $ o.0o
$380.77 $415.38
$353.07 $353.07

We priced this component of a benefit change with the 1973 Standard table and
several individual DCl State tables. (See Exhibit 20 for details underlying our
calculations.) We generated the following outcomes:
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Wage Table Used

(1) (2)
= [(1 )/1973 Stdl-1.0

Benefit Ratio to
Change Base

1973 Standard 3.5% Base
Wisconsin 4.1% +0.6%
New York 4.3% 0.8%
Florida 3.6% 0.1%
USL&H 2.3% -1.2%

Column (2) shows the effect on the benefit calculation from changing from the 1973
Standard Wage Table to various state tables.

These results show that for the sample benefit calculation, the effect of table changes
is under 1%, except for USL&H.

Even though the differences in benefit pricing from using various wage tables are
slight, it seems prudent to revise the distributions underlying benefit pricing more
frequently than once every twenty years. However, it is reassuring that the key
ingredient to the formula benefit pricing appears to produce stable results. We
recommend that once the revised DCl data is available, NCCl study the possibility of
using state DCl generated wage tables in all states.

We believe the use of state wage tables may be feasible. Arthur Anderson &
Company (AA&Co.) did some preliminary analysis of data reported through the DCl
that is used to generate the state by state wage tables. Although they did not study
the source data at a company level, they reviewed the conversion process from
company reports to DCl files. Based on their preliminary findings, the wage data in
the DCl appeared to be of reasonable quality. The DCl captures wage data for a
sample of injured workers. Wage tables are constructed based on a wage distribution
of injured workers only, as opposed to all workers.
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B. Wage Distribution Tables for Class Groups

1. Background

To study the effect of varying the wage tables by class group, we requested that NCCI
use DCI data to construct wage tables by Industry Group (i.e., Manufacturing,
Contracting, and All Other) for the four largest DCI states, Florida, Illinois, Michigan,
and Pennsylvania. Using this additional information, we conducted a series of tests as
follows:

Test 1. For each industry group for each state, we observed the percentage of total
workers and the percentage of total wages at various relativities to the
statewide average wage (Exhibit 21).

Test 2. For the state that had the largest spread between the average weekly wage
among the Class Groups (Illinois), we tested the sensitivity of the standard
NCCl pricing formula using the standard NCCl pricing formula and a
revised pricing formula that measures the effects separately by industry
group under two scenarios:

ao Change the maximum weekly benefit from 100% of the statewide
average weekly wage to 150%. This test was selected as a potentially
large benefit change that would not be expected to occur very often.

The maximum weekly benefit increases 10%. This test was selected as
representing a common type of benefit adjustment.

The results of the two tests appear in Exhibits 22 and 23.

2. Analysis and Comments

As described in Section III, the Wage Distribution Table is used to estimate the
average weekly benefit for injured workers under the workers compensation benefit
structure. The table displays the percentage of total workers (known as the "A ratio" or
"A value") and the percentage of total wages (known as the "B ratio" or "B value") at
various relativities to the statewide average wage.
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Test 1. The graphs seem to indicate that the "A’ and HB" ratios do not vary much
from state to state for each classification group. A closer examination of
the actual values shows that this is generally the case. For example, in the
manufacturing group, at R = 1.0, the ’A’ values for the four states are as
follows:

State HA’ Value

Florida 60.9%
Illinois 55.6%
Michigan 55.1%
Pennsylvania 61.5%

This indicates that in Florida, for example, 60.9% of the workers earn less than the
statewide average wage. The amount of data available in some of the individual class
group categories by state is sometimes small. For example, the contracting group
Table for Pennsylvania was constructed based on only 46 claims. Therefore some of
the results observed may tend to be unreliable. In any case, the more practical
considerations of how benefit pricing may vary by use of alternative tables is discussed
below.

. )

Test 2a. Based on this test, we observed that the alternative methodology
produced a higher indicated change for the benefit adjustment (+3.0%
versus +2.5%). This is a relatively small difference, and as noted, it is
based on a rather substantial benefit change, which should not occur with
great frequency. However, the relative changes by industry group are
substantially different ranging from a low of +0.9% (manufacturing) to a
high of +8.0% (contracting) (Exhibit 22).

Test 2 b. This test produced a smaller spread between the totals by industry group
as compared to the standard NCCI method (+1.4% versus +1.0%).
Again, the alternative model produced a higher result. However, it is
interesting to note that the spread between manufacturing and contracting
is still significant (+0.5% for manufacturing +4.1% for contracting)
(Exhibit 23).
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In terms of the overall rate level calculations, reflecting class differences in the wage
tables may produce slightly different results than the current procedure. We are not
sure of the ultimate effect, since our test tables were based on small data samples
from only a single state. This factor by itself is of concern, but it is not persuasive
enough to require future action.

The effects by industry group do appear to have the potential to vary widely. This
may have implications for classification ratemaking. For example, in determining the
classification group differential, a wage trend index is applied. Investigating whether
this index overlaps with differences in benefit pricing by classification group is an area
for future research.

However, it is important to be aware that our results are based on one state that had a
high spread between the average wages by classification group. Different results may
be obtained if a broader investigation is undertaken. We recommend that NCCI
consider future research into this area.
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EXHIBITS
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COUNTRYWIDE CHANGES IN WORKERS COMPENSATION*

PREMIUN LEVEL

EXHIBIT

YEAR

(1) (2) (3)

EXPERIENCE REVIEW BENEFIT CHANGE OVERALL CHANGE

ANNUAL CUHULAT]VE ANNUAL CUMULATIVE ANNUAL CUMULATIVE

CHANGE INDEX CHANGE INDEX CHANGE INDEX

(%) (%) (%) (%) (%) (%)

(4)

1965 BASE 0.0 BASE 0.0 BASE 0.0

1966 0.2 0.2 3.3 3.3 3.5 3.5

1967 -1.3 -1.1 4.1 7.5 2.7 6.3

1968 -2.5 -3.6 2.2 9.9 -0.4 5.9

1969 -0.9 -4.5 4.2 14.5 3.3 9.4

1970 -1.3 -5.7 2.8 17.7 1.5 11.0

1971 -0.8 -6.5 2.9 21.1 2.1 13.3

19~2 1.2 -5.4 5.9 28.2 7.2 21.5

19~3 1.0 -4.5 6.3 36.3 7.4 30.5

1974 2.2 -2.4 5.9 44.3 8.2 41.2

1975 7. I 4.5 7.7 55.4 15.3 62.8

1976 9.7 14.6 6.7 65.8 17.0 90.5

1977 9.2 25.1 1.8 68.8 11.2 111.8

1978 7.2 34.1 3.8 75.2 11.3 135.7

1979 4.2 39.7 2.1 78.9 6.4 150.8

1980 0.2 40.0 2.7 83.7 2.9 158.1

1981 -5.0 33.0 3.1 89.4 -2.1 152.7

1982 -5.5 25.7 4.3 97.5 -1.4 149.2

1983 -3.1 21.8 5.0 107.4 1.7 153.4

1984 -2.2 19.1 2.7 113.0 0.4 154.4

1985 10.3 31.4 1.7 116.6 12.2 185.4

1986 7.5 41.3 1.3 119.4 8.9 210.8

1987 8.8 53.7 0.7 120.9 9.6 240.6

1988 7.4 65.1 1.4 124.0 8.9 270.9

1989 5.6 74.3 0.5 125.1 6.1 293.5

1990 10,7 93.0 1.0 125.1 11.8 339.9

Based on NCC[ Statistical Bulletin, 1990-1991 Editions

* Countrywide includes all states except those with monopolistic state funds.

State rate changes weighted together based on direct premium.

(I) Includes the effect of miscellaneous changes

(4) For the first three quarters



EXHIBIT 2

DISTRIaUTIGN OF BENEFIT LEVEL CHANGES 8¥ SIZE

1985-1989

SIZE OF CHANG~
NIJ48L:R OF PERCENT
BENEFIT CHANGES OF TOTAL

LESS THAN -5.0~ 5 2X

BETI~EN -5.0 AND -2.67, 7 2~

BETI, EEN -2.5X ~ -0.1~ 12 4X

8E~EN 0.~ ~ +2.~X 228 ~

~ 2.4X ~ ~.~ ~ ~

5.~ ~ ~E 11 4~

TOTAL 288 100~

Based on NCC! Annual Statistical Buttetin, 1990 Edition

Notes:

1. Nmber of benefit increases or decreases of no more than 2.5Z is (12 + 228) = 240 or 83Z.
2. Ntad=er of benefit increases or decreases greeter than 5.0~ is (5 + 11) = 16 or



EXHIBIT 3
SHEET 1

STATE

ALABAJ4A

ALASKA

AR l ZONA

ARKkNSAS

CALIFORNIA

COLORADO

CONNECTICUT

DELAUARE

DIST. OF COL.

FLORIDA

GEORGIA

HAWAII

IDAHO

ILLINOIS

INDIANA

IOWA

KANSAS

DISTRIBUTION OF INCURRED BENEFITS BY INJURY TYPE

(I) (2) (3) (4)

NCCI PERNANENT MEDICAL
BULLETIN PARTIAL (%) (~)

1987 32.5 49.6
1990 32.7 52.3

PERM PARTIAL
AS A %

INDEMNITY (%) OF INDEMNITY
100% " (2) (1)/(3)

50.4 64.5
47.7 68.6

1987 50.9 29.9 70.1 72.6
1990 48.1 35.6 64.4 74.7

1987 39.5 49.7 50.3 78.5
1990 37.1 54.4 45.6 81.4

1987 39.6 45.7 54.3 72.9
1990 36.9 48.6 51.4 71.8

1987 48.8 42.8 57.2 85.3
1990 48.7 43.7 56.3 86.5

1987 36.8 42.7 57.3 64.2
1990 57.6 30.7 69.3 83.1

1987 50.9 30.7 69.3 73.4
1990 52.3 28.5 71.5 73.1

1987 33.1 32.1 67.9 48.7
1990 26.6 39.9 60.1 44.3

1987 50.2 28.7 71.3 70.4
1990 47.1 40.2 59.8 78.8

1987 34.1 47.3 52.7 64.7
1990 44.2 41.2 58.8 75.2

1987 41.7 43.5 56.5 73.8
1990 40.8 46.3 53.7 76.0

1987 42.0 39.8 60.2 69.8
1990 45.7 40.5 59.5 76.8

1987 41.8 37.5 62.5 66.9
1990 40.8 39.2 60.8 67.1

1987 50.9 31.5 68.5 74.3
1990 50.7 32.7 67.3 75.3

1987 22.3 56.6 43.4 51.4
1990 26.9 53.0 47.0 57.2

1987 45.9 32.4 67.6 67.9
1990 47.6 36.9 63.1 75.4

1987 44.0 38.6 61.4 71.7
1990 44.8 39.6 60.4 74.2



DISTRIBUTION OF INCURRED BENEFITS BY INJURY TYPE

EXHIBIT 3
SHEET 2

STATE

KENTUCKY

LCXJISIANA

MAINE

MARYLAND

MASSACHUSETTS

MICHIGAN

MINMESOTA

MISSISSIPPI

MISSOURI

MONTANA

NEBRASKA

NEW HAMPSHIRE

NEW JERSEY

NEW MEXICO

NEW YORK

NORTH CAROLINA

OKLAHOMA

(1) (2) (3) (4)

NCCI PERMANENT MEDICAL
BULLETIN PARTIAL (Z) (Z)

1987 39.3 /+1.2
1990 38.0 /+8.3

PERM PARTIAL
AS A Z

INDEMNITY (~) OF INDEMNITY
100~ - (2) (1)/(5)

58.8 66.8
51.7 73.5

1987 /+6.7 39.0 61.0 76.6
I~ /+5.9 41.3 58.7 78.2

1987 70.7 17.9 82.1 86.1
1990 56.2 29.0 71.0 79.2

1987 51.8 34.0 66.0 78.5
1990 43.6 38.3 61.7 70.7

1987
1990

N/A
N/A

1987 51.2 33.6 66.4 77.1
1990 51.3 32.0 68.0 75.4

1987 56.0 28.6 71.4 78.4
1990 52.1 31.7 68.3 76.3

1987 35.0 50.8 49.2 71.1
1990 36.6 50.7 49.3 74.2

1987 42.4 38.4 61.6 68.8
1990 42.7 39.3 60.7 70.3

1987 61.3 23.3 76.7 79.9
1990 60.2 31.0 69.0 87.2

1987 36.8 43.5 56.5 65. I
1990 38.8 43. I 56.9 68.2

1987 48.0 34.7 65.3 73.5
1990 50.8 34.6 65.4 77.7

1987 46.3 32.4 67.6 68.5
1990 47.7 36.9 63. I 75.6

1987 44.4 41.5 58.5 75.9
1990 43.5 37.4 62.6 69.5

1987 44.8 31.8 68.2 65.7
1990 44.5 32.8 67.2 66.2

1987 34.2 49.4 50.6 67.6
1 990 36.7 46.8 53 ¯ 2 69.0

1987 44.0 35.7 64.3 68.4
1990 50.0 35.7 64.3 77.8



EXHIBIT 3
SHEET 3

DISTRIBUTION OF INCURRED BENEFITS BY INJURY TYPE

(I) (2) (3) (4)

NCCI PERMANENT MEDICAL
STATE BULLETIN PARTIAL (%) (%)

OREGON 1987 48.4 35.7
1990 41.0 40.7

PERM PARTIAL
ASA%

INDEMNITY (%) OF INDEMNITY
100~ - (2) (I)1(3)

64.3 75.3
59.3 69.1

PENNSYLVANIA 1987 19.2 35.9 64.1 30.0
1990 23.9 37.1 62.9 38.0

RHOOEISLAND 1987 69.8 20.4 79.6 87.7
1990 65.9 21.5 78.5 83.9

SOUTHCAROLINA 1987 43.3 41.0 59.0 73.4
1990 48.5 38.2 61.8 78.5

SOUTHDAKOTA 1987 36.8 42.8 57.2 64.3
1990 37.6 36.8 63,2 59.5

TENNESSEE 1987 40.4 43.1 56.9 71.0
1990 43.4 43.0 57.0 76.1

TEXAS 1987 33.5 40.3 59.7 56.1
1990 36.6 38.6 61.4 59.6

UTAH 1987 32.8 52.6 47.4 69.2
1990 28.6 57.8 42.2 67.8

VERMONT 1987 44.4 33.3 66.7 66.6
1990 42.5 35.2 64.8 65.6

VIRGINIA 1987 43.0 42.9 57.1 75.3
1990 40.5 46.4 53.6 75.6

WISCONSIN 1987 41.9 40.3 59.7 70.2
1990 43.4 39.8 60.2 72.1

MEDIAN 1987 43.2 38.8 61.2 70.7
1990 43.6 39.3 60.8 74.5

# OF STATES WHERE
COLUMN (4) INCREASED
FROM 1987 TO 1990

31 OUT OF 44

BASED ON NCCI STATISTICAL BULLETINS 1987, 1990
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The 1973 Standard Wage Dis~ibu~ion Table

RaKio ~o Average Wage
Percentage of workers receiving not more than the percentage of
t:he average wage indicated by coluzun R
Percentage of wages received by the % of workers in coltu~n A

EXHIBIT 4

R A B R A B R A B

0.05
0.i0
O. 15
0.20
0.25
0.30
0.35
0.40
0.45
0.50
0.55
0.60
0.65
0.70
0.75
0.80
0.85
0.90
0.95
1.00
1.05
I. i0
1.15
1.20
~ 25
!.30
1.~5
1.40
1.45
1.50
1.55
1.60
1.65
1.70
1.75
1.80
1.85
1.90
1.95
2.00
2.05
2.10
2.1Z
2.20
2.25

Z.Z5

0.1068
0.3511
0.8384
1.4357
2.1432
2.9058
3.7375
4.7328
6.1073
8.2201

1!.6032
15.3290
20.5672
25.9600
32.3089
37.5110
42.9709
48.2321
53.1109
58.4036
62.9643
67.1858
70.6767
74.0989
77.0678
79.951~
%2.2534
94,,5435
96,,~620
S7,,9326
89.1240
90.4193
91.6370
92.4497
93.2448
93.9290
94.5674
95.1329
95.7436
96.2339
96.6383
~7.1239
97.,4920
97.~424
98.1208
98.[]723
~Z.8285

0.0030
0.0222
0.0845
0.1903
0.3483
0.5629
0.8393
1.2173
1.8188
2.8537
4.6692
6.7892

10.1290
13.7452
18.2868
22.2523
26.6884
31.2144
35.7149
40.9066
45.6459
50.1850
54.0985
58.1~98
61.7560
65.$218
68.5701
71.7325
74.~294
76.6547
78.4667
80.4994
82.4738
83.8454
85.2260
86.4398
87.5957
88.6605
89.8715
90.8451
91.6662
92.6803
93.4767
94.2425
94.$736
95.4400
96.0369

2.40
2.45
2.50
2.55
2.60
2.65
2.70
2.75
2.80
2.85
2.90
2.95
3.00
3.05
3.10
3.15
3.20
3.25
3.30
3.35
3.40
3.45
3.50
3.55
3.60
3.65
3.70
3.75
3.80
3.85
3.90
3.95
4.00
4.05
4.10
4.15
4.20
4.25
4.30
4.35
4.40
4.45
4.50
4.55
4.60
4.65
4.70

98.8248
98.9702
99.1283
99.2172
99.3278
99.3962
99.4464
99.5127
99.5551
99.5867
99.6240
99.6515
99.6742
99.6888
99.7116
99.7288
99.7427
99.7614
99.7825
99.7922
99.7995
99.8141
99.8211
99.8308
99.8403
99.8457
99.8511
99.8575
99.8616
99.8657
99.8731
99.8774
99.8800
99.8835
99.8871
99.8949
99.8970
99.9000
99.9033
99.9058
99.9086
99.9091
99.9122
99.9142
99.9155
99.9173
99.9197

96.4991
96.8502
97.2237
97.4447
97.7304
97.9051
98.0372
98.2151
98.3291
98.4178
98.5226
98.6021
98.6709
98.7150
98.7817
98.8358
98.8809
98.9448
99.0090
99.0422
99.0666
99.1161
99.1404
99.1747
99.2088
99.2272
99.2463
99.2701
99.2854
99.3029
99.3315
99.~499
99.3594
99.3739
99.3886
99.4207
99.4295
99.4429
99.4574
99.4689
99.4807
99.4831
99.4965
99.5052
99.5112
99.5197
99.~309

4.75
4.80
4.85
4.90
4.95
5.00
5.05
5.10
5.15
5.20
5.25
5.30
5.35
5.40
5.45
5.50
5.55
5.60
5.65
5.70
5.75
5.80
5.85
5.90
5.g5
6.00
6.05
6.10
6.15
6.20
6.25
6.30
6.35
6.40
6.45
6.50
6.55
6.60
6.65
6.70
6.75
6.80
6.85
6.90
6.95
7.00

99.9210
99.9245 99.5542
99.9277 99.5700
99.9290 99.5762
99.9316 99.5881
99.9337 99.5984
99.9357 99.6093
99.9390 99.6258
99.9415 99.6393
99.9438 99.6516
99.9453 99.6594
99.9483 99.6752
99.9488 99.6778
99.9498 99.6836
99.9508 99.6892
99.9539 99.7064
99.9552 99.7130
99.9559 99.7174
99.9569 99.7228
99.9584 99.7318
99.9607 99.’7447
99.9623 99.7537
99.9656 99.7730
99.9674 99.7840
99.9684 99.7903
99.9701 99.8007
99.9712 99.8069
99.9722 99.8131
99.9727 99.8161
99.9734 99.8210
99.9753 99.8315
99.9758 99.8349
99.9763 99.8380
99.9775 99.8468
99.9780 99.8504
5)9.9816 99.8762
99.9831 99.8855
99.9848 99.8964
99.9851 99.8978
99.9861 99.9047
99.9871 99.9118
99.9877 99.9~L49
99.9892 99.9259
99.9897 99.9290
99.9902 99.9321
99.9917 99.94~9



SANPLE CALCULATION OF AVERAGE WEEKLY BENEFITS
BASED OM 1973 STANDARD WAGE DISTRIBUTION TABLE

(1) % RATE OF COIPENSAT1ON 50.0%

(2) NININLI! UEEELY BENEFIT $25.00

(3) I~XINUN MEEKLY BENEFIT $150.00

(4) STATE AVERAGE MEEKLY MAGE (SAMM) $200.00

(5) 14AXINUN MAGE BASED OR (2) $50.00
(2)/(1)

(6) NINILII~N MAGE BASED ON (3) $300.00
(3)/(1)

EXHIBIT 5

(7) (8) (9) (10) (11) (12)
AVG MEEKLY

gAGE TABLE gAGE TABLE gAGE TABLE AVG WEEKLY BENEFIT SUBJ
WAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR gAGE     TO NAX &

NIN NAX NEAREST .05 (%) (~) (4)*(I0)I(9) (I)*(11)

$0 - $ 50.00 0.00 - 0.25 2.1432 0.3483 32.50 $25.00

50.00 - $300.00 0.25 - 1.50 85.7894 ?6.306~ 177.89 $88.95

$300.00 - 1.50 - 12.0674 23.3453 386.92 $150.00

(13) STATE AVERAGE ~EEKLY MAGE

(14) STATE AVERAGE MEEKLY BENEFIT

$200.00

S94.95

NOTES:

1. CoLun~ (7) is based on coLumns (5) and (6).
2. CoLum (8), the "R" factor, is the ratio of the wages in column (7) to the SAW in coLum
3. CoLumns (9) and (10) are from the 1973 Standard gage Distribution Tabte.

The "A" factor from the Wage Distribution TabLe is the percentage of workers earning not more than
"R" times the average wage.
The "B" factor from the gage Distribution TabLe is the percentage of wages earned by the percent of
workers in "A".

4. Cot~nn (12) must be at Least the mininun weekly compensation from (2) and at most the maxina.m
weekly compensation from (3).

5. Cotmm (13) is the sum of the product of coLLanns (9) and (11).
6. CoLumn (14) is the sum of the product of columns (9) and (12).



National
Counc, on
Compensation
Insurance

EXHIBIT 6
SHEET 1

SPECTAL CALL FOR ACC=DENT STATISTICS    DISTRIBUTION OF DSq~ATIONS

Temporary Tc~al Accident Distribution According
~o Duration of DisaDili~y

Disability     To~al
Pericd (Days)    Cases

i
2
3
4

8
9

I0
11
12
13
!4

16
17
!8

27

30
31
32
83
24

3~
27

40
41

43 - 49

8 973
8 198
6 236
7 077
6 437
4 854
2 351
2 407
2 865
2 665
2
1 891
2 860
1 563
1 621
1 703
1 486
1 096

888
2,009

~54
910
961
762
~90
467

1,480
532
604
655
6O3
437
376
894
389
390
442
424
287
274

1,160
2,692

(~) (4)
Summation of Days Disabi!i~y
Col. 2 Upward Las~inq Col. 1 and Over

i03,371
94,398
86,200
79,964
72,887
61,294
56,440
54,089
51,682
48,817
46,152
43,996
42,105
39,245
37,682
36,061
34,358
32,872
31,776
30,888
28,879
28,025
27,11~
26,154
25,292
24,802
24,335
22,8~5
22,223
21,719
21,064
20,461
20,024
19,648
18,754
18,365
17,975
!7,122
!7,109
16,822
16,548
!5,388 1,453,700

3,060,~29
2,956,958
2,862,~60
2,776,360
2,696,396
Z,$57,059
2,495,765
2,,439,32~
2,385,236
2,333,~54
2,284,737
2,238,585
2,194,589
2,152,484
2,113,239
2,075,557
2,039,496
2,005,i38
~ 972 266
1,940,490
1,909,602
~ 880 723
1,852,698
1,825,583
1,799,429
~ 774 037
1,749,235
!,724,900
1,702,045
1,679,722
1,658,003
1,636,939
i,616,478
1,596 454
!,176 806
1,558 052
i,~39 687
~,~ ~21 712
!,504 179
!,487 070
!,470 248
!,366 629

© lgsg Ns"ttor~l Coun~l o~ Coml~mlmtlO~ Inat~an~e.



National
Council on
Comoens~t~on
Insurance

EXHIBIT 6
SHEET 2

SPECIAL CALL FOR ACCIDENT STATISTICS DISTRIBUTION OF DURATIONS

Temporary Total Acciden~ Distribution According
to Duration of Disability

(!)          (2)
Disability Total

Period (Days) Cases
Summation of
Col. 2 Upward

(4)
Days Disability

Lasting Col. 1 and Over

50 - 56 2,155
~7 - 63 !,725
64 - 70 !,258
71 - 77 987
78 - 84 807
85 - 9]. 626
9~ - 98 544
99 - i05 423
106 - !12 342
i!3 - 1.19 273
120 - 1.26 271

~127 - 133 231
~34 - 140 217
~m~141 - !47 196

148 - 154 167
155 - !61 137
162 - !68 !30
169 - !75 116
176 - !82 !29
!$3 - !89 86
190 - !96 92
197 - 2103 62
204 - 2110 74
211 - 217 73
218 - 224 55
225 - 231 63
232 - 266 220
267 - 301 203
302 - 336 95
337 - 371 104
372 - 406 80
407 - 441 67
442 - 476 . 64
477 - =~ 58
512 - 5~.i 80
582 - ~51 65
652 an~ Over -

12,696
10,541

8,816
7,558
6,571
5,764
5,138
4,594
4,171
3,829
3,556
3,285
3,054
2,837
2,641.
2,474
2,337
2 207
2 091
1 962
i 876
1.784
1 722
1 648
1575
1520
1,457
1,237
1,034

939
835
755
688
624
566
486
421

I,Z53,205 - !,281,192
1,270,007 - i,210,298
1,201,053 - !,150,461
1,142,491 - 1,099,160
1,092,325 - 1,054,427
1,048,409 - 1,015,082
1,009,770

975,102
943,909
915,620
889,496
865,275
842,900
821,900
802,615
784,524
767,578
751,530
736,343
721,921
708,412
695,503
683,!~9
671,280
659,919
649,050
638,570
59!,139
551,611
517 143
485 961
457 909
432 ~19
409 434
388 570
351 514
319 770

979,894
948,240
919,548
893,144
868,653
846,026
824,849
805 306
787 062
769 952
753 784
728 480
723 948
710 216
697,~!7
684,914
672,957
661,£2i
650,588
640,049
~92,~96
552,653
518,088
486,802
458,672
433,213
410,069
389,!41
252,003
320,19!

XXX

Based on Survey of Claims Closed in 1974

© lgsg N~jo~ult Counctt on C, om~to~



- ’ ’ EXHIBIT 7

r~’~TICHAL COL~CIL ON COMFENSATION LTSURANCE

Workmen’ s Comp&nsat [on injury Table
Fatal Disaoility

No. of Person
Cases* ReceivinsCom~ensation Depende_nt_s. l~ithmetic

Average Age ~
Pension with Pension wit}.

Pension ~ Escalation 63 Escalation

147 ( 139 ) None
356 (34~) Widow alone
136 (~) widow ann

Child
129 (177) Widow and~

Children
82 (6~) widow and

Children
~2 (3~) Widow and

Children
e2 (13) Widow and

Children
16 (15) Widow and

xx

51(5o)
36(35)
Z0 (8)
36(35)
~o (8)
36(35)
lO (8)
36(35)
zo (8)
36(35)
z0 (8)
36(35)
~0 (8)Children (more than 5) 7 (ave.)

16 (18) O~hans
~0 (10) O~hans
7 ( ~ ) Orphans 3 ii (Ii)
3 (2) Orphans ~ ii(il)
i (2) Orphan 5 i! (ii)

31(29) 25 ~3
3~(3~) 28 ~7

31(31) 28 ~7

31 (31) 28 27

31(31) 28 27

31(3~) 28 ~7

31(31) 28 27

13 (hO)    Parent 1 ~i(61)    gl(61) 58 57
17 (27)    Parents 2 ~9(56)    50(56) 58 h8

i (£) Brother or Sister i 23(43) -

2 (i) Other dependent i 2! (h3)    - - -

(15) Other categories

*Onl~~ classifications which occurred are listed. 11397 cazes were reduced proportionally
to ~ GO0.

%Numbers Ln parentheses are from the current inju.~ table

Based on WCSP Data from Policy Years 1968 - 1973
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EXHIBIT 8
SHEET 1

Accident Distribution- }’ermanent Total Disability

T:;,-pe of !n]ur:/:
Other Combinations (Contd.)

Foot (Loss of Use) & Paralysis
Foot (Loss of-Use) & ~ental & Back
Eye (Loss of Use) & ~ental
Eye (Loss of Use) & Mental & Back
Arms (Loss of Use) ~ ~Aental
Arms (Loss of Use) "~ Back
Arms (loss of Use) & ~ental ~ Sack
Arm, Leg (Loss of Use) f, tlental
Arm, Le~ (Loss of Use) .~ Back
Arm, Leg (Loss of Use) ~= ~’~!ental ~ Back
Arm,.Leg (Loss of Use) ~. ?~ental & Paralysis
Arm,-~ye (Loss of Use) & :¢.,ental
}{ands (Loss of Use) & ;~ental
Hands (Loss of Use) $. Back
Legs (Loss of-Use) & ;,,~ental
Legs (Loss of Use) & Back
Legs (Loss of Use) ,;~ Paralysis
Le..,,s (Loss of Use) & ~Aental & Back
Legs (Loss of Use) & Back ~: Paralysis
Legs (Loss of Use) & !.~ental, Back & Paralysis
Leg, Foot (Loss of Use) & Back
Feet (Loss of Use) & ~,~ental
Feet (LOss of Use) .% Back
Eyes (Loss of Use) ~ ~ental
Eyes (Loss of Use) & }~ack
Eyes (Loss of Use) % ~:lental ~, Back
A~,~s, Le~; (Loss of Use) % L!ental
Arm, Hand, Le~ (Loss of Use) & Back
A:~, Hand,. Foot (Loss of Use) & ~ental
Arm, Le~.~s ([~ss of [h;e) & ~:~ental
Arm, Eyes (Loss of Use) & k{ental
IIands, L::g (Loss of Use) ~ Back
Le;’~, Eyes (Loss of II:7~) .% ,t~cntal
Arm:;, Lu:~z (Loss of ~I:~c) .:~-~ental
A:~s, Le,~s ([mzs of ~;:;e) & Pa~’alysis
A~s, Lc-~’z (Loss of U:~e) .<. ~lcnt~ ~ [aralysis
A~ns, Lczz (~ss of ;~ze) .~ Back & Paralysis
.~.~z, Eyes ~I.os~ of ~se) ’~: ~ental
ilands, i..ejs (I,o~u: ~f lJue) ?~ ~ental
}tand ~A~m~tation) ’~ A~, LeZ (Loss of ~se} & ~ental

Tota!

1
1
9
1
1
4
1

1
3
1
1
1

13
17

3
16

3
3
1
1
5
1
1

1
2
1
1
1
1
2
8
1
1
1
1

211



LXHIBIT 8
SHEET 2

COUNCIL ON CO,%[PENSATION I~SUIOINCE

Accident Distribution - Permanent Total Disability

T~e of Injury:
Amoutation Cases - AVE.. A£e 40

Arm 14
Arms 3
Hand 15
Hands 6
Leg 26
Legs I0
Foot
Feet
Eye
Eyes 0
Arm, Hand & Feet 1
Arm & Leg 1
Arm & Legs 1
Hand & Legs 1
Hand & Foot

Total 87

T~oe of In.jury:
Loss of, Use Cases - Av£. A~e 4~

Arm

Arms
}{and
Hands
Leg
Legs
Foot
Feet
Eye
Eye s
Arm ~, Hand
Arm & Leg
Hand & Leg
Leg & Foot
Foot & Eye
Arm & Legs
Arm & Eyes
Arm, Hand ~ Eye
Arms & Legs
Hand s & Leg s
Arm, Le~,s, Feet

No. of
Cases

6
19

8
107
18

16
I0

2
6

Total 286



LAI--IIDI I
SHEET

COUNCIL ON CO~.[FENSATION INSURANCE

Accident Distribution - Permanent Total Disability

Type of Injury:
Amputation &Loss of Use Cases - Avg. A~e 51

Arm (Amputation) & Foot (Loss of Use)
Arm (Amputation) & Arm, Leg (Loss of Use)
Hand (Amputation) & Arm (Loss of Use)
Hand (Amputation) & }land (Loss of Use)
Leg (Amputation) & Arm (Loss of Use)
Leg (Amputation) & Leg (Loss of Use)
Leg (Amputation) & Foot (Loss of Use)
Leg (Amputation) & Hand, Foot (Loss of Use)
Foct (Amputatien) & Leg (Loss of Use)

Total

No.of
Cases

I
I
I
I
i

I
I

ll

T’,~e of ln.~urv:
Other Permanent Total - Avg. A~e 46

Head/Mental Impair.
Back or Spine
P~ralysis
~ental & Back
Mental & Paralysis
Back & Paralysis
~ental, Back & ?~ralysis
All Others

Total

No. of
Cases

315
991
72
30
7

14

3,608

T,,v~e of Tn,iury:
Other Combinat ions

Arm (Amputation) & Mental
Arm (Amputation) & Back
Leg (Armputation) &Mental
Leg (Amputation)& Paralysis
Foot (Armputation) & Mental
ANn, Hand (Amputation).~ I.~ental
Arm, (Loss of Use) & Mental
A~ (Loss of Use)& Back
Arm (Loss of Use & Mental & Back
Hand (Loss of Use) & ~ental
Hand (Loss of Use) ~ Back
Leg (Loss of Use) & ~ental
Leg (Loss of Use)& Back
Foot (Loss of Use) ~ ~ental
Foot (Loss of Use)& Back

No.of
Cases

1
1
1
1
1

15

2

12
27

i



LXHIBIT 8
SHEET 4

NATIONAL COUNCIL ON CO~ENSATION INSURANC!:~

Distribution - Permancnt Total Disabilit[

Age Group No. Of C~sest

Under 15 4 (2)

z5 - 19 ~28 (4~)

2o - 24 3o7 (zzo)

25 - 29 4].o (z37)

30 - 34 49~ (].77)

35 - 39 57]. (251)

4o - 44 697 (237)

45 - 49 771 (3o9)

50 - 54 794 (3o9)

~5 - 59 8z8 (36o)

60 - 64 621 (376)

65 - 69 187 (287)

7o - 74 9~ (].54)

75 - 79 35 (68)

8o - 84 7 (~3)

85 - 89 3 -

Total 5,952(2,835)

Average Age - Arithmetic
Pension
Pension (5~ Esc.)
Pension (6~ Esc.)

~ (5o)
~7 (50)

tNumbers in parentheses are from the current injury table.

Based on WCSP Data from Policy Years 1968 - 1973



COUNCIL ON COMVENSATION I~ISURANCE
EXHIBIT 9
SHEET 1

;.t~JOR - PERI.~NENT I’ARTIAL DISABILITY
ACCID~NT DISTRIBUTION - AVERAGE PERCEFYf LOSS OF USE - AVERAGE HEAL]~;G FERIOD

Point and Nature of Injury
Total No. % Avg. Healing Average
Of Cases Los___£ Period (Wks) Ase

A. (SC D 

Dism. above elbow 15 iOO 40 44
Dism. at elbow 9 iOO 21 4a
Dism. below elbow 23 iOO 18 36
Loss of use 5~7 ~3 27 ~

Hand:
Dismembe n.~’-, n t 37 iOO 29 33
Lo~:: of u::c 937 56 ~0 37

Le.-:
Dis=. above knee 15 i00 59 ~9
Dism. at ~_nee 26 i00 26 39
Dism. below knee 17 i00 39 37
Loss of use 982 53 3h ~

@Foot:

Diz:membe’~ae nt 21 iOO 26 37
Loss of use h69 51 ~5 39

Eye :
Enucleatit,:: 22 i00
Lo~ of vision 256 88

Hearing: (both ears )

Back (Schedule)

Tota!

2~ 56

3, 8~ xx

20 39
14 37

3 52

28 .~.
B. 0~:~, r.t~.JOR FE~4AF~I’~ PARTIAL I-NJURIES*

Head 105 46
Back 1,560 41
Hernia 71 53
Heart attack 67 h6
Neck 38 40
Mental 13 h5
K~itiple injuries 819 47
Other general 240 44-

Tozai!Avg. (Other FP) 2,913 4k

37

9
17
37
59
25
27

34

Base4 on Survey of Claims Closed in 1974

,. ~,.,~.~ related to ~.oie man.

38
40
44
49
40
37
39
4o



EXHIBIT 10
SHEET 1

~, e. ~RMANENT V<RT!~.L DISABILITY
:,CC~M,~ DISTR, TR..D’rlOrr- ..,,~.L~.~ FERCE2JT LOSS OF USE - AVEraGE ~-ALI2~G r~RIOD

Average
Total Healing
No.of % Period Average
Cases Los___~s ~(Weeks), AgePoint and Nature of Ln~ury

A. ~.~,~OR t,~,~S (sc~,Dtrr~ I~’RI~S)

Diam. i phalange 192 I00 6 36
Diam. 2 or more phalanges 39 iOO 6 37
Loss of use 1,351 25 4 36

Index Fir~,~e r:
Diam. i phalange
Diam. 2 or more phalanges
Loss of use

398 lO0 5 36
150 I00 8 36

1,777 32 4 36

Middle Finger :
Diam. I phalange
Diam. 2 or more phalanges
Loss of use

265 !O0 3 35
91 !O0 7 35

~,250 £9 3 36

Ring Finger :
~ phalange

Diam. ~ .~ or more phalanges
~S Of ~se

Little Finger:
Diam. i phalange
Diam. 2 or more phai~uges
,Loss of use

157 iO0 4 37
71 iO0 4 32

805 31 3 36

122 !OO 2 37
63 !00 5 37

78o 36 3 36

Great Toe:
Diam. i phaiange
Diam. 2 or more phalanges
Loss of use

16 lOG 6 3~
!0 !00 12 hO

hll 26 h 37

Other Toes:
Dismem0ertr...ent
Loss of use

i{earing:(One Ear)

Total

Arm loss of use
Hand loss of use
Leg loss of use
~ot !oss of use

: !oss of vision
i{earin@: {’~oth ears}
~ack (Schedule]

~8 i00 9 33
~72 ~9 ~ ~9

So 37 3

8,~38 xx a

_~. K~.JOR !,,_w~fBERS ( SC,<~DUT,E INJURIES

Tctaz ~ ~ 372 :c< i! m~



:~ATION~L" COUNCIL ON COMFENSATION ~7~SL~JU4CE
EXHIBIT 10
SHEET 2

Point and Nature of Ir~urz

-2-

(¢o~.)

Tot~.l

Cases Loss

Average
Healing
Period
(Weeks)

C. OTHER PERMANENT PARTIAL INJURIES*

Average
Age

 ead 6 7Back 4, 627 i0 I~ 36Heznia 143 7 i0 ~iHeart attack 68 12 5 Yl
Neck 135 ll 12 37Mauta~ eO ~ 6 37Multiple injuries l, ~ ll " 12 37Other general 87___~2 8 9 37

7,709 I0 13Total/Avg. ,(Other PP)

loss related to whole man.

Based on Survey of Claims Closed in 1974



EXHIBt T 1 1
SHEET 1

!967     c

CCCI 67 890 3355 7 75 0798 9 26=
0C~2 4i 8Oz 03~ 6 21 i 57 0800 2 2 ~0
0033 43 1,249 0~01 ! l0 0802 3 22~
0COz ~ 744 05C~ !0 285 ~03 t ~5
0~09 17 631 0516 1 ~ ~ !0 660

C036 17 686 0537 2 207
C037 7 310 0561 2 250
0038 35 i, 857 0566 1 I00
0~11 5 28 3,286 0567 2 165
C..,’~Z2 ~26 1,329 057,5 2 275

0811
0815
0817
O820
0823.

I

1
i
!
2

!i9

80

ll2 843 05T7 4 6j3 0823 ! 150
138 529 0581 1 392 0824 I 135
843 8,08~ 0~95 1 50 G827 il 6C,8

3 22 0618 1 200 0830 ~ 565
4~2 3,203 0634 ~ 970 (Z~2 13 25=

£3~9 6~0 2,686 Q~35 2 750 0844 ~ 300
0i14 9 136 06~2 I 250 0852 82 1.571
0130 113 !,ll9 0681 1 45 0853 28 1.082
Ol~l 23 ~8 06881 6 175 085~ 12
01~0 5 37 0687’ 2 !Z0 0885 ~!     2~

0145 6 45 0688 1 177 0886 !        125
01~3 3 275 069g 4 465 0887 ! !5=
0!91 l 25 0701 ~ 75 0890 !
02~0 ~.~ 512 CTO] 2 ~3¯ 0895 _
C2~L !l 2~6 0720 9 968 0897

02]8 3 ]lO 0721 3 360 .3901 _
0261 2 60 07=0 2 147 0904 !                 66
0262 ] 163 07Z7 ~ 2~5 0907 2 133
~6., 75 1,477 0752 2 250 0914
~.=.<, 27 336 0761 i] 342 0920 ! ~’-

0267 ]6 1,102 C962 2 50 0930
0276 2 60 0767 2 188 0933 =               208
0288 6 264 0772 1 21 09N4 2 I~
0289’ 6 373 0775 4 425 0935 4
0295 6 296 0T78 2 92 09~8 l 60

O~O9 I 150 0780 i 155 09fJ. ! ~O
0351 ! i0 0782 ! 200 0955 ! 50
0352 15 91 0785 I 125 0961 8 ~!
0]57 2 200 0791 2 80 0.062 ! 50
035= 23 115 0792 i 50 0963 i 2~

-!-



EXHIBIT 11
SHEET 2

3967 ..        ==907 141S .= 42 2131 ~_ 108
C970 2 ! 30 !42_~ -~ ~ ! 98 2151 i 25
0980 ~6 833 1430 1 250 ~ 1 i~

2_. !~31 1 i00 ~8~ l 50
l£O1 ! 12~ 1450 5 70 2558 1 165

i O0 3 ! 65 1487 ~ 715 3131 1
1008 25 3,192 1517 7 78 3136 1 125
!OAb ~ !50 1519 2 300 31~7 1
i013 ! !25 15 35 2 2~
1017 2 2~ i~5 3 2 150 3~I1 ]. i0

18 17q 1580 !6 1,345 3631
i !0 !581 2 180 3634
9 2,110 1582 ! 150 7635
6 2,!~0 1583 7 230 7638c 1,~;2 !58~ ! 15 3643

127Z,
1675
iZ:82

5,280
297
860

!326 8 1878 i 40 5431 6 86
1: o 1 6 1889 4 113  ;445 2,695
!~57 ! 167 1891 i !9 ~4A7 7 89
!~0! 8 i09 1990 ! 300 5ZJ.8 26 296

&2q7 _ 47 1869 6 73 53~ 2 425
"~01 ! 2!5 1867 5 76 5400 31 269
l~O~ ! ~5 1871 3 73 5~02 ! !0
!~!5 2 21 1875 ~ 29 5406 "! 25

!22--g i i00 180] 2 122 508~
!2~2 4 76 1851 6 !2~ :5085 6 120
!242 ! !~ 185~ 6 85 5298 ! 2!
:c~ I 35 1856 13 137.... .,312 I 35
"267 - 22 1860 l ~ 15319 ~ 60

IIAI . 2~0 1~85 9 860 26~6 l i0~
117.2, 2 155 1586 l 125 ~661 i 175
i!51 ! 150 1587 2 253 3662 ! 200
1170 2 ~25 1640 ~ 150 4001 ! !0

~ l!O 50171177 2 500 1682 ., -

1215 2 20 1686 i I0 5021 i 205
1216 I 167 1708 ~ 250 5026 ! 400
"~ ~ 85 _72, 3 300 50~I ! 745
~22~ ! 22 !7~7 !8 1,120 50aS ! 600
122, _ 50 1802 2 57 5060 i



EXHIBIT
SHEET 3

- -" 1’3r~ .~:. ! 720"7 72 -’.’::~ d634 5 !50
= 503 i &CO 7209 46") 6, ,- 9"~ 8654 7 iC~7
~52! ! iO 7210 80 1,22S 8657 5 39
5544 l ~.0 7211 21 ZJ.Z. 8681 3 7
5961 1 125 7214 69 896 8708 17 !25

5~91 I 25 7217 47 677 6720 8 28
.= 6 .~2 i 6 7225 2S i ,043 g726 9 "39
5701 1 5 7250 13 159 ~". 38 " 36
f"2~ 1 ~ 72~I 12 i62 8743 2 Ii

. ~731 2 2! 72~2 145 i ,742 ~ ~ ~67

5.741 57 4.53 7253 17 !78       ,~8,~3       5 4
5742 12 !C3 ~254 "~ 3"-35 8903 2
f743 ’ 31 7255 60 .....
:c~ ~ =~" 7296 ~’ " ..... " ~ 7
~ ~’~! i 7 5 7297 2UC’ 2 ,Z.C] g932 13

7001
7002
7OO7
7010

7012
7015
7C16
7026
7027

i 28 7258 399 2,629 8933 2 7
1 IC 7300 !s 199 89~4 30 117
5 220 7301 6 95 8941 3 7
3 48 7~03 5 67 8990 - 13,078
5 i00 730& 163 1,742 ~01D 2,819 17.893

2 30 730~A 39 49~
5 82 7305 ib7 i ,033

13 136 7306 221 2,041
2.7 ! ,~12 7307 340 ~ ,C82
30 ~03 7308 40 .. 5

9001N 52 349
9002D I0~ ! ,465
9003D 4,045 17 ,C80
9OOZD 5,666
9004N 12 70

,28 7309 !3 93 SO05D 403 2,368
24 7350 6 77 ~q306D 87 832

6 7351 1 15 S~3OTD 47 620
88 7356 3 39 9008 1 !0
36 7358 5 126 9011D 38 245

7028
7030
7031
7032
7033

7035 2 35 7770 2 6~ 9011N 3 21
7100 115 1,336 7372 2 60 ~q312 3 85
7!00x 2 13 7478 i I0 9013D 32 1637101 6 170 7520 ! 15 90!~D 43 206
71C7 5 ~0 v6±6 7 ~O .crJ!LN &O 205

.qSZSD 644 4,972
9020N 58 735
902!D i9 211
9022 22 935
.cO23D 2,969 14,623

7110’ 86 i,07~ 7656 15 75
7112 2 15 8620 5 39
720£ 148 2,!6e 8624 3 53
7205 7 !9! 8626 2 21
7206 !4 399 8628 45 256



:’."?.’ICF~ CCUNCIL ON CC~ENSATICN iNSU~CE

EXHIBIT 11 --
SHEET 4

~ede Cases ~st

902~N 17 i01
9024D 109 882
9024N LS 339
90~5D . 24 190
90~6D all ~,6~

9043 483 2,65~
9050 8 40
9101 12 !53
9102 i 15
9201 2 135

9304 1 !0

9~30 2 5O
9404 62 ~38
9405 I0 39
9440 19 174
9~5 2 ~
9450 i 95
9451 2 85
9453 22 66

9461 l ?
9465 547 2,L57
9466 169 792
9467 i,S08 7,945
9468 2 i0

9469 ~-~ 1,21!
9470 4 20
9471. ].46 ~46
9472 ’ , 2~4 1,22~
947~ 20. 126

947~ 48.
9475 4 7
9477 639 2
9478 19 39
9997 - :..6,~6~
9998 - ll? ,~19



THH t~ ~¢..;’I A FLE EXHIBIT 12
SHEET 1

g,i07

~611

85!4
8617

8618

8637

8fi46
8650

"~65~-

~613
8989
8656.
8643
~647

-8658
8659
8515

ELG¢~

Agglutination for lebrile di~e::s~,
antigen _- ............................................

Alcohul. blo~ ...........................
Asmn,,nium suiiat~ turb~-lh)~ ................
Anlmolii~, blo’:d ......................................
Amylase. bl@~l ................................. :_

As~orbic acid ...................................
B~rbisurate, quMitativt ....................

L-E chemi~l test ...............................
hilirubin, tutti .................................... 8074
Bilirubin (Van den Eergi:) indirect .... 8527

direct a:~ delayed .........................
I..eed:ng time .................................. 87+I
gl¢~,t! cukure, ac~obi: ~zzt[ ’" ~670

dcfiuidv~ .................................... g~9
gl~d. r~l call cou~t ............................. -

white ~el! count .................................. 86~4.
dil[~renti~l dlunl ............................ ~0

B(me inarrow, coil~t~orl and cvaluatfi,ll
ot m:tter~al ................................. : ........... "      8695

ev:du~tion of mater~l (,niy . ............. 8699
Bromid:s ............................................... 869S
Brom~ulphaiein .................................... 8696
C-reactive protein..: ................................... 8669
Calcium 8703
Ce[maiin flocculalion ............ 8700
Chlorides ..................................
Chol~terol ............................................. 8701
Cholesterol esters ...................................... 870~
Cholinesterase ............................................. 8680
Circulation time ....................................... ~704
Clot retraction .........: ..................................
CO. combini,:g power ......: ..................... 8706

arterial p nctur .................................. 87~7
CO. conlent (arterial).: .......................

G~agiJlztion time (Lee k White) ............. 8710
other meth~ ............................. 871 I

Cold agglutinins ....................................... 81 I
Comp~=m~nt hxation tests (Wasse~ann, ,867~
etc.) ...................................... 81 i 6
~mplement fixation, quantitadv: .............. 875~
Cnngo red ..............................................
Coombs test, direct ...................................... 8709

indirecl ......... ~ ..........................

8071

87~
8675

~77

8662
8644
8739
8753

~.:~ ~ �-, ..... ;,,;., .
~ ~:~_-: -- -.- - ~ 7 :-- :: ". "~ ....... ~.= :.= ~ .................. ’;7.’~

ab~ ~£u.,ll~illg ~carkil i~u ........~ ......................
~7’iU Cro~nzai~, ht~, witl~ ~ali,,:. albumin

and C~I/I~ tC~lttiquc~ .....................

~u 16     hcmug h,bin ......................... ~651

-46 -

Fibrinogen
Fluccula:ion te~ (Kilns, K~h.’:. �:c.) ~.:’.-=1~

HcutatOclit
He,uog:obin, carbon n:unuxide (quzli-:a-
tiw)

n:=thewoglubin (qualitati;’~)
sul:i~!tcmoglobin (qualitative)

HeteroFhil~ antiL,a~.ty with ab,.orpdon___
without.

H ydruxycor ticostcroida
lct~.ru~ itltl~x ....
Inulin clearance .....

iron bhsdin~ capaciD.
hrcgui"r antibudi¢.-," ~crcenit:g
" antil.~,,.!y ide~:tification
Lactic d,Ai)~rog~:nase: ........
Latex fix::t.~on_

Leucine antinopeptidase
Lip.’.sc .
Lit;iris. total.

phospholipids
Macrugiobu!iz:s, screening

ctyo~’Iobulim, screening
,’ll:,gne~iunt
Non-protein nitrogen ......................
Ox)’corzic~ida
Oxyg:-n, b!ood ..............................
Oxygen content (ar*erial h!ood) ..........
Paternity re, tinD per individual._ ......
pH blood..
Ph.o~pi,atase, acid_~

prostatic fraction ....
alkaline

Pho-.’phcrus
Plate!et agglu:ination .....
Plateiet couat ................................
Platelet pack, preparation ....................
Fotlt~_,ium .....................................
Pre~tein bound iodine..
Prothrombin time._ .,
Protiuombia utilization .....-
Red ceil fra~i!itT.,-.
Rc:iculocyt,~ ..... ~’~’~
Rh genotype ......
Rla titer.
Salicylates
Sedimentation rate..
Sickle ceil preparation_.
5meats for parasit~ (malaria, etc.) .....
Smear. peripheral blood evaluation .........
::-"=’.:- ~:?, ::.-.’- ": :<-:[.~. - .-77.. ::. ~=--..: 7.5~ LZ .-... - - [.[.-.
Sugar ........... =....,.
Sugar tolerance. 5 hour~ ....

5 hours ................
5ulfon:m~id.-, level ...........................
Thiocyanatc ...........................
Thorn te’~t ..................................
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/
/

~7:,1

8745
8553
87.;7

8743 -
8555

T,’.: ~. m:,~ (u~ bi:liU ................................
T,..:! F:u~cin ................................ o ......

a:.:l aii2umiu.’glc, bulia r:ui,~ ..............
a!m:u:m-gl:~bu’.i, ra;i:~ ..........................

"l’Pl nr P,I’CF ..........................................
Tr:ms-’uuinase. gtuiamic o:-’.:da~cdc ............

gi::t:u:fic pyruvic ........................

Rh (f)) naly (inch:dints Du) ...........
Urea ....................................................
Urea clearance .........................; ....
Urea" nitrogen .......................................
Uric acid ..........................................-
Vetdpuncter~ o:dy. ...................................
V.:~a,nia A ........................................
Vnlume, blo:M (d)e t:~e:ho.’..’.l ..................
Zinc ~utfa:e tm bidi~) .............................
Pro, cdurc not !iste,J.. [:h^~d ...............

8770
877:
8772

8773

8757 Rad.,2-i..’z.dir,-. ,q~:akc, tit).,oi2~. ..............
875:; up:::kc ~,P.h h:t~;,:]. SCZ;l .......................

Blo..,l l’.:~=--;::~cs:ita;l (:.~._.’i,,-chr~:aat’_ er
radi;~-,.’ron) ...............................

876! Circu!ation-time (as with R.!SA) .........
87U2 Fat ab,orption (h!caJ le;’eh ~r.d/cr

excreti,m) radiq-i,.:zlin.’.tcd tr!,zltit, ......
8763    radio-i,’,dinate,! trbA~-h.’ and o!dc acid
87ff4 Live:" (unction (as-wit~ radi~-iodina:ed

rme l,en~__l) .....................................
87G5 Protein bound radio-iodine plasma or

corn, era:on ratio ................................
87dG P.a:z~o-c?ano.:ub_-iz:ain .--!,.~o;p:izn (Schi!.

87d7 Kadi.,.imn

STL~ red ceil turnovzr ................................
~7’~9 R.~,Jio-tri-iodu-d:)rcmne (i,’a vitro) red

cell up:ake .................................
P.ed cell ~ur’,’ival tas ~ith radi~<hrom;~c)
Red cell volume (;s with radio<hrema’.e~
Renal function (a~ wi:h rad53-iod0hippur.
ate ~odi:am) .....................................
R.adi.aa,:tive isotcp= diagno,:ic proce~ure
not li,x cd ......... - .......... _. .....................

8813
8814
88U7
38o+
8~01

Cuh-,re for bacteria, acrcenir.g ...........
defini:ive

Fat content, quantitative ....................
Iron hematox,’,tin ~tain ....................
P, uutine chemical. ,e;t (qu:iita:i;’e) ........

starch (qualitative} ...................
Routine micrmcop!c, wet preparation
(par-,-aite~) ...................................
Routine chemic:d ant[ micrc,:zopic cxami-
nation, includin~ [q.".rJ~it,:: ..........................
Trvpdn (~Te}atin digc,tion~ ......................

837I

8’304
8917
890:_
8901

8911
8912

C’- "’;’ t,,. i-,;L-, t:li:l :’~"~i...
, I ::U:I. :in:2:.~ ;1";;~ ,. , . ........................

ch~l..’li; 1 71;.i! .Qa’i i    ’¯ ,, [ .r*II~ ........................

c,~.:,.~..::, acid, irzctiz::ai with
hi~t:mrin:: ........................................
chemical lh’l~.i~t ............................
t=b:l=~ .........................................

5nt~;ir It,: -! ~,. concentrated ................

r. "’-:-’. i ,,,,’,l (,aas’.ic. carbma, ctc)
t.:,..!,::rc b,r l,a~:cria, screening

,~ ~i:;k,’~2ri: ; t: ":" -~ ..............................

Q.:z:,.si.:i:e cl-:e,r:ic.d tests (see Elo,ad)
Ro;,~I,-_ cl,.;.~::zl (i’2:idy}
t<ot~tinc n:’.,.ro;o~pic (ce!l count) ....
5.’.an:!;-J t_-:: f,,r svp.h.qi:, each...
Smear rer

d {i’,2:: ’,,

fur
S’near, dir.-ct .....

Trad,.e:,l wash with o:lr’.’.re

Au:ol:,’/ e:. :~r.:i::-’, t!or, .......
C,~nzu1:zt!,:.. ~;: prepared slide_.
C~tolog’.- azu.2y (Papar.i,-.:,iaeu .~mear) .......

smear and black technique:_ ...........
Sur%ic~1, gros~ on!y.

g’r0.~s, and !nic_,-o:copic
frozen se.’:t,c,n (includes permanent
tion) per tis:ue ,
culture for bacteria, screening"
c:alture [,)r ba,zteria, definitive .......

8932
8936
8943
8945

Bence Janes protein

8923 Calci,’m, 24-hour__
8946 Calcit’m, quan.’ita:ive (Sulkowitc~} ~
8924
4934 Compie~e rou~ne ~chemi~! ~nd
~ ~copir)

chetni<aL qu;iitative
microscopic

Concert:ration and dilution tenu .........
Culture [or boot=rio, ~zening

definitive

89-!2 Porphokilinogzn
~8’.0 Ga~:ric contenta. ~nt,0ba~io~; ~ ’ ,    ’ "    "_n~, calico- 8£:~9 Porphyrii~, uuahzaavc .........

tiou. ind¢pcndcnt ~r~<cdure ..................... 89.t9 quan:itativc
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$935 ..:Quan:it:’.tive fu~lctiotmi
8954

8931

8027

.a ’ ’i(~,~,d;s,.. ..............
S,rot:am~:L qualitativc ..............................
" qu=ntlt-’,tivc ...............................

Smear for bacteria ..........................
Sugar fermentation ...........................
Sugar, quantitative ..........................
Urinary 17.!;¢tosteroids ...........................

1 I-ox ~stcroid.i
gonauotropins ...............................
pregna~:cdiol .............................
17.hydrox ycorticostcroid., ........." ............
csttog~li$ .......................................

8;;;11
89.51

8984

895~
~8956

~951

Anim:,l inoculziio1:, mi.:cc!!’,u::ou,- .........
Antibiotic ~emitivity, (pyogeaic) dire
technique, singl.~ disc ....................

up to lO discs ...................................
tube dil:ztion techrt~que, t,~r antibiotic

A u ~o~ep.o,~s vaccine ................................
1"._::.:.I me:abolic r-’,te (B.":i:) ..................
Biot,,~ic test for pr,:.gu,.:ac’:" t:~-Z, FAed-
r:lan, etc.)

(Frog) ......

8965
8!156

8~72

8077
8078

8976

8979
837’t

8913

8981
8982

8991
8992
8915
8999

8919
8925

ll;,~.t;,c’.cl.2 exan:iiw.:i,:;, s’.:i:z l~’:iu.= ............
b]~nd ....................

Exclusion te-.t for
(R.cgitiiie, etc.) .................
Ouine~ pig ft,- :T/". ...................
Mizcellancous animal inocu:ztiort

%.1turin. ....................................
MiscelJaneous culture for micro-orga;zi.,m~

definitive
Miscellar, eous smc;:r for micro-~r~nLqn..
witlt stain ...........................................
Patxr chromatography ...................
Proctdures not listed, mi-’¢ell’,neous ........
5cttten an-’,lysis, complete ................

hzngin~ dr,.,p method.
Sl, in te:ts With bacterial extracu (cacti)
(Brucella. Frei. etc.)
Sto:m analy.~is, qualitative_

quantitative ....
Sweat te’_t ..........................................
VcndIation ~tu.:!it=. contplcte (respiromet.
er) .includi:tg ~pii~gram. timed xital c:-’-
pac,ty, ,~:axint,d bae:,thing capacit)’.
with in:e.,-l,:etad~n and report ...........
’¢ifal stu:lie~ .............................
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Summary of the Principal Benefit Changes Due to
Legislative Bill No. 292, Effective 7-1-88

EXHIBIT 13
SHEET 1

FATAL:

Effective Effective
5-30-87 7-1-88

% Rate of Compensation
Widow
Widow and Children
One Orpha/1
Two or more Orphans
One Parent
Two Parents
Other Dependents¯Max. Aggregate % Rate of Comp.

Min./Max. Weekly Benefit.+
Duration: Widows

Children

Other Dep.
Qmarrlage Award

rial Allowance

$49.00

~6 2/~%
75%
25%
50%
25% for each
75%
$49.00 /$245.00
Life or remarriage
Until age 18 or 25
if a student
During dependency
2 years lump sum
$2,000

TOTAL DISABILITY:

% Rate of Compensation
Min./Max. Weekly Benefit + $49.00 /$235.00
Duration
Waiting period/Retroactive after

66 2/3%
$49.00 /$245.00
Period of Disability
7 days/ 41 days

PERMANENT PARTIAL
DISABILITY - SCHEDULE:

% Rate of Compensation
Min./Max. Weekly Benefit +
Duration

$49.00 /$235.00
66 2/3%
$49.00 /$245.00
As per schedule

1989 National Counci| on Compensation Insurance.
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EXHIBIT I (Cont.)

Summary of the Principal Benefit Changes Due to
Legislative Bill No. 292, Effective 7-1-88

EXHIBIT 13
SHEET 2

Effective Effective
5-30-87 7-1-88

NON-S CHEDULE:

% Rate of Compensation
Min./Max. Weekly Benefit
Maximum Duration, Including

Healing Period

HEALING PERIOD:

oo
66 2/3% wage loss
- /$24s.00
300 weeks

Temporary Total
Benefit

+ If the employee’s wages are less than the minimum, then he receives
his full wages.

1989 National Councd on Compensation Insurance.



CALCULAT[ON OF EFFECT OF LAM AHENDMENT ON FATAL BENEFIT COSTS
BASED ON NCCI D[STRIBUTIONS AND REMARRIAGE TABLE

EXHIBIT 14
SHEET 1

COST OF DEPENDENCY

BURIAL COST
(1,000 cases * $1,000 per case)

SPECIAL FUND ASSESSMENT
(147non-dependency cases * $1,150)

COST OF RENARRIAGE AMARD

TOTAL COST OF FATAL BENEFITS
(1) + (2) + (3) + (4)

6. EFFECT

1011188 711189

$86,763,623 $89,846,238

$1,000,000 $1,000,000

$169,050 $169,050

$1,561,506 $1,617,037

$89,494,179 $92,632,325

1.035

NOTES:

1. The data is based on a recent Arizona filing and assumes the NCC! distribution of dependent survivors
and a remarriage decrement in the computation of the annuities.

2. The remarriage awards are based on a two year tt~np s~ benefit, the NCC! frequency distributions
and the NCCI calculation of the remarriage values.



COST OF FATAL BENEFITS BASED ON NCCIDISTRIBUTIONS

(1) (2) (3) (4) (5) (6) (7) (8)
AVG ~EEKLY COST OF AVG UEEKLY COST OF

TYPE OF AVERAGE ANNUITY BENEFITS EFF BENEFITS EFF BENEFITS EFF BENEFITS EFF
# CASES    DEPENDENTS AGE VALUE 1011188 1011188 711189 711189

1~7 NONE

356 2XDO~ ALONE 28 811.32 105.73 30,537,987 109.69 31,623,988

136 ~IDC~ITH 29 519.97 105.73 7,476,794 109.49 7,7~2,686
1 CHILD 10 363.80 151.05 7,473,471 156.41 7,738,666

129 ~XDO~ UITH 29 519.97 105.73 7,091,959 109.49 7,3~,165
2 CHILD 10 363.80 196.36 9,215,214 203.33 9,542,318

162 ~IDO~ WITH 29 519.97 105.73 8,9�)6,181 109.49 9,?.22,905
3+ CHILD 10 363.80 201.40 11,869,630 208.56 12,291,609

16 1 ORPHAN 11 323.11 75.52 390,420 78.23

10 2 ORPHAN 11 323.59 120.8~ 391,026 125.13

7 3 ORPHAN 11 323.59 166.15 376,351 172.05 389,716

4 4+ ORPHAN 11 323.59 201.40 260,68~ 208.56 26%952

13 PARENT 61 689.33 75.72 678,549 78.23 701,042

17 PARENTS 50 883.60 120.8/, 1,815,162 125.13 1,879,603

3 SIBLINGS ETC 22 1,236.74 75.52 280,195 78.23 290,250

1,000 86,763,623 89,846,238

EXHIBIT 14
SHEET 2

(9) EFFECT OF COST OF DEPENDENCY 1.036

NOTES:

1. The data is based on a recent Arizona firing and NCCI’s distribution of dependent survivors.



CALCULATION OF EFFECT OF LAW ANENDHENT ON FATAL BENEFIT COSTS
BASED ON ALTERNATE DISTR]BUT]ON AND NO REHARRIAGE

EXHIBIT 15
SHEET 1

3o

COST OF DEPENDENCY

BURIAL COST
(1,000 cases * $1,000 per case)

SPECIAL FUND ASSESSHENT
(309 non-dependency cases * $1,150)

COST OF REHARRIAGE AWARD

TOTAL COST OF FATAL BENEFITS
(1) + (2) + (3) + (4)

6. EFFECT

10/1/88 7/1/89

$90,480,988 $93,695,932

$1,000,000 $1,000,000

$355,350 $355,350

$0 SO

$91,836,338 S95,051,28Z

1.035

NOTES:

1. The data is based on a recent Arizona filing and assumes an alternate distribution of dependent survivors
and no remarriage decrement in the computation of the annuities.

2. The remarriage award is based on a two year [~np sun benefit b~Jt also assumes no ~ido~s remarry.



EXHIBIT 15
SHEET 2

COST OF FATAL BENEFITS BASED OM AN ALTERNATE FREQUENCY DISTRIBUTION AND NO REKARRIAGE

(1) (2) (3) (4) (5) (6) (7) (8)
AVG MEEKLY COST OF AVG MEEKLY COST OF

TYPE OF AVERAGE ANNUITY BENEFITS EFF BENEFITS EFF BENEFITS EFF BENEFITS EFF
# CASES    DEPENDENTS AGE VALUE 1011188 1011188 711189 7/1/89

309NORE

356 MIDOMALONE 28 1218.78 105.73 45,874,733 109.49 47,506,143

136 MIDO~ ~ITH 29 846.77 105.73 12,173,943 109.49 12,608,947
1CNXLD 10 363.80 151.05 7,473,471 156.41 7,738,666

129 WII~ WITH 29 8~6.77 105.73 11,§49,240 109.49 11,959,957
2 CHILD 10 363.80 196.36 9,215,214 203.33 9,542,318

0 WIDOW WITH 29 ~6o77 105.73 0 109o49 0
3+ CHILO 10 363.80 201.40 0 208.56 0

16 1 ORPHAN 11 323.11 75.52 390,420 78.23 40~,430

10 2 ORPHAN 11 323.59 120.8~ 391,026 125.13 40~,908

7 3 ORPHAN 11 323.59 166.15 376,351 172.05 389,716

4 4÷ ORPHAN 11 323.59 201.40 260,68~ 208.56 269,952

13 PARENT 61 689.33 75.72 678,549 78.23 701,0~2

17 PARENTS 50 883.60 120.8~ 1,815,162 125.13 1,879,603

3 SXBLINGS ETC 22 1236.74 75.52 280,195 78.23 290,250

1000 90,~80,988 93,695,932

(9) EFFECT OF COST OF DEPENDENCY 1.036

NOTES:

1. The data is based on a recent Arizona filing and assumes an atternate distribution of dependent survivors
and no remrriagedacremen[.
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Chanqes Resultinq from the Medical ,Fee,
Schedule Chanqe

EFFECTIVE: AUgUSt i, 1988

Increase in the Conversion Factors Applied to Medical Fee Schedule

TOTAL EFFECT: +2.9%
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SHEET 2

COLORADO LAW MEMO

Re:

MEMORANDUM

Evaluation of the Effect on Colorado
compensation. Costs Resulting fro= Me i¢al
Fee Schedule Change, Effective 8/1/88

This memorandum presents the principles underlying the calcu-
lation of the effect on compensation costs resulting from the
adoption of the Colorado Department of Labor and Employment
Workers Compensation. The Fee Schedule Change is effective
August i, 1988.     According to standard principles and
procedures, the effect was determined by comparing the
monetary cost prior to the change with the monetary cost under
the new schedule.

Communication with the Fee Schedule Cqordinator informed us
that whereas adoption of more current~pT.coding necessitated
considerable change to the Fee Schedule - especially introduc-
tion of new and deletion of old codes - relative values were
generally left unchanged and new conversion factors were
adopted together with some administrative rule changes.
Accordingly, our pricing concentrates on the impact of.
adopting the revised conversion factors.    For each medical
cost category, fee items were matched with the Medical Cost
Distribution of the National Council.     The matched fee
procedure’s prior and revised conversion factors were then
weighted by the relative frequencies from the Medical Cost
Distribution. Because the 1988 schedule stipulates different
conversion factors for the reimbursement of hospitals and
physicians, both factors were afforded their respective weight
in determining the frequency distribution based on the 1988
conversion factors. The comparison results in an increase in
the cost of matched procedures, unmatched were assumed to
undergo the same proportional increase. The effect of these
changes in Medical Fee costs were further weighted by the
complete Medical Cost Distribution to determine the overall
effect on medical benefit costs to be an 8.7% increase.
Finally, the overall effect on benefit costs, calculated to be
a 2.9% increase, is determined from a weighted average of the
effects on medical and indemnity benefits using the losses
_incurred.during the latest two policy periods as weights.
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SHEET 3

The following exhibits are attached:

Exhibit I Impact by Type of Injury of the
Medical Fee Changes on Benefit Costs,
Effective Aug/st I, 1988

Exhibit I-A Overall Effect of the Medical Fee
Changes on Benefit Costs, Effective
August I, 1988

Exhibit II Determination of the Effect of the
August i, 1988 Medical Fee Changes on
Total Medical Costs

Exhibit III Determination of the Effect of the
August i, 1988 Medical Fee Changes
on Matched Fee Items

-2-

1988 N~ttionsI (~ouncd on (~omo~n~.~ition |nsunlnc~
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COLORADO LAW MEMO.

EXHIBIT !

Impact bv Type o~ ~niurv of the Medical Fee Chanues
on Benefit Costs. Effective Auuust Io 1988

TYpe of Iniury

Fatal

Permanent Total

Major Permanent Partial

Minor Permanent Partial

Temporary Total

Indemnity

Medical

Total Effect

Percentaqe of Losses* Effect

4.4% 0.0

4.4% 0.0

49.6% 0.0

4.0% 0.0

4.8% 0.0

67.2% 0.0 **

32.8% +8.7

i00.0% +2.9 **

Losses for policies becoming effective during the 24-month
period ending 2-28-86 on the 7-1-88 law level and developed
to an ultimate basis by serious, non-serious injuries.

** Weighted Average.

1988 Nahonal Councd on Comoen~llon Insurance.



National
Council on
Compensation
Insurance
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EXHIBIT I-A

EXHIBIT 16
SHEET 5

Overall Effect of the Medical Fee Chang~
on Benefit Costs. Effective Aumust I, 1988

Type of Iniur~

Fatal

Permanent Total

Major Permanent Partial

(Serious)

Minor Permanent Partial

Temporary Total

(Non-Serious)

Medical

Total/Effect

(z) (2)
Losses* ~

41,060,257 1.000

40,’822,776 1.000

462,803,330 1.000

(544,686,363) (1. 000)

37,584,014 1.000

44,483,181 1.000

(82,067,195) (i. 000)

305,715,440 1.087

932,468,998 1.029

(:3)
Modified Losses

(l~x(2)

41,060,257

40,822,776

462,803,330

(544,686,363)

37,584,014

44,483,181

(82,067,195)

332,312,683

959,066,241

* Combined losses for policies becoming effective during the 24-
month period ending 2-28-86 on the 7-1-88 law level and
developed to an ultimate basis by serious, non-serious injuries.
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COLORADO LAW MEMO

Detez1~ination of the Effect of the August I, 1988
Medical Fee Chanqes on Total Medical Costs

Medical Cost
Frequency Distribution

(3)
(I} (2) Modified

Medical Rate of Costs
Cost* Chanqe ~ I} x (2)

Matchable Frequency Items

Balance of Fee Schedule Items

Hospital and Miscellaneous Items

199,948 1.156 231,140

75,857 1.156+ 87,691

.216,526 1.000
~...~

492,331 1.087 535,357

* From National Council Medical Cost Frequency Distribution Study.

+ Effect assumed to be the same as for matchable items.

’E I¢-66 Nat,onal Ceunc=l on Compensation Insurance.
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COLORADO LAW

Change Resulting from the Revised
Medical Fee Schedule Conversion Factors

EFFECTIVE 8-1-89

OVERALL EFFECT -1.4 %
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EXHIBIT I

EXHIBIT 16
SHEET 9

Impact by Type of Injury of the Medical Fee Changes
on Benefit Costs, Effective August l, 1989

Type of Injury Percentage of Losses*     Effect(%)

Fatal

Permanent Total

Major Permanent Partial

Minor Permanent Partial

Temporary Total

Indemnity

Medical

Total

3.9% 0.0

4.3% 0.0

54.3% 0.0

3.3% 0.0

3.5% 0.0

69.3% 0.0 **

30.7% - 4.4

100.0% - 1.4 **

* Losses for policies becoming effective during the 24-month
period ending 2-28-87 on the 7-1-89 law level and developed
to an ultimate basis by type of injury.

** Weighted Average.
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EXHIBIT I-A

Overall Effect of the Medical Fee Changes
on Benefit Costs, Effective August i, 1989

Type of Injury.

Fatal

~ermanent Total

Major Permanent Partial

(Serious)

Minor Permanent Partial

Temporary Total

(Non-Serious)

Medical

Total/Effect

(z) (2)
Losses* Effect

48,949~739

53,958,754

679,185,115

(782,093,608)

40,857,447

43,838,062

(84,695,509)

384,332,051

1,251,121,168

1.000

1.000

1.000

(1.ooo)

1.000

1.000

(i.ooo)

0.956

0.986

¯ . (3)ModlfzedLosses

48,949,739

53,958,754

679,185,115

(782,093,608)

40,857,447

43,838,062

(84,695,509)

367,421,441

1,234,210,558

* Losses for policies becoming effective during the 24-month
period ending 2-28-87 on the 7-1-89 law level and developed
to an ultimate basis by type of injury.
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EXHIBIT II
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Calculation of the Effect of the. Proposed Medical Fee
Changes on Total Medical Costs

Medical Cost
Frequency Distribution

(z) (2) (3)
Modified

Medical Rate of Costs
Cost* Change (1)x(2)

Matchable Frequency Items

Balance of Fee Schedule Items

Other Medical Costs

Hospital Charges

199,948 0.998 199,548

75,857 0.998 + 75,’705

46,262 1.000 46,262

170,264 0.877 149,322

492,331 0. 956 470,837

* From National Council Medical Cost Frequency Distribution Study.

+ Effect assumed to be the same as for matchable items.
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EXHIBIT III

Determination of the Effec~ of the Proposed
Medical Fee Changes on Hospital Charges

1. Proposed Medical DRG per diem

2. Proposed Surgical DRG per diem

3. Estimated Cost Effect for (I) and (2)

4. Percent of Workers’ Compensation Cases
Treated by "Freestanding" Institutions

5. Effect ([1.00 - (4)] x (3) + [(4) x 1.000])/100

65O

950

86%

12%

0.877
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EXHIBIT, 16
SHEET~I¯ 4

Changes Resulting £rom ~he En~c~ent o£
House B~ll 2292

EFFECTIVE JA/~ARY 1, 1986

Change tn the Nedical Fee Schedule From an A~lovable Charge at the 90th
Percent~_le to a Handatory Charge at the 75th Percentile

TOTA!~ E-~"FECT: -3.2%

0105SR-OR-2292/DO001.0.O
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EXHIBIT I

Impact by Type of Injury Due to
House Bill 2292, Effective I-I-86

EXHIBIT 16
SHEET 16

Type of Injury Percentage of Losses* Effect(Z)

Death 3.4~ 0.0

Permanent Total 2.4Z 0.0

t~aJor Permanenc Partial 25.2Z 0.0

Minor Permanent Partial 20.6~ 0.0

Temporary Total 9.5Z 0.0

Indemnity 61.1Z 0.0"*

Medical 38.9Z -8.3

Total 100.0Z -3.2**

Losses for policies becoming effective during the 24-month period ending
12-31-82 on the SB165 1-i-86 law level and developed to an ultimate
basis by type of injury.

Weighted Average.

0105SR-OR-2292/D0003.0.01985 N=I~I Co*Jncfl on ~m~n~tion In=u~nce.
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EXHIBIT I-A

Overall Effect Due to House Bill 2292, Effective 1-I-86

EXHIBIT 16
¯ ° ¯SHEET 17

..Type of ~n~ury

Death

Permanen= To=al

l~Jor Per~anen~ Parr:L~l

(Serious)

Minor Permanenr Parr:~l

Temporary To~al

(Non-Serious)

Medical

Total/Effect

(i) (2) (3)
Mod~ied Losses

Losses* Effect (1)x(2)

19,356,179 1.000 19,356,179

13,993,105 1.000 13,993,105

144,637,880" 1.000 144,637,880

(177,987,164) (I.000) (177,987,164)

118,673,309 1.000 118,673,309

54,704,448 1.000 54,704,448

(17,337,757)" (1.000) (173,377,757)

223,532,958 0.917 204;979,722

574,897,879 0.968 556,344,643

Losses for policies becomlng effective during the 24-month period endlng
12-31-82 on the SB165 I-i-86 law level and developed to an ultimate basis
by type of injury.

0105SR-OR-2292/DO004.0.0
19~5 N~l~el ~u~i! on ~m~nsatlon In,u~nce.
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EXHIBIT II

EXHIBIT 16
SHEET 18

The Effect on Medical Costs of House Bill 2292, Effective I-I-86

House Bill 2292 sets the maximum allowable charge for procedures covered by the
medical fee schedule at the 75th percentile. Currently, law allows doctors to
request, on a case-by-case bas~s, bill~ng as h~gh as =he 90th percentile.
(Doctors do not need’special permission up to the 75th percentlle.)

Conversations w~th claims personnel IndLcate that 90% of the doctors are
currently bill~ng at the 90th percentile, the other 10% at the 75th percentile.
In addition, we estimate that 55% of all medLca~ costs are covered by the
medlca~ fee schedule. This results In an effect on medlca~ costs of:

75 75

(((90)(.90) + (7.~)(.10)) x .55) + .45
90          90

.917

:985 !’,Li"tlonal ~<xJn~| on Coml:>en~.~lJon Inlurince.

0105SR-OR-2292/DO005.0.0
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EXHIBIT I

EXHIBIT 17
SHEET 2

Impact by Type of Injury of ~he Medical Fee Change,
Effective i-1-90

Type of Injury Percentage of Losses*    Effect (%)

Fatal

Permanent Total

Major Permanent Partial

Minor Permanent Partial

Temporary Total

Indemnity

Medical

Total

2.8% 0.0

0.6%1 0.0

29.0% 0.0

3.8% 0.0

10.3% 0.0

46.5% 0.0 **

53.5% + 5.0

100.0% + 2.7 **

* Losses for policies becoming effective during the 24-month period
ending 4-30-87 on the 7-1-89 law level and developed to an ultimate
basis by serious, non-serious, and medical categories.

** Weighted Average.
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EXHIBIT II

Overall Effect of the Medical Fee
Change on Benefit Costs, Effective i-1-90

EXHIBIT 17
SHEET 3

Type of Injury

(1) (2)

Losses* Effect

(3)
Modi£’i ed Losses

(1)x(2)

Fatal

Permanent Total

Major Permanent Partial

(Serious)

Minor Permanent Partial

Temporary Total

(Non-Serious)

Medical

~ tal/Effect

1,821,212 1.000

372,032 1.000

19,181,507 1.000

(21,374,751) (1.000)
2,517,499 1.000

6,823,350 1.000

(9,340,849) (i.000)

35,394,968 1.050

66,110,568 1.027

1,821,212

372,032

19,181,507

(21,374,751)

2,517,499

6,823,350

(9,340,849)

37,164,716

67,880,316

* Losses for policies becoming effective during the 24-month period
ending 4-30-87 on the 7-1-89 law level and developed to an ultimate
basis by serious, non-serious, and medical categories.
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EXHIBIT III

Determination of the Effect of the Medical Fee Change
on Medical Costs, Effective 1-i-90

EXHIBIT 17
SHEET 4

Cost Item

(1) (2) (3)
N.C.C.I. Medical Effect of Modified

Cost 1-1-90 Cost
Distribution Medical Fee (1)x(2)

Revised/Matched Fees 212,845 1.090 232,001

Ur~matched Fees 62,960 1.090 + 68,626

Hospital Costs 170,264 1.000 170,264

Other Costs 46,262 1.000 46,262

Total/Effect 492,331 1.050 517,153

+ Unmatched fees assumed to increase the same as matched fees.
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Change Resulting from the Revised
Medical Fee Schedule Conversion Factors

EFFECTIVE 1-1-90

Change in Conversion Factor for:

Surgery
Medicine
Restorative Medicine
Radiology
Pathology
Anesthesia

from i3.00 to 14.17
from 1.00 to 1.09
from 1.00 to 1.09
from 1.05 to 1.14
from 1.00 to 1.09
from 20.52 to 22.37

(9.0%)
(9.0%)
(9.o%)
(9.0%)
(9.0%)
(9.0%)

OVERALL EFFECT:    + 2.7 %
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EXHIBIT IV

EXHIBIT 17 ’
SHEET 6

Determination of the Cost and Effect of.Adopting the i-1-90
Conversion Factors to the 1974 California Relative Value Study

Surgery

Medicine

Restorative Medicine

Radiology

.Pathology

Anesthesia

(.-1-).. (2)         (3) (4) (5)
~974, 7-1-89 1-1-90 7-1-89 1-1-90

Onl~t~V~iue Conversion Conversion Cost Cost
x Freq. Factor Factor (i) x (2) (I) x (3)

3,968.9 13.00 14.17 51,596 56,239

79,665.6 1.00 1.09 79,666 86,836

16,236.0 1.00 1.09 16,236 17,697

9,631.0 1.05 1.14 10,113 10,979

1,672.0 1.00 1.09 1,672 1,822

9,048.0 20.52 22.37 185,665 202,404

(6) Total Cost = Sum of Col. (4), Sum of Col. (5)

(7) Effect = Sum of Col. (5) / Sum of Col. (4)

344,948 375,977

1.090/~
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RATES COMMITTEE

MEETING OF APRIL 3. 1990

EXHIBIT 18
SHEET I

Update on Joint MeetinE Projects

At the February 17, 1988 joint Actuarial and" Rates
Committee meeting, the members prioritized issues of long
term I~rospeets for Workers Compensation and set goals
for the top ten itetm.

Staff I~rovided a final report on the one outatanding Joint
Meeting Project: Benefits Utilization Growth and
Retrospective Review of Law Changes. The Proceedings
of the Workers Compensation Congret.~ which includes
a paper on Benefit Utilization, were distributed. The
Congress 13aver on Benefit Utilization summarizes
research efforts to measure changes in utilization that
accompany increase~ in worker~ compensation benefits.
The 13aver of the Proceedings reflect~ input received at
and subsecluent to the Workers Compensation Congress.

Attached 131ease find a report on the two recent NCCI
research pal3ers on Benefit Utilization and a report on the
proposed studies concerning Retrospective Review of Law
Changes provided at the meeting. The study proposals
will be reviewed by the Claims Committee at its next
meeting.

10
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NATIONAL COUNCIL ON COMPENSATION INSURANCE
April 3, 1990

RETROSPECTIVE .REVIEW OF LAW CHANGES

SUMMARY:

Significant changes in the various workers’ compensation statutes
have been enacted in recent years. The legislation has addressed
many aspects of the system:     indemnity benefits, dispute
resolution, attorney fees, medical fee reimbursement schedules~
utilization reviews, and safety programs. Many of these features<
are very difficult to price on a prospective basis. However, a
retrospective review of the actual impact of certain major
legislation would provide insights that would help to more
accurately price similar law chahges in the future.

OUTLINE OF PROPOSED STUDY, BY TOPIC:

Io Introduction of a Medical Fee Schedule

Issues: We do not capture data on current and customary charges
which are needed for comparison with the schedule.    Also,
implementation of a medical fee schedule may be followed by
increased utilization. We do not have the necessary information
to measure this. Our current procedure is to modify the medical
trend factor.

Example: Michigan or Texas

Proposal: A special calendar call to capture paid medical losses
before and after the effective date of the fee schedule. The call
would capture number of procedures [CPT code] and average payment.

Priority: A

II. Change in Basis of Permanent Partial Award

Issues: There are several methods used to determine Permanent
Partial awards: schedule combined with non-schedule, wage loss,
loss of earning capacity or impairment rating. Some methods are
less predictable and involve more litigation than others. As a
result, some states have changed the basis for determining their
awards. We do not have access to data that would allow us to
adequately price the effect of changing from one method to another,
or of comparing awards under different systems.

Example: Oregon Prospective: Colorado
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Proposal: A special call for data on Permanent Partial losses,
including nature and cause of injury, basis for award, disability
rating, modification (if applicable), attorney involvement and
fees, duration of benefits and total loss. The data would be
collected on an accident year basis before and after the law
change.

Priority: A

Issues: There are several topics under this general heading:
appeals under trial de novo, where evidence and decisions at prior
administrative hearings are inadmissible; the role played by the
Workers’ Compensation Board in contested cases; and attorney
compensation.

Example: Trial de Novo: Oregon Prospective: Texas
Attorney Fees: New Mexico

Proposal:    (i) Trial de novo: A special accident year study
comparing percent of all claims that are contested before and after
the law change, including information on actual verdicts on appeal.
(2) Attorney Fees: Special accident year calls to track average
awards with and without attorney involvement, percent of cases with
attorney involvement and attorney fees before and after the
effective date of the law change.

Priority: A

IV. Wage Loss

Issues:    Currently, we do not have sufficient information to
compare wage loss and schedule/impairment-based Permanent Partial
awards. In addition, post-injury wages and deemed earnings have
not been monitored since wage loss was introduced.     This
information is needed to accurately measure losses under wage loss
systems.

Example: Florida, Louisiana

Proposal: A special accident year detail call for wage loss data
capturing pre-injury wage, post-injury wage, deemed earnings, as
well as information on nature and cause of injury and impairment
rating.

Priority: B
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Vo Bene£it Utilization

Issues: Significant changes in statutory benefits are believed to
affect behavior. Specifically, large increases in benefits are
accompanied by increases in the number of workers’ compensation
claims filed and the length of time for which benefits are paid.
Many states increased benefits provided under workers’ compensation
in response to the recommendations of the National Commission.
Wage replacement rates were increased, along with increases in
minimum and maximum weekly benefits and durations for permanent
injuries. Retroactive periods were shortened. More recently,
reversals are occurring in states that are trying to curb
increasing costs. Proposals are being drafted to limit durations
to a fixed maximum number of weeks, and increase retroactive
periods.

Example-. Increase:
Decrease:

New Hampshire
Maine

Proposal: (i) A special accident year call to measure frequency
and severity by benefit type before and after the effective date
of the legislation, separately for age groups, general occupational
headings, marital status/whether spouse is employed.     (2)
Continuation of research begun by Economic and Social Research
Department in this area.

Priority: B

VI. Change in Average Weekly Wage Calculation

Issues: Several changes in the average weekly wage calculation
have been made in various states: use of spendable wage as the
base, inclusion of certain fringe benefits and applying different
rules to part-time and/or seasonal workers.

ExamDle: District of Columbia

Proposal-     A data call containing the following claimant
information: gross and net wage, fringe benefit additions, age,
occupation, whether seasonal or part-time worker. Additionally,
comparisons of average indemnity benefits before and after the law
change.

Priority: C

VII. Work Environment

Issues: There are t~vo major topics under this heading -- safety
programs and drug/alcohol abuse.
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SAFETY PROGRAMS: Recent legislation and legislative proposals have
addressed safety consciousness from both employer and employee
standpoints. Employers are being required to establish safety
programs that meet certain standards. Incentives are generally
either pricing credits for employers who meet the standards and/or
fi~es or debits for employers in violation. Emplqyees who violate
established standards or fail to use necessary sifety equipment
lose all or part of their benefits.

DRUG/ALCOHOL ABUSE:    Stricter standards and greater testing
authority are being added to the statutes. Employees generally
lose all or part of their benefits when alcohol/drug impairment
contributes to an accident.

Example: Florida

Proposal: Special studies to collect data on percent of claims
involving safety violations, or use of drugs/alcohol. Also to be
collected is information on penalties assessed (employer as well
as employee) and any benefit reductions. This data may only be
available in claim files.

Priority: C

Additional Comments: The DCI is being expanded to capture data
from all states, and to capture additional information in response
to the NAIC reporting proposal. The new DCI will help us monitor
many of these types of changes in the future, and will allow us to
do more direct pricing and analysis as the file is built up.
However, it will be several years before enough data will be
collected for this purpose.

This proposal concentrates on retrospective analyses of significant
prior legislation. Texas recently passed SB i, which takes effect
on January I, 1991. A claims study comparing costs before and
after SB 1 may be needed to accurately measure the true impact of
this legislation.
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EFFECTS OF WAGE DISTRIBUTION TABLE ON TEHPORARY TOTAL DISABILITY COSTS

EXHIBIT 20
SHEET 1

AVERAGE MEEKLY BENEFIT EFFECT ON
WAGE DISTRIBUTION TABLE TEHPORARY TOTAL COSTS

EFF 1011188 EFF 711189 (~)

1973 STANDARD $201.42 $208.58 3.5~

WISCONSIN $20~.36 $212.72 4.1~

NEW YORK $177.54 $206.11

FLORIDA $196.83 $203.95 3.6~

USL&HW $213.01 $217.92 2.3%

NOTES:

1. The catcutation of the average weekly benefits is fro~ Exhibit 20, Sheets 2-6.
2. The catcutation of Temporary Totat disabitity costs is fro~ Exhibit 20, Sheets 7-11.



AVERAGE gEEKLY BENEFITS BASED ON 1973 STANDARD gAGE DISTRIBUTION TABLE

(A) PRE LAg

(1) STATE ARIZONA
(2) EFFECTIVE DATE 1011188
(3) TYPE OF INJURY TOTAL DISABILITY
(4) ~ RATE OF CONPENSATION 66.677.
(5) MINIMUM ~EEk’I.Y gAGE $0.00
(6) MAXIMIJ4 MEEKLY WAGE $380.77
(7) AVG MEEKLY WAGE BASED ON 12 NONTHS ENDING 12/31/87 $353.07
(8) MININUN MEEKLY COMPENSATION $0.00

(4)*(5)
(9) MAXIMUM MEEKLY CONPENSATION $253.85

(4)*(6)
(10) gAGE TABLE "R" FACTOR AT MINIMUM 0.000

(5)/(7)
(11) WAGE TABLE "R" FACTOR AT MAXIMUM 1.078

(6)/(7)

EXHIBIT 20
SHEET 2

(B) POST LAW

ARIZONA
711189
TOTAL DISABILITY

66.671~
$0.00

$415.38
$353.07

SO.O0

$276.92

0.000

1.176

(12A) (13A) (14A) (15A) (16A) (17A)
gAGE TABLE gAGE TABLE gAGE TABLE AVG MEEKLY AVG gEEKLY

gAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR gAGE BENEFIT
MIN MAX NEAREST .05 (%) (%)     (7A)*(15A)/(14A) (4A)*(16A)

$0 - $380.77 0.00 - 1.10 67.1858 50.1850 263.73     $175.82
$380.77 - 1.10 - 32.8142 49.8150 535.99 $253.85

(18A) AVERAGE MEEKLY gAGES AND BENEFITS $353.07 $201.42

(128) (13B) (148) (158) (168) (178)
gAGE TABLE gAGE TABLE gAGE TABLE AVG gEEKLY AVG UEEKLY

WAGE ]NTERVAL "R" FACTOR "A" FACTOR "B" FACTOR gAGE BENEF[T
MIN MAX NEAREST .05 (%) (%) (78)*(158)/(148) (48)*(168)

$0 - $415.38 0.00 - 1.20 74.0989 58.1398 277.03 $18~.69
$415.38 - 1.20 - 25.9011 41.8602 570.62 $276.92

(18B) AVERAGE MEEKLY gAGES AND BENEFITS $353.07 $208.58

NOTES:

1. CoLumns (14A), (14B), (15A) and (158) are from the referenced gage Distribution Tabte.
2. The "R" factor is the ratio of the actual wage to the average wage.
3. The "A" factor from the gage Distribution Tabte is the percentage of workers earning not more than

"R" times the average wage.
4. The "8" factor from the gage Distribution Tabte is the percentage of wages earned by the percent of

workers in "A".
5. CoILmms (17A) & (178) must be at least the minimum weekly con~)ensation from (8) and at most

the maxim~n weekly con~msation from (9).



AVERAGE WEEKLY BENEF[TS BASED ON WISCONSXN WAGE D[STRIBUTION TABLE

(A) PRE LAW

(1) STATE ARIZONA
(2) EFFECTIVE DATE 1011188
(3) TYPE OF INJURY TOTAL DISABILITY
(4) ~RATE OF COMPENSATION
(5) NINIMLIN MEEKLY WAGE $0.00
(6) MAXINUN MEEKLY WAGE $380.77
(7) AVG MEEKLY WAGE BASED ON 12 NONTHS ENDING 12131187 $353.07
(8) NININUN MEEKLY COMPENSATION $0.00

(4)*(5)
(9) NAX[NUN MEEKLY COHPENSATION $253.85

(4)*(6)
(10) WAGE TABLE "R" FACTOR AT H[NIHUN 0.000

(5)/(7)
(11) WAGE TABLE "R" FACTOR AT NAX]NUI4 1.078

(6)/(7)

EXHIBIT 20
SHEET 3

(B) POST LAW

ARIZONA
711189
TOTAL D[SABIL]TY

66.677,
$0.00

$353.07
$0.00

$276.92

0.000

1.176

(12A) (13A) (14A) (15A) (16A) (17A)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG WEEKLY

gAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR gAGE BENEFIT
HIN NAX NEAREST .05 (~) (~)     (TA)*(15A)/(14A) (4A)*(16A)

$0 . $380.77 0.00 - 1.10 63.6900 47.6600 264.21     $176.14
$380.77 - 1.10 - 36.3100 52.3400 508.94     $253.85

(18A) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $204.36

(128) (13B) (148) (158) (16B) (17B)
WAGE TABLE WAGE TABLE WAGE TABLE AVG MEEKLY AVG WEEKLY

gAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR gAGE BENEF]T
HIN HAX NEAREST .05 (~) (%) (7B)*(15B)/(14B) (4B)*(16B)

$0 - $415.38 0.00 - 1.20 71.6000 56.9600 280.88     $187.25
$415.38 - 1.20 - 28.4000 43.0400 535.08 $276.92

(18B) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $212.72

NOTES:

1. Cotu~ns (14A), (14B), (15A) and (15B) are from the referenced Wage Distribution Tabte.
2. The "R" factor is the ratio of the actuat wage to the average wage.
3. The "A" factor from the gage Distribution Tabte is the percentage of workers earning not more than

"R" times the average wage.
4. The "B" factor from the Wage Distribution Tabte is the percentage of wages earned by the percent of

workers in "A".
5. Cotumns (17A) & (17B) must be at [east the minimu~ week|y compensation from (8) and at most

the maximum week|y compensation from (9).



AVERAGE WEEKLY BENEFITS BASED ON NEW YORK WAGE DISTRIBUTION TABLE

(A) PRE LAW

(1) STATE ARIZONA
(2) EFFECTIVE DATE 10/1/88
(3) TYPE OF INJURY TOTAL D[SABIL[TY
(4) % RATE OF C04PENSAT[ON 66.67~
(5) MINII4UN MEEKLY WAGE $0.00
(6) HAXIMUI4 MEEKLY WAGE $~80.77
(7) AVG MEEKLY WAGE BASED ON 12 MONTHS END]NG 12131187
(8) HINIMLJM MEEKLY CONPENSATION $0.00

(4)*(5)
(9) NAXINUN MEEKLY CONPENSATION $253.85

(4)*(6)
(10) WAGE TABLE "R" FACTOR AT MINIMUM 0.000

(5)1(7)
(11) WAGE TABLE "R" FACTOR AT NAX[NIJI4 1.078

(6)/(7)

EXHIBIT 20
SHEET 4

(B) POST LAW

ARIZONA
7/1/89
TOTAL DISABILITY

66.67"/,
$0.00

$415.38
$353.07

$0.00

$2?6.92

0.000

1.176

(12A) (13A) (14A) (15A) (16A) (17A)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG WEEKLY

WAGE INTERVAL "R" FACTOR "A" FACTOR "Bn FACTOR WAGE BENEFIT
HIN MAX NEAREST .05 (%) (%) (TA)*(15A)/(14A) (4A)*(16A)

$0 - $380.77 0.00 - 1.10 62.6000 43.5900 245.85     $163.90
$380.T7 - 1.10 - 37.4000 56.4100 532.53     $253.85

0 (18A) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $197.54

(12B) (13B) (148) (15B) (16B) (17B)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG WEEKLY

WAGE INTERVAL "Rn FACTOR "A" FACTOR "B" FACTOR WAGE BENEFIT
MIN MAX NEAREST .05 (%) (%) (7B)*(15B)/(14B) (4B)*(16B)

$0 - $415.38 0.00 - 1.20 69.4300 51.6000 262.40 S174.93
$415.38 - 1.20 - 30.5700 48.4000 559.00 $276.92

(18B) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $206.11

NOTES:

I. Columns (14A), (14B), (15A) and (158) are from the referenced Wage Distribution Table.
2. The nRn factor is the ratio of the actual wage to the average wage.
3. The nan factor from the Wage Distribution Table. is the percentage of workers earning not more than

"R" times the average wage.
4. The nB" factor from the Wage Distribution Table is the percentage of wages earned by the percent of

workers in "A".
5. Columns (17A) & (173]) must be at least the minimum weekly compensation from (8) and at most

the maximum weekly compensation from (9).



AVERAGE WEEKLY BENEFITS BASED ON FLORIDA WAGE DISTRIBUTION TABLE

(A) PRE LAW

(1) STATE ARIZONA
(2) EFFECTIVE DATE 1011/88
(3) TYPE OF INJURY TOTAL DISABILITY
(4) ~RATE OF COMPENSATION 66.67~
(5) NINIMUM~EEKLY gAGE $0.00
(6) MAXII4LIN ~EEKLY gAGE $380.7"7
(7) AVG MEEKLY gAGE BASED ON 12 NONTHS ENDING 12/31/87 $353.07
(8) NIMIMUN gEEKLY COMPENSATION $0.00

(4)*(5)
(9) NAXlMLM MEEKLY COMPENSATION $253.85

(10) gAGE TABLE "R" FACTOR AT MININUN 0.000
(5)1(7)

(11) gAGE TABLE "R" FACTOR AT NAXIMUM 1.078
(6)/(7)

EXHIBIT 20
SHEET 5

(B) POST LAM

ARIZONA
711189
TOTAL DISABILITY

66.67~
$0.00

$415.38
$353.07

SO.OO

S276.92

0.000

1.176

(12A) (13A) (14A) (15A) (16A) (17A)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG WEEKLY

WAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR WAGE BENEFIT
HIN MAX NEAREST .05 (%) (%)     (TA)*(15A)/(14A) (4A)*(IOA)

$0 , $380.77 0.00 - 1.10 68.9000 50.0800 256.63    $171.09
$380.77 - 1.10 - 31.1000 49.9200 566.73     $253.85

(18A) AVERAGE MEEKLY gAGES AND BENEFITS $353.07 $196.83

(128) (138) (148) (158) (168) (178)
WAGE TABLE WAGE TABLE gAGE TABLE AVG WEEKLY AVG WEEKLY

gAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR WAGE BENEFIT
MIN MAX NEAREST .05 (%) (%) (78)*(15B)/(148) (48)*(168)

$0 - $415.38 0.00 - 1.20 74.5100 56.6600 268.49 $178.99
$415.38 - 1.20 - 25.4900 43.3400 600.32 $276.92

(188) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $203.95

NOTES:

1. Columns (14A), (148), (15A) and (158) are from the referenced gage Distribution Tabte.
2. The "R" factor is the ratio of the actuat wage to the average wage.
3. The "A" factor from the gage Distribution Tabte is the percentage of workers earning not more than

"R" times the average wage.
4. The "B" factor from the gage Distribution Tabte is the percentage of wages earned by the percent of

workers in "A".
5. Columns (17A) & (17B) must be at |east the minimum weekty compensation from (8) and at most

the mexim~n weekty condensation from (9).



AVERAGE WEEKLY BENEFITS BASED ON USL&HW WAGE DISTRIBUTION TABLE

(A) PRE LAW

(1) STATE ARIZONA
(2) EFFECT[VE DATE 10/1/88
(3) TYPE OF INJURY TOTAL DISABILITY
(4) ~ RATE OF COMPENSATION
(5) HINIMLIN MEEKLY WAGE $0.00
(6) HAXIHUN MEEKLY WAGE
(7) AVG MEEKLY WAGE BASED ON 12 NONTHS ENDING 12131187 $353.07
(8) HINIHUM MEEKLY CONPENSATION $0.00

(4)*(5)
(9) MAXIMUM MEEKLY COflPENSATION $253.85

(4)*(6)
(10) WAGE TABLE "R" FACTOR AT MININUM 0.000

(5)/(7)
(11) WAGE TABLE "R" FACTOR AT ~M(INUN 1.078

(6)/(7)

EXHIBIT 20
SHEET 6

(B) POST LAW

ARIZONA
7/1/89
TOTAL DISABILITY

66.67~
$0.00

$415.~
$353.07

$0.00

$276.92

0.000

1.176

(12A) (13A) (14A) (15A) (16A) (17A)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG MEEKLY

WAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR WAGE BENEFIT
HIN HAX NEAREST .05 (%) (%) (TA)*(15A)/(14A) (4A)*(16A)

$0 - $380.77 0.00 - 1.10 78.3700 67.1700 502.61 $201.74
$380.77 - 1.10 - 21.6300 32.8300 535.89 $253.85

e (18A) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $213.01

(12B) (13B) (14B) (15B) (16B) (178)
WAGE TABLE WAGE TABLE WAGE TABLE AVG WEEKLY AVG WEEKLY

WAGE INTERVAL "R" FACTOR "A" FACTOR "B" FACTOR WAGE BENEFIT
MIN MAX NEAREST .05 (%) (%) (7B)*(15B)/(14B) (4B)*(16B)

$0 - $415.38 0.00 - 1.20 84.5700 74.4300 310.74 $207.16
$415.38 - 1.20 - 15.4300 25.5700 585.09 $276.92

(188) AVERAGE WEEKLY WAGES AND BENEFITS $353.07 $217.92

NOTES:

1. Cotumns (14A), (148), (15A) and (158) are from the referenced Wage Distribution Table.
2. The "R" factor is the ratio of the actuat wage to the average wage.
3. The "A" factor from the Wage Distribution Tabte is the percentage of workers earning not more than

"R" times the average wage.
4. The "B" factor from the Wage Distribution Tabte is the percentage of wages earned by the percent of

workers in "A".
5. Co[units (17A) & (178) must be at [east the minimum weekty compensation from (8) and at most

the maximum weekly co~)ensation from (9).



CALCULATION OF TEHPORARY TOTAL D[SABILITY COSTS USING USL&NW WAGE TABLE

EXHIBIT 20
SHEET 7

PRE LAW POST LAW
EFF 1011188 EFF 711189

(1) ~AITING PERIO0 (DAYS) 7

(2) RETROACTIVE PERIOO (DAYS) 13 13

(3) DAYS OF DISABILITY BASED ON (1) 2,495,765 2,49S,765

(6) TOTAL CASES BASED ON (2) 42,105 42,105

(5) AOOITIONAL DAYS BASED ON RETROACTIVE PERIO0
(1)*(4)

(6) COST IN DAYS
(3) + (5)

(7) COST IN I~EEKS

294,7~5 294,735

2,790,500 2,790,500

398,643 398,643

(8) AVERAGE f~EEKLY BENEFIT

(9) COST IN $
(7)*(8)

(10) EFFECT OF BENEFITS CHANGE

214.98 219.89

85,700,272 87,657,609

1.023

NOTE:

1. CoLumns (1) and (2) are based on Arizona taw.
2. Cotumns (3) and (4) are based on the Speciat Cart For Accident Statistics Distribution of Durations.
3. Cotum (8) is the appropriate average week|y benefit adjusted for the additional $10 monthly

dependency benefit, if appropriate.



CALCULATION OF TEHPORARY TOTAL DISABILITY COSTS USING 1973 STANDARD WAGE TABLE

EXHIBIT 20
SHEET 8

PRE LAW POST LAW
EFF 1011188 EFF 7/1189

(1)

(2)

(3)

WAITING PERIDD (DAYS)

RETROACTIVE PER]O0 (DAYS)

DAYS OF DISABILITY BASED ON (1)

13 13

2,4~5,765 2,495,765

(4) TOTAL CASES BASED ON (2) 42,105 42,105

(5) ADDITIONAL DAYS BASED ON RETROACT]VE PERIO0 294,735 294,735
(I)*(4)

(6) COST IN DAYS 2,790,500 2,790,500
(3) + (5)

(7) COST IN WEEKS 398,643 398,643

(8) AVERAGE ~EEKLY BENEFIT 203.39

(9)

COST IN $ 81,080,000
(7)*(8)

(10) EFFECT OF BENEF[TS CHANGE

210.55

83,934,284

1.035

NOTE:

1. Cotumns (1) and (2) are based on Arizona taw.
2. CoLumns (3) and (4) are based on the Special Cat[ For Accident Statistics Distribution of Durations.
3. Column (8) is the appropriate average week|y benefit adjusted for the additiona| $10 month(y

dependency benefit, if appropriate.



CALCULATION OF TENPORARY TOTAL DISABILITY COSTS US]NG MISCONSIN MAGE TABLE

EXHIBIT 20
SHEET 9

PRE tAM POST LAW
EFF 1011/88 EFF 7/1/89

(1) WAITING PERIO0 (DAYS)

(2) RETROACTIVE PERIOD (DAYS) 13 13

(3) DAYS OF DISABILITY BASED ON (1) 2,495,765 2,495,765

(4) TOTAL CASES BASED ON (2) 42,105 42,105

(5) ADDITIONAL DAYS BASED ON RETROACTIVE PERIO0
(1)*(4)

(6) COST IN DAYS
(3) + (5)

(7) COST IN WEEKS

294,735 294,735

2,790,500 2,790,500

398,643 398,643

(8) AVERAGE WEEKLY BENEFIT

(9) COST IN $
(7)*(8)

(10) EFFECT OF BENEFITS CHANGE

206.33 214.69

82,252,010 85,584,666

1.041

NOTE:

1. Cottenns (1) and (2) are based on Arizona taw.
2. CoLumns (3) and (4) are based on the Specia[ cart For Accident Statistics Distribution of Durations.
3. Colun~ (8) is the appropriate average week|y benefit adjusted for the additional $10 monthty

dependency benefit, if appropriate.



CALCULAT[ON OF TEHPORARY TOTAL DZSAB[L]TY COSTS USING NEW YORK WAGE TABLE

EXHIBIT 20
SHEET I 0

PRE I.AM
EFF 1011188

POST LAU
EFF 7/1189

(1) WAITING PERIO0 (DAYS) 7

(2) RETROACTIVE PERIO0 (DAYS)

(3) DAYS OF DISABILITY BASED ON (1)

13

2,495,765

13

2,495,765

(4) TOTAL CASES BASED ON (2) 42,105 42,105

(5) ADDITIORAL DAYS BASED ON RETROACTIVE PERIO0
(1)*(4)

(6) COST IN DAYS
(3) + (5)

(7) COST IN WEEKS

294,755

2,790,500

398,643

294,73 5

2,790,500

398,643

((8)9)

AVERAGE ~EEKLY BENEFIT

COST IN $
(7)*(8)

(10) EFFECT OF BENEFITS CHANGE

199.51

79,533,265

208.08

82,949,635

1.043

NOTE:

1. CoLumns (1) and (2) are based on Arizona law.
2. Columns (3) and (6) are based on the Special Cat[ For Accident Statistics Distribution of Durations.
3. CoLumn (8) is the appropriate average weekly benefit adjusted for the additional $10 monthly

dependency benefit, if appropriate.



EXHIBIT 20
SHEET 11

CALCULATION OF TEHPORARY TOTAL DISABILITY COSTS USING FLORIDA WAGE TABLE

PRE LAW POST LAW
EFF 10/1/88 EFF 7/1/89

(1) WAITING PERIOO (DAYS)

(2) RETROACT[VE PERIO0 (DAYS) 13 13

(3) DAYS OF DISABILITY BASED ON (1) 2,495,765 2,495,765

(4) TOTAL CASES BASED ON (2) 42,105 42,105

(5)

(6)

(7)

ADDITIONAL DAYS BASED ON RETROACTIVE PERIO0
(1)*(4)

COST IN DAYS
(3) + (5)

COST IN UEEKS

294,735 294,735

2,790,500 2,790,500

398,643 398,643

(8) AVERAGE UEEKLY BENEF]T

(9) COST IN $
(7)*(8)

(10) EFFECT OF BENEFITS CHANGE

198.8 205.92

79,250,228 82,088,567

1.036

NOTE:

1. Columns (1) and (2) are based on Arizona law.
2. CotLrms (3) and (4) are based on the Speciat cart For Accident Statistics Distribution of Durations.
3. Cotunn (8) is the appropriate average weekty benefit adjusted for the additional $10 monthty

dependency benefit, if appropriate.



Wage Distribution Table

Industrial Group: Hanufacturing

Florida             ! t t inois             Nich|gan           Pennsylvania
R          A          B            A          B            A          B            A           B

0.10 0.1145 0.0042 0.1451 0.0025 0.2275 0.0100 * *

0.20 0.2862 0.0343 0.1814 0.0097 0.8039 0.1033 * *

0.30 0.8586 0.1768 0.5806 0.1137 2.5937 0.5716 * *

0.40 1.9462 0.5677 1.9956 0.6393 6.6282 2.0149 0.7407 0.2745

0.50 7.7275 3.?.509 7.6923 3.2198 13.7874 5.2311 5.1852 2.3409

0.60 16.8288 8.2650 16.1829 7.9183 22.6301 10.0808 14.8148 7.4621

0.70 30.5667 17.Z117 26.1Z48 14.3720 30.9571 15.4691 23.7037 13.2651

0.80 42.7590 26.3614 35.1959 21.1725 39.6481 21.9933 37.0370 23.2409

0.90 52.7762 34.8854 46.4078 30.7184 47.9751 29.0625 49.6296 33.7566

1.00 60.9044 42.6198 55.5878 39.4207 55.1494 35.8750 61.4815 44.9130

1.10 68.1168 50.1848 65.5660 49.9293 62.6270 43.7123 66.6667 50.3402

1.20 74.0126 56.9400 73.4761 59.0070 68.8002 50.8024 70.3704 54.5178

1.30 78.9926 63.1330 80.0435 67.2301 75.2920 58.9119 81.4815 68.4042

1.40 82.4843 67.8627 85~5588 74.6644 81.7685 67.6390 85.9259 74.4047

1.50 85.1746 71.7452 89.6952 80.6668 86.5312 74.5378 87.4074 76.5412

1.60 88.0939 76.2907 92.5617 85.1264 89.8225 79.6178 91.1111 82.2875

1.70 90.5552 80.3337 94.4122 88.1743 91.9763 83.1526 93.3333 85.9466

1.75 91.7001 82.3020 95.3919 89.8641 93.0381 84.9819 95.5556 89.7708

1.85 93.7607 86.0063 96.7707 92.3550 94.8734 88.2888 97.0370 92.4918

2.05 96.5083 91.3362 98.4761 95.6547 96.9361 92.3059 97.7778 93.9886

Wage Retativities: 1.01179 0.95834 1.02923 0.92193
Claim Count: 1,747 2,756 6,593 135

EXHIBIT 21
SHEET 1

Notes: Data provided by NCC[.
* Number not provided by NCCI.
R is the ratio of wage to state average wage.
A is the percentage of workers earning less than or equal to R times the state average wage.
B is the percentage of wages received by the percentage of workers in column A.



Uage Distr~but|on TabLe

Industrial Group: Contract|rig

FLorida            ILLinois            N|chigan          PennsyLvania
R          A          B           A          B           A          B           A          B

0.10 0.1200 0.0041 * * 0.1483 0.0043 * *

0.20 0.3599 0.0487 0.5426 0.0679 0.5189 0.0577 * *

0.30 0.8397 0.1718 1.3953 0.2856 2.1497 0.4811 * *

0.40 2.7189 0.8~17 4.8062 1.5193 6.5234 2.0406 4.3478 1.5310

0.50 7.4370 3.0003 11.9380 4.7591 13.8621 5.350~ 10.8~96 4.5455

0.60 15.7137 7.6458 19.9225 9.1572 22.5723 10.1622 23.9130 12.0266

0.70 25.6297 14.0940 27.5969 14.1558 31.6160 16.0295 32.6087 17.5565

0.80 38.1447 23.4492 35.1938 19.8067 40.4744 22.6589 39.1304 22.5739

0.90 48.4606 32.2019 41.3178 25.0396 48.5545 29.5210 54.3478 35.5551

1.00 59.0564 42.2736 47.4419 30.8920 56.4492 37.0064 60.8696 41.8347

1.10 67.9728 51.6281 54.3411 38.1677 63.3062 44.2170 69.5652 50.8489

1.20 75.1299 59.8606 64.8837 50.2735 69.7924 51.6532 78.2609 61.0246

1.25 78.2487 63.6886 68.1395 54.2661 72.4240 54.8765 82.6087 66.4238

1.45 86.4454 74.7321 88.4496 81.8090 81.7643 67.3986 84.7826 69.5699

1.60 91.6433 82.6400 98.2171 96.5567 87.4722 76.0960 86.9565 73.0302

1.70 93.4826 85.6693 98.9922 97.8336 90.7339 81.4838 89.1304 76.7066

1.95 96.8413 91.7578 * * 96.1453 91.2847 91.3043 80.8596

2.10 98.1208 94.3414 99.7674 99.2526 97.4796 93.9804 93.4783 85.3653

2.15 98.2807 94.6817 * * 97.9615 95.0044 95.6522 89.9341

2.20 98.4806 95.1150 * * 98.6657 96.5429 97.8261 94.6879

Wage ReLativities: 1.16843 1.47015 1.28356 1.40093
CLaim Count: 2,501 1,290 2,698 46

EXHIBIT 21
SHEET 2

Notes: Data provided by NCCI.
* Nt~ber not provided by NCC[.
R is the ratio of wage to state average wage.
A is the percentage of workers earning Less than or equal to R times the state average wage.
B is the percentage of wages received by the percentage of workers in column A.



1.20

1.30

1.40

1.50

1.60

1.70

1.80

1.90

2.00

b/age Retativities:
Claim Count:

Wage Distributio~ Table

Industrial Grow: All Other

Florida             I [ [ inois             Nichigan           Pennsylvania
R          A          B           A          B           A          B           A          B

0.10 0.1465 0.0078 0.3974 0.0168 0.6380 0.0250 0.4230 0.0186

0.20 0.83~8 0.1199 1.8700 0.2578 2.2030 0.2806 1.3897 0.1725

0.30 3.5296 0.8111 5.7504 1.2409 7.1265 1.5386 5.0755 1.1352

0.40 7.7622 2.3022 11.1501 3.1657 14.2169 4.0383 11.9033 3.5201

0.50 13.8254 5.0700 20.0327 7.1863 23.4140 8.1903 21.6314 7.8~41

0.60 24.3556 10.8595 29.1959 12.2425 32.0453 12.9659 31.3595 13.2571

0.70 35.9695 18.4259 37.7747 17.8106 40.1589 18.2164 40.4230 19.1187

0.80 45.3134 25.4452 46.0496 24.0029 47.3095 23.5961 46.5257 23.6942

0.90 54.1740 32.9635 52.3843 29.4016 53.8341 29.1337 53.4743 29.5894

1.00 61.9801 40.3714 58.6022 35.3005 60.3226 35.3001 58.8520 34.6801

1.10 68.4095 47.1288 64.6096 41.5994 65.0054 40.2167 63.8671 39.9069

73.7698 53.2828 69.7522 47.5112 69.5558 45.4442 68.7613 45.5349

77.8559 58.3736 73.7494 52.5030 73.6247 50.5315 72.9305 50.7484

81.1804 62.8552 77.9336 58.1614 76.6101 54.5501 76.7372 55.8954

84.2414 67.2912 81.6036 63.4905 79.9687 59.4145 80.7855 61.7845

86.4089 70.6491 85.6475 69.7585 83.0143 64.1520 84.2296 67.1096

88.1810 73.5707 88.8266 75.0186 85.3136 67.9444 86.9486 71.5936

90.0996 76.9316 91.3511 79.4536 87.8897 72.4497 92.0846 80.6191

91.8864 80.2354 93.8523 84.0915 90.3936 77.0849 95.1057 86.1889

93.3509 83.0877 95.3717 87.0370 92.5003 81.1941 96.5559 89.0076

0.93529 0.88507 0.88470 0.99522
6,828 4,278 8,307 1,655

EXHIBIT 21
SHEET 3

Notes: Data provided by NCCI.
* Nmber not provided by NCCI.
R is the ratio of wage to state average wage.
A is the percentage of workers earning less than or equal to R times the state average wage.
B is the percentage of wages received by the percentage of workers in column A.



STATE Y LAW HEHO

Calculation of Change in Average geekty Benefit
For Temporary Total
Hajor Law Revision

EXHIBIT 22
SHEET 1

(A)

(1) (2) (3)
Average geek[y Benefit

Effective
Methodology 7/01/90 7/01191

NCC[ $253.29 $259.56

(4)

Percentage
Change

2.~8~

(B) Alternative $250.36 $257.86 3.00~

Notes: (A) is from Exhibit 22, Sheet 2 and Sheet 3
(B) is from Exhibit 22, Sheet 4
(4) = (3) / (2) - I



STATE Y LAW NEHO

EXHIBIT 22
SHEET 2

Catcutation of Average i~eekty Benefit
Effective 7101190

1) Crass of Injury

2) Nominal Rate of Compensation

3) NiniuWeek|y Cooponsation

4) HaxiuUeekty Compensation

5) Average i~eekty Wage for the 12 months ending 12/3111988

Temporary Totat
ktL Cases

0.6667

$0.00

$458.23

$391.29

(A) (B) (C)     (D)
Ratio to Percentage in

Wage Average Intervat of
]ntervat (A) / (5) Workers    Wages

(E)       (F)
Average Wage Average
[n ]ntervat Benefit In
(5)x(D)/(C)    [ntervat

0.00 - 687.31 0.00 - 1.75 93.2448 85.2260 $357.64     $238.44 (a)

687.31 & over    1.75 & over    6.7552 14.7740 $855.77     $~58.23 (b)

Average Weekty Benefit [(Sum (C) x (F)) / 100]: $253.29

Notes: (a) Equats (E) x (2) = average wage within intervat x nominat rate of compensation
(b) Haxim~mweekty compensation.



STATE Y LAM NENO

EXHIBIT 22
SHEET 3

1) Class of Injury

2) Nominal Rate of Compenaatio~

3) Nini~u~WeektyCompenaatien

~) HaxiuWeekty Coapenaatien

5) Average Weekty Wage for the 12 menths ending 12/31/88

Catcutatien of Average Weekly Benefit
Effective 7/01/91

Temporary Totat
Art Cases

0.6667

~0.00

$687.35

$391.29

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Interval of in Interval Benefit in
Interval (A) / (5) Workers Wages (5)x(D)/(C) Interval

0.00 -1,030.97 0.00 - 2.65 99.3962 97.9051 $385.42 $256.96 (a)

1,030.97 & over 2.65 & over 0.6038 2.0949 $1,357.59 $687.35 (b)

Average Weekly Benefit [(Sum (C) x (F)) / 100]: $259.56

Notes: (a) Equals (E) x (2) = average wage within interval x rmminat rate of coepensatien
(b) Haximumueekty compensation.



STATE Y LAW HEHO

CaLculation of Change in Average WeekLy Benefit
For Temporary Total

EXHIBIT 22
SHEET 4

(1)            (2)       (3)
Average WeekLy Benefit

INDUSTRY Effective
GROUP 7101190 7/01/91

(4) (5)

Percent CLaim
Change Counts

A. Manufacturing $245.69 $247.99 0.94% 2,756

B. Contracting $353.78 $382.07 8.00% 1,290

C. Art Other $222.18 $226.76 2.06% 4,278

D. Average $250.36 $257.86 3.00%

E. Change in Average WeekLy Benefit: 3.00%
[(D column3) / (D cottm~n 2) - 1]

Notes: (A) is from Exhibit 22, Sheet 5 and Sheet 8
(B) is from Exhibit 22, Sheet 6 and Sheet 9
(C) is from Exhibit 22, Sheet 7 and Sheet 10
(D) is the weighted average of the appropriate column where the weights are the

claim counts.
(5) See Exhibit 24



STATE Y LAM MEMO

1) CLass of Injury

2) N~a|nat Rate of Compensat|on

3) MinimumWeekty Compensation

4) Haxinu~Weekty Compensation

5) Average ~eekty~age for Industr|et Group Nanufactur|ng
for the 12 months end|ng 12/31/88

CaLcuLation of Average Ueekty Benefit
Effective 7/01190

Industrial Group: Hanufacturing

Temporary Totat
ALL Cases

0.6667

$0.00

$~58.23

$374.99

EXHIBIT 22
SHEET 5

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average ~age Average

Wage Average Interval of In Interval Benefit In
Interval (A) / (5) Workers ~ages (5)x(D)/(C)    %ntervat

0.00 - 687.31    0.00 - 1.83 96.4514      91.7710 $356.79 $237.87 (a)

687.31 & over    1.8:] & over 3.548~ 8.22~0 $8~9.57 $/~58.23 (b)

Average WeekLy Benefit [(Sum (C) x (F)) / 100]: $245.69

Notes: (5) = 391.29 x 0.95834
(a) EquaLs (E) x (2) = average wage within interval x nominal rate of compensation
(b) Maximum weekly compensation.



STATE Y LAW NEHO

CaLcuLation of Average WeekLy Benefit
Effective 7/01/90

Industrial Group: Contracting

1) CLass of Injury

2) Nominal Rate of Compensation

3) Ninim~i~eekty Compensation

~) Haxinuageekty Compensation

5) Average WeekLy Wage for Industrial Group Contracting
for the 12 months ending 12/31/88

Temporary TotaL
Art Cases

0.~:,~7

$0.00

$458.23

$575.25

EXHIBIT 22
SHEET 6

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Interval of In Interval Benefit In
Interval (A) / (5) Workers Wages (5)x(D)/(C) Interval

0.00 - 687.31 0.00 - 1.19 6~.0000 49.?.~20 $~2.52 $295.03 (a)

687.31 & over    1.19 & over ~6.0000 50.7680 $811.24 $458.23 (b)

Average WeekLy Benefit [(Sum (C) x (F)) / 100]: $353.78

Notes: (5) = 391.29 x 1.47015
(a) EquaLs (E) x (2) = average wage within interval x nominal rate of compensation
(b) Haximum weekly compensation.



STATE Y LAg NERO

EXHIBIT 22
SHEET 7

1) crass of Injury

Catcutation of Average Weekty Benefit
Effective 7/01190

lndustriat Group: Art Other

Temporary Totat
Art Cases

2) Nominal Rate of Compensation

3)Minim~mWeekty Compensation

4) Maximu~Weekty Compensation

5)Average WeektyWage for Industriat 6roupAtt Other
for the 12 months ending 12/31/88

0.6667

$0.00

$458.23

$3~6.32

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

gage Average Interval of In Intervat Benefit In
Intervat (A) / (5) Workers gages (5)x(D)/(C) Intervat

0.00 - 687.31    0.00 - 1.98 95.1753 86.6500 $315.30 $210.21 (a)

687.31 & over    1.98 & over 4.8247 13.3500 $958.27 $~58.2] (b)

Average Weekty Benefit [(Sum (C) x (F)) / 100]: $222.18

Notes: (5) = 391.29 x 0.88501
(a) Equats (E) x (2) = average wage within interva| x nominal rate of compensation
(b) Maximum weekly compensation.



1) CLass of Injury

STATE Y LAW NENO

CaLcuLation of Average WeekLy Benefit
Effective 7101191

Industrial Group: Nanufactur|ng

Nominal Rate of Compensation

Ninimumtk,~ty Co~ponsation

NaxiraumWeskty COml~--nsation

Average WeektyWage for Industrial Group#anufacturing
for the 12 months ending 12/31/88

Temporary Totat
ALL Cases

0.6667

$0.00

$687.35

$374.99

EXHIBIT 22
SHEET 8

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Interval of In Interval Benefit In
Interval (A) / (5) Workers    Wages (5)x(O)/(C)    Interval

0.00 -1,030.97 0.00 - 2.75 99.8186 98.6930     $370.76    $247.19

1,030.97 & over 2.75 & over    0.1814    1.3070     $2,701.82     $687.35 (b)

Average Weekty Benefit [(S~ (C) x (F)) / 100] : $247.99

Notes: (5) = 391.29 x 0.95834
(a) Equats (E) x (2) = average wage within intervat x nominat rate of compensation
(b) Maxim~m~ weekty compensation.



STATE Y LAU MEMO

EXHIBIT 22
SHEET 9

Catcutation of Average ~eekty Benefit
Effective 7/01/91

Industriat Group: Contracting

1) Crass of Injury

2) Nominal Rate of Compensation

3) Hininu~Weekty Compensation

4) Haximum~eekty Compensation

5) Average ~eektyWage Cot the 12 months ending 12/31/88
For Industry Group

TeeTx)raryTotat
Art Cases

0.6667

~0.00

S687.35

$575.25

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Uage Average

~/age Average Intervat of In Intervat Benefit In
Intervat (A) / (5) ~/orkers ~/ages (5)x(D)/(C) lntervat

0.00 -1,030.97 0.00 - 1.79 99.4729 98.6757 $570.6~ $380.45 (a)

1,030.97 & over    1.79& over 0.5271 1.3243 $1,445.25 $687.35 (b)

Average ~/eekty Benefit [(St=a (C) x (F)) / 100]: $382.07

Notes: (S) = 391.29 x 1.47015
(a) Equats (E) x (2) = average rage uithin intervat x no~inat rate of compensation
(b) Maximum ueekty compensation.



EXHIBIT 22
SHEET 10

STATE Y LAW NERO

1) crass of Injury

Catcutation of Average geekty Benefit
Effective 7/01191

[ndustriat Group: Art Other

Temporary Totat
ALL Cases

2) Nominat Rate of Compensation

3) M|nimumgeskty Compensation

4) Maximumgeskty CoWonsation

5)Average geskty Wage for ]ndustriat Groqa Art Other
for the 12 months ending 12/31/88

0.6667

$0.00

t687.35

$3~6.32

Ratio to
Wage Average

Intervat (A) / (5)

0.00 -1,030.97 0.00 - 2.98

1,030.97 & over Z.98 & over

(C)    (D) (E) (F)
Percentage in Average Wage Average
lntervat of In Intervat Benefit In

Workers Wages (5)x(O)/(C) Intervat

99.3127 96.16~5 $335.3~ $223.57 (a)

0.6873 3.8355 $1,932.74 $687.35 (b)

Average geekty Benefit [(Sum (C) x (F)) / 100]: $226.76

Notes: (5) : 391.29 x 0.88507
(a) Equats (E) x (2) = average uage uithin interva[ x nominat rate of compensation
(b) Maximumueekty compensation.



STATE Y LAW MEMO

EXHIBIT 23
SHEET 1

Catcutation of Change in Average ~eekty Benefit
For Temporary Totat
Ninor Lau Revision

(1) (2) (3) (4)
Average WeekLy Benefit

Effective Percentage
Methodotogy 7/01/90    7/01/91 Change

(A) NCC[ $253.29 $255.90 1.03%

(B) Atternative    $250.36     $253.83 1.39%

Notes: (A) is from Exhibit 23, Sheet 2 and Sheet 3.
(8) is from Exhibit 23, Sheet 4.
(4) = (3) / (2) - I.



EXHIBIT 23
SHEET 2

STATE Y LAg MEMO

1) CLass of Injury

2) Nominat Rate of Comper’~ation

3) #inimumgeekty Compensation

4) Maxinu~ geekty Compensation

5) Average geekty gage for the 12 months ending 12/31188

Catcutation of Average geekty Benefit
Effective 7/01190

Temporary Totat
Art Cases

0.6667

~58.2~

$391.29

(A) (B) (C) (D) (E) (F)
.Ratio to Percentage in Average gage Average

gage Average Interval of In Interval Benefit In
Interval (A) / (5) gorkers    gages (5)x(D)/(C)    Interval

0.00 - 687.31 0.00 - 1.75 93.2448 85.2260 $357.64    $238.44 (a)

687.31 & over    1.75 & over    6.7552 14.7740 $855.77     $458.23 (b)

Average Weekty Benefit [(Sum (C) x (F)) / 100]: $253.29

Notes: (a)
(b)

Equats (E) x (2) = average wage within intervat x nominat rate of compensation
Maximum weekly compensation.



EXHIBIT 23
SHEET 3

STATE Y LAW MEMO

1) CLass of Injury

2) Nominal Rate of Compensation

3) HininunMeekty Coepensation

4) HaximumWeekty Coq~.msation

5) Average WeekLy Wage for the 12 months ending 12/31/88

CaLcuLation of Average Week|y Benefit
Effective 7/0111991

Temporary Totat
Art Cases

0.6667

$0o00

$504.05

$391.29

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Interval of In Interval Benefit In
Interval (A) / (5) Workers    Wages (5)x(D)/(C)    Interval

0.00 - 756.04    0.00 - 1.95 95.7436      89.8715 $367.29 $244.87 (a)

756.04 & over    1.95 & over 4.2564 10.1285 $931.11 $504.05 (b)

Average WeekLy Benefit [(Stm~ (C) x (F)) / 100]: $255.90

Notes: (a)
(b)

EquaLs (E) x (2) = average wage within interval x nominal rate of compensation
Maximumweekty compensation.



STATE Y LAM HENO

Catcutation of Change in Average Weekty 6enefit
For Temporary Totat

EXHIBIT 23
SHEET 4

(1) (2) (3)
Average Weekty Benefit

Industry Effective Percent
Group 7/01/90    7/01/91 Change

A. Manufacturing $245.69 $246.81 0.46%

B. Contracting $353.78 $368.14 4.06%

C. Art Other $222.18 $223.88 0.77%

D. Average $250.36 $253.83 1.39%

E. Change in Average geekty Benefit:

[(D cotumn3) / (D cotumn 2) - 1]

(4)

Cta~m
Counts

2,756

1,290

4,278

Notes: (A) is from Exhibit 23, Sheet 5 and Sheet 6.
(B) is from Exhibit 23, Sheet 6 and Sheet 9.
(C) is from Exhibit 23, Sheet 7 and Sheet 10.
(D) is the weighted average of the appropriate cotumn where the weights are the

ctaim counts.
(5) See Exhibit 24.



EXHIBIT 23
SHEET 5 O

STATE Y LA~ HEllO

1) Class of Injury

CalcuLation of Average Ueekty Benefit
Effective 7/01190

Industrial Group: Nanufecturing

Te~x)raryTotat
Art Cases

2) Nominal Rate of Comper~ation

3) NinieunWeekty Compensation

4) NaximumWeekty Compensation

5) Average Weekly Wage for Industrial Group Manufacturing
for the 12 months ending 12/31/88

0.6667

$0.00

$458.23

$374.99

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Interval of In Interval Benefit In
Interval (A) / (5) Workers    Wages (5)x(D)/(C)    Interval

0.00 - 687.31 0.00 - 1.83 96.4514 91.7710     $356.79    $237.87 (a)

687.31 & over    1.83 & over 3.5486 8.2290 $869.57    $458.23 (b)

Average WeekLy Benefit [(Sum (C) x (F)) / 100]: $245.69

Notes: (5) = 391.29 x 0.95834
(a) Equals (E) x (2) = average wage within interval x nominal rate of compensation
(b) Maximum weekly compensation.



EXHIBIT 23
SHEET 6

STATE Y L~W MEMO

1) crass of Injury

Catcutation of Average WeekLy Benefit
Effective 7/01190

]ndustriat Group: Contracting

Temporary TotaL
Art Cases

2) Nominal Rate of Coq)ensatio~

3) Mini.u. Weekty Cocpersation

4) Maxiau. Weekty Coq~ersatio~

5) Average WeektyWage for lndustriat Group Contracting
for the 12 months ending 12/31/88

0.6667

$0.00

~58.23

$575.25

(A) (B)
Ratio to

Wage Average
Intervat (A) / (5)

0.00 - 687.31 0.00 - 1.19

687.31 & over    1.19 & over

(c)    (O) (E) (F)
Percentage in Average Wage Average
Intervat of In lntervat Benefit in

Uorkers Wages (5)x(D)/(C) Intervat

~.0000 49.Z320 $z~42.52 $295.03 (a)

36.0000 50.7680 $811.24 SJ,58.23 (b)

Average geekty Benefit [(Sum (C) x (F)) / 100]: $353.78

Notes: (5) = 391.29 x 1.47015
(a) Equats (E) x (2) = average wage within intervat x nominat rate of compensation
(b) Haximumweekty compensation.



STATE Y LAU NENO

1) C|ass of Injury

2) NomirmL Rate of Compensation

3) HinimumgeekLy Compensation

4) HaximumWeekLy Compensation

5) Average geekty gage for Industrial Group ALL Other
for the 12months ending 12/31/88

CaLcuLation of Average geekty Benefit
Effective 7/01190

Industrial Group: Art Other

Temporary Totat
ALL Cases

0.6667

$0.00

$458.23

$346.32

EXHIBIT 23
SHEET 7

(A) (B) (C) (D) (E) (F)

Ratio to Percentage in Average gage Average

gage Average Interval of In Interval Benefit In

Interval (A) / (5) gorkers    gages (5)x(D)/(C)    Interval

0.00 - 087.31 0.00 - 1.98 95.1753 86.6500 $315.30     $210.21 (a)

087.31 & over ’ 1.98 & over 4.8247 13.3500 $958.27    $458.23 (b)

Average geekty Benefit [(Sum (C) x (F)) / 100]: $222.18

Notes: (5) = 391.29 x 0.88507
(a) EquaLs (E) x (2) = average uage uithin interval x noeina[ rate of compensation
(b) Haximum weekly coepensation.



EXHIBIT 23
SHEET 8

1) CLass of Injury

2) Nominal Rate of Compensation

3) Miniau~Weekty Coq~enaation

4) Maxim~aWeekty Coqxmsation

5) Average WeekLy gage for Industrial Group Manufacturing
for the 12 months ending 12/31/88

STATE Y LAW MENO

CaLcuLation of Average WeekLy B~f~fit
Effective 1101191

Industrial Group: Manufacturing

Temporary Total
At t Cases

0.6667

$0.00

$504.05

$374.99

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

gage Average Interval of In Interval Benefit In

Interval (A) / (5) Workers    Wages (5)x(D)/(C)    Interval

0.00 - 756.04 0.00 - 2.02 98.3019 95.3014 $363.54     $242.37 (a)

756.04 & over 2.02 & over 1.6981    4.6986 $I,037.61     $504.05 (b)

Average WeekLy Benefit [(Sum (C) x (F)) / 100]: $246.81

Notes: (5) = 391.29 x 0.95834
(a) EquaLs (E) x (2) = average wage within interval x nominal rate of compensation
(b) Maximum weekly compensation.



EXHIBIT 23
SHEET 9

STATE Y LAg MENO

1) Ctass of Injury

Catcutation of Average ~eek[y Benefit
Effective 7/01191

lndustriat Group: Contracting

Te~poraryTotat
Art Cases

2) Nominat Rate of Componsat|on

3) Ninimumgeekty Compensation

4) Naximumgeekty Compensation

5) Average geekty gage for the 12 months ending 12/31/88
For Industry Group

0.6667

$0.00

$50~.05

$575.25

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average gage Average

gage Average lntervat of In Intervat Benefit In
Intervat (A) / (5) gorkers    gages (5)x(O)/(C)    Intervat

0.00 - 756.04 0.00 - 1.31 T3.3644 60.9834 $~78.18    $318.80 (a)

756.0~ & over    1.31 & over 26.6356 39.0166 $8~2.65     $504.05 (b)

Average geekLy Benefit [(Sum (C) x (F)) / 1003 : $368.14

Notes: (5) = 391.29 x 1.47015
(a) Equats (E) x (2) = average wage within intervat x no~ina| rate of compensation
(b) Haximum~eekty compensation.



EXHIBIT 23
SHEET 10

1) crass of Injury

STATE Y LAi~ NENO

Catcutation of Average Weekty Benefit
Effect|ve 7101191

lndustriat Group: Art Other

2) Nominat Rate of Compensation

3) Niniaua Weekty Coapemation

4) NaximumWeekty Compensation

5) Average Weekty Wage for lndustriat Group Att Other
for the 12 months ending 12/31/8~

Temporary Totat
Art Cases

0.6667

$0.00

$504.05

$346.32

(A) (B) (C) (D) (E) (F)
Ratio to Percentage in Average Wage Average

Wage Average Intervat of in lntervat Benefit
Intervat (A) / (5) Workers    Wages (5)x(D)/(C)    lntervat

0.00 - 756.04 0.00 - 2.18 96.9752 90.3595 $322.69     $215.14 (a)

756.04 & over    2.18 & over    3.0248    9.6405 $I,103.78     $504.05 (b)

Average Weekty 8enefit [(Sum (C) x (F)) / 100]: $223.88

Notes: (5) = 391.29 x 0.88507
(a) Equats (E) x (2) = average wage within intervat x nocainat rate of compensation
(b) Maximum weekty compensation.



State Y

CLaim Co~ts and Average Uage For State Y By Accident Year

Accident CLaim Average
Year Counts Wage

1985 1,403 342.155

1986 1,555 363.458

1987 1,588 370.028

1988 1,796 383.144

1989 1,982 383.307

Total 8,324

CLaim Counts and Wage ReLativities For State Y By Industry Group

Industry CLaim     Wage
Group Counts ReLativity

Hanufacturing 2,756 0.95834

Contracting 1,290 1.47015

Art Other 4,278 0.88507

Total 8,324

Data is from NCCI.

EXHIBIT 24
SHEET 1



EXHIBIT 24
SHEET 2

Industr|at Gro~: Nanufactur|n9

Wage D|str|but|on Table

R = Rat|o to Average Wage
A = Percentage of workers receiving not more than the percentage of

the average wage indicated by colum R.
B = Percentage of wages received by the ~ of workers in cotum A.

R A B R A 8

0.05 0.1089 0.0003 1.55 90.856.3 82.4378
0.10 0.1451 0.0025 1.60 95.5617 85.1264
0.20 0.1814 0.0097 1.65 93.5414 86.7150
0.25 0.2540 0.0248 1.70 94.4122 88.1743
0.30 0.5806 0.1137 1.75 95.3919 89.8641
0.35 0.8345 0.1964 1.80 95.9724 90.8950
0.40 1.9956 0.6393 1.85 96.7707 92.3550
0.45 4.6444 1.7660 1.90 97.4964 93.7192
0.50 7.692.3 3.2198 1.95 97.78~6 94.2778
0.55 12.0464 5.5250 2.00 98.1858 95.0658
0.60 16.1829 7.9183 2.05 98.4761 95.6547
0.65 20.9361 10.8862 2.10 98.6938 96.1045
0.70 26.1248 14.3720 2.15 99.0203 96.8004
0.75 30.5878 17.6038 2.20 99.2017 97.1931
0.80 35.1959 21.1725 2.25 99.2743 97.3549

0.85 40.5298 25.5763 2.30 99.3832 97.6030

0.90 46.4078 30.7184 2.35 99.5283 97.9398

0.95 51.0885 35.0333 2.40 99.5646 98.0269

1.00 55.5878 39.4207 2.45 99.6009 98.1157

1.05 60.0145 43.9633 2.55 99.6372 98.2006

1.10 65.5660 49.9293 2.65 99.6734 98.3015

1.15 69.9927 54.9162 2.70 99.7460 98.4950

1.20 73.4761 59.0070 2.75 99.8186 98.6930

1.25 76.1974 62.3346 2.85 99.8549 98.7960

1.30 80.0435 67.2301 2.90 99.8911 98.9005

1.35 82.9463 71.0747 3.05 99.9274 99.0104

1.40 85.5588 74.6644 3.70 99.9637 99.1437

1.45 87.4456 77.3483 23.60 100.0000 100.0000

1.50 89.6952 80.6668

Tabte was produced by NCCI.



EXHIBIT 24
SHEET 3

State

lndustriat Group: Contracting

Wage Distribution Tab[e

R = Ratfo to Average Wage
A = Percentage of uorkers rece|v|ng not more then the percentage of

the average wage |nd|cated by cotum R.
B = Percentage of wages received by the ~ of ~orkers in cott~nA.

R A g R A B

0.05 0.1550 0.0003
0.20 0.5426 0.0679
0.25 0.8527 0.13~0
0.30 1.3953 0.2856
0.35 2.5581 0.6667
0.40 4.8062 1.5193
0.45 8.2171 2.9799
0.50 11.9380 4.7591
0.55 15.8915 6.8417
0.60 19.9225 9.1572
0.65 23.7209 11.5336
0.70 27.5969 14.1558
0.75 32.3256 17.5618
0.80 35.19~ 19.8067

0.85 37.5194 21.7233

0.90 41.3178 25.0396

0.95 43.~84 27.3358

1.00 47.4419 30.8920

1.05 50.2326 33.7554

1.10 54.3411 38.16~

1.15 60.4651 45.0~I

1.20 64.8837 50.2~5

1.25 68.1395 54.2~I

1.30 72.3256 59.6076

1.35 ~.5194 ~.4866

1.40 82.1705 72.8909
1.45 88.4496 81.8090
1.50 93.2558 88.9093

¯ 1.55 96.6667 94.1128
1.60 98.2171 96.5567
1.65 98.6047 97.1867
1.70 98.9922 97.8336
1.75 99.2248 98.23~
1.80 99.5~49 98.7855
1.90 99.6124 98.9305
2.10 99.7674 99.2526
2.25 99.8450 99.4233
2.70 99.9225 99.6297
4.80 100.0000 100.0000

Table was produced by NCCI.



State Y

l~striaL Gr~: ALL Other

Wage Distr|bution TabLe

R = Ratio to Average Wage

A - Percentage of ~orker$ receiv~ not more than the percentage of

the average wage indicated ~ co|um R.

B - Percentage of wag. rze~ved ~ the X of ~rker$ in co[~ A.

R A B R A B

0.05 0.1870 0.0015 2.05 96.0496 88.4107
0.10 0.3974 0.0168 2.10 96.5171 89.3785

0.15 0.~ 0.0687 2.15 96.8209 90.0242

0.20 1.8700 0.2578 2.20 97.0781 90.5830
0.25 3.6699 0.6676 2.25 97.2651 90.9983
0.30 5.7504 1.2409 2.30 97.4521 91.4235

0.35 7.9243 1.9474 2.35 97.7326 92.0744
0.40 11.1501 3.1657 2.40 98.0598 92.8494
0.45 15.3343 4.9533 2.45 98.2001 93.1894
0.50 20.0327 7.1863 2.50 98.4572 93.8276
0.55 24.5208 9.5370 2.55 98.5741 94.1237

0.60 29.1959 12.2425 2.60 98.6676 94.3643
0.65 33.7307 15.08~0 2.65 98.8780 94.9182
0.70 37.7747 17.8106 2.70 98.9/,.81 95.1047
0.75 42.1692 20.9961 2.80 98.9715 95.1699

0.80 46.0496 24.0029 2.85 99.0416 95.3681

0.85 48.9715 26.4135 2.90 99.08~ 95.5026

0.90 52.3843 29.4016 2.95 99.2987 96.1217

0.95 55.9140 32.6740 3.10 99.3689 96.3359

1.00 58.6022 35.3005 3.15 99.4624 96.6289

1.05 61.6410 38.4109 3.25 99.4857 96.7047

1.10 64.6096 41.5994 3.30 99.5325 96.8585

1.15 67.1108 44.4091 3.35 99.6026 97.0905

1.20 69.7522 47.5112 3.45 99.6260 97.1701

1.25 71.9729 50.2373 3.55 99.6494 97.2528

1.30 73.7494 52.5030 3.60 99.6727 97.3361

1.35 75.7831 55.1974 3.70 99.6961 97.4222

1.40 77.9336 58.1614 3.80 99.7195 97.5110

1.45 79.5933 60.5253 4.00 99.7662 97.6968

1.50 81.6036 63.4905 4.60 99.7896 97.8039
1.55 83.7307 66.7367 5.80 99.8130 97.9385
1.60 85.6475 69.7585 6.25 99.8364 98.0838
1.65 86.9331 71.8498 6.45 99.8597 98.2336
1.70 88.8266 75.0186 6.50 99.8831 98.3851
1.75 89.7148 76.5492 7.65 99.9299 98.7415

1.80 91.3511 79.4536 8.55 99.9532 98.9414

1.85 92.4264 81.4194 19.75 99.9766 99.4026

1.90 93.8523 84.0915 25.60 100.0000 100.0000

1.95 94.8808 86.0696

2.00 95.3717 87.0370    Table was produced by NCCI.

EXHIBIT 24
SHEET 4
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CRITICAL VALUES

This Appendix will address some issues related to the concept of "critical values".
Critical values are claim size amounts that NCCI uses to distinguish major permanent
partial claims from minor permanent partial claims.

Until the late 1960’s, major and minor permanent partial injuries were distinguished
based on the reporting insurance company’s qualitative evaluation of the injury.
Cases with 25% or less impairment were to be categorized as minor and cases with
greater than 25% impairment were to be categorized as major.

Commencing January 1, 1967, a quantitative value for each state was established (the
critical value). The critical value was selected by state in order to keep the proportion
of major and minor claims similar to the proportions that existed under the qualitative
categorization. The advantage of the critical value system was that companies no
longer had to categorize claims into major and minor, based on what many insurers
felt was subjective criteria. Instead, the categorization could be handled "objectively"
by the computer systems at NCCI.

For the next two decades, critical values were adjusted based solely on changes in
benefit level pricing. Wage and other inflation measures were not used to adjust the
critical values. Thus, over the course of time, claims that were once minor (since they
were below the critical value) became major as inflation pushed them past an
unescalated critical value.

Exhibit A3 shows the effect in a sample state of the drift in critical values. At time
zero, the average permanent partial claim size is $20,000 (major and minor
combined) and the critical value is also $20,000. 23% of the total permanent partial
claims are major while 72% of total permanent partial dollar are from major.

After 10 years of inflation, at 5% per year, if the critical value is unescalated then
35.1% of total permanent partial claims are major and 82.4% of total permanent
partial dollars are major.

The exhibit also shows results after 20 years of inflation.
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If the critical values were escalated, then the relative proportions of claims and dollars
in the major category would remain constant.

Currently, NCCl is attempting to adjust the critical values in all states to realign them
to their original purpose. Since the indicated shift in critical value generally exceeds
50% (ranging from -2% in Oregon to +381% in Washington DC, as displayed in
Exhibit A1), the change is being implemented with a transition program. During that
transition time, care must be taken in interpreting any data based on splitting
permanent partial claims into major and minor categories. NCCl memos describing
the critical value issue and their proposed solution are attached as Exhibit A2.

For most practical purposes, the transition will create no difficulties. There would be
a significant impact only if the pricing produced substantially different effects for major
and minor permanent partial claims. Based on benefit changes in all states from
1985-1989, we only observed 4 cases out of 288 benefit changes where the
difference between the benefit change for permanent partial major differed from the
change for permanent partial minor by more than 4.6%. These are displayed below:

Change for Change for
State Year ~ Minor Difference

Maine 1987 -57.4 -18.1 39.3
Montana 1987 -28.0 -53.2 25.2
Maryland 1988 +0.5 -23.8 24.3
Mass. 1986 -18.7 - 2.0 16.7

Future law changes aimed at cost containment may have different impacts on
seriously injured workers as compared to less seriously injured workers. In that case,
accurate distinctions between permanent partial major and permanent partial minor
claims would be useful, and caution is required in using the separate major
permanent partial and minor permanent partial distributions during the transition.
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INDICATED SHIFT IN CRITICAL VALUES

(I) (2) (3) (4)

CRITICAL VALUES INDICATED PERCENT
SELECTED CRITICAL CHANGE

STATE 198~ VALUES [(3)/(2) - 1.0]

AL 22,000 33,000 50%
AK 31,500 6~,000 116~
AR 17,500 22,500 29"4
AZ 10,000 12,000 20%
CO 25,000 69,500
CT 22,000 40,500 84%
OC 15,500 74,500 381%
FL 20,000 39,000 95%
GA 16,000 25,500 59~
HI 20,000 30,000 50%
ID 42,500 60,500 42~
IL 23,500 44,000 87~
IN 15,500 25,000 61~
%A 22,500 47,000 109"4
KS 17,000 30,000 76%
KY 14,000 26,000 86%

LA 14,000 32,000 129"4
ME 29,000 64,500 122~
MO 31,000 35,000 13%
M! 22,500 39,000 73%
MS 16,000 24,500 53%
MO 21,500 25,000 16~
MT 21,500 56,000 160~
NE 20,500 29,500 44~
NH 14,000 31,500 125%
NM 26,000 38,500 48%
NC 18,500 30,500 65%
OK 20,500 20,500 O~
OR 24,000 23,500 -2%
RI 11,000 33,500 205%
SC 16,000 29,000 81%
SD 25,000 36,000 44%
TN 19,500 30,000 54%
UT 12,000 15,500 29%
VT 22,500 32,500 44%
VA 17,0~0 44,500 162%
WI 22,500 34,000 51%

NOTES:

I. Data is basecl on NCC! memo datecl Jan. 31, 1989 regarding ,’Updated Critical Value ProceOures".
2. Column (2) is the selected critical value for 1988o
3. Column (3) is the Indicated Critical Value based on the 1966 major/minor split for

benefit changes and cost changes.
4. Colun~ (4) is column (3) divide~ by column (2) minus 1.0. Required change in critical value.
5. NCC! memos on Critical Values are included in Exhibit 2.
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National Inter-Office
Council on CorresoonclenceComloensat=on
Insurance

To:    Pure Premiums

From: Lynne Woody

Date: January 31, 1989

Re:    Updated Critical Value Procedure~

The current procedure for updating the critical value for a state
is to increase the current value by 10% and round to the nearest
$500. As a result of an investigation by Eric Chen and Gi-na
Paglialonga, our critical value update procedure has been
revised. The new calculation is briefly described below. Refer
to the attached Critical Value Report for greater detail.

Prior to !966, losses were reported by specific type of injury
and a major/minor split was based on the type of injury. In
1966, the procedure was changed to base the major/minor split on
the indemnity amount of each claim as opposed to the type of
injury. The change in procedure was intended to have no effect.
Over time, however, the critical value did not keep up with
inflation. In the procedure being implemented, the 1966 split is
updated for major and minor permanent partial benefit changes
occurring since then. Using the Payroll and Loss Detail file, an
indemnity amount (the critical value) corresponding to the
percentage split is derived.

Implementation of this procedure is as follows. The critical
value will continue to be increased by 10% until it reaches the
9ritical value calculated using the updated 1966 distribution.
If the current critical value exceeds the critical value using
the adjusted 1966 distribution, the critical value will not be
changed. An example of the implementation is shown.

Current

Updated New
bv Using Adj. Critical
i0___~% 1966 Distr. Value

17,000 18,500 15,000 17,000
17,000 18,500 17,500 17,500
17,000 18,500 29,000 18,500

The critical values based on the adjusted 1966 distribution were
calculated in October 1987 by Eric Chen and Gina Paglialonga.
The critical values are attached. This page wil! be recalculated
in August 1989, and annually in August thereafter.    Unti!
updated, we will use the values to determine the appropriate
critical value.



National
Councd
on Coml~ensation
Insurance

To:    Pure Premiums

From: Bonnie Maxie
i

Re:    Critical Value Update

Inter-Office
Corresponaence

APPENDIX A
EXHIBIT A2
SHEET 2

Date: Nove~er 15, 1989

The 1989 update of the critical value table uslngr_~e au~usted 1966
distribution_~as been.._cgmple~@~_~__._--T~e table is updated b~
calculating the 1966 percentage split of major and minor permanent
partial losses. The split is then adjusted for benefit changes
occurring since 1966. The payroll and loss detail file is used to

:derive an indemnity amount corresponding to the major percentage.
This indemnity amount is the new critical value.

The results of the 1989 update are as follows: In 35 of 37 states,
the critical value using the 1966 distribution is significantly
higher than the current critical value, therefore the increase of
the current critical value is limited to 10%. In the remaining 2
states, the critical value using the 1966 distribution is lower
than the current critical value. Steps to update these values are
outlined below.

Updates of the current critical values will follow the current
procedure. The critical value will be increased by 10% and rounded
to the nearest $500 until it reaches the critical value using the
1966 distribution.    If the current critical value exceeds the
critical value using the adjusted 1966 distribution by more than
20%, the critical value will be decreased by 10% and rounded to the
nearest $500. If the current critical value exceeds the critical
value using the adjusted 1966 distribution by less than 20%, and
there is a significant benefit decrease at the time, the current
critical value may decrease. An example of this procedure is
shown.

Current

Updated New
by Usinq Adj. Critical
10% 1966 Distr. Value

$22,000 $24,000 $16,000 $20,000
22,000 24,000 20,000 22,000
22,000 24,000 23,000 23,000
22,000 24,000 26,000 24,000

A table of the critical valuescalculated for each state using the
1966 adjusted distribution is attached.

cc: R. Blanco
S. Fandrey
B. Llewellyn
J. Mallon
J. Mayotte

M. Dolan
B. Spidell
J. Thorne
L. Woody
B. Yenke
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Insurance

To:     Pure Premiums

From: Bonnie Maxie

Re:     Cri=ical Value Upda=e

APPENDIX A
EXHIBIT A2
SHEET 3

Interoffice Corres~onaence

Dace: December 6, 1990

The 1990 update of =he cri=ical value limi=s has been completed.
Since many s=a=es are s=ill very far from the limi=s, only =he
following scares were upda=ed: Arizona, Arkansas, Indiana, Maine,
Maryland, Missouri, Oklahoma, Oregon, 5ouch Dakota, Tennessee and
U=ah.

Calculation of =he selected critical valued for 1988 and 1989 will
follow the current procedure. The criuical value will be increased
by i0% and rounded =o the nearest $500 until i= reaches =he cri:ical
value limit using =he 1966 adjusted distribuuion. If ~he selected
cri=ical value exceeds the critical value limi= by more than 20%, the
selected critical value is decreased by 10%. No states fell into
this ca=egory. If the selected critical value exceeds =he critical
value limit by less =ban 20%, =he selected cri=ical value will not
be changed. Only Oregon fell into this category. An example is
shown.

Updated New
by Using Adj. Crirdcai

Current 10% %966 Dist. Value

$22,000 $24.000 $16,000 $20.000
22,000 24,000 20.000 22,000
22.000 2~.000 23,000 23,000
22.000 24.000 26.000 24.000

A cable of the selected 1988 and 1989 criuical values and =he
critical value limits is atgached.
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APPENDIX A
EXHIBIT A2
SHEET 6

CRITICAL VALUE AND MAJOR LOSS PERCENTAGE

STATE

AL
AK
AR
AZ
CO
CT
DC
FL
GA
HI
ID
IL
IN
IA
KS
KY

MO

OK
OR
RT

SD

VA

SELECTED
1988

22,000
31,500
17,500
I0,000.
25,000
22,000
15,500
20,000
16,000
20,000
42,500
23,500
15,500
22,500
17,000
14,000
14,000
29,000
31,000
22,500
16,000
21,500
21,500
20,500
14,000
26,000
18,500
20,500
24,000
ii,000
16,000
25,000
19,500
12,000
22,500
17,000
22,500

CRITICAL VALUE
1989

24,000
34,500
19,500
ii,000
27,500

N/A
17,000

N/A
N/A

22,000
47,000
26,000

N/A
25,000

N/A
N/A

15,500
32,000
34,000
25,000

N/A
N/A
N/A

22,500
15,500

N/A
N/A

20,500
N/A
N/A
N/A
N/A
N/A

13,000
25,000
18,500

N/A

CRIT. VAL. W/
1966 ADJ. DIST.

33,000
68,000
22,500
12,000
69,500
40,500
74,500
39,000
25,500
30,000
60,500
44,000
25,000
47,000
30,000
26,000
32,000
64,500
35,000
39,000
24,500
25,000
56,000
29,500
31,500
38,500
30,500
20,500
23,500
33,500
29,000
36,000
30,000
15,500
32,500
44,500
34,000

(38.29)
(44.52)
(42.63)
(80.26)
(17.52)
(36.80)
(38.72)
(49.30)
(41.41)
(45.49)
(23.08)
(35.70)
(30.57)
(36.81)
(41.72)
(54.22)
(59.02)
(40.25)
(40.44)
(63.01)
(39.48)
(28.60)
(25.94)
(38.62)
(46.63)
(46.78)
(27.58)
(44.25)
(37.23)
(55.46)
(33.89)
(37.36)
(41.04)
(64.88)
(46.44)
(34.77)
(33.72)

LEVEL TO WHICH
1966 DIST.    IS ADJ.

07/01/86
Ol/Ol/86
o7/ol/87
Ol/Ol/88
07/01/86
1O/Ol/86
Ol/Ol/86
07/01/86
07/01/86
Ol/Ol/86
01/01/86
07/15/86
07/01/86
07/01/86
07/01/86
Ol/Ol/86
09/01/86
11/20/87
Ol/Ol/88
01/01/86
07/01/86
07/01/87
07/01/86
09/06/85
07/01/86
07/01/86
07/01/86
i]./Ol/87
01/01/88
o9/ol/86
Ol/Ol/86
07/01/87
07/01/87
07/01/87
07/01/86
07/01/86

¯ Ol/Ol/86
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EFFECT OF UNESCALATED CRITICAL VALUES ON PERMANENT PARTIAL CLAIMS

APPENDIX A
EXHIBIT A.3
SHEET 1

ASSUMPTIONS AT TIME O:

OVERALL AVERAGE PERMANENT PARTIAL SIZE

CRITICAL VALUE

CALCULATIONS BASED ON NCCI EXHIBIT V-C (3)

20,000

20,000

AVERAGE MINOR PERMANENT PARTIAL 7,301 A = 76.7%

AVERAGE MAJOR PERMANENT PARTIAL 61,803 B = 28.0%

% OF PERMANENT PARTIAL CLAIMS THAT ARE MAJOR 23.3% R = 1.00

% OF PERMANENT PARTIAL DOLLARS THAT ARE MAJOR 72.0%

ASSUMPTIONS AT TIME 10:

OVERALL AVERAGE PERMANENT PARTIAL SIZE

CRITICAL VALUE

CALCULATIONS BASED ON NCCI EXHIBIT V-C (3)

32,578

20,000
ASSUMES AN ANNUAL INFLATION RATE OF 5.0%.

AVERAGE MINOR PERMANENT PARTIAL 8,835 A = 64.9%

AVERAGE MAJOR PERMANENT PARTIAL 76,479 B = 17.6%

% OF PERMANENT PARTIAL CLAIMS THAT ARE MAJOR 35.1% R = 0.61

% OF PERMANENT PARTIAL DOllARS THAT ARE MAJOR 82.4%

ASSUMPTIONS AT TIME 20:

OVERALL AVERAGE PERMANENT PARTIAL SIZE

CRITICAL VALUE

CALCULATIONS BASED ON NCCI EXHIBIT V-C (3)

53,066

20,000

ASSUMES AN ANNUAL INFLATION RATE OF 5.0%.

AVERAGE MINOR PERMANENT PARTIAL I0,734 A = 52.9%

AVERAGE MAJOR PERMANENT PARTIAL 100,611 S = 10.~

% OF PERMANENT PARTIAL CLAIMS THAT ARE MAJOR 47.1% R = 0.38

% OF PERMANENT PARTIAL DOLLARS THAT ARE MAJOR 89.3%

NOTES:

R IS RATIO Of CRITICAL VALUE TO OVERALL AVERAGE SIZE.

A & B BASED ON EXHIBIT A3, SHEET 2 (NCCI EXHIBIT V-C (3)). A IS PERCENTAGE

Of CLAIMS LESS THAN 2. B IS PERCENIAGE OF TOTAL DOLLARS FROM THOSE CLAIMS.

FORMULA FOR AVERAGE MINOR IS OVERALL AVERAGE SIZE TIMES B DIVIDED BY A.

FORMULA FOR AVERAGE MAJOR IS OVERALL AVERAGE SIZE TIMES 1.0 LESS B

DIVIDED BY 1.0 LESS A.

OVERALL AVERAGE SIZE AND CRITICAL VALUE AT TIME 0 SELECTED BY JUDGEMENT.



WORKERS COMPENSATION CLAIM CHARACTERISTICS~ National
Courted
on Compensation

 HIBIT V-C (3)

APPENDIX A
EXHIBIT A3
SHEET 2

Distribution of Incurred Losses by Size of Loss
Permanent and Temporary Partial Claims Only

INDEMNITY TOTAL

"R" "A" "B"

0.125
0.25
0.50
0.75
1.00
1.25
1.50
1.75
2.00

2.50
3.00
3.50
4.00
4.50
5.00

6.00
7.00
8.00
9.00
10.00
11.00
12.00
13.00
14.00
15.00
16.00
17.00
18.00
19.OO

All Claims

MEDICAL

"A" "B"

36.0% 2.4%
47.7O/o 5.6o/0
59.5% 11.5%
68.3O/o 18.0o/0
74.7o/0 24.4o/0
79.4% 30.2%
83.3o/0 36.0O/o
85.9°/0 40,7%
89.1% 47.1%

91.8O/o 54.0%
93.9% 60.0%
95.1% 64.5%
96.1o/0 68.4O/o
96.8°/0 71.6%
97.6% 75.6%

98.4% 80.1%
98.8% 83.2%
99.0% 85.0O/o
99.3% 87.0%
99.4% 88.4%
99,5% 89.4%
99.6% 90.6%
99.7% 91.3%
99.7% 91.9%
99.7% 92.4%
99.8% 92.9%
99.8% 93.4%
99.8°/0 93.7%
99.8O/o 94.2O/o

100.0% 100.0%

28.3% 2.2o/0
45.2% 6.9%
60.4% 14.3%
70.2o/0 21.5%
76.7o/0 28.0O/o
81.0% 33.4%
84.2% 38.1%
86.8o/0 42.7%
89.5% 48.2%

92.1% 54.8%
93.9o/o 60.2%
95.2O/o 64.5%
96.2% 68.4%
96.8% 71.3o/0
97.6o/o 75.3%

98.3O/o 79.6%
98.8% 83.0O/o
99.1% 85.1O/o
99.3% 86.9°/o
99.4% 88.2%
99.5% 89.3%
99.6% 90.0%
99.6°/o 91.1%
99.7% 92.0%
99.7% 92.5%
99.8°/o 93.2%
99.8O/o 93.7%
99.8% 93.9%
99.9% 94.5%

100.0% 100.0%

27.0%
43.5%
58.8%
68.9%
75.5%
80.3%
83.7%
86.4%
89.3o/0

92.0%
93.9o/0
95.2%
96.3o/0
97.0%
97.8%

98.5%
¯ 98.9%
99.2%
99.4%
99.5%
99.6%
99.6%
99.7%
¯ 99.8%
99.8%
99.8O/o
99.9%
99.9%
99.9O/o

100.0%

2.2%
6.7%

14.2%
21.7%
28.2%
34.1%
39.4%
44.0%
49.9%

56.7%
62.4%
67.0%

¯ 71.2%
74.4%
78.5%

82.8%
85.6%
87.7%
89.1%
90.5%
91.7%
92.3%
93.0%
93.7%
94.4%
94.8%
95.5%
95.7%
96.0O/o

100.0%

"R" is the ratio to the average incurred size of loss.
"A" is the percentage of claims not in excess of "R" times the average incurred size

of loss.
"B" is the percentage of incurred losses attributed to those claims not in excess of

"R" times the average incurred size of Icss.

© 1987 National Council On Compensation Insurance
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FATAL INJURIES

The purpose of this Appendix is to describe the details of the methodology employed
by NCCI in pricing total fatal disability benefits.

Exhibit B1, Sheets 1-2 display NCCI’s summary of the benefits provisions and the law
amendment change including a summary of social security offset provisions for fatal
disability cases. For this revision, the only change is an increase in the maximum
weekly benefit from $354.69 to $371.21.

For purposes of this Appendix we will assume that the calculation of the average
weekly workers compensation benefits have been computed elsewhere in accordance
with the statutory provisions and NCCI’s estimate of the state average weekly wage
(SAWW). Sample calculations of average weekly benefits using NCCI’s formulas
appear in Appendix E.

Exhibit B2 is NCCI’s exhibit summarizing the calculation of the effect of the law
amendment change on fatal disability benefits. Line I covers the cost of fatal benefits
for the period when the dependents are not eligible for social security benefits and
therefore the full workers compensation fatal benefits are received. The NCCI
calculation of the old law value is shown in Exhibit B3. The new law calculation is
analogous and is not shown in this Appendix.

Line 2 covers the cost of fatal benefits when the dependents receive social security
benefits and therefore the workers compensation fatal benefits are reduced. The
NCCI calculation of the old law value is shown in Exhibit B4. The new law
calculation is analogous and is not shown in this Appendix.

Line 3 is the cost of burial, that is the product of the number of fatal cases (in the
sample distribution) and the burial allowance under the statutory provisions, both
pre and post-law change.

Line 4 is the cost of special funds. For this state, this is the number of non-
dependency fatal cases times the subsequent injury fund assessment dictated by
statute.
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Line 5 is the cost of remarriage benefits. Out of the sample of 1,000 fatal cases, 356
involve a widow alone (i.e., no children) and 427 involve a widow with one or more
children.

The present values of benefits payable to widows in each category is multiplied by the
average number in each group. This sum is then multiplied by the two year lump sum
award (104 weeks) at the appropriate benefit level ($236.07 under the old law and
$238.55 under the new law). This calculation is displayed in the footnotes.

Line 6 is the total cost of fatal benefits, that is the sum of lines 1-5. Line 7 is the
overall effect of the law change, that is, the total cost in dollars based on the new law
divided by the total cost in dollars based on the old law.

Exhibit B3 is an example of the NCCI calculation of fatal disability benefits for
dependents not receiving social security benefits. This exhibit is used to calculate the
values shown in Line I of Exhibit B2. In this exhibit, the cost of fatal benefits is
computed over the period of time when the dependents are not eligible for social
security benefits. (Note that the cost of fatal benefits for these dependents over the
period of time when they receive social security benefits and, thus, reduced workers
compensation fatal benefits is included as Exhibit B4.)

Column (1) is the average number of cases out of every 1,000 cases corresponding to
the dependency status in column (2). The distribution is based on the Injury Table.

Column (2) consists of the distinct dependency subgroups which are eligible for fatal
disability benefits.

Column (3) contains the average number of dependents associated with column (2).

Column (4) is the average age of dependents for each subgroup. (Based on the
Workmen’s Compensation Injury Table.)

Column (5) contains the type of annuity describing the benefit. The annuity symbol
expresses the period of time over which the benefits are applicable. The average age
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of the widow is 51 (and the average age of the deceased spouse is age 54).
Consequently, they receive the full workers compensation benefit, provided they do
not remarry, over the next 9 years. This is reflected in the use of 9 year term life
annuity for a person aged 51.

Column (6) contains the present value of an annuity of one dollar per week based on
a 3.5% interest rate and the United States, 1979-81 Life Table for Females. Note that
the interest rate and mortality table are not displayed in a typical filing.

Column (7) is the average weekly workers compensation fatal benefits for each
subgroup based on the pre-law change average weekly wage and the minimum and
maximum benefit provisions. The calculation of these values is shown in Exhibit B5.

Column (8) is the total fatal benefit cost in dollars associated with each annuity period
computed by multiplying columns (I), (6) and (7).

Exhibit B4 is an example of the NCCI calculation of fatal disability benefits for
dependents receiving social security benefits. In this exhibit, the cost of fatal benefits
is computed over the period of time when the dependents receive social security
benefits and, thus, reduced workers compensation fatal benefits. Column (I) through
column (6) have the same definition as the columns in Exhibit B3.

Column (7) is the reduced statutory workers compensation benefit calculated in
Exhibit BS, and is based on the size of the workers compensation benefit and the
social security benefit. In many cases, the reduced statutory workers compensation
benefit is zero, since the social security benefit is greater than the workers
compensation benefit. The calculation of these values is shown in Exhibit B4.

Column (8) has the same definition as column (8) in Exhibit B3.

Note that the combined benefits for a specific subgroup in Exhibits B3 and B4 is the
total benefit for that subgroup. For example, the total fatal benefits for a widow alone
consist of the full workers compensation fatal benefit for a 9 year term life annuity
(Exhibit B3) and a reduced fatal benefit for a 9 year deferred life annuity (Exhibit B4).
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Exhibit B5 is an example of the NCCI calculation of the reduced workers
compensation average weekly benefit for dependents receiving social security benefits
as specified in Exhibit B1, Sheet 2 and shown in Exhibit B4. Column (A) is the
dependency status. Column (B) contains the primary social security benefit based on
NCCI’s interpretation of the social security structure. Column (C) represents the initial
social security benefit. This is computed as column (B) times the applicable percent
from Exhibit B1, Sheet 2 and assumes an annual 5% increase in social security
benefits. Column (D) is the previously calculated workers compensation fatal benefit.
Column (E) is the reduced workers compensation benefit. The appropriate reduction
is based on Exhibit B1, Sheet 1.

Exhibit B6 is an example of the NCCI calculation of the present value of the widows’
remarriage benefit. Widows who remarry are eligible for a 2 year lump sum benefit.
The present values are computed only for widows alone or widows with no
dependent children eligible for the fatal benefits (i.e., over 18 or 19 if a student)
provided they do not remarry. The percent of widows who remarry and are eligible
for the 2 year lump is the present value for the appropriate column divided by the
number of widows sampled. Note that the fractions .0964 and .0733 are carried to
Exhibit B2 to estimate the cost of remarriage.

Exhibit B7 displays annuity tables used by NCCI. Separate tables are included for
Total Population, Female Population, and Remarriage Annuities. These tables are not
included in a typical NCCI filing.

The calculation of the remaining subgroups and the pre-law and post-law benefits
invoke the same methodology as described above. Therefore, we have not included
these as exhibits.

Page 74 December 6, 1991 NCCI Examination - Volume VII - Section liB - Part 5

MILLIMAN & ROBERTSON, INC.



C~moensat=on
Insurance

COLORADO LAW M~MO

EXHIBIT

APPENDIX B
EXHIBIT B1
SHEET 1

Fatal

Summary of Principal Benefit Changes Due to
Maximum Weekly Benefit Change, Effective

7-1-88

the Annual
7-1-89

7-1-89

% Rate of Compensation
Min./Max. Weekly Benefit
Duration: Widow,

Child(ran)

O~hers
Burial Allowance
Subsequent Injury Fund

(ncn-dependmn=y cases)
Remar.--. iage Award

(if no dep. chil~mn)
Social Security. Benefit Offset

Total Disability

$88.67"/$354.69+
66 ~/3t
$92. S0,/$371.21+
Life or RemazTiaqe
To age 18, or 21
if a student
Life
$2,000

$15,000

~%ro year lumg. sum
W.C. Benefit reduced
by 100% Initial S.S.
Benefit

% Rate of Compensation

~ /Max. Weekly Benefit
%ion

Social Security Benefit Offset

Waiting Period/Retroactive
after, days

Minimum Payable (in dep. cases)

Permanent Partial Disability

$354.69+
66 2/3%
$371.21+ ¯
Period of disability
W.C. Benefit reduced
by 50% Initial S.S.
Benefit

3/14
6 years of W.C.
Benefits

Weekly Benefit:

Healing Period
Duration:

Schedule
Non-Schedule

Schedule
Non-Schedule

Maximum Amount Payable:
Schedule
Non-Schedule

Minimum Payable

Fixed at $150.00
Fixed at $120.00
Same as Temp. Total
As per Schedule
Life Expectancy x %
Disability

$150.00 x Schedule
$37,560
Amount determined
due
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EXHIBIT IX-C

Summary of Social Security Benefits
for Fatal and Permanent Total Disability Cases

APPENDIX B
EXHIBIT B1
SHEET 2

FATAL

~ependency

idow Alone
idow Alone
idow Alone
idow and

rphans

ne Parent
°so Parents

Children

(2) (3) (4)
Fraction of

Payee Primary Payable*     Conditions of Payment

widow 100%
Widow 82.9
Widow 71.5.
Widow 75

Each Child 75

Each Child 75

Parent 82.5
Parents 150

Age 65
Age 62
Age 60
While caring for
child under age 18
Until age 18, or
19 if a student
Until age 18, or
19 if a student
Age 62
Age 62

. PERMANENT TOTAL DISABILITY +

0rker Alone

~r~er and Wife

~rker, Wife and
Children

~rker and Children

Worker I00

Worker i00

Wife 50
Wife 37.5

Worker I00

Wife 50

Each Child 50

Worker i00

Each Child 50

After a five month
waiting period**
After a five month
waiting period**
Age 65
Age 62

After a five month
waiting period**
While caring for
child, under 18
19 if a student
Until age 18, or
19 if a studen~
After a five month
waiting period**
Until age 18, or
19 if a student

All aggregate benefits are limited to the family maximum benefit.
The five month waiting period also applies to memDers of the worker’s
family.
At age 65 the disability benefit becomes a retirement benefit.
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COLORADO LAW MEMO

EXHIBIT !II

Calculation of the Effect of the Annual Maximum Weekly
Benefit Change on Fatal Benefits Costs, Effective 7-I-89

APPENDIX B
EXHIBIT B2

7-1-88 7-1-89

£. CosK of Dependency - Dependents Not
Receiving Survivorship Benefits
(Exhibit III-A,C)

2. Cost of Dependency - Dependents Receiving
Su~vivorship Benefits (Exhibit III-B,D)

3. Cost of Burial ($2,000 x 1,000 cases)

4. Cost of Subsequent Injury Fund
(147 cases x $15,000)

5. Cost of Remarriage

i. 
otal cost (1)+(2)+(3)+(4)+(5)

ffect

73,041,370

10,860,275

2,000,000

2,205,000

1,610,994 *

89,717,639

73,808,696

11,333,799

2,000,000

2,205,000

l, 627,918 **

90,975,413

1.014

((0.0964+ X 356)+(0.0733+ X 427)) x 104 weeks x $236.07 (Exh. VII-A)
((0.0964+ x 356)+(0.0733+ x 427)) x 104 weeks x $238.55 (Exh. VIII-A)
Exhibit III-G.
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EXHIBIT III-A

ValuaUion of Fatal Benefits for Dependents Not Receiving
Social Security Survivorsbip Benefits, Effective 7-1-88

APPENDIX B
EXHIBIT 83

NO.
of

Cases

(2)     (3)    (4) (5) (6) (7)
Person No. of Avg. Average

Receiving Depen- Age Annuity Annuity Weekly
Comp.    dents Arith. Symbol Value Ben. ++

(8)
To’t:a].

Cost
(1) x(6)x(7)

147

356

I36

129

82

42

22

16

13

17

1

None None

Widow
Alone

Widow 1
with
child 1

Widow 1
with
children 2

Widow 1
with
Children 3

Widow 1
with
Children 4

Widow 1
with
Children 5

Widow
with
children

1

Parent 1

Parents     2

Brother o 1
Sister

Other I*
Dependen=s

* Average.
-+ Exhibit VII-A.

XX ~ ~ XXX

51 ~’51:9.0000/ 384.56 236.07

36 8/a’36: 16. 0000/

36 8/a’36: 16.0000/

36 8/a’ 36: 16. 0000/

36 8/~’36:16.0000/

36 8/~" 36 : 16. 0000/

36 8/~’36:16.0000/

372.04    236.07

372.04    236.07

32,318,776

11,944,538

11,329,745

372.04 236.07 7,201,854

372.04 236.07 3,688,754

372.04    236.07 1,932,205"

372.04 236.07 1,405,240

61 a 61:1.0000/ 50.74 236.07 155,716

49 a 676/~%~..~.~ 545.37 236.07 2,188,673

23 a 23:Life/      1,226.15 236.07 289,457

21 a 21: Life/     1,242.03    236.07 586,412

73,041,370
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EXHIBIT III-B

Valuation of Fatal Benefits for Dependents Receiving
Social Security Survivorship Benefits, Effective 7-1-88

APPENDIX B
EXHIBIT 84
SHEET 1

NO.
of

:ases

(2)     (3)    (4) (5) (6) (7)
Person No. of Avg. Average

Receiving Depen- Age Annuity Annuity Weekly
Comp. dents Arith. Symbol Value Ben.++

(8)
Total

Cost
(z)x(6)x(7)

l0

7

3

None

Widow
Alone

Widow
with
child

Widow
with
children

Widow
with
Children

Widow
with
Children

Widow
with
.Children

Widow
with
children

Orphan

Orphans

Orphans

Orphans

None xx xxx xxx          xxx

1 51 9/~’51:Life/ 498.50 53.54

1 36 24/~’ 36: Life/+ 227.12

1 i0 a 416/. 363.80

1 36 24/~’ 36 : Life/+ 227.12

2 i0 a 4161 ~ ~ 363.80

1 36 24/~’ 36: Life/+ 227.12

3 I0 a 416/ 363.80

1 36 24/~’36:Life/+ 227.12

4 i0 a 416/ 363.80

1 36 24/~’ 36 : Life/+ 227.12

5 i0 a 416/ 363.80

1 36 24/~’36:Life/+ 227.12

7* I0 a 416/ 363.80

1 Ii a iI~ 7. 0000/ 323.11

2 II a 364/ 323.59

3 ii a 364/ 323.59

4 Ii a 364/ 323.59

112.65

9,501,530

o

o

o

o

o

o

o

o

o

o

o

o

582,373

o

o

0
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EXHIBIT III-B (Cont.)

Valuation of Fatal Benefits for Dependents Receiving
Social Security Survivorship Benefits, Effective 7-1-88

APPENDIX B
EXHIBIT B4
SHEET 2

(1) (2)     (3)    (4) (5) (6) (7)
No. Person No. of Avg. Average
of Receiving Depen- Age Annuity Annuity Weekly

cases Comp. dents Arith. Symbol Value Ben.++

(8)
Total

Cost
(1)x(6) x(7)

Orphans 5* ll a3-~7 323.59
( > 4)

13 Parent 1 61 I/~61:Life/ 638.59

17 Parents 2 49 13/~49:Li--~** 379.26

93.52 776,372

10,860,275

* Average.
+ At age 60 the S.S. Benefit exceeds the W.C.

cost after age 60.
** At age 62 the S.S. Benefit exceeds the W.C.

cost after age 62.
-+ Exhibit III-E.

Benefit so there .is no

Benefit so there is no
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EXHIBIT IiI-E

calculation of The Reduced Workers Compensation
Average Weekly Benefit For Dependents Receiving Social

Security Survivorship Benefits, Effective 7-1-88

APPENDIX B
EXHIBIT B5

(A)

;ype of..Dependency

(a) (C) (D) (E)
Reduced

Primary Initial Workers
Social Social Workers Comp.

Security Security Compensation Benefit
Benefit** Benefit*** Benefit***+ (D)-(C)

;ido~ Alone
;idow & 1 Child
:idow & 2 Children
;idow & 3 Children
;idow & 4 Children
;idow & 5 Children
;idow & 7 Children

i Orphan

~
Orphans
Orphans
Orphans

i Parent
2 Parents

164.56
164.56
164.56

164.56
164.56
164.56
164.56
164.56
164.56
164.56
164.56
164~56
164.56

182.53 +
246.84
297.95 *

¯ 297.95 *
297.95 *
297.95 *
297.95 *
123.42
246.84
297.95 *
297.95 *
142.55 ++
297.95 *

236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07
236.07

53.54

112.65

93.52

÷ (B) x Fraction of Primary Payable (Exhibit IX-C) x (1.05)
9

(164.56 x 0.715) x (1.05) = 182.53
++ (B) x Fraction of Primary Payable (Exhibit IX-C) x 1.05

(164.56 x 0.825) x 1.05 = 142.55
* Maximum Weekly Benefit (Exhibit IX).

** Exhibit IX.
,** (B) x Fraction of Primary Payable (Exhibit IX-C).
,*~ Exhibit VII-A.
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EXHIBIT III-G

Calculation of Remarriage Values

APPENDIX B
EXHIBIT B6

(1) (2)      (3)
No. of Cases

Average Widow    Widow
Age Alone w/children

(4) (5) (6) (7)

R(X) R(X) +8

o(x) D(x)

17 97 135 0.67189
22 124 462 0.52389
27 81 522 0.38306
32 67 494 0.26647
37 124 534 0.17896
42 253 572 0.i1735
47 563 398 0.07548
52 779 233 0.04760
57 806 84 0.02933
62 431 14 0.01755
67 151 5 0.01022
72 68 - 0.00582
77 13 - 0.00331
82 6 - 0.00192
87 1 - 0.00126

0.13514
0.13542
0.i1420
0.08614
0.06049
0.04034
0.02571
0.01559

(2)x(4)

65.17333
64.96236
31.02786
17.85349
22.19104
29.68955
42.49524
37.08040

0.00887
0.00465
0.00223
0.00099
0.00044
0.00027
0.00034

23.63998
7.56405
1.54322
0.39576
0.04303
0.01152
0.00126

(3)x(5)

18.24390
62.56404
59.61240
42.55316
32.30166
23.07448
10.23258

3.632~7"
0.74508
0.06510
0.01115

Remarriage Values+

,,;idow Alone: Sum Col. (6) = 0.0964

Sum Col. (2)

¯ ;idow with Children: Sum Col. (7) = 0.0733

Sum Col. (3)

Sum Col.

Sum Col.

Sum Col.

Sum Col.

(2) = 3564

(3) = 3453

(6) = 343.67209

(7) = 253.03602

Present value of percent of distribution .remarrying.



Interest rate:1.035     Escatation rate:l.000

TOTAL POPULATION ANNUITY VALUES

Age L D

0
1
2
3

Run at 12:08:19 on 02/11/1991

5
6
7
8
9

Page 1

lO
11
12
13
14

100,000 100,000.00 2,603,750.12
98,740 95,400.97 Zo506,049.6~
98,648 92,088.96 2,412,304.67
98,584 88,917.12 2,321,801.63
98,535 85,867.56 2,234,409.29

15
16
17
18
19

2021
22
23

98,495 82,930.15 2,150,010.44
98,459 80,096.46 2,0~8,497.13
98,426 77,361.95 1,989,767.93
98,396 74,723.06 1,913,T/.5.~2
98,370 72,177.12 1,840,275.33

98,347 69,720.04
98,328 67,349.34
98,309 65,059.25
98,285 62,843.84
98,248 60,695.83

25
26
27
28
29

1,769,326.75
1,700,792.06
1,634,587.77
1,570,636.22
1,508,8~S.39

98,196 58,612.27 1,449,212.34
98,129 56,591.57 1,391,610.41
98,047 54,632.16 1,335,998.55
97,953 52,734.09 1,282.,315.42
97,851 50,897.75 1,230,499.50

97,741 49,121.29 1,180,489.98
97,623 47,402.89 1,132,227.90
97,499 45,741.72 1,085,655.59
97,370 44,136.42 1,040,716.52
97,240 42,586.95 997,354.84

97,110 41,091.80 955,515.46
96,982 39,6~9.89 915,144.61
96,856 38,259.31 876,190.02
96,730 36,917.42 838,601.65
96,604 35,622.55 602,331.66

30 96,477 34,372.67 767,334.05
31 96,350 33,166.59 733,564.43
32 96,220 32,001.78 700,980.24
33 96,088 30,877.18 669,540.76
34 95,951 29,790.49 639,206.92

35 95,808 28,740.18 609,941.59
36 95,655 27,723.95 581,709.52
37 95,492 26,740.78 554,477.16
38 95,317 25,789.15 528,212.19
39 95,129 24,867.91 502,883.66

APPENDIX B
EXHIBIT B7
SHEET 1
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TOTAL PO~JLATION ANNUITY VALUES

Age

40 9~,926 23,975.69
41 9~,706 23,111.23
42 94,465 22,272.87
43 94,201 21,459..~
~ 9~,913 20,670.47

Run at 12:08:19 on 02/11/1991

Page 2

478,461.86
454,918.40
432,226.35
410,]60.15
389,295.14

45 93,599 19,90~.69 369,007.56
46 93,Z56 19,161.11 349,47~.66
47 92,882 18,4,38.90 330,674.~6
48 92,472 17,736.73 312,586.8~
49 92,021 17,053.35 295,191.80

50 91,526 16,~88.0~ 278,471.11
51 90,986 15,740.~ 202,40~.87
52 90,402 15,110.54 246,981.]8
53 89,771 14,497.65 212,177.28
54 89,087 13,900.~6 217,978.13

55 88,~ 13,319.18 20~,568.21
56 87,551 12,752.68 191,332.28
57 86,6~5 12,200.96 178,855.46
58 85,776 11,(:,5,3.41 106,923.27
59 8~,789 11,139.33 155,521.91

O0 83,726 10,~27.70 1/~,~8.39
61 82,581 10,127.89 1~4,260.60
~2 81,3~8 9,639.29 124,377.00
63 80,024 9,161.75 114,976.~8
~4 78,609 8,6~5.41 106,047.90

65 77,107 8,240.83 97,579.78
66 75,520 7,7~8.28 89,500.23
67 T3,846 7,~67.56 81,977.31
68 72,082 6,~W~8.37 74,819.~
69 70,218 6,539.80 68,075.26

70 68,248 6,141.37 61,7"~.67
71 ~6,165 5,752.59 55,787.69
72 63,972 5,373.8~ 50,224.48
73 61,673 5,005.52 45,03~.80
74 59,279 4,648.52 40,207.78

75 56,799 4,303.43 35,T31.80
76 54,239 3,970.50 31,594.8~
77 51,5~9 3,649.51 27,78~.84
78 48,878 3,340.15 24,290.00
79 /~,071 3,0~1.87 21,099.00

/~I-’I-’I:I~ U I~, U
EXHIBIT B7
SHEET 2
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TOTAL POPULATION ANNUITY VALUES

Age

Run at 12:08:19 on 02/11/1991

Page 3

80 43,180 2~754.58 18,200.77
81 40,208 2,478.24 15,584.3~
82 37,172 2,213.64 13,238.42
83 34,095 1,961.74 11,150.73
84 31,012 1,724.01 9,307.86

85 27,960 1,501.78 7,694.96
86 24,961 1,295.36 6,296.39
87 22,038 1,105.00 5,096.21
88 19,235 931.84 4,077.79
89 16,598 776.90 3,223.42

90 14,154 640.10 2,514.92
91 11,908 520.32 1,934.71
92 9,863 416.39 1,466.35
93 8,032 327.62 1,094.35
94 6,424 253.17 803.~6

95 5,043 192.02 581.36
96 3,884 142.89 413.91
97 2,939 104.47 290.23
98 2,185 73.04 200.47
99 1,598 53.03 136.44

100
1,150 36.87 91.49

101 815 25.25 60.43
102 570 17.06 39.27
103 393 11.36 25.06
104 267 7.~6 15.65

105 179 4.83 9.50
106 119 3.10 5.54
107 78 1.97 3.01
108 51 1.24 1.40
109 33 0.78 0.39

110 0 0.00 0.00
111 0 0.00 0.00
112 0 0.00 0.00
113 0 0.00 0.00
114 0 0.00 0.00

115 0 0.00 0.00
116 0 0.00 0.00
117 0 0.00 0.00
118 0 0.00 0.00
119 0 0.00 0.00

APPENDIX B
EXHIBIT B7
SHEET 3
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FEHALE POPULATION ANNUITY VALUES

Age

o
1
2
3

Run at 12:08:19 on 02/11/1~91

5
6
7
8
9

Page 1

100,000 100,000.00 2, (~4,248.04
98,880 95,53~.23 2,546,479.93
98,796 92,227.12 2,452,598.25
98,740 89,057.82 2,361,955.78
98,69~ 86,010.~8 2,274,~21.63

98,6~ 83,074.12 2,18%879.33
98,636 80,240.45 2,108,222.05
98,609 77,505.78 2,029,3~8.93
98,585 74,8~.59 1,953,162.75
98,563 72,318.73 1,879,570.0~

10 98,544 69,859.70
11 98,527 67,~.65
12 98,509 65,191.61
13 98,�89 62,974.28
14 98,~ 60,829.27

15 98,432 58,753.14
16 98,392 56,743.25
17 98,346 54,798.76
18 98,294 52,917.67
19 98,240 51,100.10

20
21
22
23

25
26
27
28
29

1,808,480.87
1,739,808.20
1,6T3,469.57
1,609,386.62
1,547,~8~.85

1,487,693.~
1,429,945.45
1,374,174.44
1,320,316.23
1,268,307.34

98,18~ 49,343.93 1,218,085.33
98,127 47,6~7.62 1,169,589.55
98,068 46,008.(~ 1,122,761.41
98,007 44,425.17 1,077,544.50
97,9/,6 42,896.15 1,033,883.8~

30
31
32
33

97 883
97 820
97 755
97 689
97 621

97 551
97 477
97 400
97 319
97,233

41,418.90

39,992.50
38,614.42
37,283.43
35,997.56

35
36
37
38
39

97,140
97, 039
%,928
%,807
96,675

3~,755.32
33,554.54
32,394.24
31,272.75
30,188.52

29,139.75
28,125.08
27,142.90
26,192.29
25,272.05

991,726.31
951,020.61
911,717.15
873,7~3.23
837,127.73

801,751.29
767,5%.36
734,621.97
702,788.48
672,057.8~

642,393.71
613,761.29
586,127.30
559,459.71
533,727.54

APPENDIX B
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Interest rate:l.035     £scatation rate:l.000

e FEMALE POPULATION ANNUITY VALUES

Age L D

96,531 24,381.07
96,374 23,518.28
%,200 22,~81.95
96,009 21,871.42
95,799 21,085.58

Run at 12:08:19 on 02/11/1~1

Page 2

508,900.98
~84,~51
~1,851.19
439,574.50
418,0%.00

45 95,570 20,323.84 397,391.29
~6 95,320 19,585.20 377,436.77
47 95,0~7 18,868.70 358,209.82
48 9~,7~8 18,173.28 339,688.83
49 94,419 17,497.75 321,853.32

55 91,760 13,833.57 228,169.62
56 91,185 13,282.01 214,611.83
57 90,567 12,745.89 201,597.88
58 89,90~ 12,224.58 18%112.65
59 89,187 11,717.12 177,141.80

e!60 88,414 11,222.77 165,671.86
61 87,577 10,740.~0 154,6~0.17
62 86,670 10,269.92 144,18~.91
&3 85,691 9,810.55 13~,1~.67
64 8~,641 9,3~2.64 124,558.08

65 83,520 8,926.22 115,413.65
(~ 82,328 8,501.28 10~,699.90
67 81,061 8,087.39 98,405.57
68 79,712 7,(~8.3.87 90,519.94
69 78,269 7,289.6] 83,0~3.19

70 76,720 6,903.73 73,936.51
71 75,055 6,525.52 69,221.88
72 73,273 6,155.15 62,881.55
73 71,368 5,792.39 56,907.78
74 69,340 5,437.48 51,292.84

APPENDIX B
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Interest rate:l.035     Escalation rate:l.000

FEHALE POPULATION ANNUITY VALUES

Age

Run at 12:0~:19 on 02/11/1991

Page 3

80 54,372 3,468.54 24,699.20
81 51,315 3,162.83 21,383.52
82 48,098 2,864.30 18,369.95
83 44,744 2,574.~6 15,650.57
84 41,789 2,Z95.33 13,215.68

85 37,772 2,0?8.80 11,053.61
86 34,218 1,775.76 9,151.33
87 30,657 1,537.16 7,494.87
88 27,156 1,315.57 6,068.51
89 23,782 1,113.16 4,854.14

90 20,578 930.62 3,832.25
91 17,561 767.32 2,983.28
92 14,747 622.57 2,288.34
93 12,172 496.49 1,728.80
94 9,871 389.02 1,286.05

95 7,862 299.36 941.86
96 6,147 226.15 679.11
97 4,719 167.74 4&?.. 16
98 3,560 17.2.E6 337.16
99 2,641 87.63 232.22

100 1,927 61.78 157.51
101 1,]d]4 42.87 105.19
102 979 29.30 69.10
103 683 19.~ 44.58
104 470 13.13 28.14

105 320 8.64 17.25
106 215 5.61 10.13
107 143 3.60 5.52
108 94 2.29 2.58
I~ 61 1.43 0.72

110 0 0.00 0.00
111 0 0.00 0.00
112 0 0.00 0.00
113 0 0.00 0.00
114 0 0.00 0.00

115 0 0.00 0.00
116 0 0.00 0.00
117 0 0.00 0.00
118 0 0.00 0.00
119 0 0.00 0.00

APPENDIX B
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Interest rate:1.035 Escatation rate:l.000 Ru~ at 12:08:19 on 02/11/1~1

REHARRIAGE ANNUITY VALUES Page

Age Ix] D Ix] D Ix+l] D Ix+2] D Ix+3] D Ix+4] O Ix+5]

16 100,000.00 90,159.76 73,6O8.95 59,~2.65 49,030.31 41,463.61
17 81,036.37 73,542.90 60,982.93 50,0~.39 41,852.19 35,791.81
18 66,776.39 60,963.33 51,268.90 42,695.32 36,155.42 31,237.70
19 55,853.30 51,2~.22 43,667.82 3~,852.03 31,565.57 27,528.77
20 47,331.81 43,656.65 37,618.68 32,132.88 27,811.93 24,~3.32

21 40,581.50 37,595.0~ 32,737.09 28,272.30 24,703.65 21,900.30
22 35,155.00 32,696.90 28,74&.31 25,073.06 22,099.00 19,731.64
23 30,741.67 28,695.14 25,/~.67 22,397.29 19,896.77 17,881.94
24 27,117.51 25,394.20 22,694.67 20,141.88 18,022.30 16,294.22
25 24,110.65 22,6~.77 20,381.18 18,225.01 16,414.31 14,921.72

26 21,592.~ 20,333.~ 18,419.08 16,582.88 15,024.85 13,726.79
27 19,465.73 18,374.33 16,741.65 15,166.43 13,816.17 12,680.16
28 17,65~.20 16,700.16 15,296.86 13,935.43 12,757.86 11,757.77
29 16,098.93 15,258.~6 14,1)43.134 12,858.82 11,825.49 10,939.93
30 14,753.77 14,007.72 12,947.92 11,911.18 10,999.08 10,210.55

31 13,582.43 12,915.80 11,985.49 11,072.33 10,262.52 9,556.~
32 12,555.~0 11,956.49 11,134.64 10,325.42 9,602.63 8,967.86
33 11,650.83 11,108.55 10,378.12 9,657.14 9,008.61 8,435.01
34 10,848.25 10,354.83 9,701.83 9,055.92 8,471.35 7,950.74
35 10,132.36 9,680.96 9,093.99 8,512.58 7,983.19 7,508.~

9,490.22 9,075.28 8,544.98 8,019.11 7,537.64 7,103.45
8,911.6~ 8,528.52 8,0~7.11 7,569.24 7,129.43 6,730.3~

38 8,387.28 8,032.15 7,593.07 7,157.00 6,753.5~ 6,385.54
39 7,910.32 7,579.78 7,177.60 6,777.82 6,406.34 6,065.?’3
40 7,474.21 7,165.59 6,795.~ 6,427.58 6,08~.29 5,768.14

41 7,074.01 6,78~.(~ 6,~2.77 6,102.96 5,78~.71 5,490.30
42 6,705.09 6,433.03 6,116.00 5,801.09 5,505.11 5,230.10
43 6,363.65 6,107.15 5,812.30 5,519.45 5,243.29 4,985.61
4~ 6,0~.71 5,80~.31 5,529.09 5,255.8~ 4,997.3~ 4,755.16
45 5,751.62 5,521.91 5,264.20 5,008.48 4,765.69 4,537.53

46 5,475.79 5,257.68 5,015.60 4,775.41 4,546.88 4,331.46
47 5,217.37 5,009.70 4,781.52 4,555.41 4,339.80 4,136.00
48 4,974.43 4,776.25 4,560.74 4,347.34 4,143.43 3,950.27
49 4,745.26 4,555.90 4,351.85 4,150.03 3,956.88 3,77~.40
50 4,528.76 4,347.54 4,153.95 3,962.70 3,779.29 3,604.62

51 4,323.78 4,150.09 3,966.12 3,784.46 3,609.91 3,/~3.35
52 4,129.22 3,962.65 3,787.39 3,614.42 3,/,J,8.03 3,289.00
53 3,~.34 3,78~.26 3,616.96 3,452.05 3,293.20 3,141.07
54 3,768.26 3,614.23 3,454.30 3,296.77 3,1~4.83 2,998.97
55 3,600.19 3,451.8~ 3,298.73 3,147.99 3,002.35 2,862.22
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Age[x+5]

21
22
23

25

26
27
28

3O

31
32
33

35

36
37
38
39
40

41
42
43

45

48
~9
50

51
52
53

55

56
57
58
59
6O



In~er~ ra~e:1.035 Escalation rate:1.000 Run at 12:08:19 on 0211111991

REHARRIAGE ANNUITY VALUES Page

Age Ix] O Ix] O Ix+l] D Ix+2] D Ix+3] O Ix+4] D Ix+5]

56 3,439.49 3,296.50 3,149.69 3,005.14 2,865.23 2,750.54
57 3,285.74 3,147.76 3,006.66 2,867.7~ 2,733.06 2,682.94
58 3,138.37 3,00~.99 2,869.12 2,735.31 2,605.39 2,479.77’
59 2,996.75 2,867.62 2,736.51 2,607.41 2,481.98 2,360.71
60 2,868.45 2,735.23 2,608.48 2,~83.78 2,362.70 2,245.61

61 2,728.95 2,607.35 2,484.75 2,364.31 2,247.39 2,154.32
62 2,601.92 2,4,83.80 2,365.19 2,2~8.85 2,135.94 2,026.63
63 2,479.06 2,364.38 2,249.67 2,137.28 2,028.12 1,922.28
64 2,360.54 2,249.03 2,138.0~ 2,029.54 1,923.63 1,820.88
65 2,245.54 2,137.53 2,030.07 1,924.76 1,822.14 1,722.14

66 2,134.51 2,029.64 1,925.42 1,823.14 1,T/.~.26 1,625.79
67 2,027.08 1,925.11 1,823.78 1,724.21 1,626.83 1,531.83
68 1,922.92 1,82~.55 1,724.80 1,627.70 1,532.78 1,6~0.14
69 1,821.68 1,724.64 1,628.25 1,533.58 1,441.00 1,350.72
70 1,77.3.06 1,628.14 1,554.09 I,~1.R 1,351.51 1,263.52

1,554.02 1,442.20 1,352.15 1,264.23 1,178.62
1,442.16 1,352.59 1,264.82 1,179.26 1,095.92
1,352.59 1,265.21 1,179.79 1,096.49 1,015.18
1,265.24 1,180.15 1,096.97 1,015.69 936.12
1,180.19 1,097.30 1,016.12 936.57 858.59

71 1,626.80
72 1,532.87
73 1,441.22
74 .1,351.80
75 1,264.58

76 1,179.64 1,097.34 1,016.41 936.95 858.99 782.63
77 1,096.88 1,016.46 937.22 859.32 782.97 708.52
78 1,016.09 937.27 859.56 783.26 708.83 636.65
79 936.96 ~9.61 783.47 709.08 636.90 567.�8
80 859.35 783.51 709.25 637.11 567.69 501.47

81 783.31 709.29 637.26 567.87 501.65 438.84
82 709.12 637.30 567.99 501.80 438.99 379.81
83 637.19 568.05 501.92 439.12 379.94 325.02
84 567.93 501.95 439.21 380.04 325.11 274.97
85 501.88 439.24 380.12 325.20 275.06 229.8~

86 439.19 380.15 325.27 275.13 229.93 189.51
87 380.11 325.29 275.18 229.98 189.56 153
88 325.25 275.19 230.01 189.60 153.78 122.60
89 275.18 230.04 189.64 153.8Z 122.63 96.06
90 230.03 189.65 153.85 122.66 96.08 73.92

91 189.61 153.84 122.66 96.09 73.92 55.83
92 153.83 122.67 96.10 73.94 55.84 41.41
93 122.65 96.10 73.94 55.85 41.41 30.18
94 96.09 73.94 55.85 41.42 30.18 21.63
95 73.95 55.86 41.43 30.19 21.66 15.25

APPENDIX B
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Age [x+5 ]

61
62
63
64
65

66
67
68
69
7O

71
72

74

81
82
83
84
85

86
87
88
89
9O

91
92
93
94
95

96
97
98
99



Interest rate:l.035 EscaLation rete:l.000 Run at 12:08:19 on 02/11/1991

RENARRIAn~ ANNUITY VALUES Page

Age[x] D Ix] D Ix+l] D Ix+Z] D Ix+3] O Ix+4] D Ix+5]

96 55.8/, 41.42 30.19 21.63 15.25
97 41.41 30.19 21.63 15.25 10.58
98 30.23 21.66 15.27 10.60 7.2&
99 21.63 15.25 10.58 7.23 4.87
100 15.24 10.58 7.23 4.87 3.24

101 10.55 7.21 4.86 3.23 2.13
102 7.24 4.8~ 3.24 2.13 1.39
103 4.83 3.21 2.11 1.37 0.88
104, 3.20 2.11 1.37 0.88 0.56
105 2.11 1.37 0.88 0.56 0.35

106 1.37 0.88 0.56 0.35 0.00
107 0.88 0.56 0.35 0.00 0.00
108 0.56 0.35 0.00 0.00 0.00
109 0.35 0.05 0.00 0.00 0.00

¯ 110 0.00 0.00 0.00 0.00 0.00

APPENDIX B
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Age Ix+5]

10.58 101
7.23 102
4.88 103
3.24 10/,
2.13 105

1.38 106
0.89 107
0.56 108
0.35 109
0.00 110

0.00 111
0.00 112
0.00 113
0.00 114
0.00 115



In~ere$~ rate:1.035

Age Ix] N Ix]

Escatation rete:l.000

Nix+l]

Run at 12:08:19 o~ 02/1111991

REHARRIAGE ANMUITY VALUES

N Ix+2] N Ix+3]

16 807,791.91 712,712.03 630,827.68 564,301.88
17 711,029.23 633,739.59 566,476.67 510,962.02
18 632,765.98 568,896.13 512,780.01 465,797.90
19 568,335.41 514,775.65 467,308.63 427,048.71
20 514,414.40 468,920.17 428,282.50 393,41~.72

21 468,663.88 429,575.60 394,409.53 363,904.83
22 429,355.50 395,429.55 364,708.95 337,800.26
23 395,237.80 3~5,519.39 338,449.49 314,528.51
24 365,362.95 339,107.10 315,0~.66 293,644.39
25 338,977.53 315,599.82 294,086.84 274,783.75

Page

Nix+4]

510 065.40
465,012.73
426 372.53
392 8~9.91
563,434.32

337 416.86
314,214.23
293,381.47
274,562.30
257 ~6~.09

464,818.44
426,190.T~
392,675.97
365,292.74
337,296.69

314,114.88
293,298.91
274,492.12
257,40~.04
241,796.07

26 315,491.79 29~,528.74 275,152.48 257,651.50 241,84,7.63 227,471.81
27 294,439.87 275,519.83 257,961.85 242,007.81 227,516.50 214,268.34
28 275,445.67 258,268.49 242,269.98 227,653.8/+ 214,307.19 202,0~9.38
29 258,205.77 242,527.07 227,876.32 214,425.39 202,083.24 190,700.53
30 242,473.35 228,092.60 214,614.78 202,185.23 190,730.10 180,125.29

31 228,0~7.36 214,798.25 202,347.61 190,818.70 180,151.27 170,241.61
32 214,760.3~ 202,50~.15 190,958.58 180,228.55 170,264.53 160,979.28
33 202,473.19 191,093.50 180,350.16 170,332.53 160,999.66 152,277.85
34 191,068.40 180,/+66.86 170,438.53 161,059.65 152,296.02 144,084.97
35 180,446.50 170,539.8~ 161,152.37 152,349.08 144,101.20 136,355.27

56 170,523.06 161,240.31 152,430.18 144,148.14 136,3~9.76 129,049.22
37 161,227.62 152,507.53 144,4,219.72 136,411.54 129,062.21 122,132.32
38 152,496.55 144,286.84, 136,474.23 129,099.19 122,143.92 115,574.38
39 144,278.31 136,533.26 129,154.57 122,176.8~ 115,584.78 109,348.75
40 136,525.89 129,205.99 122,225.47 115,613.96 109,358.03 103,431.81

109,383.93
103,~:3.10
97,830.36
92,~67.02
87,356.50

82,/~3.63
77,855.09
73,398.68
69,163.21
65,118.55

41 129,199.85 122,270.51
42 122,265.22 115,696.16
43 115,691.36 109,455.96
44 109,451.71 " 103,526.20
45 103,522.66 97,885.90

46 97,882.51 92,515.77
47 92,512.70 87,399.16
/+8 87,396.56 82,521.22
49 82,518.60 77,868.02
SO 77,8~5.77 73,427.62

115
109
103
97
92

103,440.10
97,810.00
92,448.99
87,340.41
82,469.42

77,822.48
75,387.48
69,153.30
65,109.75
61,247.56

87
82
77
73
69

E×HIBIT B7
SHFFT 10

656.80
421.64
496.23
859.50
492.8~

379.13
503.55
852.72
414.15
176.88

97,802.59
92,442.39
87,334.5~
82,464.15
77,817.81

73,383.31
69,149.58
65,106.45
61,244.61
57,555.60

51 73,425.76 69,188.83 65,130.72 61,255.43 57,558.25 54,031.62
52 69,187.04 65,141.11 61,?.66.09 57,565.18 54,033.96 50,665.44
53 65,139.58 61,275.28 57,574.67 54,040.17 50,667.54 47,450.41
54 61,274.13 57,582.89 54,0&8.62 50,675.09 47,452.29 44,380.39
55 57,581.91 54,055.89 50,680.61 47,457.25 44,382,08 41,449.79

Age[x+5]

21
22
23
24
25

26
27
28
29
30...-

31
32
33
34
35

3~
37
38
39
40

41
42
43
44
45

47
48
49
50

51
52
53

55

56
57
58
59
60



Interest rate:1.035 Escatati~ rate:l.000 Run at 12:08:19 on 02/11/1991

REHARR[AGE ANNU%TY VALUES Page

Age Ix] N Ix] M Ix+ 1 ] N Ix+2] N Ix+3] N Ix+4]

56 54,054.99 50,686.99 47,463.90 44,]86.48 41,451.30
57 50,686.43 47,469.68 44,392.47 41,455.27 ]8,654.87
58 47,469.40 4~,397.72 41,460.66 ]8,658.45 35,98~.10
59 4~,397.53 41,485.3~ ]8,663.28 35,991.32 33,~,6.62
60 41,465.~4 ]8,667.50 35,995.64 33,449.51 31,026.27

61 ]8,667.59 35,999.44 33,453.39 31,028.86 28,723.01
62 35,999.73 33,456.87 31,032.]8 28,725.36 26,532.96
63 33,457.3~ 31,035.62 28,728.59 26,535.12 24,452.~2
64 31,036.29 28,731.61 26,538.07 24,454.]8 22,477.90
65 28,732.47 26,540.94 24,457.14 22,479.72 20,606.27

66 26,541.78 24,459.70 22,482.17 20,607.89 18,834.69
67 24,480.74 22,484.64 20,610.20 18,856.20 17,160.69
68 22,485.73 20,612.50 18,838.32 17,162.07 15,]81.83
69 20,613.61 18,040.45 17,164.01 15,583.09 14,095.80
70 18,841.58 17,165.98 15,584.87 14,096.96 12,700.34

71 17,167.06 15,586.65 14,098.54 12,701.37 11,393.18
72 15,587.71 14,100.19 12,702.82 11,394.11 10,172.07
73 14,101.21 12,704.30 11,395.41 10,172.91 9,034.77
74 12,705.29 11,396.77 10,174.08 9,035.52 7,979.19
75 11,397.69 10,175.30 9,036.56 7,979.85 7,003.51

10,176.14 9,037.65 7,980.78 7,004.10 6,106.13
9,018.41 7,981.74 7,004.90 6,106.63 5,285.49

78 7,982.45 7,005.77 6,107.35 5,285.94 4,539.90
79 7,006.37 6,108.09 5,286.55 4,540.27 3,867.28
80 6,108.59 5,287.16 4,540.78 3,867.60 3,265.20

81 5,287.61 4,541.31 3,868.03 3,265.47 2,730.71
82 4,541.68 3,868.47 3,265.83 2,730.93 2,260.54
8~ 3,868.86 3,266.24 2,731.25 2,260.73 1,851.20
84 3,266.49 2,731.55 2,260.97 1,851.34 1,498.77
85 2,731.80 2,261.24 1,851.56 1,498.90 1,198.77

86 2,261.46 1,851.79 1,499.08 1,198.88 946.35
87 1,851.94 1,499.24 1,199.00 946.42 736.65
88 1,499.33 1,199.11 946.51 736.70 565.01
89 1,199.24 94~.63 736.79 565.06 426.84
90 946.72 736.88 565.13 426.87 317.50

91 7~.86 565.13 426.88 317.51 232.50
92 565.18 426.93 317.54 232.52 167.63
93 426.93 317.55 232.53 167.64 119.01
94 317.56 232.54 167.65 119.01 83.21
95 232.59 167.68 119.04 83.23 57.31

APPENDIX B
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~ [x+5] Age [x+5 ]

]8,653.51 61
35,986.87 62
33,445.52 63
31,025.28 ~
28,722.12 65

26,532.15 6~
24,451.68 67
22,477.22 68
20,605.64 69
18,834.13 70

17,160.17 71
15,581.3~ 72
14,095.37 73
12,699.94 74
11,392.82 75

10,171.75 76
9,03~.48 77
7,978.93 78
7,003.28 79
6,105.93 80

5,285.32 81
4,539.74 82
3,867.16 83
3,265.09 84
2,730.62 85

2,260.46 86
1,851.14 87
1,498.72 8~
1,198.72 89

946.31 90

736.63 91
565.00 92
426.82 95
317.49 94
232.50 95

167.63 96
119.01 97
83.21 98
57.31 99
]8.87 100



Interest rate:1.035 Escata~on rate:l.000 Run et 12:08:19 on 02/11/1991

RENARR]AGE ANNUITY VALUES Page

Age[x] N(x) N(x+I] N(x+2] N(x+3] N(X+4]

96 167.65 119.02 83.22 57.31 38.87
97 119.02 83.22 57.31 38.87 25.95
98 83.32 57.37 38.91 25.97 17.05
99 57.30 38.86 25.94 17.04 10.99

100 38.85 25.94 17.04 10.99 6.93

101 25.89 17.01 10.97 6.93 4.24
102 17.0~ 11 .IX) 6.94 4.26 2.50
103 10.90 6.88 4.22 2.48 1.35
104 6.87 4.22 2.48 1.35 0.63
105 4.22 2.48 1.35 0.63 0.18

106 2.48 1.35 0.63 O. 18 0.00
107 1.35 0.63 0.18 0.00 0.00
108 0.63 0.18 0.00 0.00 0.00
109 0.18 0.00 0.00 0.00 0.00
110 0.00 0.00 0.00 0.00 0.00

/"~ P I" i- I ’~11..,717~, D
[×HIBIT B7
SHEET 12

N Ix+5] Age [x÷5 ]

25.95 101
17.05 102
10.99 103
6.93 104
4.24 105

2.49 106
1.36 107
0.63 108
0.18 109
0.00 110

0.00 111
0.00 112
0.00 113
0.00 114
0.00 115



In~ere$~ ra~e:1.035 Escatation rate:l.000 Run at 12:08:19 on 02111/1991

REMARRIAGE ANNUITY VALUES Page

Age Ix] R Ix] R [x+l ] R Ix+2] R Ix+3] R Ix+4]

16 70,036.10 63,511.38 49,822.04 37,982.06 29,467.38

17 54,447.64 49,654.16 39,446.08 30,451.95 23,865.88

18 42,922.39 39,341.84 31,610.68 24,681.40 19,522.10 .
19 34,252.01 31,538.14 25,6O0.87 20,194.93 16,107.10

20 27,616.84 25,533.26 20,918.25 16,654.47 13,383.66

21 22,467.50 20,849.35 17,223.45 13,827.47 11,187.43
22 18,417.35 17,147.53 14,271.23 11,543.34 9,396.12
23 15,1~.29 14,193.67 11,8~2.13 9,683.35 7,924.6O
24 12,621.75 11,818.61 9,961.93 8,16O.44 6,710.39
25 10,539.80 9,893.21 8,384.18 6,905.29 5,702.64

26 8,845.04 8,320.93 7,086.37 5,864.59 4,861.70
27 7,456.47 7,028.73 6,012.41 4,997.62 4,157.01
28 6,311.31 5,96O.15 5,118.80 4,271.40 3,563.64
29 5,3~1.21 5,071.35 4,371.15 3o660.41 3,062.04
30 4,568.63 4,328.22 3,742.81 3,144.10 2,636.30

31 3,904.58 3,704.20 3,212.65 2,706.38 2,273.84
32 3,345.70 3,178.10 2,763.71 2,333.98 1,964.41
33 2,873.59 2,7’32.85 2,382.34 2,016.49 1,699.79
34 2,473.47 2,354.89 2,057.38 1,744.93 1,472.87
35 2,133.19 2,032.90 1,779.67 1,512.18 1,277.86

1,541.65
1,337.47
1,161.47
1,009.75

878.51

1,312.06
1,139.92

991.18
862.68
751.30

1,842.80 1,757.81
1,594.69 1,522.41

38 1,381.61 1,320.10
39 1,198.62 1,146.04
40 1,040.78 995.88

1,109.85
964.97
839.62
731.14
636.97

41 904.55 866.08 764.89 654.66 555.17
42 786.75 753.71 666.30 570.67 484.02
43 684.53 656.18 580.63 497.57 422.02
44 595.92 571.53 506.12 433.90 367.94
45 519.00 497.94 441.24 378.42 320.78

46 451.97 433.86 384.67 329.95 279.53
47 393.69 378.02 335.28 287.57 243.50
48 342.86 329.33 292.20 250.58 211.98
49 298.46 286.77 254.48 218.18 184.39

50 259.73 249.64 221.56 189.85 160.26

51 225.97 217.23 192.78 165.11 139.19
52 196.43 188.89 167.60 143.40 120.67
53 170.65 164.10 145.55 124.43 104.51
54 148.15 142.49 126.33 107.85 90.37
55 128.47 123.56 109.48 93.32 71L02

APPENDIX B
EXHIBIT B7
SHEET 13

R Ix+5] Age [x+5]

23,48~.16 21
19,164.92 22
15,785.02 23
13,105.52 24
10,951.35 25

9,200.95 26
7,762.39 27
6,572.52 28
5,584.67 29
4,760.41 30

4,069.22 31
3,487.33 32
2,995.53 33
2,578.21 34
2,222.82 35

1,919.42 36
1,659.78 37
1,437.20 38
1,246.01 39
1,081.42 40

939.48 41
816.86 42
710.74 43
618.77 44
538.92 45

469.50 46
409.09 47
356.42 48
310.47 49
270.38 50

235.33 51
204.72 52
177.92 53
154.49 54

134.00 55

116.09 56
100.40 57
86.69 58
74.71 59
64.25 6O



Interest rate:1.035

Age Ix] R Ix]

Escatation rate:l.000

R[x+I]

Run at 12:08:19 on 02/11/1991

REMARRIAGE ANNUITY VALUES

R Ix+3]

Page 8

R Ix+4]

56 111.24 106.99 9~.74 80.63 67.20
57 96.24 92.56 81.88 69.53 57.78
58 83.16 79.98 70.67 59.87 49.58
59 71.73 68.96 60.86 51.~ 42.42
60 61.76 59.37 52.32 ~.08 36.19

53.08
45.55
38.96
3.32
28.44

61
62
63
64
65

66
67
68
69
70

~.87
38.39
32.79
27.96
23.79

37.69
32.13
27.~
23.20
19.65

16.57
13.95
11.71
9.81
8.18

20.18
17.08
14.42
12.16
10.21

51.01
43.76
37.43
32.00
27.30

23.23
19.73
16.71
14.14
11.92

24.21
20.59
17.45
14.77
12.46

30.78
26.11
22.08
18.60
15.65

13.08)8
10.92
9.08
7.52
6.21

71 10.50 10.03 8.56 6.80 5.10
72 8.79 8.40 7.14 5.64 4.18
75 7.38 7.04 5.95 4.66 3.~0
74 6.16 5.87 4.% 3.8~ 2.76
75 5.13 4.88 4.09 3.14 2.23

76 4.25 4.04 3.36 2.56 1.79
77 3.51 3.33 2.76 2.08 1.42
78 2.88 2.73 2.25 1.68 1.13
79 2.35 2.23 1.82 1.35 0.89
80 1.91 1.81 1.47 1.07 0.69

81 1.54 1.46 1.18 0.85 0.54
82 1.23 1.16 0.95 0.66 0.41
8~ 0.98 0.92 0.73 0.52 0.31
84 0.77 0.73 0.58 0.40 0.23
85 0.60 0.56 0.~ 0.30 0.18

86 0.47 0.44 0.3~ 0.23 0.13
87 0.36 0.3/, 0.26 0.17 0.10
88 0.27 0.25 0.19 0.13 0.07
89 0.20 0.19 0.14 0.09 0.05
90 0.15 0.14 0.11 0,07 0.03

91 0.11 0.10 0.07 0.05 0.02
92 0.08 0.07 0.05 0.03 0.02
93 O.OS 0.05 0.~ 0.02 0.01
% 0.0~ 0.03 0.02 0.01 0.01
95 0.03 0.02 0.02 0.01 0.00

r~r r rlNUIA D
EXHIBIT B7
SHEET 14

R Ix+S] Age Ix+S]

55.13 61
47.17 62
40.25 63
3~.25 64
29.0~ 65

24.52
20.62 67
17.28 (,8
14.41 69
11.98

9.90     71
8.15     72
6.67
5.44 74
4.41 75

3.55 76
2.8~ 77
2.26 78
1.78 79
1.40 80

1.09 81
0.83 82
0.64 83
0.48 84
0.36 85

0.26 86
0.19 87
0.14 88
0.10 89
0.07 90

0.05 91
0.03 92
0.02 93
0.01 94
0.01 95

0.01 96
0.00 97
0.00 98
0.00 99
0.00 100



Interest rate:1.035 Escata~ion rale:1.000 Run at 12:08:19 on 02/11/1991

REMARRIAGE ANNUITY VALUES Page

Age[x] R Ix] R Ix+l] R Ix+2] R Ix+3] R Ix+4]

96 0.02 0.02 0.01 0.01 0.00
97 0.01 0.01 0.01 0.00 0.00
98 0.01 0.01 0.00 0.00 0.00
~ 0.00 0.00 0.00 0.00 0.00
100 0.00 0.00 0.00 0.00 0.00

101 0.00 0o00 0.00 0.00 0.00
102 0.00 0.00 0.00 0.00 0.00
103 0.00 0.00 0.00 0.00 0.00
10~ 0.00 0.00 0.00 0.00 0.00
105 0.00 0.00 0.00 0.00 0.00

10~ 0.00 0.00 0.00 0.00 0.00
107 0.00 0.00 0.00 0.00 0.00
108 0.00 0.00 0.00 0.00 0.00
10~ 0.00 0.00 0.00 0.00 0.00
110 0.00 0.00 0.00 0.00 0.00

APPENDIX B
EXHIBIT B7
SHEET 15

R [x+5] Age [x+S]

0.00 101
0.00 102
0.00 103
0.00 I0~
0.00 105

0.00 106
0.00 107
0.00 108
0.00 10~
0.00 110

0.00 111
0.00 112
0.00 113
0.00 114
0.00 115



LAW AMENDMENTS:
TECHNICAL APPENDIX C

PERMANENT TOTAL INJURIES

The purpose of this Appendix is to describe the details of the methodology employed
by NCCI in pricing permanent total (PT) disability benefits.

Exhibit Cl, Sheets 1-2 display NCCI’s summary of the benefit provisions and the law
amendment change including a summary of social security benefits for PT disability
cases for a sample benefit revision. For this revision, the only change is an increase in
the maximum weekly benefit from $354.69 to $371.21.

Exhibit C2 summarizes the calculation of the effect of the law amendment change on
permanent total disability benefits. Lines 1-4 represent four distinct subgroups of the
permanent total disability benefit which NCCI prices. These four subgroups represent
different combinations of dependency; (1) worker alone, (2) worker with wife (and no
children), (3) worker with children (and no wife), and (4) worker with wife and
children.

The cost in dollars, both pre and post-law amendment, is estimated for each
subgroup. The total PT cost is shown in line 5. Line 6 is the overall effect of the law
change, that is, the total cost in dollars based on the new law divided by the total cost
in dollars based on the old law.

Exhibit C3 is an example of the NCCI calculation of PT benefits for the first subgroup,
injured worker alone, using the pre-law benefits. The calculations of the post-law
benefits use the same methodology and, thus, are not included.

Column (1) is the year(s) in which the annuity benefit applies. This time line
corresponds to changes in the workers compensation benefits, due to changes in the
social security benefits or changes in the status of dependent child(ren), if applicable.
On this exhibit, the full workers compensation benefit applies for 5 months, followed
by a reduced benefit (based on a social security offset) for life. The worker is
immediately eligible for the permanent total workers compensation benefit, but there
is a 5 month waiting period until the social security total disability benefits apply.
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Column (2) displays the type of annuity in effect during the year(s) indicated in
column (1). (Note that the average age of the injured worker and dependents for
each subgroup are derived from data underlying the Workmen’s Compensation Injun/
Table.) The benefit costs for a worker alone, assuming an average age of 46, are
defined by a 5 month term life annuity (5 months equals .4167 years) for a person age
46 (when the worker receives only the workers compensation benefits) and a 5 month
deferred life annuity for this same person (when the worker receives social security
benefits and a reduced workers compensation benefit).

Note that NCCI calculates a single annuity for a person of average age (46 years old,
in this case.) However, there is actually a distribution of ages around this average.
The average of annuities for people of various ages differs from the annuity of a single
person of average age.

In cases where a life annuity is used, NCCl makes an adjustment to the average age to
help counteract this potential distortion. In these cases, NCCl uses a Upension"
average age instead of an arithmetic average age.

For example, on Exhibit 8, Sheet 4 in the main report, NCCl calculates four average
ages for PT cases.

Arithmetic 46
Pension 47
Pension 5% Escalation 44
Pension 6% Escalation 43

Column (3) contains the present value of an annuity of a unit benefit based on a 3.5%
interest rate and the NCCl mortality table (United States, 1979-81 Life Table for the
Total Population). The interest rate and mortality table are not displayed in a typical
filing.

Column (4) is the amount of the average weekly social security benefit. This has been
calculated based on NCCI’s interpretation of the social security benefit structure.
(Exhibit C5).

Page 76 December 6, 1991 NCCl Examination - Volume VII - Section liB - Part 5

MILLIMAN & ROBERTSON, INC.



LAW AMENDMENTS:
TECHNICAL APPENDIX C

Column (5) calculates the weekly benefit during each of the annuity intervals. The full
benefit of $234.87 is based on the statewide average weekly wage (SAVVVV), the
minimum and maximum weekly benefits, and the wage table. Its derivation is not
shown here. (Sample calculations of average weekly benefits using NCCI’s formulas
appear in Appendix E.) The reduced workers compensation benefit in Line 2 is based
on the full workers compensation benefit reduce by half of the social security benefit
(The 50% reduction appears on Exhibit C1, Sheet 1.)

Column (6) is the PT benefit cost associated with each annuity period computed by
multiplying columns (3) and (5).

Line 7 is the total PT cost per case for this subgroup, injured workers alone.

Line 8 is the average number of cases out of every 1,000 cases with workers alone.
(This is based on the Workmen’s Compensation Injury Table.)

Line 9 is the total cost in dollars for this subgroup.

Exhibit C4 is an example of the NCCI calculation of PT benefits for the second
subgroup, injured worker with wife, using the pre-law benefits. Again, the post-law
benefit calculation is similar. Column (1) through line 9 have the same definition as in
Exhibit C3 for the injured worker alone. The worker is assumed to be 54 years old.

A description of the various annuities shown in column (2) corresponding to each year
in column (1) follows. The first annuity is an annuity certain for 21.67 weeks
corresponding to the 5 month waiting period required by social security. In other
words, during this time period, the worker receives full workers compensation
benefits.

The second annuity is a 21.67 week deferred annuity certain for 446.88 weeks. The
statute requires that 6 years of workers compensation benefits be paid. After 5
months the workers compensation benefit is reduced by half of the social security
benefit. NCCI calculates that 9.0106 years of total workers compensation benefits
consisting of full benefits (for 5 months) and reduced benefits (for the remaining
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period) is equivalent to 6 years of full benefits. The derivation of the 9.0106 years
appears in the notes to this exhibit.

The third annuity is a deferred life annuity for a period of 1.9894 years. (At which
point in time, we are 11 years past the date of injury, 11 = 1.9894+9.0106). The
annuity has converted to a life annuity, as opposed to an annuity certain, but the
social security benefit is the same as in the previous line.

The last annuity is an 11 year deferred life annuity for the remainder of the injured
worker’s life. At this point, the worker’s wife has reached age 62, and the social
security benefit increases by 37.5% from 164.56 per week to 226.27 per week.

Exhibit C5 is an example of NCCI’s determination of the average social security
weekly benefits for disability cases. Line A is the effective average annual indexed
wage based on NCCI’s history of statewide average weekly wages over a 24 year
period. The social security law provides for the elimination of the five lowest annual
wages. Line B is the effective average indexed monthly wage (AIMW), that is line A
divide by 12. Line C is the primary insurance amount (PIA) derived as the sum of
90% of the first $339 of AIMW, 32% of the next $1,705 of AIMW and 15% of any
remaining AIMW over $2,044. Line D is the maximum monthly family benefit
derived using various percentages of the AIMW and the PIA. The exact formula is
shown in the exhibit. Line E is the primary weekly benefit, that is the primary monthly
benefit in line C converted to a weekly benefit. Line F is the maximum weekly family
benefit, that is, the maximum monthly family benefit from line D converted to a
weekly benefit.
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EXHIBIT

APPENDIX C
EXHIBIT Cl
SHEET 1

Summary of Principal Benefit Changes Due to the Annual
Maximum Weekly Benefit Change, Effective 7-i-89

Fatal 7-1-88 7-1-89

% Rate of Compensation
Min./Max. Weekly Benefit
Duration: Widow,

Child(ten)

Others
Burial Allowance
Subsequent Injury Fund

(non-dependency cases)
Remarriage Award

(if no dep. children)
Social Security Benefit Offset

Total Disability

~Rate of Compensation
Min./Max. Weekly Benefit
Duration
Social Security Benefit Offset

Waiting Period/Retroactive
after, days

Minimum Payable (in dep. cases)

Permanent Partial Disability

$88.67,/$354.69+

$354.69+

$92.80"/$371.21+
Life or Remarriage
To age 18, or 21
if a student
Life
$2,000

$15,000

Two year lump sum
W.C. Benefit reduced
by 100% Initial S.S.
Benefit

66 2/3%
$371.21+
Period of disability
W.C. Benefit reduced
by 50% Initial S.S.
Benefit

3/14
6 years of W.C.
Benefits

Weekly Benefit:

Healing Period
Duration:

Schedule
Non-Schedule

Schedule
Non-Schedule

Maximum Amount Payable:
Schedule
Non-Schedule

Minimum Payable

Fixed at $150.00
Fixed at $120.00
Same as Temp. Total
As per Schedule
Life Expectancy x %
Disability

$150.00 x Schedule
$37,560
Amount determined
due
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EXHIBIT IX-C

APPENDIX C
EXHIBIT C1
SHEET 2

Summary of Social Security Benefits
for Fatal and Permanent Total Disability Cases

A. FATAL

(1)

Dependency

(2) (3) (4)
Fraction of

Payee Primary Payable*     Conditions of Payment

widow Alone
widow Alone
Widow Alone
Widow and Children

~rphans

Dne Parent
~wo Parents

Widow 100%
Widow 82.9
Widow 71.5-
Widow 75

Each Child 75

Each Child 75

Parent 82.5
Parents 150

Age 65
Age 62
Age 60
While caring for
child under age 18
Until age 18, or
19 if a student
Until age 18, or
19 if a student
Age 62
Age 62

PERMANENT TOTAL DISABILITY +

Torker Alone

Torker and Wife

~orker, Wife and
Children

arker and Children

Worker I00

Worker i00

Wife 50
Wife 37.5

Worker i00

Wife 50

Each Child 50

Worker i00

Each Child 50

After a five month
waiting period**
After a five month
waiting period**
Age 65
Age 62

After a five month
waiting period**
While caring for
child, under 18
19 if a student
Until age 18, or
19 if a studen~
After a five month
waiting period**
Until age 18, or
19 if a student

~ All aggregate benefits are limited to the family maximum benefit.
- The five month waiting period also applies to members of the workerls

family.
- At age 65 the disability benefit becomes a retirement benefit.
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EXHIBIT IV

Calculation of the Effect of the Annual Maximum Weekly Benefit
Change on Permanent Total Disability Costs, Effective 7-i-89

APPENDIX C
EXHIBIT C2

7-1-88 7-1-89

Cost of Worker Alone (Exh. IV-A, E)

Cost of Worker with Wife (Exh. IV-B, F)

. Cost of Worker with Child(ten)
(Exh. IV-C, G)

. Cast of Worker with Wife and Child(ren)
(Exh. IV-D, H)

. Total Cost (I) + (2) + (3) + (4)

¯ Effect

26,364,362

41,859,035

4,990,066

63,734,981

136,948,444

26,760,424

42,538,034

5,071,931

64,775,241

139,145,730

1.016
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EXHIBIT IV-A

APPENDIX C
EXHIBIT C3

Calculation of Cost of Worker Alone, Effective 7-1-88

(1)

n

(2) (3) (4)

Annuity SyzboZ
S.S.

Annuity Benefit
Value 164.56+

Reduced
W.C. Benefit

234.87* - 1/2(4)

a 46:0.4167/

0.41~7/646:L~/

21.26 -

927.16 164.56

234.87

152.59

(6)

Cost
(3)x(5)

4,993.34

141,475.34

7. Cost Per Case (Sum Col.

8. Number of Cases

9. Total Cost (7) x (8)

(6)) 146,468.68

180

26,364,362

+ Exhibit IX.
* Exhibit VII.
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EXHIBIT !V-B

Calculation of Cost of Worker with Wife,

APPENDIX C
EXHIBIT C4

Effective 7-1-88

(1) (2)

n Annuity Symbol

(3) (4) (s)

Social Reduced
Annuity Security W.C. Benefit
Value Ben.++ 234.87* - 1/2(4)

(~)

Cost
(3)x(5)

0 a 21.67/

0-8 21.67/a 446.88/**

>=11 l~.OOOOlE s~:~

21.52 -

381.53 164.56

64.72 164.56

365.02 226.27

234.87

152 ¯ 59

152 ¯ 59

121.73

5,054.40

58,217.66

9,875.62

44,433.88

7. ’Cost Per Case (Sum Col. (6))

8. Number of Cases

OTotal Cost (7) x (8)

117,581.56

356

41,859,035

+ Exhibit IX.
* Exhibit VII.
** Minimum Payable: 6 x 52 x 234.87 = 73,279

73,279 has been paid.
(21.67 x 234.87) + (446.88 X 152.59) = 73,279

++ n = 0-11: (164.56+)
n = 11: (164.56+ x 1.375)

When n = 9.0106 years
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DeterminatioD of the Averaae Soci~ Security Weekly

APPENDIX C
EXHIBIT C5

Benefits

Survivorship
or

Disability Retiremen~

Effective Average Indexed Annual Wage*
Effective Average Indexed Monthly Wage = (A)/12**
Primary Insurance Amount for 07/01/89,**
Maximum Monthly Family Benefit for 07/01/89-***
Primary Weekly Benefit = [(C)x12]/52
Maximum Weekly Family Benefit ’ [(D)x12]/52

19,379.95
1,614.00

713.10
1,069.65

164.56
246.84

19,379.95
1,614.00

713 ¯ I0
1,291.10

164.56
297.95

* The sum of the
Exhibit IX-A), divided by 19.

** Any fraction of a dollar is dropped.
*** The Primary Insurance Amounn for workers becoming elegible

is derived as the sum of the following:

19 greatest "Effective Annual Indexed Wages" (from

90% of the first $339 of the Average Indexed Monthly Wage
32% of the nex~ $1,705 of the Average Indexed Monthly Wage
15% of any amount over $2,044 of the A.I.M.W.

after 07/01/89

305.1011~
408.00

9,o~

Any fraction of a dime is dropped from the total. 713.10

~** The Maximum Family Benefit for disabled workers is derived as the lesser
of:

(i) 85% of the A.I.M.W. ($1,371.90) or 100% of the P.I.A. ($713.10),
whichever is greater, and:

(2) 150% of the P.I.A. ($1,069.65).

The Maximum Family Benefit for retired workers is derived as the sum of
the following:

150% of the P.I.A. less than $433
272% of the P.I.A. greater than $433
134% of the P.I.A. greater than $626
175% of the P.I.A. greater than $816

and less than $626
and less than $816

649.50
524.96
116.71

0.00

Any fraction of a dime is dropped from the total. 1,291.10
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TEMPORARY TOTAL INJURIES

This Appendix describes the detailed calculations underlying a sample NCCI benefit
pricing for temporary total (T’r) disability.

Exhibit D1, Sheet I displays NCCI’s summary of the benefit provisions and the law
amendment change for TT disability cases. The only change in the benefit structure is
an increase in the maximum weekly benefit from $354.69 per week to $371.21 per
week.

Exhibit D2, Sheets 1-2 show the distribution of durations for these claims based on
the injury table.

For purposes of this Appendix we will assume that the calculation of the average
weekly workers compensation benefits have been computed elsewhere in accordance
with the statutory provisions and NCCI’s estimate of the state average weekly wage
(SAVVW). Sample calculations of average weekly benefits using NCCI’s formulas
appear in Appendix E.

Exhibit D3 is NCCI’s exhibit for the calculation of the effect of the law amendment
change on temporary total disability benefits. Line I is the statutory waiting period,
that is, the required number of days lost before TT benefits become available, based
on pre and post-law amendment. In this exhibit there is no change in the waiting
period. Line 2 is the retroactive period, that is, the minimum number of days lost after
which the injured worker can recoup the TT benefits for the waiting period.

Line 3 is the total days of disability based on the cases which exceed the waiting
period from line 1. This represents the average number of days for which TT benefits
will be paid. This number is the entry in column (4) from Exhibit D2, Sheet 1
corresponding to the disability period lasting 4 days or longer.

Line 4 of Exhibit D3 is the total number of cases which exceed the. retroactive period
and, therefore, can recoup TT benefits for the waiting period. This number is the
entry in column (3) from Exhibit D2, Sheet I corresponding to the disability period
lasting 15 days or longer. Given 39,245 cases that exceed the retroactive period, then
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the additional number of benefit days is the length of the waiting period (3) times the
number of cases (39,245). This is the calculation that appears in Line 5.

Line 6 is the total days of TT benefits payable, that is, the sum of line 3 and line 5.
That is, the total number of benefit days for all cases that exceed three days in
duration, plus the additional days of benefits for the cases that exceed the retroactive
period.

Line 7 is line 6 divided by 7, that is the total weeks of TT benefits payable. Line 8 is
the average weekly temporary total benefit. This has been calculated based on the
statewide average weekly wage (SAWW), the minimum and maximum weekly
benefits, and the wage table. Its derivation is not shown here. (Sample calculations
of average weekly benefits using NCCI’s formulas appear in Appendix E.) Note that
the average weekly benefit changes from the old law to the new law, while all the
duration statistics are identical under the old law and the new law.

Line 9 is the total cost in dollars for TT benefits, that is, the product of line 7 and
line 8. Line 10 is the overall effect of the law change on temporary total disability
costs, that is, the total cost in dollars based on the new law divided by the total cost in
dollars based on the old law.
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EXHIBIT

APPENDIX D
EXHIBIT D1

Summary of Principal Benefit Changes Due to the Annual
Maximum Weekly Benefit Change, Effective 7-1-89

Fatal 7-1-88 7-1-89

% Rate of Compensation
Min./Max. Weekly Benefit
Duration: Widow,

Child(ten)

Others
Bdrial Allowance
Subsequent Injury Fund

(non-dependency cases)
Remarriage Award

(if no dep. children)
Social Security Benefit Offset

Total Disability

% Rate of Compensation
Min./Max. Weekly Benefit
Duration
Social Security Benefit Offset

Waiting Period/Retroactive
after, days

Minimum Payable (in dep. cases)

Permanent Partial Disability

$88.67,/$354.69+

$354.69+

$92.80,/$371.21+
Life or Remarriage
To age 18, or 21
if a student
Life
$2,000

$15,000

Two year lump sum
W.C. Benefit reduced
by 100% Initial S.S.
Benefit

66 2/3%
$371.21+
Period of disability
W.C. Benefit reduced
by 50% Initial S.S.
Benefit

3/14
6 years of W.C.
Benefits

Weekly Benefit: Schedule
Non-Schedule

Healing Period
Duration: Schedule

Non-Schedule

Maximum Amount Payable:
Schedule
Non-Schedule

Minimum Payable

Fixed at $150.00
Fixed at $120.00
Same as Temp. Total
As per Schedule
Life Expectancy x %
Disability

$150.00 x Schedule
$37,560
Amount determined
due
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EXHIBIT VI-A

APPENDIX D
EXHIBIT D2
SHEET 1

SPECIAL CALL FOR ACCIDENT STATISTICS DISTRIBUTION OF DURATIONS

Temporary Total Accident Distribution According
to Duration of Disability

(1)
Disability

?eriod (Days)

(2) (3) (4)
Total Summation of Days Disability
Cases Col. 2 Upward Las~ing Col. 1 and Over

.3 8,973 103,371
2 8,198 94,398
3 6,236 86,200
4 7,077 79,964
5 6,437 72,887
6 5,156 66,450
7 4,854 61,294
8 2,351 56,440
9 2,407 54,089

I0 2,865 51,682
ll 2,665 48,817
12 2,156 46,152
13 1,891 43,996
14 2,860 42,105
15 1,563 39,245
16 1,621 37,682
17 1,703 36,061
18 1,486 34,358
19 1,096 32,872
20 888 31,776
21 2,009 30,888
22 854 28,879
23 910 28,025
24 961 27,115
25 762 26,154
26 590 25,392
27 467 24,802
28 1,480 24,335
29 532 22,855
30 604 22,323
31 655 21,719
32 603 21,064
33 437 20,461
34 376 20,024
35 894 19,648
36 389 18,754
~7 390 18,365
38 442 17,975
39 424 17,533
40 287 17,109
41 274 16,822
42 1,160 16,548

43 - 49 2,692 15,388

1
1
1
1
1
1
1
1
1
1
1
1
1
!

1,453,700 -

3 060,329
2 956,958
2 862,560
2 776,360
2 696,396
2 623,509
2 557,059
2 495,765
2,439,325
2,385,236
2,333,554
2,284,737
2 238,585
2 194,589
2 152,484
2 113,239
2 075,557
2 039,496
2 005,138
1 972,266
1 940,490
1 909,602
1 880,723
1 852,698
1 825,583
1 799,429
1 774,037
1 749,235

724,900
702,045
679,722
658,003
636,939
616,478
596,454
576,806
558,052
539,687
521,712
504,179
487,070
470,248
,366,629
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EXHIBIT VI-A (Cont.)

APPENDIX D
EXHIBIT D2
SHEET 2

SPECIAL CALL FOR ACCIDENT STATISTICS DISTRIBUTION OF DURATIONS

Temporary Total Accident Distribution According
to Duration of Disability

(1) (2) (3) (4)
Disability Total Summation of Days Disability

Period (Days) Cases Col. 2 Upward Lasting Col. 1 and Over

50 - 56 2,155 12,696 1,353,205 -
57 - 63 1,725 10,541 1,270,007
64 - 70 1,258 8,816 1,201,053
71 - 77 987 7,558 1,142,491
78 - 84 807 6,571 1,092,325
85 - 91 626 5,764 1,048,409
92 - 98 544 -5,138 1,009,770
99 - 105 423 4,594 975,102

106 - i12 342 4,171 943,909
113 - 119 273 3,829 915,620
12~m~- 126 271 3,556 889,496
i~ 133 231 3,285 865,275
L.~II~- 140 217 3,054 842,900
L41 - 147 196 2,837 821,900
L48 - 154 167 2,641 802,615
~55 - 161 137 2,474 784,524
-62 - 168 130 2,337 767,578
.69 - 175 i16 2,207 751,530
.76 - 132 129 2,091 736,343
.$3 - 189 86 1,962 721,921
.90 - 196 92 1,876 708,412
.97 - 203 62 1,784 695,503
~04 - 210 74 1,722 683,169
ill - 217 73 1,648 671,280
.18~- 224 55 1,575 659,919
~25 - 231 63 1,520 649,050
.32 - 266 220 1,457 638,570
.67 - 301 203 1,237 591,139
02 - 336 95 1,034 551,611
37 - 371 104 939 517,143
72 - 406 80 835 485,961
07 - 441 67 755 457,909
42 - 476 64 688 432,519
77 - 511 58 624 409,434
12 - 581 80 566 388,570
3~i~ 651 65 486 351,514
V d Over - 421 319,770

1,281,192
1,210,298
1,150,461
1,099,160
1,054,427
1,015~082

979,894
948,240
919,548
893 144
868,653
846~026
824849
805306
787 062
769 952
753 784
738 480
723 948
710 316
697 317
684 914
672 957
661 521
650 588
640 049
592 396
552 653
518 088
486 802
458 672
433 213
410 069
389 141
352 003
320 191

xxx
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EXHIBIT Vl

i~rrr_l~UIA i_)
EXHIBIT D3

Calculation of the Effect of the Annual Maximum Weekly Benefit
Change on Temporary Total Disability Costs, Effective 7-!-89

7-1-88 7-1-89

I. Waiting Period (days)

2. Retroactive After (days)

3. Days Disability Based on (I)

4. Total Cases based on (2)

5. Additional days of disability based on
(2) ((4) x (z))

6. Cost in days ((3) + (5))

7. Cost in Weeks

8. Average Weekly Benefit
(Exh. VII-B ,VIII-B)

9. Monetary Cos~ (7) x (8)

0. Effecr

3

14

2,776,360

39,245

i17,735

2,894,095

413,442

234.87

97,105,122.54

3

14

2,776,360

39,245

117,735

2,894,095

413,442

237.19

98,064,307.98

i.010
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PERMANENT PARTIAL INJURIES

This Appendix describes the detailed calculations underlying a sample NCCI benefit
pricing for major permanent partial claims. It is divided into six sections:

Ao

B.
C.
D.
E.
F.

Scheduled Injuries
Non-Scheduled Injuries
Healing Period
Summary
Lump Sums
Comparison of Model Pricing to Other Data

A. Scheduled Injury Benefit Calculation Details

This part illustrates the NCCI detailed calculations for a sample state.

Exhibit E1 summarizes a typical NCCI calculation of a permanent partial benefit
change pricing. Linesl, 3, 5, and 11 (El, Sheet 1 for major permanent partial El,
Sheet 2 for minor permanent partial) are derived from Exhibit E2 (Sheet 1 for major,
Sheets 2-3 for minor) and are the estimated number of weeks of benefits for various
components of the permanent partial benefit package.

Exhibit E2, Sheet I summarizes a typical NCCI calculation of their evaluation of
permanent partial law changes. This exhibit displays the derivation of the number of
weeks of benefits for scheduled permanent partial and healing period benefits.
Columns 2, 3, and 8 of Exhibit E2 are based on the NCCI injury tables.

Column (1) of Exhibit E2, Sheet I lists the types of scheduled injuries that are
contained in many workers compensation statutes. For states, that have a less
exhaustive list of scheduled injuries, this table is collapsed into a smaller table.
Conversely, for states, that have a more comprehensive list of scheduled injuries, this
table is expanded into a larger table. For example, in a state in which back injuries
are scheduled injuries, this item would be included part A of Exhibit E2, Sheet I and
the part B, other major injuries, total would be decreased.
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Column (2) of Exhibit E2, case frequency, gives a frequency of the injuries. For
example, from this table we see that for state X, 50.3% (503 / 1,000) of major
permanent partial injuries are scheduled injuries. Also, 0.05% (5 / 1,000) of major
permanent partial injuries are due to the dismemberment of a hand. The distribution
of frequency by injury type is derived from the injury table.

Column (3) of Exhibit E2, average percentage loss, is derived from the NCCI injury
tables. The percentage loss refers to the percentage loss for that particular member or
organ. Therefore, amputation results in 100% loss. For loss of use, the percentage
loss of use of that member is also based on the NCCI injury table. The figures in
column (4), schedule at 100%, are based on the state statute. For example, some
state statutes indicate that for the partial loss of use of an arm, hand, thumb, finger,
leg, foot, toe or phalanges, compensation shall be paid for the proportionate loss of
the use of such arm, hand, thumb, finger, leg foot, toe or phalanges. Other states may
define a specific benefit for partial loss of use. For example, in our sample state X, we
see that the figures in column (4) for partial loss of use are 50% of the figure for total
loss of use. This relationship is based on the terms of the statute. The NCCI does not
typically provide the details underlying their calculations.

Column
number
for both

(5) is the product of columns (3) and (4). That is, it represents the total
of weeks of permanent partial benefits payable based on the injury schedule,
total loss of use of various members and partial loss of use.

Column (6) is column (5) discounted for interest only for durations that are longer than
52 weeks, while shorter durations are undiscounted.

The figures in column (7), weeks payable for schedule, is the product of column (2)
times column (6). This product for a particular injury represents the discounted
number of weeks that would have to be paid in permanent partial benefits for this
group of 1,000 permanent partial injuries. For example, from Exhibit E2, Sheet I, we
see that for State X, on average out of every 1,000 major permanent partial injuries 5
will for dismembered hands. For state X, a worker who has sustained such a hand
injury will receive 195 weeks of permanent partial benefits or on a commuted basis,
182.98 weeks. Therefore, out of every 1,000 major permanent partial injuries, 915
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commuted weeks of benefits will be due to dismembered hand injuries (915 = 5 x
183). Also, from this exhibit we see that on the average out of every 1,000 major
permanent partial injuries, a grand total of 51,984 commuted weeks of benefits will
be paid for scheduled injuries.

Column (8), average healing period, indicates, for each type of injury, the healing
period associated with the injury. This distribution is based on the Injury Table.
Finally, column (9), weeks payable for healing period, gives an estimate of the number
of weeks that benefits must be paid for the healing period. For example, for
dismembered hands, out of every 1,000 major permanent partial injuries, the
employers of state X would be liable for 145 weeks of healing period benefits, i.e.,
145 weeks of temporary total benefits. In some states healing period benefits are an
add on to the permanent partial scheduled benefits, as is the case for our sample
state. In other states they may be subtracted from the duration of permanent partial
benefits. Other combinations are also possible. For example, some states limit the
combined duration of healing period and permanent partial benefits. Any of these
combinations could be reflected on this exhibit. However, in case of a limit on the
combined duration of healing period and permanent partial benefits, care must be
taken to properly calculate the effect. For example, if there is a limitation of 250
weeks on the combined benefits, the average limited benefit is not the sum of the
limited sum of the component parts.

Finally, from the summary of part A on Exhibit E2, Sheet 1, we see that NCCl
estimates that out of every 1,000 major permanent partial injuries, 503 will be
scheduled injuries producing on the average 103.35 (103.35 = 51,984/503) weeks of
scheduled benefits and on average 25.76 (25.76 = 12,956 / 503) weeks for healing
period.

B. Permanent Partial Non-Scheduled Injuries

Part B of this exhibit displays the information on permanent partial non-scheduled
injuries. For this sample state, we see that out of every 1,000 major permanent partial
injuries, 497 are estimated to be non-scheduled injuries producing on the average 36
weeks of healing period. (Note that this average healing period is greater than the
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average healing period for scheduled injuries.) Also, NCCI ,,,,~ill assume that for the
major permanent partial non-scheduled injuries these injuries will produce, on the
average, a 40% wage loss. These amounts are also derived from the injury table. For
this sample state, the duration of permanent partial benefits for non-scheduled injuries
are calculated on another exhibit, using annuity functions. Possible approaches we
have seen in other states include a 40% wage loss for the maximum duration of
permanent partial benefits, or the use of external data sources to estimate durations.

The average weekly benefit is calculated in a similar manner throughout the NCCI
benefit pricing structure. That is, the following elements are used:

Compensation Rate (typically 66 2/3%, but for this sample state it will
be 50%, 55%, 67%, or 75% depending on the type of benefit)

bo

Cg

Statewide Average Weekly Wage

Minimum and Maximum Benefits

d.    Wage Table

We will now review Exhibit E3, which calculates average weekly benefits in more
detail. Lines 2 and 3 give the date of the law change and the percentage rate of
compensation for this type of injury. In this case, it is 55% of the injured employee’s
average weekly wage. The percentage is set by statute. Also, lines 4 and 5 are set by
statute. For state X, as of 10/1/88, the maximum weekly benefit payable will be
$380.77 and the minimum benefit will be $0.00.

Line 9 is calculated by NCCI from the Current Population Survey. (See Section III,
Subsection B of the main report.) Lines 10 through line 13 are self explanatory. Lines
14, 15, 17, and 18 are derived from the wage table. Line 22 which is the sum of lines
16, 20, and 21, displays the limit factor. This factor indicates that because state X will
limit the injured employee’s wage to no more than $380.77 in the calculation of his
workers compensation benefit, the state’s average weekly wage should be modified
by the factor 0.8556. Then finally in line 24, an estimate of the average weekly
benefit is calculated as the effective average weekly wage ($353.07) times the rate of
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compensation (55%). The effective average weekly wage is the actual average weekly
wages times the limit factor.

Repeating the above calculations for the different rates of compensation for the
scheduled major permanent partial injuries, we are able to complete part A of
Exhibit El. In line 7 of Exhibit El, Sheet I, we see that under the old law, an estimate
of the benefit costs for the 1,000 the scheduled major permanent partial injuries
would be $8,642,589 and under the new law the cost for these same injuries would
be $8,949,497. One must be careful, how one interprets this number. The NCCI is
not suggesting that the total cost to state X for these benefits is $8.6 million under the
old law and $8.9 million under the new law. Rather, the NCCI is constructing a
model of the benefit structure. The proper interpretation is that for the 503 injuries
that comprise the table of scheduled injuries, the total cost under the old system
would be approximately $8.6 million and under the new law the cost would be $8.9
million. Another possible way to interpret these numbers is to say that under the old
system an estimate of the average cost per scheduled injury would be $I 7,182
(8,642,589 / 503) and an estimate of the average cost per scheduled injury under the
new law would be $17,792 (8,949,4971 503).

Returning to Exhibit El, Sheet I, line 10 is the product of line 8 times line 9. Line 10
should be interpreted as follows: On average, out of every 1,000 major permanent
partial injuries, $23,580,246 will be paid for non-scheduled injuries benefits under the
old law and on average, out of every 1,000 major permanent partial injuries,
$23,601,596 will be paid for non-scheduled injuries under the new law, (i.e., average
costs of $47,445 (23,580, 246/497) under the old law and $47,488 (23,601,596/497)
under the new law).

For the sample state, non-scheduled permanent partial injuries are compensated
based on wage loss. Since there is an assumed 40% wage loss for major injuries
(based on the injury table), and by statute, the injured employee is entitled to a
lifetime weekly benefit equal to 55% of his wage loss, the calculated benefit is 22%
(.22 = .55 x .40) of his average weekly wage. (The lifetime benefit is not readily
apparent from the NCCI summary of benefits.) The 40% wage loss assumption is
probably not critical in this situation since the same percentage is used in the pre and
post law change calculations. (The exact size of the wage loss assumption will usually
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only affect the weights attributable to non-scheduled as compared to scheduled
injuries. In this sample state, approximately 60% of the major permanent partial
benefits are considered to be non-scheduled and the estimated change in the cost of
non-scheduled benefits is +0.1%. Meanwhile the scheduled benefits and the healing
period benefits comprise approximately 40% of the total costs and are estimated to
increase by +3.6%.) In a situation where there would be a change in the method of
compensating non-scheduled benefits, we would consider this a non-formula change.
However, NCCI may still include this variation as a formula change.

From Exhibit E2, Sheet 1, we see that out of even/1,000 major permanent partial
injuries, 497 of the injuries are estimated to be non-scheduled injuries. For these,
non-scheduled injuries the average healing period will be 36 weeks. So after the 36
weeks, the employee will be entitled to permanent partial benefits for life. Therefore,
under this scenario, NCCl needs to estimate the average number of weeks of benefits
that will be paid. To make this estimation, NCCl assumes that the average age when
injured of an employee with a major permanent partial non-scheduled injury is 37
years old. This average age is from an analysis by NCCl of its injury tables. NCCl
then calculates that the average life expectancy of a 37 year old is 2,057.14 weeks
(approximately 40 years). The life expectancy is derived from the 1979 Total
Population Life Tables.

Next, NCCI calculates a duration of benefits of 15.5472 years using the following
formula:

15.5472 = [(2,057.14 - 36)x .40/52]

where:

the 2,057.14 is the life expectancy in weeks,

the 36 refers to the average healing period for non-scheduled major
permanent partial in weeks,

the .40 represents the average duration of loss of earning capacity benefits as a
percent of the maximum possible duration, and
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the 52 divisor converts weeks to years.

According to NCCI, the .40 factor to adjust durations was based on a special
countrywide call for wage loss data that compared the average duration of wage loss
claims to the average statutory maximum. Coincidentally, the .40 is also the factor
that represents the average wage loss for major permanent partial claims. In addition,
for permanent partial minor claims, a .25 factor is used for both the average wage loss
and the average duration adjustment. Based on the NCCI formula, the annuity
formula for a permanent partial major non-scheduled injury stream of benefits would
be Y, where Y is defined as an annuity for a person age 37 continuous for 15.5472
years. Finally, we see that out of 1,000 major permanent partial injuries on the
average, 305,009 (305,009 = 497 x Y x 52) weeks of benefits will be payable for non-
scheduled injuries. This is the number appearing on line 8, of Exhibit El, Sheet 1.
The annuity tables used to calculate Y are the 1979 Total Population Annuity Value
Tables with interest rate of 3.5% and an escalation rate of 0.00% per annum. The
interest rate used is a standard value for benefit evaluations and the escalation rates
are based on the statutory provision for escalation of workers compensation benefits.

The calculation of the average weekly benefit for non-scheduled injuries, (Exhibit El,
Sheet 1, line 9), is similar to the calculation for scheduled injuries except for one
departure. As mentioned above, by statute the benefits for non-scheduled injuries is
55% of wage loss, NCCI uses the number 22% (.22 = .55 x .40) for the nominal rate
of compensation. This is based on the assumption of a 40% wage loss for major
permanent partial injuries. So for state X, this results in an average weekly benefit
pre-law change of $77.31. Post-law change the average weekly benefit is estimated
to be $77.38 (Exhibit El, Sheet 1, line 9).

NCCI is not calculating the average benefit based on a 40% wage loss and a benefit
percentage of 55% times actual wage loss. Instead, NCCI is calculating the average
benefit for a worker who receives a 22% (40% x 55%) benefit times their full wage
rate. There are two complications with the NCCI conversion both related to how the
wage table operates. First of all, by calculating a low benefit rate (22% for major and
13.75% for minor permanent partial), a worker must be very highly paid for the
maximum benefit limit to apply. Secondly, the 40% wage loss is assumed to apply
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exactly to all workers. However, it is more likely that the wage loss will vary around
40% with some workers having a lower percentage of wage loss and some workers
having a higher percentage of wage loss. The NCCI method understates the impact of
the maximum weekly benefit increase.

A simplified example may help to clarify the situation. Assume that two workers are
each earning 150% of the statewide average weekly wage. Also assume that the
benefit percentage is 70% of the workers actual wage loss subject to a maximum
benefit of 50% of the statewide average weekly wage.

When both workers suffer a major permanent partial non-scheduled injury, the
average benefit depends on the distribution of the wage loss. In Scenario I, the NCCI
method, both workers suffer a 40% wage loss. Both workers have a wage loss of 60%
of the SAWW [40% of 150%], and a benefit of 42% of the SAWW [70% of 60%] and
the maximum benefit has no effect. In Scenario 2, one worker suffers a 10% wage
loss and one worker suffers a 70% wage loss (for an average wage loss of 40%).
Worker #I has a wage loss of 15% of the SAWW (10% of 150%) and worker #2 has
a wage loss of 105% (70% of 150%) of the SAWW. Their respective benefits are
10.5% and 73.5%. Therefore, worker #2 should be subject to the wage cap. It
appears that the NCCI methodology underestimates the impact of the maximum
weekly benefit, which in turn leads to an underestimate of the impact of the law
change. While not a difficult problem in the formula area, the lack of data and
information on wage loss is a serious problem when trying to price non-formula
benefit changes.

The calculations for minor permanent partial non-schedules injuries are similar to
those for major. A key difference is that a 25% wage loss assumption is used instead
of the 40% figure used for major.

C. Healing Period Benefits

NCCI first estimates the number of weeks of healing period for their 1,000 typical
major permanent partial injuries. See Exhibit E2, Sheet 1, column 9. From this
exhibit, we see that for every 1,000 major permanent partial injuries, on the average,
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there will be 30,848 weeks payable for healing period. This is the number that
appears on line 11 of Exhibit El, Sheet 1.

The calculation of the average weekly benefit for healing period is similar to the
calculation of average weekly benefit for permanent partial scheduled injuries. See
Exhibit Ell (old law) and E12 (new law) for these calculations. One must be aware of
the fact that the healing period is governed by the temporary total benefit structure
and therefore in state X the nominal rate of compensation for the healing period will
be 67% of the injured employee’s average weekly wage.

So for state X, we can conclude from Exhibit El, Sheet 1, that, on the average, out of
every 1,000 major permanent partial injuries, $6,212,787 will be paid for healing
period benefits under the old law, and, under the new law, on the average, out of
every 1,000 major permanent partial injuries, $6,433,659 will be paid for healing
period benefits.

The table below indicates which exhibits display the calculation of the average weekly
benefit for each part of the permanent partial package:

Exhibit Purpose Compensation Rate

E3 Dismemberment, 100% Loss of Use, Old Law 55%
E4 Dismemberment, 100% Loss of Use, New Law 55%
E5 Partial Loss Of Use, Old Law 50%
E6 Partial Loss Of Use, New Law 50%
E7 Scheduled Permanent Partial, Old Law 75%
E8 Scheduled Permanent Partial, New Law 75%
E9 Non-Scheduled, Major, Old Law 22%
El0 Non-Scheduled, Major, New Law 22%
Ell Total Disability, Healing, Old Law 67%
E12 Total Disability, Healing, New Law 67%
E13 Non-Scheduled, Minor, Old Law 13.75%
E14 Non-Scheduled, Minor, New Law 13.75%
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D. Summary

In Exhibit El, Sheet 1, the sum of lines 7, 10, and 13, yields line 14. Line 14,
therefore, represents the total benefits payable for the 1,000 major permanent partial
injuries. Hence, on average out of every 1,000 major permanent partial injuries
$38,435,622 of benefits will be paid under the old law and, on the average,
$38,984,752 under the new law. Another way of stating this conclusion is as follows:
An estimate of the average cost of benefits under the old law is $38,435.62
(38,435.62 = 38,435,622 / 1,000) and is $38,984.75 under the new law. Therefore,
an estimate of the change in the average benefit costs would be 1.01 4 (1.01 4 =
38,984.75 / 38,435.62).

E. Lump Sums

NCCI’s benefit pricing model attempts to estimate the average cost of benefits based
on the statutory structure of the law. They reflect lump summing of claims to a limited
extent in that scheduled permanent partial claims greater than 52 weeks in duration
are assumed to be commuted. However, in many states, the lump summing of claims
is an important issue and states sometimes adjust their systems to make the lump
summing of claims more difficult or easier, depending on the perceived problems in
the state. The NCCI formula pricing methodology does not give recognition to the
prevailing lump summing approach in the state, and it does not reflect the impact of
changes in lump summing.

Lump sums are an important component of how workers compensation claims are
settled. Depending on other factors in the environment, states may consider that too
many cases are being lump summed, and that the use of lump sums should be
discouraged. In other circumstances, states may wish to encourage the use of lumps
sum settlements, for example when there is a large backlog in the administrative
inventory of claims awaiting processing.

Therefore, legislation often addresses the use of lump sum settlements.
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Insurers utilize lump sum settlements for a variety of reasons. In some states they may
be the only way to be reasonably sure of terminating benefits. In other states, the use
of lump sum settlements may be advantageous to the company to release themselves
from future liability on the claim and avoid the risk of a adverse outcome, (similar to
the settlement of a liability claim). A discussion of all the reasons for and cost impacts
of lump sum settlements is beyond the scope of our assignment. However, in this
section we will point out some of the impacts that lump sums have on the benefit
evaluation process.

1. Where are lump sums currently reflected in the benefit evaluation formulas?

In the current benefit pricing formulas lump sum values are not generally used.
However, certain benefit components are evaluated by the use of annuities, which are
discounted at a 3.5% interest rate. In addition, scheduled permanent partial benefits
over 52 weeks in duration are ’commuted". That is, they are discounted for interest at
a 3.5% rate.

The choice of a 3.5% interest rate derives from statutory reserving requirements and is
not intended to reflect market interest rates. When an insurer is evaluating the merits
of a lump sum settlement they are likely to select an interest rate based on their
evaluation of current and future interest rates. For an individual case, the present
value at a 3.5% rate compared to the present value at a 6.0% rate may be
substantially different. This should have only a small impact on the formula benefit
calculation, where the interest rate will only affect the weights assigned in the pricing
calculation. However, in a non-formula situation the impact may be more substantial.

What are some of the areas where lump sums may affect data reported to
NCCI?

As noted above, an insurer may use a lump sum settlement to release themselves from
future liability on the claim and avoid the risk of a adverse outcome. When the
insurer reports this loss experience to NCCl, the claim will have a r.educed value
based on the interest discount and the probability value reflecting the chance of an
adverse outcome. In most cases, the lump sum will be reported as a permanent
partial. This indicates that, absent lump sums, some fraction of the permanent partial
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claims would have been permanent total claims. This, in turn, indicates that the
benefit structure for permanent total claims will impact on the settlement value of
permanent partial claims.

F. Comparison of Model Pricing to Other Data

As noted above, the average benefit cost estimated by NCCI is a model of what the
statutory benefit structure is expected to pay for a major permanent partial injury. For
the sample state under review, this average is $38,436 under the old benefit structure.
In addition, NCCI gathers WCSP data on the actual cost of major permanent partial
injuries. NCCl also has loss development techniques to develop the immature WCSP
data to an ultimate value. Therefore, it is possible to compare the estimated benefit
cost of an injury based on the formula pricing model to actual data obtained from the
WCSP. Such a comparison may be useful in evaluating the performance of the
pricing models.
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APPENDIX E
EXHIBIT E1
SHEET 1

STATE X LAW MEMO

CaLcutati(.~ of the Monetary Cost and Effect
of Amendments on Pemane~t Partial Benefits

A. PERMANENT PARTIAL SCHEDULE INJURIES

1. Costs in Units of gks. gages (a)
2. Average WeekLy Benefit (Exh. E3, E4)
3. Costs in Units of Wks. gages (b)
4. Average WeekLy Benefit (Exh. ES, E6)
5. Costs in Units of Wks. Wages (c)
6. Average WeekLy Benefit (Exh. ET, ES)
7. Cost of ScheduLe Injuries

(1)x(2)+(5)x(4)+(5)x(6)

Major Pem. Partia[
Law Effective

10-1-88 7-1-89

50,560 50,560
166.15 172.05
1,067 1,067

151.0~ 156.41
357 357

226.57 234.62

8,642,589 8,949,497

B. PERHANENT PARTIAL NON-SCHEDULE INJURIES

8. Costs in Units of gks. Wages
9. Average Weekty Benefit (Exh. E9, EIO)

10. Cost of Non-Schedute Injuries (8)x(9)

305,009 * 305,009 *

77.31     77.38

23,580,246 23,601,596

C. PARTIAL DIABILITIES -HEALING PERIO0

11. Cost in Units of Wks. gages (Exh E2, Sheet I) 30,848

12. Average Weekly Benefit (Exh E11, E12) 201.40

13. Cost of Heating Period (11)x(12) 6,212,787

30,848

208.56

6,433,659

D. TOTAL MOHETARY COST g EFFECT

14. Total Cost of Partial Disability Benefit
(7)+(10)+(13)

15. Effect

38,435,622 38,984,752

1.014

Notes: (a) Exh. E2 , Sheet I, CoLumn (7), the summation of the Aas.

(b) Exh. E2, Sheet I, CoLumn (7), the sun~ation of the B’s.

(c) Exh. E2, Sheet I, CoLumn (7), the summation of the C’s.

(*) Life Expectancy of a 37 yr old = 2,057.14

[(2,057.14 - 36) x .40] / 52 = 15.5472 , 36 is the average H. P.

from Exhibit E2, Sheet 1, Section B

a37:15.5472] x 497 x 52 = 305,009
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EXHIBIT E1
SHEET 2

STATE X LAW HERO

Catcutation of the Monetary Cost and Effect
of Amendments onPer~anent Part|at Benefits

A. PERHANENT PARTIAL SCHEDULE INJURIES

1. Costs in Units of Wks. Wages (a)
2. Average Weekty Benefit (Exh. E3, E4)
3. Costs in Units of W~s. Wages
4. Average Weekty Benefit (Exh. E5, E6)
5. Costs in Units of W~s. Wages (c)
6. Average WeekLy Benefit (Exh. ET, ES)
7. Cost of ScheduLe Injuries

(1)x(2)+(3)x(4)+(5)x(6)

B. PERNANEHT PARTIAL NON-SCHEDULE INJURIES

8. Costs in Units of Wks. Wage
9. Average WeekLy Benefit (Exh. E13, E14)

10. Cost of Non-ScheduLe Injuries (8)x(9)

Hiner Perm. Partia|
Law Effective

10-1-88     7-1-89

~6,732 46,732
166.15 172.05

767 767
151.0~ 156.41

103 103
226.57 234.62

7,903,706 8,18~,373

480,166"    480,166"

48.49 48.50

23,283,249 23,288,051

C. PARTIAL DIABILITIES - HEALING PERIO0

11. Cost in Units of Wks. Wages (Exh E2, Sheet 3) 31,717 31,717
12. Average Weekty Benefit (Exh Ell, E12) 201.40 208.56

13. Cost of HeaLing Period (11)x(12) 6,387,804 6,614,898

D. TOTAL HONETARY COST & EFFECT

14. Totat Cost of Partiat Oisabitity Benefit 37,574,759 38,087,322
(7)+(10)+(13)

15.

Notes:

Effect 1.014

(a) Exh. E2, Sheets 2 and 3, Cotumn (7), the sumation of the A’s.
(b) Exh. E2, Sheets 2 and 3, CoLun~ (7), the summation of the B’s.
(c) Exh. E2, Sheets 2 and 3, Cot~sm (7), the summation of the C’s.
(*) Life Expectancy of a 37 yr old = 2,057.14

[(2,057.14 - 14) x .25] / 52 = 9.8228 , 14 is the average H. P.
from Exhibit E2, Sheet 3, Section B

a37:9.8228] x 1,120 x 52 = 480,166



STATE X LAW NENO

(1)
LAW EFFECTIVE
10-1-88 and T-I-89

Vatuation of Major Permanent Partiat

(2) (3) (4) (5) (6) (7) (8)     (9)

Weeks Weeks
Weeks Duration Payabte Payabte

................................. For Avg. For
Case Ave. % Sched. Payabte Com-     Sched. H.P. H.P.

Type of Benfit Freq. Loss At 100% (3)x(4) muted** (2)x(6) (gks) (2)x(8)

A.     SCHEDULE INJURIES

Arm:
Dism. at or above elbow 4 100~ 238.33 2.38.33 220.54 882 A 33 132
Dism. betou etbou 3 100~ 238.33 238.33 220.54 6~2 A 18 54
Loss of use 62 64% 238.33 152.53 145.11 8,997 A 27 1,674
Loss of use - part. 14 13% 119.17 15.49 15.49 217 B 27 378
Loss of use - part. 5 13% 119.17 15.49 15.49 77 C 27 135

Hand:
Dismemberment 5 100% 195.00 195.00 182.98 915 A 29 145
Loss of use 108 65% 195.00 126.75 121.60 13,133 A 20 2,160
Loss of use - part. 23 13% 97.50 12.68 12.68 292 g 20 460
Loss of use - part. 8 13% 97.50 12.68 12.68 101 C 20 160

Leg:
Dism. above knee 6 100% 216.67 216.67 201.90 1,211 A 34 204
Dism. below knee 3 100% 216.67 216.67 201.90 606 A 39 117
Loss of use 110 64% 216.67 138.67 132.52 14,577 A 34 3,740
Loss of use - part. 26 13% 108.34 14.08 14.08 366 B 34 884
Loss of use - part. 9 13% 108.34 14.08 14.08 127 C 34 306

Foot:
Dismemberment 3 100% 173.33 173.33 163.79 491 A 26 78
Loss of use 52 63% 173.33 109.20 105.36 5,479 A 25 1,300
Loss of use - part. 13 13% 86.67 11.27 11.27 147 B 25 325
Loss of use - part. 4 13% 86.67 11.27 11.27 45 C 25 100

Eye:
Enucteation 3 100% 130.00 130.00 124.58 374 A 20 60
Loss of use 33 79% 108.33 85.58 83.21 2,746 A 14 462
Loss of use - part. 4 13% 54.17 7.04 7.04 28 B 14 56
Loss of use - part. I 13% 54.17 7.04 7.04 7 C 14 14

Hearing:
Both ears 3 66% 260.00 171.60 162.24 487 A 3 9
Loss of use - part. I 13% 130.00 16.90 16.90 17 B 3 3
Loss of use - part. 0 13% 130.00 16.90 16.90 0 C 3 0

Totat Schedute Injuries 503 51,984 12,956

APPENDIX E
EXHIBIT E2
SHEET 1

B. Other Major
Injuries

TOTAL

497 36 17,892

1,000 30,848

Notes: ** Co~auted if over 52 weeks.
A = % Rate of Compensation is 55% of State Average geekty gage.
8 = % Rate of Condensation is 50% of State Average Weekly Wage.
C = % Rate of Con~ensation is 75% of State Average Weekly Wage.



STATE X LAW NEHO

(1)
LAW EFFECTIVE
10-1-88 and 7-1-89

VaLuation of Minor Permanent Partial

(2) (3) (4) (5) (6) (7) (8)     (9)

Weeks Weeks
Weeks Duration Payable Payable

................................. For Avg. For
Case Ave. % Sched. PayabLe Com-     Sched. H.P. H.P.

Type of Benefit Freq. Loss At 100~ (3)x(4) muted** (2)x(6) (gks) (2)x(8)

A. SCHEDULE INJURIES

Tht3~b:
Dism. 1 phatange 23 100~ 32.50 32.50 32.50 7~8 A 6 138
Dism. 2 or more 5 100% 65.00 65.00 63.63 318 A 6 30
Loss of use 82 63% 65.00 40.95 40.95 3,358 A 4 328
Loss of use part. 62 13% 32.50 4.23 4.23 262 B 4 248
Loss of use-part. 20 13% 32.50 4.23 4.23 85 C 4 80

Index Finger:
Dism. 1 phatange 48 100% 19.50 19.50 19.50 936 A 5 240
Dism. 2 or more 18 100% 39.00 39.00 39.00 702 A 8 144
Loss of use 129 61% 39.00 23.79 23.79 3,069 A 4 516
Loss of use part. 87 13% 19.50 2.54 2.54 221 B 4 348

Niddte Finger:
Dism. 1 phatange 32 100% 15.17 15.17 15.17 485 A 3 96
Dism. 2 or more 11 100% 30.33 30.33 30.33 334 A 7 77
Loss of use 8~ 61% 30.33 18.50 18.50 1,554 A 3 252
Loss of use part. 68 13% 15.17 1.97 1.97 134 B 3 20~

Ring Finger:
Oism. 1 phatange 19 100~ 10.84 10.84 10.84 206 A 4 76
Dism. 2 or more 8 100% 21.67 21.67 21.67 173 A 4 32
Loss of use 57 61% 21.67 13.22 13.22 754 A 3 171
Loss of usepart. 41 13% 10.8~ 1.41 1.41 58 8 3 123

Little Finger:
Dism. I phalange 15 100% 8.67 8.67 8.67 130 A 2 30
Dism. 2 or more 8 100% 17.33 17.33 17.33 139 A 5 40
Loss of use 61 60% 17.33 10.40 10.40 634 A 3 183
Loss of use part. 34 13% 8.67 1.13 1.13 38 B 3 102

Great Toe:
Dism. I phatange 2 100% 15.17 15.17 15.17 30 A 6 12
Dism. 2 or more I 100% 30.33 30.33 30.33 30 A 12 12
Loss of use 25 64% 30.33 19.41 19.41 485 A 4 100
Loss of use part. 19 13% 15.17 1.97 1.97 37 B 4 76
Loss of use-part. 6 13% 15.17 1.97 1.97 12 C 4 24

Other Toes:
Dismemberment 4 100% 10.83 I0.83 10.83 43 A 9 36
Loss of use 12 59% 10.83 6.39 6.39 77 A 2 24
Loss of use part. 9 13% 5.42 0.70 0.70 6 B 2 18

Hearing: One Ear 7 58% 86.67 50.27 50.27 352 A 3 21
Partial 2 13% 43.34 5.63 5.63 11 8 3 6
Partial 1 13% 43.34 5.63 5.63 6 C 3 3

APPENDIX E
EXHIBIT E2
SHEET 2



STATE X LAW NEMO

(1)
LAW EFFECTIVE
10-1-88 and T-I-89

Valuation of Hirer Permanent Partial

(2) (3) (4) (5) (6) (7) (8) (9)

Weeks Weeks
Weeks Duration Payable Payable

................................. For Avg. For
Case Ave. Z Sched. Payable Com-    Sched. H.P. H.P.

Type of Beflfit Freq. Loss At 100~ (3)x(4) muted** (2)x(6) (Wks) (2)x(8)

A. SCHEDULE INJURIES Najor Nembers

Am 259 13Z 258.33 30.98 30.98 8,024 A 10 2,590
Hand 308 13~ 195.00 25.35 25.35 7,808 A 8 2o4~4
Leg 386 13~ 216.67 28.17 28.17 10,874 A 13 5,018
Foot 202 13~ 17"5.9 22.53 22.53 4,551 A 10 2,020
Eye 32 15~ 108.33 16.25 16.25 520 A 4 128
Hearing (2 Ears) 9 17~ 260.00 44.20 44.20 398 A 3 27

Total Schedule Injuries 2,196 47,602 16,037

APPENDIX E
EXHIBIT E2
SHEET 3

B. Other Hirer Injuries 1,120 14 15,680

Total 3,316 31,717

Notes: ** Commuted if over 52 weeks.
A = ~ Rate of Compensation is 55~ of State Average Weekly Wage.
B = Z Rate of Compensation is 50% of State Average Weekly Wage.
C = % Rate of Compensation is 75% of State Average Weekly Wage.



STATE X LAU MENO

Catcutation of Average Weekty Benefit

1. crass of injury: Schedute Permanent Partiat - Dismemberment, Loss of Use

2. Effective Date of Compensation La~

3. Nominet Rate of Componsation

6. Nini~Woskty Compensation

5. faxia~mWeekty Con~aonsation

6. Effective WeekLy Wage for fin. Benefits (4)1(3)

7. Effective Weekty Wage for fax. Benefits (5)/(3)

8. Average Weekty Wage Based on the 12 Months Ending

9. Average Weekty Wage

10. Ratio to the Average Weekty Wage (fin.) (6)/(9)

11. Ratio to the Average Weekty Wage (flax.) (7)/(9)

12. Line (10) ~djusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. (B) for (12) from Wage Distribution

15. (B) for (13) from Uage Distribution

16. Difference (15) - (14)

17. (A) for (12) from Wage Distribution

18. (A) for (13) from Wage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a ¯

23. Eff. Average Ueekty Uage (9) x (22)

24. Average Weekty Benefit (23) x (3)

10-1

55~

0.00

209.42

0.00

380.77

12-31-87

353.07

0.00

1.078

0.00

1.10

O. 0000

50.1850

50.19

0.0000

67.1858

32.8142

0.00

35.37

85.56~

302.09

166.15

APPENDIX E
EXHIBIT E3



STATE X LAg NENO

Catcutation of Average g~kty B~fit

I. Crass of Injury: $chedute Pemt Partiai - Did+t, Lm$ of Use

2. Effective Date of Co~permation Law

3. Nominal Rate of Conq~ermation

4. Minim~n geekty Compensation

5. Maximum geekty Compensation

6. Effective geekLy gage for Min. Benefits (4)/(3)

7. Effective geek[y gage for Max. Benefits (5)/(3)

8. Average geekty gage Based on the 12 Months Ending

9. Average geekty gage

10. Ratio to the Average geek[y gage (Min.) (6)/(9)

11. Ratio to the Average geekty gage (Max.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. (B) for (12) fro~ gage Oistribution

15. (B) for (13) from gage Distribution

16. Difference (15) - (14)

17. (A) for (12) fro~ gage Distribution

18. (A) for (13) from gage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a %

23. Eff. Average ~eekty gage (9) x

24. Average geekty Benefit(23) x (3)

7-1-89

55~

0.00

228.46

0.00

415.38

12-31-87

353.07

0.00

1.176

0.00

1.20

0.0000

58.1398

58.14

0.0000

74.0989

25.9011

0.00

30.46

312.82

172.05

APPENDIX E
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STATE X LA~ MEMO

Catcutat|on of Average ~eekty Benefit

APPENDIX E
EXHIBIT E5

1. CLass of injury:

2. Effective Date of Compensation Lau

3. Nominet Rate of Compensation

4. Niniu~,~kty Compensation

5. Maxim~zWeekty Compensation

6. Effective WeekLy Wage for Nin. Benefits (4)/(3)

7. Effective WeekLy Wage for Nax. Benefits

8. Average ~eekty Uage Based on the 12 Months Ending

9. Average WeektyWage

10. Ratio to the Average Ueekty ~age (Hin.) (6)/(9)

11. Ratio to the Average WeekLy Wage (Nax.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. iS) for (12) from Wage Distribution

15. (B) for (13) from Wage Distribution

16. Difference (15) - (14)

17. (A) for (12) froez ~age Distribution

18. (A) for (13) fr~age Distribution

19. Differ~e 100.00 - (18)

20. Pr~t (10) x (17)

21. Pred~t (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a ~

23. Eff. Average ~kLy ~age (9) x (22)

24. Average leekty Benefit (23) x (3)

ScheduLe Permanent Partial - Partia| Loss of Use

10-1-88

50~

0.00

190.39

0.00

380.77

12-31-87

353.07

0.00

1.078

0.00

1.10

0.0000

50.1850

50.19

0.0000

67.1858

32.8142

0.00

35.37

85.56~.

302.09

151 °04



STATE X LAg NERO

CaLcuLation of Average WeekLy 6onefit

1. CLass of Injury: ScheduLe Permanent Partial - Partial Loss of Use

2. Effective Date of Compensation Lau

3. Nozinat Rate of Compensation

4. Ninim== WeekLy Compensation

5. Nax|mumWeek[y Compensation

6. Effective WeekLy Wage for Nin. Benefits (4)1(3)

7, Effective WeekLy Wage for Nax. Benefits (5)/(3)

8. Average WeekLy Wage Based on the 12 Honths Ending

9. Average Week|y Wage

10. Ratio to the Average WeekLy Wage (Hin,) (6)1(9)

11. Ratio to the Average WeekLy Wage (Hax.) (7)/(9)

12, Line (10) adjusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. (B) for (12) from Wage Distribution

15. (B) for (13) from Wage Distribution

16. Difference (15) - (14)

17. (A) for (12) fro~Wage Distribution

18. (A) for (13) from Wage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a ~

23. Eff, Average geekty gage (9) x (22)

24. Average geekty Benefit (23) x (3)

7-1-89

50~

0.00

207.69

0.00

415.~8

12-31-87

353.07

0.00

1.176

0.00

1.20

0.0000

58.1398

58.14

0.0000

74.0~89

25 .~011

0.00

312.82

156.41

APPENDIX E
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STATE X LAW MEMO

APPENDIX E
EXHIBIT E7

Catcutation of Average Weekty Benefit

1. crass of Injury: ScheduLe Permanent Partiat

2. Effective Date of Compensation Law 10-1-88

3. Nom|nat Rate of Compensat|on

~. Min|mumWeekty C~llpensation 0.00

5. MaximumWeekty Compensation 285.58

6. Effective Weekty Wage for Min. Senef|ts (4)/(3) 0.00

7. Effective Weekty Wage for Max. Senefits (5)/(3) 380.77

8. Average Weekty Wage Based on the 12 Honths Ending 12-31-87

9. Average Weekty Wage 353.07

10. Ratio to the Average Weekty Wage (Min.) (6)/(9) 0.00

11. Ratio to the Average Weekty Wage (Max.) (7)/(9) 1.078

12. Line (10) adjusted to the nearest 0.05 0.00

13. Line (11) adjusted to the nearest 0.05 1.10

14. (B) for (12) fro~Wage Distribution 0.0000

15. (B) for (13) from Wage Distribution 50.1850

16. Difference (15) - (14) 50.19

17. (A) for (12) from Wage Distribution 0.0000

18. (A) for (13) from Wage Distribution 67.1858

19. Difference 100.00 - (18) 32.8142

20. Product (10) x (17) 0.00

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a ~ 85.56~

23. Elf. Average Weekty Wage (9) x (22) 302.09

24. Average Weekty Benefit (23) x (3) 226.57



STATE X LAW MEMO

Catcutation of Average ~eekty Benefit

1. Crass of Injury: Schedute Pemanent Partiat

2. Effective Date of Compensation Law 7-1-89

3. Nom|nat Rate of Compensation

4. NinimuaUeekty Compensation 0.00

5. Naxim~aWeekty Compensation 311.54

6. Effective WeektyWage for Nin. Benefits (4)/(3) 0.00

7. Effective Weekty Wage for Nax. Benefits (5)/(3) 415.38

8. Average Weekty Wage Based on the 12 Nonths Ending 12-31-87

9. Average Weekty Wage 353.07

10. Ratio to the Average Weekty Wage (~in.) (6)/(9) 0.00

11. Ratio to the Average Weekty Wage (Rax.) (7)/(9) 1.176

12. Line (10) adjusted to the nearest 0.05 0.00

13. Line (11) adjusted to the nearest 0.05 1.20

14. (B) for (12) from Wage Distribution 0.0000

15. (B) for (13) from Wage Distribution 58.1398

16. Difference (15) - (14) 58.14

17. (A) for (12) from Wage Oistribution 0.0000

18. (A) for (13) from Wage Distribution 74.0989

19. Difference 100.00 - (18) 25.9011

20. Product (10) x (17) 0.00

21. Product (11) x (19) 30.46

22. Limit Factor [(16)+(20)+(21)] as a

23. Eff. Average Ueekty Wage (9) x (22) 312.82

24. Average Ueekty Benefit (23) x (3) 234.62

APPENDIX E
EXHIBIT E8



STATE X LAW NENO

Catcutation of Average geekty Benefit

1. Ctass of Injury: Non-Schedute Najor Permanent Partiat

2. Effective Date of Compensation Lau 10-1-88

3. Nominal Rate of Coa~ensation [.55 x .40] 22~

4. flinimuml~eekty Compensation 0.00

5. Naxi.uageekty Compensation [.55 x380.TTJ 209.42

6. Effective geektygage for Hin. Benefits (4)/(3) 0.00

7. Effective ~eekty Wage for Nax. Benefits (5)/(3) [380.771.40] 951.91

8. Average geekty Wage Based on the 12 flonths Ending 12-31-87

9. Average geekty Wage 353.07

10. Ratio to the Average geek|y Wage (Nin.) (6)1(9) 0.00

11. Ratio to the Average geektygage (flax.) (7)/(9) 2.696

12. Line (10) adjusted to the nearest 0.05 0.00

13. Line (11) adjusted to the nearest 0.05 2.70

14. (B) for (12) from gage Distribution 0.0000

15. (B) for (13) fro~ Wage Distribution 98.0372

16. Difference (15) - (14) 98.04

17. (A) for (12) fro~gage Distribution 0.0000

18. (A) for (13) fro~ ~age Distribution 99.446~

19. Difference 100.00 - (18) 0.5536

20. Preduct (10) x (17) 0.00

21. Preduct (11) x (19) 1.49

22. Limit Factor [(16)+(20)+(21)] as a % ~.53~

23. Eff. Average geek[y Wage (9) x (22) 351.41

24. Average geek[y B~fit (23) x (3) ~.31

APPENDIX E
EXHIBIT E9



STATE X LAg HENO

Catcutationof Average geekty Benefit

1. crass of Injury: Non-ScheduLe Najor Permanent Partiat

2. Effective Date of Compensation Lau

3. M~inet Rate of Coay~.w~ation

4. Rinim~ geekty Comper~ation

5. Raxi~ geekty Compensation

6. Effective geektygage for Rin. Benefits (4)/(])

7. Effective geektygage for Rax, Benefits (5)/(])

8. Average geekty Wage Based on the 12 Ronths Ending

9. Average geekty Wage

10, Ratio to the Average geekty gage (Rin.) (6)/(9)

11. Ratio to the Average geekty gage (Rax.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

1]. Line (11) adjusted to the nearest 0.05

14. (B) for (12) fro~gage Distribution

15. (B) for (13) from gage Distribution

16. Difference (15) - (14)

17. (A) for (12) from gage Distribution

18. (A) for (1]) from gage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a %

23. Elf. Average geekty gage (9) x (22)

24. Average geekty Benefit (2]) x (3)

7-1-89

0.00

228.46

0.00

1,038.45

12o]1-87

]5]. 07

0.00

2.941

0.00

O. 0000

98.6021

98.60

0.0000

99.6515

0.3485

0.00

1.02

99.62%

351.73

77.38

APPENDIX E
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STATE X LAW NEHO

Catcutation of Average Weekty Benefit

APPENDIX E
EXHIBIT E11

1. Crass of Injury:

2. Effective Date of Compensation Law

3. Nominal Rate of Componsat|on

4. MinimumWeekty Compensation

5. NaximumWeekty Compensation

6. Effective Weekty Wage for Nin. Benefits (4)/(3)

7. Effective WeektyWage for Nax. Benefits (5)/(3)

8. Average Weekty Wage Based on the 12 Honths Ending

9. Average WeektyWage

10. Ratio to the Average Week|yWage (Nin.) (6)/(9)

11. Ratio to the Average Weekty Wage (Hax.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. (B) for (12) from Wage Distribution

15. (B) for (13) fro~Wage Distribution

16. Difference (15) - (14)

17. (A) for (12) from Wage Distribution

18. (A) for (13) from Wage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a

23. Eff. Average Weekty Wage (9) x

24. Average Weekty Benefit (23) x (3)

Totat Disabi tfties

10-1-88

67~

0.00

253.86

0.00

380.77

12-31-87

353.07

0.00

1.078

0.00

1.10

0.0000

50.1850

50.19

O. 0000

67.1858

32.8142

0.00

35.37’

85.56~,

302.09

201.40



STATE X LAW HEHO

Catcutation of Average WeekLy Benefit

1. crass of Injury: Totat Disabitities

2. Effective Date of Compensation Lau 7-1-89

3. Nominet Rate of Compensation

4. HinimumWeekty Compensation 0.00

5. NaximumWeekty Compensation 276.93

6. Effective Weekty Wage for Nin. Benefits (4)/(3) 0.00

7. EffectiveWeekty Wage for Hax. Benefits (5)/(3) 415.:~8

8. Average Weekty Wage Basedonthe 12 Nonths Ending 12-31-87

9. Average Weekty Wage 353.07

10. Ratio to the Average Weekty Wage (~in.) (6)/(9) 0.00

11, Ratio to the Average Weekty Wage (~ax.) (7)/(9) 1.176

12. Line (10) adjusted to the nearest 0.05 0.00

13. Line (11) adjusted to the nearest 0.05 1.20

14. (B) for (12) from Wage Distribution 0.0000

15. (B) for (13) from Wage Distribution 58.1398

16. Difference (15) - (14) 58.14

17. (A) for (12) from ~age Distribution 0.0000

18. (A) for (13) from Wage Distribution 74.0989

19. Difference 100.00 - (18) 25.9011

20. Product (10) x (17) 0.00

21. Product (11) x (19) 30.46

22. Limit Factor [(16)+(20)+(21)] as a ~ 88.60~

23. Elf. Average ~eekty Wage (9) x (22) 312.82

24. Average Weekty Benefit (23) x (3) 208.56

APPENDIX E
EXHIBIT E12



STATE X LAg MEMO

Catcutation of Average geekty Benefit

1. Crass of Injury: Non-Schedute Minor Permanent Partiat

2. Effective Date of Compensation Lau

3. Nominat Rate of Compensation

4. NinimunWeekty Compensation

5. MaxinunWeekty Compensation

6. Effective Weekty Wage for Min. Benefits (4)/(3)

7. Effective Weekty Wage for Max. Benefits (5)/(3)

8. Average WeektyWage Based on the 12 Months Ending

9. Average WnektyWage

10. Ratio to the Average Weekty Wage (Min.) (6)/(9)

11. Ratio to the Average Weekty gage (Max.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

13. Line (11) adjusted to the nearest 0.05

14. (B) for (12) from Wage Distribution

15. (B) for (13) fro~Wage Distribution

16. Difference (15) - (14)

17. (A) for (12) from Wage Distribution

18. (A) for (13) from gage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)÷(21)] as a %

23. Eff. Average geekty gage (9) x (22)

24. Average Weekty Benefit (23) x (3)

10-1-88

13.75~

0.00

209.42

0.00

1,523.05

12-31-87

353.07

0.00

4.314

0.00

4.30

0.0000

99.4574

0.0000

99.9033

0.0967

0.00

0.42

99.88%

352.65

48.49

APPENDIX E
EXHIBIT El 3



STATE X LAW HENO

CaLcuLation of Average WeekLy Benefit

I. CLass of lnjuw: Non-ScheduLe Ninor Per~nent Partial

2. Effective Date of Co~pensat|on Law

3. Nominal Rate of Coq~ensation

4. Ninimumgeekty Co~per~ation

5. Haxi~u~WeekLy Compensation

6. Effective WeekLy Wage for Nin. Benefits (4)/(3)

7. Effective WeekLy Wage for Nax. Benefits (5)/(3)

8. Average WeekLy Wage Based on the 12 Nonths Ending

9. Average WeekLy Wage

10. Ratio to the Average WeekLy Wage (Nin.) (6)/(9)

11. Ratio to the Average WeekLy Wage (Hax.) (7)/(9)

12. Line (10) adjusted to the nearest 0.05

1]. Line (11) adjusted to the nearest 0.05

14. (B) for (12) fro~ Wage Distribution

15. (B) for (15) from Wage Distribution

16. Difference (15) - (14)

17. (A) for (12) fro~ Wage Distribution

18. (A) for (13) from Wage Distribution

19. Difference 100.00 - (18)

20. Product (10) x (17)

21. Product (11) x (19)

22. Limit Factor [(16)+(20)+(21)] as a %

23. Elf. Average WeekLy Wage (9) x (22)

24. Average WeekLy Benefit (23) x (3)

7-1-89

13.75%

0.00

228.46

0.00

1,661.53

12-31-87

353.07

0.00

4.706

0.00

4.70

0.0000

~. 5309

0.0000

~.9197

0.0803

0.00

0.38

99.91%

352.75

48.50

APPENDIX E
EXHIBIT E14



LAW AMENDMENTS:
TECHNICAL APPENDIX F

TREND AND BENEFIT ON-LEVEL FACTORS

This appendix will present two alternate trend calculations in a simplified example.

The assumptions underlying both methods are as follows:

The benefit percentages remain constant through the experience period.
Average wages increase by 5% per year.
.The 5% average wage increase results in a 5% per year average benefit
increase.
Rate levels are constant.

Set forth below are trend calculations done in year 4 for two methods, based on loss
experience through year 3.

Method 1

Year

1
2
3

(I) (2) (3) (4)    (5) (6)
Benefit      On Level

Payroll Rate Premium Losses on Level Loss Ratio
(1)x(2)/I00 Factor (4)x(5)/(3)

100 100 1 O0 50.00 1.158 .579
105 100 105 52.50 1.103 .552
110.25 100 110.25 55.13 1.05 .525

This method produces a downward trend (of 1/1.05 per year).

Method 2 produces the following table

(1) (2) (3)

Year Payroll Rate Premium
(1)x(2)/1 O0

(4)    (5)       (6)
Benefit      On Level

Losses on Level Loss Ratio
Factor (4)x(5)/(3)

1 1 O0 1 O0 1 O0 50.00 1.0 .500
2 105 1 O0 105 52.50 1.0 .500
3 110.25 100 110.25 55.13 1.0 .500

This method produces no trend and the zero trend is applied to a lower on-level loss
ratio.

The projected loss ratio for year 4 in Method I is .500 = (.525 x (1/1.05)).
Method 2, the projected on-level loss ratio is also .500 = (.500 x (1/1.00).

NCCl Examination - Volume VII - Section liB - Part 5 December 6, 1991
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LAW AMENDMENTS:
TECHNICAL APPENDIX F

Thus, for year 4, where the benefit change is already in effect, both methods produce
identical results. (These calculations are assuming an exponential trend, rather than a
linear trend).

However, for year 5, Method 1 projects a loss ratio of .476 = (5.25 x 1/1.052) while
Method 2 still projects a loss ratio of .500.

Page 94 December 6, 1991 NCCl Examination - Volume VII - Section liB - Part 5
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ALTERNATIVE EXPOSURE BASES

I. INTRODUCTION

The exposure base is the fundamental measurement of an insured’s exposure to loss.
The exposure base is multiplied by the rate specified by the rating manual to derive
the manual premium for the insured. The total premium collected during the policy
term is the manual premium adjusted for experience rating modifications, premium
discount, expense constant and minimum premium considerations, and other rating
variables (e.g., schedule and retrospective rating) that may apply.

In most jurisdictions and for most classifications, the current exposure base for workers
compensation insurance is unlimited payroll. However, the use of unlimited payroll
as the fundamental rating element for workers compensation has been a controversial
topic almost from the inception date of this line of insurance. At various times, limited
payroll; hours worked; number of employees and several combinations thereof have
been espoused as preferred alternatives to unlimited payroll.

Currently the discussion on exposure bases centers on whether or not equity in rating
can be enhanced by recognizing wage rate differences among insureds within the
same classification. The question becomes more acute when considering employers
who may be engaged in the exact same activity in the same work location but who
pay significantly different hourly wages to their employees.

As an integral part of its comprehensive examination of the NCCI ratemaking
procedures, M&R was engaged to respond to the following two questions:

1.    What improvement in rate equity could be expected from a system recognizing
wage rates (if available)in addition to unlimited payroll?

2.    What additional expenses would be expected from administration of a system
using wage rates?

The remainder of this chapter details our analysis, conclusions and recommendations
concerning these two issues.

NCCI Examination - Volume Vlll - Section liB - Part 6 December 6, 1991Page I
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ALTERNATIVE EXPOSURE BASES
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ALTERNATIVE EXPOSURE BASES

II. CONCLUSIONS AND RECOMMENDATIONS

This section summarizes our conclusions regarding the two objectives of the
alternative exposure base review. Following our conclusions is a summary of
recommendations for further consideration by the NAIC.

A. Wage Rate(s) - Equity Impact

A comprehensive review of available research on the issue leads to two conclusions:

¯ No single exposure base for workers compensation (or any other line of
insurance) is ideal for all circumstances.

¯ A usable exposure base must balance theoretical and practical considerations.

Accepting these two initial findings as principles, we then pursued additional areas of
analysis. These included reviewing intuitive exposure base/loss cost correlations,
evaluating empirical data compiled for the 1985 M&R study for the State of Oregon
and testing the rating system for a number of theoretical insureds. From this
supplemental analysis, we conclude the following:

Unlimited payroll appears to provide the most reasonable compromise
between theoretical and practical considerations for most insureds.

The introduction of the Revised Experience Rating Plan (RERP) will mitigate the
premium basis inequities inherent in the current rating system for many
insureds.

A further analysis of insured characteristics indicates that, despite the
combined application of unlimited payroll and RERP, theoretical inequities in
the rating system can remain. For purposes of this report, we refer to any
"unidentifiable" premium disparity remaining after application of all aspects of
the rating structure, including experience rating, as residual inequity. By testing
the impact of the rating system in various hypothetical situations, we conclude

NCCI Examination - Volume VIII - Section lib - Part 6 December 6, 1991 Page 3
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ALTERNATIVE EXPOSURE BASES

that this residual inequity is most likely to exist for insureds with the following
joint characteristics:

They are concentrated in classes with a wide range of verifiable average
hourly wages.

The wage variation has no logical relationship to occupational hazard
specific to a given type and locale of activity.

The insureds are either too small to qualify for or have low credibility
under RERP.

The residual inequity can be further mitigated through a wage rate recognition
plan limited to those classes with a demonstrated problem and with hours
worked data readily available and verifiable.

Overall, we do not conclude that recognition of wage rates within the rating structure
for all classes of insureds would ultimately improve the equity of the system. It is
impossible to identify all who benefit (and all who do not) from such a universal
change. However, it is clear that such a universal change would provoke a largely
unnecessary disturbance in the workers compensation system with regard to rates and
procedures.

B. Wage Rate(s) - Expense Impact

At this time, hours worked or average hourly wages are not collected under the
NCCI’s Workers Compensation Statistical Plan (WCSP). Additionally, there is no
procedure in place for all insureds to internally compile and maintain hours worked
records for workers compensation rating purposes. Therefore, any attempt to
universally collect such data will affect the record-keeping, data collection and
processing, and auditing functions of the insureds, insurers, and NCCI. With this
perspective, we offer the following observations:

The availability, quality, and verifiability of hours worked varies greatly by
jurisdiction and type of employment.

Page 4 December 6, 1991 NCCl Examination - Volume VIII - Section liB - Part 6
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ALTERNATIVE EXPOSURE BASES

There is no guarantee that such data would be available or meaningful at any
cost for all insureds. The types of employment offering the least likelihood of
success are:

Those with a high percentage of salaried employees.

Those with a significant number of employees compensated on
commission, piecework, or payment-in-kind bases.

Those involving multi-employer and part-time work situations.

Hours worked or average hourly wages are most likely to be available and
verifiable for employments with a high concentration of unionized workers or
situations involving governmental monitoring.

The incorporation of hours worked or average hourly wage in the WCSP will
increase data processing costs at least in the short-term. Three different
categories of programs would have to be changed:

Insurance carrier programs for those companies capturing WCSP data
on an automated basis.

NCCI data base programs for compiling and maintaining WCSP data.

NCCI ratemaking programs for accessing the WCSP data base.

Estimates of the additional insured record-keeping and insurer audit costs
inherent in capturing hours worked range from +26% to +250% for the
affected classes. This does not include the programming costs discussed
above.

Overall, we believe that the costs associated with universal collection of hours worked
or average hourly wage could be as much as 0.4% to 0.7% of collected premium.
Even at that cost, there is no guarantee that the data collected will be accurate and
usable. Furthermore, these additional expenses could be concentrated in those
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ALTERNATIVE EXPOSURE BASES

employments least likely to realize an equity enhancement through wage rate
recognition.

C. Wage Rate(s) - Recommendations

We do recommend judicious use of wage rate recognition plans only for those states
and classes of employment identified as having residual inequities after application of
RERP to the unlimited payroll exposure base. This recommendation follows the
precedent set by the construction class premium adjustment plans filed for use in
several states. Specifically, the Massachusetts plan (see Exhibit 4) has, in our opinion,
the most desirable characteristics. From our perspective, the wage rate plans should
have the following characteristics:

1. The state plans should provide a multi-tiered discount schedule for average
hourlywages exceeding a specified level.

2.    Initially, it may be necessary to survey employers to determine both reasonable
discount schedules and class rate offsets. It may also be necessary to update the
surveys while discount class data is being compiled.

3. Ideally, the discount class designation would be captured within the WCSP to
permit updating of the discounts and offsets as a part of the ratemaking process.

4.    The plan should include a mechanism for indexing the discount thresholds on
the basis of wage rate changes for the effected classes.

5.    As an absolute qualification standard for the plan, the insured should be
responsible for collecting hours worked and average hourly wage in a format that is
readily verifiable during the normal course of the payroll audit.

6.    Experience modifications should be adjusted to reflect the applicable average
hourly wage discount.

Overall, the intent of this recommendation is to introduce wage rate differentials as a
refinement of the classification system without creating new inequities or extraordinary
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ALTERNATIVE EXPOSURE BASES

expenses. Furthermore, it is intended to limit application of wage rate credits to
employers where an identifiable problem may exist; e.g., the construction industry.
This industry group has a high population of both union and non-union workers; the
situation most likely to result in a residual inequity through use of unlimited payroll.
We refer to pages 37 through 40 of this report for a more complete discussion of the
recommended procedure for introducing wage rate differentials.

As with any change in a premium allocation procedure, certain insureds will benefit
while others will not. Those most likely to benefit will be small high-wage paying
employers who ca_._~n compile hours worked. Those most likely to suffer a premium
increase are small low-wage paying employers and small high-wage paying employers
who cannot compile hours worked; i.e., those who do not qualify for wage credits or
have low credibility under RERP.

The impact on this latter group illustrates a problem that transcends actuarial
considerations but has been a point of contention in past discussions of alternative
exposure bases. A fundamental societal dilemma is created: should small employers
be required to pay more for workers compensation insurance? Although the actuarial
justification for such a result may exist, this category of insureds may be the least able
to afford the increase. Furthermore, the small employers have relatively limited
bargaining power with which to achieve more favorable prices or terms. The
unresolved question is whether societal concerns outweigh actuarial equity.

By intent of the NAIC, this study did not entail the compilation and analysis of new
empirical data. Instead, we were to rely on data from past studies of exposure bases;
the most complete of which were conducted in 1984 and 1985. Given the sensitivity
of this issue and the lack of up-to-date, relevant data, the NAIC may want to consider
follow-up research on the topic of exposure bases.

We foresee two possible avenues of additional research:

1.    Initiation of a comprehensive study such as that undertaken by NCCI in
Oregon in 1984. This analysis involved both a compilation of wage data through an
employer survey and a review of the NCCI loss experience for the same employers.
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ALTERNATIVE EXPOSURE BASES

2.    Compilation and review of the actual premium and loss data that has emerged
under Florida’s Contracting Classification Premium Adjustment Program (CCPAP).
This program has been in effect since January 1, 1984.

At this time, we suggest that the latter research alternative be pursued. Concentrating
on the premium and loss experience developed under Florida’s CCPAP will permit an
evaluation of the impact of wage rate recognition under actual market conditions.
Although the data may be have limited credibility at this time, we believe that this is a
logical starting point for additional work.

Section Vl of this report provides a more comprehensive discussion of our
recommendations. This section also includes our suggested guidelines for identifying
classes for which a wage rate recognition plan may be appropriate. We encourage
readers of this report to review Section Vl in detail.
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III. OVERVIEW OF EXPOSURE BASES

A discussion of the evolution of workers compensation exposure bases requires an
understanding of the function of the exposure or premium base. An overview of
exposure bases is provided in the following excerpt from "Notes on Exposure and
Premium Bases," an article by Paul Dorweiler, published in the 1929 Proceedings of
the Casualty Actuarial Society:

"The medium most desirable as a premium basis is the one possessing a
combination of these two qualifications in the largest degree:

I.    Magnitude of Medium should vary with hazard.

It is desirable to have for premium basis an exposure medium whose
magnitude varies approximately directly with the hazard when this is measured
by the losses. By using a medium which varies directly with the hazard, the
total premium may be obtained by multiplying the exposure expressed in units
of the premium basis by the rate.

2. The Medium should be practical and preferably already in use.

For measuring the exposure it is desirable to have a medium whose magnitude
is readily ascertained and which is already used by the assured for other than
insurance purposes. The use of a medium possessing these qualities promotes
efficiency, as no additional records are necessary for measuring exposure, and
enhances accuracy, as various existing records may be used as a check.

When one considers the many diverse factors which enter into a hazard and
the additional factors which enter into the evaluation of a hazard in terms of
losses, one might expect that generally it would be impossible to find a
medium whose magnitude varies directly with the losses."

Significantly, the 62 year old reference still provides a very accurate description of the
role of an exposure base and the problems inherent in selecting the optimal base. In
an article titled "Exposure Bases Revisited" that appeared in the 1989 Proceedings of
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ALTERNATIVE EXPOSURE BASES

the Casualty Actuarial Society, Amy Bouska was able to further clarify the role of an
exposure base:

"It is important to make note of two things that exposure bases are not. First,
the exposure base is not the true exposure. The exposure base is a proxy for
the true exposure, which we are unable to know both because it is constantly
changing and because it is generally a function of a large number of variables...

Second, the exposure base is not a rating variable, although the dividing line
between the two is somewhat arbitrary at times. In order to determine the
correct manual premium for a risk, it is first necessary to classify the risk, based
on whatever the rating variables are for the risk under consideration."

This latter point is very significant for workers compensation since the issues of
exposure base and classification refinement have become intertwined and confused.

The actual premium charged for workers compensation can best be illustrated as a
function with three key variables (for simplicity we are ignoring expense constants,
premium discounts, schedule ratin~, etc.):

number of class rate individual risk
exposure x per exposure x experience
base units base unit modifier

In this equation, the exposure base approximates the hazard to be insured. The class
rate translates this hazard into expected losses for the general category of
employment. The experience modifier refines the expected losses to better reflect the
characteristics of the specific risk to be insured.

In the 1970’s, unlimited payroll was adopted by NCCI as the best available proxy for
true hazard for all jurisdictions and most classes. With the exception of two states,
unlimited payroll is in use countrywide. The two exception states (i.e., Nevada, which
uses limited payroll, and Washington, which uses cents-per-hour) have exclusive state
funds.
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The near universal adoption of unlimited payroll does not indicate universal
acceptance of the exposure base by all facets of the workers compensation system.
various times, labor and management groups have suggested alternative premium
bases that, from their perspective, provide better hazard measurement. Between
1983 and 1985, these groups prompted a series of analyses that provided further
insight into the strengths and weaknesses of unlimited payroll and other possible
exposure bases. The most prominent of these studies included the following:

At

I. NCCI’s "Study of Premium Equity by Employer Group" (1984)

2.    Future Cost Analysts, Inc.’s "An Equitable Basis for Workers Compensation
Premiums" (January 1985)

3.    M&R’s "Review of Alternative Premium Bases for Oregon Workers
Compensation Insurance" (March 1985)

As a result of these studies, several states determined that an inequity in the premiums
existed between certain categories of low and high average wage construction
industry employers. Three different plans to address this problem were implemented:

1.    In Florida, a Contracting Classification Premium Adjustment Program (CCPAP)
was implemented in January 1984. This program provides for credits from manual
premium for average hourly wage rates above $9.99. A qualifying contracting
employer can receive a maximum credit of 25%. The average hourly wage rate
thresholds have not changed since implementation.

2.    In Maryland, Oregon, Illinois, and Nebraska a Loss Ratio Adjustment Program
(LRAP) was implemented effective July 1985. This program provided for an increase
in the sensitivity of the experience rating modification to the actual experience of
construction insureds. The program only applied to experience rated risks.

3.    In California, several construction classes were split into two groups based on
an average hourly wage threshold. This plan is commonly referred to as a two-tier
plan.
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Since 1985, there have been several new developments pertaining to exposure bases:

I.    LRAP was replaced by RERP in Nebraska (November 1989), Maryland (July
1990), lllinois (September 1990), and Oregon (March 1991). This change was
consistent with NCCI’s original concept of LRAP as an interim measure for contractors
that would be superseded by a more responsive experience rating plan for all classes
of insureds.

2.    Variations on CCPAP were filed in 1990 and 1991 in Delaware,
Massachusetts, Missouri, Oregon, and Pennsylvania. Again, only contractors were
affected.

3.    A review of alternatives to unlimited payroll was initiated in New Mexico in
1990. A new effort was also undertaken in Oregon, site of the most complete analysis
done in recent years. At this time, we understand that neither review has been
completed.

To date, no definitive information regarding the success or failure of the wage plans
implemented in the 1980’s has been compiled. However, based on conversations
with individuals most familiar with the Florida experience, we draw the following
observations concerning the CCPAP approach:

The proportion of risks receiving discounts has not increased significantly over
time despite the fact that the wage thresholds have not been indexed,

Although the class rate offsets caused by the CCPAP have been monitored and
adjusted, no test of the adequacy or equity of discounts has been conducted,
and

The program appears to have addressed the primary equity concerns of the
construction industry without requiring a massive change in the Florida workers
compensation rating system.

Given the most recent level of activity and interest in this area, it is clear that many
questions regarding the optimal exposure base for workers compensation remain
unresolved.
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IV. EVALUATION OF WAGE RATE(S) RECOGNITION
(OBJECTIVE 6a)

The objective of this aspect of the examination was to evaluate the improvement, if
any, in rate equity that could be realized through recognition of wage rates (when
available) as a supplement to the unlimited payroll premium base. The scope of the
assignment did not involve collection and compilation of original data. Instead, we
relied on data compiled from past studies of alternative exposure bases.

A. Data Sources

Our research indicates that the most comprehensive data base pertaining to workers
compensation exposure bases was compiled during the 1983 through 1985 period in
conjunction with studies done for Florida and Oregon. Of particular value was
information collected for the 1984 NCCI "Study of Premium Equity by Employer
Group." This included actual Oregon premium and loss data by employer for 42
construction classifications. The data were compiled for 1983 Oregon employers
surveyed by the research firm of Bardsley & Haslacher, Inc. The survey was necessary
to determine employer characteristics not captured in NCCI statistics. The key
characteristics included average weekly wages, number of employees and unionlnon-
union status.

Subsequent to release of the 1984 NCCI study, M&R was retained by the Oregon
Workers Compensation Department to conduct a follow-up analysis. This latter study,
titled "Review of Alternative Premium Bases for Oregon Workers Compensation
Insurance" (March 1985), involved review of NCCI findings and analysis of
supplemental data compiled from the NCCI records. This supplemental information
provided the primary data base for the current M&R review.

In addition to the two studies mentioned (copies of both can be found in the
Technical Supplement), we drew upon the analyses and observations derived from
the following studies:
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1.    Future Cost Analysts, Inc.’s "An Equitable Basis for Workers Compensation
Premiums" (January 1985)

2.    Future Cost Analysts, Inc.’s "A Response to: ’Study of Premium Equity by
Employer Groups’"

3. NCCI’s "Workers Compensation Premium: Finding the Perfect Fit~’ (1985)

4. NCCI’s "The Basis of Premium for Workers Compensation Insurance"

5.    NCCI’s "Understanding the Changes Introduced by the Revised Workers
Compensation Experience Rating Plan" (November 1989)

In addition, NCCI provided to us several rate filings and compilations from the
Detailed Claims Information (DCI) data base.

B. Analysis

Many different exposure bases for workers compensation have been considered and
proposed over time. Although a full analysis of all such alternatives is beyond the
scope of this assignment, a brief review of these options and their perceived strengths
and weaknesses will facilitate putting the wage rate(s) issue into perspective. The
following grid is offered as a means of considering alternative exposure bases and
their correlation with the components of workers compensation costs. Included
within the table is our judgmental evaluation of each exposure medium as it relates to
each cost component.
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Exposure
Base

Unlimited
Payroll

Limited1
Payroll

Hours
Worked

Average
Wage Per
Hour

Head Count
(F.T.E.)

EXPOSURE BASE/COST COMPONENT MATRIX

Number of
Claims

Medical Costs     Indemnity Costs
Per Duration & Average Duration & Vocational
Visit Utilization Benefit Utilization Rehabilitation

S S

S S S L S

V S S U U U

U V V S S

V U U U U U

NOTES:

V = Very likely correlated.
L = Likely correlated.
S = Some correlation.
U= Unknown correlation.

Several observations can be made using the table above:

¯ No single exposure base is well correlated with all six of the claim cost
components identified.

¯ "Unlimited payroll" appears to provide the best mix of claim frequency and
severity correlations from among the five candidates.

Payroll limited to that wage generating maximum indemnity benefits.
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A medium that separately measures "hours worked" and "average wage" offers
promise of better correlation with claim cost than do any of the five candidates
considered on their own.

In an attempt to quantify the correlation of unlimited payroll with workers
compensation costs, we asked NCCI to produce a comparison of average claim costs
with pre-injury average weekly wages for contracting classes. The contracting classes
were chosen based on the potential wide variation in wage levels within this employer
category. The source of the information is the DCI 1980 through 1987 accident year
data base for 12 states. Exhibit 8 of this report is a memorandum with charts,
prepared by NCCI, that describes this data in detail. The memorandum also includes
the NCCI’s own conclusions regarding this material.

Graphs I through IV highlight what we believe to be the key observations to be drawn
from this data. Rather than presenting the claim cost/wage comparison in absolute
terms, we relied on ratios to average claim costs and average wages. This was done to
recognize claim cost and wage differences across classes and regions.

Graph I shows total claim costs relative to wages. For each wage category, two bars
are shown. One, designated as "actual," provides the DCI generated actual
experience. The other, designated as "one-to-one," provides a purely theoretical
benchmark in which total claim costs vary identically with wages. In the latter
situation, unlimited payroll would provide an ideal medium for measuring average
claim costs, if we assume that claim frequency is independent of average wage levels.

This graph indicates that total average claim costs do continue to increase significantly
as average wages rise. However, the rate of increase in claim costs does not match
that of wages.

Graphs II and III provide similar relativities by wage separately for indemnity and
medical costs, respectively. As expected, indemnity and wage changes are positively
correlated. However, a positive correlation between medical costs and wage
increases also exists. Both graphs indicate that the proportionality of claim cost to
wage increases decreases at higher wage levels.

Page 16 December 6, 1991 NCCI Examination - Volum~ VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

Graph IV shows average benefit duration in weeks by wage size. Of particular
significance on this graph are the relatively long benefit durations at the lowest and
highest wage categories. The experience at the lowest wage category is not
unexpected given the interaction of actual wages and minimal benefits. However, the
experience at the highest wage category is counter intuitive in that we would expect a
faster return-to-work rate for higher paid employees.

In summary, Graphs I through IV indicate to us that unlimited payroll is reasonably
correlated with average claim costs for employment categories with wide wage
variation potential. However, Graphs I through III, in particular, suggest that the
proportionality of claim costs and wage increases tend to diminish at the higher
average wage categories.

We emphasize that these observations are made without regard to the availability of
the exposure medium. However, as the literature cited in Section III makes clear,
issues of practicality and theory cannot be divorced when considering the merits of an
exposure base. The following grid shows the predominant compensation methods
and the exposure bases under consideration, and our judgmental evaluation of the
availability of each base without resorting to presumptive rules:
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Employment
Compensation

Method

Hourly Wage

COMPENSATION METHOD/EXPOSURE BASE MATRIX

Unlimited Limited2 Hours Average
~ ~ Worked ~

D D D D

Salary

Head
Count

D

D P U U D

Commissions & P
Other Compensation
Methods

P U U D

Profit
(Ownership) U U U U D

None
(Volunteer) U U U U D

NOTES:

D= Definitely available.
P = Possibly available.
U= Unknown availability.

Three observations are drawn from the table above:

"Head count" is the most available and verifiable exposure base.
Unfortunately, it is poorly correlated with workers compensation costs.

"Unlimited payroll" is the second most available and verifiable medium among
the five compensation methods.

A combination of "hours worked" and "average wage" is most feasible for
employments actually compensated on an hourly wage basis..

2 Payroll limited to that wage generating maximum indemnity benefits.
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Combining the loss correlation and feasibility observations, we first arrive at the
conclusion that no single exposure base is perfect for workers compensation
insurance. Secondly, "unlimited payroll" appears to provide the optimal combination
of theoretical accuracy and practicality for most situations.

Third, a combination of "hours worked" and Naverage wage" offers promise of an
improved exposure base for those employments actually compensated on an hourly
basis.

Before leaving this discussion, it is important to recognize the impact of experience
rating. As discussed earlier, experience rating is intended to modify premiums to
better reflect individual risk characteristics. In other words, it is designed to partially
correct for the theoretical deficiencies inherent in any exposure base. For workers
compensation, the corrective powers of experience rating improve with the
"credibility" assigned to a risk’s own experience (i.e., the larger the risk, the greater the
reliance on individual experience).

We can then further conclude that the loss correlation improvement to be gained
through a combination of "hours worked" and "average wage" is already realized
through experience rating for the larger risks (i.e., those approaching maximum
credibility). The combination of "hours worked" and "average wage" is therefore most
likely to improve risk assessment for the smaller employers who pay employees on an
hourly basis.

In order to test these conclusions against empirical data, we refer to the NCCI data
compiled for the 1985 M&R Oregon premium equity study. For comparison
purposes, we are assuming that the construction employers that were the focus of the
Oregon study compensate their employees strictly on an hourly basis.

The table below segregates the construction employer loss experience into high and
low wage payer categories. The experience indices shown indicate relative premium
redundancies (+) and deficiencies (-). Ideally, the indices for all cells would equal O.
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OREGON CONSTRUCTION EMPLOYERS
(THREE YEAR LOSS EXPERIENCE)

Non-Exp. erience3 Exper.ience4
Rated Risks Rated Risks

Distribution Premium    Distribution Premium
of Premium    Index    of Premium    Index

Highs Average Wage 16.6%

Low Average Wage 83.4

Overall 100.0%

35.8% +7%

+1 64.2 - 4

0% 100.0% 0%

For experience rated risks, this table supports the contention that "high wage"
employers paid a disproportion premium by virtue of the 11 point difference in
indices. For non-experience rated risks, the results were counter to the findings
above, but were not as credible given the small volume of data.

A simplistic evaluation of the Oregon results would suggest that rates per $100 of
payroll should not be constant for all wage levels. This makes intuitive sense when
considering the same type of work activity in the same work location. However, it is
equally intuitive that wages will vary directly with employment hazard and location
cost differences. In an attempt to filter out these influences from the results shown
above, we did further segregate the Oregon data for union and nonunion employers.
This was done under the assumption that a union/non-union analysis is more likely to
reveal wage and workers compensation loss correlations in a constant work
environment.

3 Reflects only one year of data and an extremely small volume of data (i.e.,
2.2% of construction industry premium, or $434,000 for 1983).
Reflects 1983 experience rating plan.
"High wage" defined as greater than $500 per week per employee.
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OREGON CONSTRUCTION EMPLOYERS
EXPERIENCE RATED RISKSb

(THREE YEAR LOSS EXPERIENCE)

Union Employers Non-Union Employers      Total
Premium Premium Premium

Distribution Index Distribution Index Distribution Index

High7Avgwage 26.0% +19% 9.8% -26% 35.8% +7%

Low Avg Wage 27.3 + 2 36.9% - 8 64.2 4

Overall 53.3% +10% 46.7% -12% 100.0% 0%

This additional table provides evidence that within the union employer group, wage
rate recognition can improve rate equity. High wage paying union employers had a
17 point greater relative premium redundancy to the low wage payers.

The results for the non-union employer group were counter to those of the union
group. The high wage payers actually had an 18 point greater relative premium
deficiency than did the low wage paying group. However, it should be realized that
the high wage paying non-union employers represent the smallest and, therefore, least
credible experience group.

To provide further insight regarding union and non-union employer characteristics, we
also calculated the average weekly wage per Oregon employee within the high and
low wage categories. As the following table indicates, the union wage in each
category is slightly higher:

6
7

Reflects 1983 experience rating plan.
"High wage" defined as greater than $500 per week per employee.
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OREGON CONSTRUCTION EMPLOYERS
EXPERIENCE RATED RISKS

Average Weekly Wage

Union
Union Non-Union Differential

High Avg Wage $655 $614 + 7%

Low Avg Wage 379 338 + 12

Overall $535 $386 +39%

Of greater significance than the differences within category is the difference on an
overall basis. The union employers have a much higher proportion of employees
(57%) in the "highu category than do non-union employers (17%). As a result, Oregon
union employees have an average wage that exceeds non-union employee wages by
39%. This suggests that the issues pertaining to union versus non-union and high
versus low wage characteristics are substantially the same.

Overall, we made the following observations from this data:

there is a wide disparity between high and low average weekly wage
employers, and

there is also a wide disparity between the results of union and non-union
employers.

To the extent that these disparities can be addressed through further refinement of
compensation characteristics, premium equity could be improved through wage rate
recognition.

As indicated earlier, this problem was recognized and addressed by NCCI through the
LRAP program. The intent of LRAP was to assign greater weight to construction
employer experience modification through a judgmental 5 point "D ratio" increase.
Obviously, this would only effect experience rated risks. The following table shows
how the experience indices were projected to change under this plan:
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OREGON CONSTRUCTION EMPLOYERS
EXPERIENCE RATED RISKS8

(THREE YEAR LOSS EXPERIENCE)

Union
Employers

Pre-LRAP

Non-Union
Employers

LRAP9     Pre-LRAP    LRAP

Highlo Average Wage +19% +18% -26%    -2%

Low Average Wage + 2

Overall +10%

- 8 -8 -6

+ 5% -12%    -5%

The projected impact of LRAP was to reduce the equity disparity in three of the four
cells; the "low wage" union cell being the one exception.

At the time of the Oregon study, the Florida CCPAP was also being considered. Using
the Oregon survey data, we were also able to evaluate this program’s impact on rate
equity in Oregon. The following table appends the CCPAP program to the previous
findings:

8
9
10

Reflects 1983 experience rating plan.
LPAP effective July 1, 1985.
"High wage" defined as greater than $500 per week per employee.
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High14 Average Wage

Low Average Wage

Overall

OREGON CONSTRUCTION EMPLOYERS
EXPERIENCE RATED RISKS11

(THREE YEAR LOSS EXPERIENCE)

Union
Employers

Pre-                  Pre-
LRAP LRAP12 CCPAP13 LRAP

Non-Union
Employers

LRAP CCPAP

+19% +18% +11% -26%-2% -34%

+2 8 +7 8 -6 4

+10% +5% +10% -12%-S% -10%

The projected impact of CCPAP, if implemented independent of experience rating,
was to reduce the premium disparity for two cells while plan exacerbating the
disparity for two groups.

In summary, the NCCl’s LRAP program appeared to be a reasonable yet indirect
response to the wage differential equity problem for most classes studied: construction
employers with significant union and non-union populations. In fact, the LRAP
program appeared to be more effective than the more direct CCPAP approach for
experience rated risks. However, the issues of rate equity for non-experience rated
risks and the transportability of the Oregon findings were not resolved.

Beginning in 1989, LRAP (which affected only construction classes) was replaced by
the more universal RERP. As of this date, we cannot determine how the LRAP
modifications would compare with the RERP modifications for construction
employers. However, it is reasonable to assume that LRAP and RERP would have the
same impact on smaller insureds given that both plans are intended to increase the
experience rating credibility for this population. Furthermore, it is reasonable to

11
12
13
14

Reflects 1983 experience rating plan.
LRAP effective July 1, 1985.
CCPAP effective January 1, 1983.
"High wage" defined as greater than $500 per week per employee.

Page 24 December 6, 1991 NCCI Examination o Volume VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

assume that RERP will result in tempered debits and credits for larger insureds, since
this is a stated objective of the new plan. This could serve to unwind the rate equity
introduced by LRAP for high wage paying, larger construction employers.

In retrospect, one of the key drawbacks to CCPAP when originally implemented in
Florida was its independence from the experience rating modification. We believe
that this is one of the primary reasons the LRAP appeared to be a superior solution to
the wage differential equity problem. Effectively, CCPAP in Florida provided
discounts to insureds that were inconsistent with individual risk characteristics as
expressed by the experience modifiers.

To test the effect of applying a CCPAP plan with RERP, we developed rates for 20
hypothetical risks with two sets of identical theoretical costs, but with varying wage
characteristics. The details of the calculation are provided in Exhibit 1. As shown
below, the results of that exercise indicate that the combination of CCPAP and
adjustment of RERP for CCPAP can potentially improve rate equity for the problem
classes under both cost scenarios.

VARIANCE OF PREMIUM FROM THEORETICAL COST
Unl!mited Payroll

Unlimited Payroll with CCPAP and
with RERP Adjusted RERP

Cost Scenario Cost Scenario
#._!.1 #__2.2          # 1 #._~.2

Average Contractor

Maximum Overcharge
Maximum Undercharge

Large Contractor

Maximum Overcharge
Maximum Undercharge

+27% +22% +13% +4%
26 27 - 13 - 4

+22% +17% +12% +4%
19 20 9    - 2

It is significant that the CCPAP plans recently filed in Missouri and Massachusetts
recognize that CCPAP should not be independent of experience rating. The Missouri
plan required an experience modifier of 1.05 or lower to qualify for CCPAP. The
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Massachusetts and Pennsylvania plans adjust the experience rating expected losses for
the CCPAP credit.

Included as Exhibits 2, 3, and 4, respectively, are the Florida, Missouri, and
Massachusetts CCPAP plans referred to above. We have also included the recently
replaced Oregon LRAP plan as Exhibit 5.

C. Conclusion

Our analysis indicates that unlimited payroll combined with RERP still results in a
reasonable premium basis for most classes of insureds. However, a review of the
theoretical issues, an analysis of the limited empirical data and a test of hypothetical
risk situations (see Exhibit 1) indicates that equity problems attributable to wage
differences may exist for certain classes of employers:

I.    those involved in activity for which average hourly wages can vary greatly for
the same type and locale of activity, and

2. those who do not qualify for RERP or have low credibility under the plan.

It appears that this problem is most likely isolated to those locations and employer
groups that have a high concentration of both union and non-union employees.
Therefore, any change in the rating system addressing this issue should be limited to
those problem classes to avoid unnecessary premium instability.

One possible course of action would be to extend use of the CCPAP to other states
and classes. In that case, we believe that the experience rating plan calculations for
such risks should be adjusted to reflect the implementation of CCPAP. The
Massachusetts plan included as Exhibit 4 provides a reasonable model from which a
more permanent and transportable rating procedure could be developed. Two
specific features of this plan deserve close review and reconsideration:
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1. it only applies to experience rated risks, and

2.    its application is not dependent on a qualification standard as to the direction
and magnitude of the experience modifier.

These two features may be at odds with the equity enhancement goal of the CCPAP.
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V. EVALUATION OF WAGE(S) RATE EXPENSES (OBJECTIVE 6b)

The objective of this aspect of the examination was to evaluate what additional
expenses would be involved in recognizing wage(s) rates as a supplement to the
unlimited payroll exposure base. The additional expenses considered are those
immediately absorbed by insureds, insurers, and NCCI. Ultimately, all additional
costs would be passed on to the insureds through the premium paid.

This part of the review of alternative exposure bases represents the joint effo~ of
M&R and Arthur Andersen & Co., a subcontractor to M&R in the examination.

A. Data Sources

Data specific to this assignment are not readily available. Therefore, we relied heavily
on special cost data compiled by NCCI and on information compiled from a
telephone survey of insurers of various sizes and operational characteristics.
Furthermore, we were provided copies of historical correspondence on the topic by
NCCI. These included memoranda concerning Texas (1982), Oregon (1979),
Washington (1979 and 1988), and New York (1989).

B. Analysis of Cost

In order to recognize wage rate(s) within the rating structure, one new statistical
element would have to be captured for each insured: number of hours worked. Our
investigation suggests that it would be difficult and/or expensive to compile this
information for all insureds.

At this time, hours worked are used in rating all risks in only one state: Washington.
This state, where workers compensation coverage is provided by an exclusive state
fund, converted from a payroll exposure base to an hours worked base in the 1930’s
to offset the payroll deflation of the depression. Subsequent attempts to change back
to a payroll base have been unsuccessful largely due to resulting premium disruptions.

NCCI Examination - Volume Vlll - Section liB - Part 6 December 6, 1991 Page 29

MILIlMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

Hours worked are used in rating construction employers in the six CCPAP states:
Delaware, Florida, Missouri, Massachusetts, Oregon, and Pennsylvania. Furthermore,
they are used in California and Nevada to administer two-tiered classification
structures for construction employments. However, in all eight cases the onus is on the
employer to compile verifiable hours worked data. Failure to do so results in use of
the highest applicable manual rate. In none of the states are hours worked captured
as a separate element of the statistical plan, nor are they explicitly used in the
ratemaking process.

We have identified seven areas of potential additional cost due to capturing and
explicitly using hours worked in the rating and ratemaking processes:

1.    insured record-keeping to the extent that hours worked are collected for
employees not compensated on an hourly basis,

2. insurer collection of this additional data,

3. insurer and NCCI verification of hours worked,

4. insurer reporting of hours worked to NCCI,

5. NCCI acceptance of the expanded insurer reports,

6. NCCI usage of hours worked for ratemaking, and

7. NCCI usage of hours worked for experience rating.

In order to evaluate the potential cost impact of the first four items listed above,
Arthur Andersen and M&R surveyed several insurers for their insights. We
supplemented the insurer responses with a review of past discussions on this topic
among NCCl, the American Insurance Association, and various states.

We generally received pessimistic responses with regard to the essential feasibility and
potential cost of compiling hours worked. This was not surprising since the insurers
were being asked to opine on a process that would inevitably complicate the
administration of workers compensation insurance no matter how it is done.
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Furthermore, the survey was not able to elicit any detailed analysis of potential costs.
Again, this is not surprising since the insurers have no benchmark from which to
measure the impact of collecting hours worked.

Despite these drawbacks, the survey identified a consensus on the following issues:

1.    Most insurers believed that insureds who actually pay employees on a hourly
basis, specifically subsets of the contracting and manufacturing industries, have
verifiable records readily available.

2.    Any attempt to have insureds begin to collect hours worked just for workers
compensation purposes would be problematical.

3.    Even limiting the process to insureds with verifiable records of hours worked
will significantly complicate the audit function. This is due to the lack of uniformity
among employers in hours worked record-keeping.

4.    The estimated cost impact of collecting.and verifying hours worked ranged
from a "nominal increase" to "at least doubling."

5.    The collection of additional exposure data would affect existing underwriting
procedures and systems. This would increase the expense of underwriting a policy
and could introduce delays in binding coverage.

In an effort to translate the survey findings into a reasonable cost estimate, we
researched historical expense information to establish a framework to project
expenses. At this time, approximately 6% of the nationwide premium dollar is
earmarked for general expense (i.e., basic policy maintenance costs). However, we
are not aware of any data source that definitively segregates the general expenses into
various functions (e.g., payroll audit).

Going to a different data source (data compiled by the California Department of
Insurance), we find that payroll audit expenses range between 0.6%, and 1% of the
premium dollar. Noting that the organizations represented in this data compilation
place a higher emphasis on the audit function than many other types of insurers in
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other jurisdictions, it is reasonable to assume that a more representative estimate of
payroll audit expense is at the lower end of the range (0.6%).

One study, produced by the New York Compensation Insurance Rating Board
(Exhibit 6), suggests that audit expenses will increase by 26% for the effected classes.
It is important to note that this study was limited to contractor employers, a group for
which hourly records are probably more complete than for the average employer.

Another study completed in the state of Washington (in 1989), indicates that an
average audit in the "hours worked’ state takes 13.9 hours to complete. This is
approximately ten hours (or 250%) more than the four hours estimated by NCCI for a
payroll based audit. It is important to realize that the Washington audits do
encompass classes for which hourly records may not be kept for non-insurance
reasons. Also, it is not clear that the additional time translates into additional costs on
a proportional basis.

These two sources indicate that audit costs will increase in the range of 26% to 250%
due to hours worked, with the lower end of the range having a higher probability.
Therefore, it is reasonable to expect the 0.6% audit cost provision to increase by 0.2
to 0.4 points due to introduction of hours worked for affected classes.

Use of hours worked will also increase the internal administrative costs of insureds
who do not normally compensate employees on an hourly basis. We are not able to
estimate the level of these costs; however, they may be significant for insureds who
would be required to implement a new record-keeping system for this purpose.

Through Arthur Andersen, NCCI has provided estimates (Exhibit 7) of the additional
costs that reporting and using hours worked would entail if this exposure element
were fully integrated into the rating system. The Council has provided the estimates
under two scenarios:

1. hours worked are integrated on a stand alone basis, and

2.    hours worked are integrated as part of a more extensive rewrite of the
statistical plan and policy information system currently under review.
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The following table summarizes the NCCI cost estimates:

HOURS WORKED IMPLEMENTATION COSTS

Initial Costs
Stand Part of

Function Alone Rewrite On~.oin_~ Costs

Reporting $150,000 $ 0 $20,000

Ratemaking 375,000 75,000 0

Experience Rating 450,000 75,000 0

Total $975,000 $150,000 $20,000

Although implementation costs in the $150,000 to $975,000 range are not
insignificant, the expense as a percentage of nationwide premium is negligible.
However, there would be indirect costs that defy estimation. For example, NCCI
indicated that the magnitude of this project could impede their ability to proceed with
other system development efforts at the same time. The inherent delays could have
some cost impact. As the discussion above illustrates, it is extremely difficult, if not
impossible, to derive an accurate total cost estimate for capturing and using hours
worked. To a large extent, this is dependent on exactly how the new exposure base is
integrated into the rating system. However, we do believe that sufficient information
does exist to permit a rough estimate as summarized below:

HOURS WORKED IMPLEMENTATION COSTS
ESTIMATED AS A PERCENTAGE OF PREMIUM

Insurer/NCCI Audits 0.2% to 0.4%

Insured/Agent Record-Keeping15

NCCI Costs16

0.1% to 0.2%

0.1% to 0.1%

Total 0.4% to 0.7%

15
16

Estimated as 50% of the insuredNCCI audit costs.
Reflects the Arthur Andersen findings and the uncertainty inherent in the
estimates contained therein.
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In total, this data implies that universal introduction of hours worked into workers
compensation rating for all insureds would add approximately 0.4% to 0.7% to the
total system costs. Of course, this analysis is premised on the assumption that hours
worked data is available. As discussed below, this assumption cannot be verified for
all categories of insureds.

C. Analysis of Feasibility

As indicated above, the cost of compiling hours worked for purposes of a workers
compensation premium base may be manageable. However, the ability to compile
hours worked at a reasonable cost does not guarantee that the resulting data is
suitable for determining premiums, even if there is a strong theoretical argument in
favor of its use. Our foundation for this statement is Dorweiler’s comment on
practicality and the following quote from Insurance Company Operations, Volume II,
Webb et al.:

"Second, it [a good exposure base] should be easy for the insurer to determine.
Finally, it should be difficult for the insured to manipulate."

The following paragraphs provide a review of the practical problems inherent in hours
worked compilation that are not directly related to the costs of the process. This
discussion is included under the expense evaluation heading because these problems
do result in indirect expenses that may be borne by the insurers and ultimately will be
borne by some segment of the insured population.

Based on our review of historical information supplemented with our survey results,
the key drawback to use of hours worked is that not all employers currently collect
this data. There does not appear to be a universal requirement to collect this data, for
reasons unrelated to workers compensation insurance. Even in those jurisdictions
where this information is compiled (e.g., Washington), there is reliance on
presumptive rules for approximating hours worked in those situations where
compensation is not directly related to time worked.
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Conceivably, use of the same presumptive rules could be extended to workers
compensation as well. However, this would introduce an arbitrary aspect to workers
compensaUon rating that does not exist under the payroll based system.

This action would neither enhance quantification of inherent hazard nor improve the
accuracy of the exposure medium. Therefore, introduction of hours worked would
have minimal, if any, benefit from an equity standpoint for most classes of
employment that are not predominantly populated by employees compensated on an
hourly basis.

Assuming that hours worked was used as a supplemental exposure medium for only
the employers who compensate employees on an hourly basis, the task of idenUfying
such employer groups remains. The data compiled for this study suggests that this is
not a simple undertaking. For example, a study (Exhibit 6) of New York construction
employers, conducted by the New York CompensaUon Insurance RaUng Board,
indicated that only 53% of the employers audited had some form of hourly records.
Furthermore, none of the employers who maintained hourly records maintained them
by category of work activity that would approximate the current workers
compensation classification system.

Thus, even with a group of employers (e.g., contractors) that are predominantly in an
hourly wage industry, the type of records needed to use hours worked as an exposure
base apparently are not now maintained in a format consistent with payroll. This
situation leads to the following choices:

1.    create and impose a new record-keeping requirement just for workers
compensation, or

2.    allow those who do maintain hours worked to access a special rating plan for
workers compensation.

The first approach would be a violation of the ’already used...for other than insurance
purposes’ tenet. The second approach would create an opportunity for adverse
selection that could jeopardize the financial soundness of the rating plan.

NCCI Examination - Volume VIII - Section liB - Part 6 December 6, 1991Page 35

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

We anticipate that the availability and comparability of hours worked records will vary
greatly by jurisdiction and by employer group. However, it is not clear, based on the
current state of records maintained, that hours worked are as readily verifiable as
payroll data. Successful introduction of hours worked as a supplemental exposure
base may require a re-orientation of record-keeping among insureds that is not just a
matter of cost.
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VI. RECOMMENDATIONS

As indicated in prior sections of this report, we do believe that wage recognition can
improve rate equity for certain groups of insureds. Furthermore, the cost of compiling
and using hours worked as an exposure base supplement for employers who pay the
employees on this basis appears to be manageable. However, universal
implementation of an hours worked or wage differentiation plan would be
counterproductive from an equity standpoint.

In response to these findings, we recommend conUnued judicious use of wage
recognition plans only for those states and those classes of employment idenUfied as
having residual inequities after application of RERP to the unlimited payroll exposure
base. Even for those classes, equity will not be served by substituting hours worked
for unlimited payroll. Rather, we suggest a plan that combines wage rates with
unlimited payroll.

At this time, we are aware of two categories of wage differentiation plans in use. The
first category, which is referred to as the California plan, segregates the construction
class employees into two tiers based on an hourly wage threshold. A ~ rate per
$100 of unlimited payroll is applicable to employees classified below the threshold.
The second category of plans (i.e., the CCPAP plans), provide discounts for average
hourly payrolls above a specified level. The result is a mulU-tiered discount schedule
ranging from 0% to 20% or 25%.

In our opinion, the CCPAP approach is preferable. This plan, which provides for a
graduated scale of discounts based on wage differentials, would appear to enhance
rate equity more than a two-tiered system. Additionally, the incentive to manipulate
data at or near the two-tier wage boundary would be diminished.

There are variations in the treatment of experience rating modifiers among the CCPAP
plans in use. Under the original Florida plan, the CCPAP discount and experience
rating modifier are independen.t and unrelated rating steps. Under the Missouri and
Oregon plans, insureds qualify for CCPAP only if their experience modification is no
greater than 1.05 and 1.00, respectively. Under the Massachusetts plan, only
experience rated risks are eligible and the expected losses for the experience rating
calculation are adjusted for the applicable CCPAPdiscount.

NCCI Examination - Volume VIII - Section liB -Part 6 December 6, 1991 Page 37

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

Particularly with the introduction of RERP, we believe that independent application of
CCPAP and experience rating modifications will over-compensate for inequiUes
caused by wage differentials. The Missouri and Oregon plans partially address this
issue through qualifications standards based on the magnitude of the experience
raUng factor. The Massachusetts plan (see Exhibit 4) more formally integrates the
CCPAP credits with experience rating and, in our opinion, is the best available
prototype for future use. However, even this plan has certain features (e.g.,
application only to experience rate risks without an experience modifier qualificaUon
criterion) that deserve further review.

A key characteristic of all CCPAP plans is that the insured is responsible for collecting
the hours worked and average hourly wage data in a readily verifiable format. Given
that the plans offer only discounts, there is no disincentive to compile the necessary
wage data. With the uncertainty surrounding the availability of hours worked for all
employers within a targeted class, we believe that these are absolutely essential
features of CCPAP.

Two potentially negative attributes concerning CCPAP should be considered. First,
those insureds who do not qualify for wage discounts will pay more as the class base
rates are increased to offset applicable credits. This is not necessarily unfair, given the

¯results of the Oregon study for low average wage paying employers. Second, those
insureds who would qualify for discounts but have not compiled the necessary wage
records will also pay more. To avoid such an increase in workers compensation
premiums, these insureds will have to assume a new record-keeping burden and the
attendant costs.

The average hourly wage thresholds and the corresponding discounts under CCPAP
have historically been a matter of judgment. Given the lack of empirical data, this is
understandable. However, if CCPAP is to be expanded to other jurisdictions or
classes, it would be advisable to establish more formal guidelines for developing wage
rate discount schedules. The following are our recommendations:

1.    Only those classes that have a verifiably wide range of wages for the same type
and locale of work activity should be subject to the schedules. Wage differentials
attributable to variances in economic conditions by region or job safety characteristics
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would not be a motivating factor for a discount plan. Due to variations by jurisdiction,
we are reluctant to define a ’verifiably wide range.’ However, we understand that this
situation is likely to occur when two or more distinct wage scales are applicable. This
would appear to be common for classes with a significant population of both union
and non-union employers.

2.    Discounts should only be applicable for insureds with an average hourly wage
that exceeds the average hourly wage for all the subject CCPAP plan classes
combined. This approach specifically limits application of discounts to classes with
’higher than average’ wages; i.e., those most likely to experience a residual inequity.

3.    The maximum discount should only be applicable at an average wage
generating at least the maximum indemnity benefits in the jurisdiction.

4.    The actual scaling of the discounts by average wage category would be
dependent on two factors. The first is the actual benefit structure in the jurisdiction.
The second is the actual dispersion of wages for the subject classes.

5.    A formal survey procedure for determining average wages and the variances
about the average should be instituted. This will facilitate development of reasonable
discounts and estimation of resulting offsets.

6.    The survey should be updated annually or bi-annually until such time as
empirical data is compiled.

A major drawback to the CCPAP plans is that there does not presently exist a
mechanism to test the appropriateness of the discounts. NCCI has developed a
procedure to monitor the offsets by class that the discount schedule creates.
However, no procedure for regularly comparing the loss experience of insureds falling
into the various discount categories has been established. As a result, no empirical
data on which to base adjustments to the CCPAP discount schedule is readily or
routinely captured.

One of the primary reasons for not capturing premium and loss data by CCPAP
discount category is that this information is not included in the Workers
Compensation Statistical Plan (WCSP). This is understandable since the CCPAP plans

NCCI Examination - Volume VIII - Section liB - Part 6 December 6, 1991 Page 39

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

were not considered permanent by NCCI and, therefore, did not warrant a change in
the WCSP structure. However, we recommend that the WCSP be modified to
capture the CCPAP discount class data if this rating approach is extended to other
jurisdictions. At this time, the CCPAP plan appears to warrant a more permanent
position in NCCI’s ratemaking efforts.

From an analytical standpoint, the ideal modification to the WCSP would be to
actually record the average hourly wage by class. However, this approach would
substantially complicate the WCSP coding process and would consume valuable unit
report space. A practical alternative would be to assign a one or two digit sub-class
code for insureds participating in the CCPAP based on the magnitude of the discount
by class.

One problem with the CCPAP’s as they now exist, is that the average hourly wage
thresholds are static. There is not an automatic mechanism for adjusting the
thresholds for changes in wage levels that occur as the result of general inflation or
collective bargaining agreements. If no adjustments are made, the number of insureds
receiving discounts will increase without justification. Ultimately, the original value of
wage rate differentiation will be diminished. Therefore, we recommend that the wage
thresholds inherent in the CCPAP plans be indexed to average statewide wage
changes or a similar indicator. At a minimum, the wage thresholds should be subject
to regular review on an annual or bi-annual basis.

As a final recommendation, we do suggest that the NAIC consider additional research
regarding the CCPAP plans. The objectives of this research would be two-fold:

to update the 1984-1985 Oregon empirical data ~vith a compilation
and review of actual premium and loss experience under the Florida
CCPAP plan, and

to further evaluate the attributes of the Massachusetts CCPAP for
incorporation into a universal prototype plan.
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VII. EXHIBITS AND GRAPHS
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Indemnity Claim Cost Relativity by Wage

Medical Claim Cost Relativity by Wage

Average Duration by Wage

Exhibit
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5

6

7

8

Titl.__~e

Comparison of Revised Experience Rating Plan and Construction
Classification Premium Adjustment Plan

Florida Contracting Classification Premium Adjustment Plan

Missouri Contracting Classification Premium Adjustment Plan

Massachusetts Construction Classification Premium Adjustment
Plan

Oregon Loss Ratio Adjustment Program

New York Compensation Insurance Rating Board Contractor
Class Study

NCCI Alternative Exposure Base Cost Estimates

NCCI Correspondence Concerning Cost/Wage Relativity Graphs
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EXHIBIT 1

COMPARISON OF REVISED EXPERIENCE RATING
PlAN AND CONSTRUCTION CLASSIFICATION PREMIUM

ADJUSTMENT PLAN
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COHPAR]$OH OF REVISED EXPERIENCE RATING PLAN AND

~ONSTRUCTION CLA$S]F]CAT]ON PREMIUM ADOUSTMENT PLAN

SCENARIO #]

I. Average Contractor

Employer Theoret|cal RERP    Vartance     CCPAP     Var|ance
Number ~ost prem|um From Cost prem|um From Cost

21 $ 20
2020

7 20

9
20
20

10 20

ooo $ ]9
000 22
000 ]5
000 ]9.
000 251
000 ]7.
000 22~
000 22,
000 14
ooo 2o

~587 "2.1% $ 19,832 -0
460 12.3 20,133 .-0590 -22.1 18,602
871 "0.6 20,123
394 27.0 22,608
571 -12.1 21,158
460 12.3 20,133 " 0
197 11.0 19,914 " -0
734 -26.3 17,477 -12
~ 0.7 ~ o

.7

.4

.6

.1

Total    $200,000    $200,000 0.0% $200,000 0.0%

II. Large Contractor (Ten T~mes Average Contractor)

Employer Theoretical     RERP    Vartance     CCPAP     Variance
Number      Cost        premium From Cost Premium Frgm Cost

~ $ 200,000 $ 194
200,000 2)3

~ 200,000 173
200,000 ]98

~ 200,000 243
200,000 195

~ 200,000 213
200,000 210

9 200,000 161
lO 200.000 |97

079 -2.5 22],395
164 6.6 195,862

?~ ~
]41 5.1 193114
899 -]9.1 ]82 969 5
]07 -1.4 195.812 -2.1

Total $2,000,000 $2,000,000 0.0%     $2,,000,000 0.0%
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COMPARISON OF REVISED EXPERIENCE-RATING PLAN AND

CONSTRUCTION CLASSIFICATION PREMIUM ADJUSTM[NT pLAN

SCENARIO #2

I. Average Contractor

Employer Theoretical     RERP    Vartance     CCPAP     Vartance
Number       Cost      ~ From Cost ~ From Cos~

20,000 23,39) 20,123
20,000 ]4,814
20,000 20,]77 2~:~

]9,6]3
]9,925

20,000 24,327 21.
20,000 15,131 "24.~

20,861
20,118

20,000 23,391 ]7.
20,000 23,097 ~          20,12319,893

Total    $200,000 $200,000 0.0~ $200,000 0.0~

II. Large Contractor (Ten Ttmes Average Contractor)
Employer Theoretical RERP    Vartance     CCPAP VartanceNumber Cost Premium From Co~T Prem~pm From Cost

) $ 200
2 200

200
~ 200.

200.
6 200.

200.
~ 200.

200,
]0

000 $ 200,996 0.5~ $
]99000 223,707

.]1.9
99

000 162,552 8.7
000 20],770 0.9 ]9999
000 233,608

.]6.8000 167,903 6.5 ~0705
.000 223,707
~000 220,443 ]1.90.2 ]9996
~000 159,712 -20.1 195

~ 206,4]0 3.2 ]99

221 -0.4%
]61 -0.4
244 -0.4
18] -0.4
835 3.9
0]8 2.5
161 -0.4
300 -I .9
633 -2.2

°0.4

Total $2,000,000 $2,000,000 0.0~ $2;000,000 0.0%
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~SSUMPTIONS

la. SCENARIO #] - Cost/Benefit Structures:

a. 40% of cost for medical benefits.
b. 10% of cost for low maximum compensation (e.g., "permanent

partial" benefitsl~
c. 50% of cost for h h maximum compensation (e.g., "temporary

total" benefits).

~!$ 600 weekly wages qualifies for maximum compensation.
Frequency related to hours worked.
Medical costs increase 20% for doubling of weekly wages.

9. Indemnity severity varies due to weekly wages.

]b. SCENARIO #2 - Cost/Benefit Structures:

a. 40% of cost for medical benefits.
b. 50% of cost for low maximum compensation (e.g., "permanentpartial" benefits!~
c. 10% of cost for h h maximum compensation (e.g., "temporary

total" benefits).
d. $600 weekly wages qualifies, for maximum compensation.
e. Frequency related to hours worked.
f. Medical costs increase 20% for doubling of weekly wages¯
g. Indemnity severity varies due to weekly wages.

2. Average worker works 35 hours per week, 45 weeks per year,
at $16 per hour¯

3. RERP structure:

ā. Average claim
b. D-ratio 30%.
C.
d.

size $2750.

Expected loss rate 50% of prospective cost.
Average loss experieDce; for average contractor (only)
severity proportional to average weekly wage.
Adjusted overall collected premium for the ten iven
employers (includes offset to manual rates for ~ERP    and
CCPAP).
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CALCULATIONS FOR EMPLOYER NUMBER

SCENARIO #1

RERP
]. Weekly Wages per Employee $ 560
2. Annual Wages per Employee 25,200
3. Payroll for E|ght Employees 201,600
4. Manua] Rate 9.64
5. Hourly Wage Credit

6. Manual Premium ]9,434
7. Expected Losses 29,144
8. Actual Primary Losses 9,000
9. Actual Excess Losses 2],000

]0. B 9,363
]1. W 0.091
]2. Mod Factor ].008
14. Actual Premium $ 19,587

CCPAP

5GO

t5,~O0

201,600

12.2]

]9.7~

.]9,766

29,651

9,000

21,000

9,421

0.092

].003

]9,832

~cS~ual calculations used more significant digits than shown
above.
Above rounding conventions may not be followed in any given
state.
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NOTES FO.R EXHIBIT 3a
CALCULATIONS FOR EMPLOY[R NUMBER

SCENARIO #]

The hourly wage, the number of hours worked per week," and the
number of weeks worked.p~r year vary according to the description
shown on page 4 of Exhibit 3. The theoretical cost ts based on
the assumptions gtven on page 2. These assumptions include the
percentage of costs that are attributable to medtcal beneftts
(40%), low maxtmum compensation (10%), and htgh maxtmum compensation
(50%). ]n addition, medtcal beneftts are assumed to increase 20%
for a doubltng of wages; and wages of $600 per week Qualifies for
the maximum benefit. These costs are shown on page 5. The cost
~actors have been reduced to a cost per hour worked, which is a
function of the weekly wage. Obviously, this cost function iS
hypothetical and it makes vartous assumptions that might not be
subject to measurement in practice.

For each sample employer, the weekly wage and cost per hour
worked are shown on page 4. The example has been constructed so
that each employer has the same theoretical cost ($20,000 or
$200,000) for the year. The total number of hours worked for the
employer for the year is determined by dividing the annual
theoretical cost by the cost per hour worked.

The manual rates have been balanced to the total cost for the
sample group of employers. This follows the normal ratemaking
procedure of balancing premiums and costs for the given insured
population. The hourly wage credits are based onthe theoretical
cost function, converting the weekly wage to an hourly wage by
dividing by 35.

The manual premium for an employer is determined by multiplying
the total payroll by the manual rate (and subtracting the hourly
wage credit, for the CCPAP calculation). The expected losses are
~50% of the manual premium (subject to rounding). This results
from using three years of experlence and assumlng that expected
losses for one year will be 50% of premium for that year. The
actual primary and excess losses are assumed to be the same for
all employers; the total for all employers equals ]50% of the
theoretical cost. The B, W, and mod factor calculations all
correspond to the current RERP formula, with an average claim
size of $2,750 (subject to rounding differences)’. The actual
premium is the manual premium times the mod factor.
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COST FUNCTION AND HOURLY WAGE.CREDITS

SCENARIO #I

Weekly
Waae

~gS~ Per 10,332 Hou~ Worked
Low     Medical    Variable    ~otal

~ndemni~y Benefits ~ Cost

Hourly
Cost ¯ Wage

Per Hour (35~k~

$175.0
192.5
210.0
227.5
245.0
262.5
280.0
297.5
315.0
332.5
350.0
367.5
385.0
402.5
420.0
437.5
455.0
472.5
490.0
507.5
525.0
542.5
560.0
577.5 1600
595.0 1.600
612.5 1.600
630.0 ],600
647.5 ],600
665.0 1,600
682.5 ],600
700.0 1,600
7]7.5 1,600
735.0 ],600
752.5 1,600
770.0 ],600
787.5 1,600
805.0 1,600
822.5 1,600
840.0 I 600
857.5 ] 600
875.0 ] 600
892.5 1 600
g]O.O. ] 6O0
927.5 ] 600
945.0 ] 600
962.5 ] 600
g80.O I 600

600 $5,520 $2,625       $9
600 5,560 2,888 )0
600 5,600 3,150
600 5,640 3,4]3 10
600 5,680 3,675 ]0
600 5,720 3,938 11
600 5,760 4,200 11
600 5,800 4,463
600 5,840 4,725 ]2
600 5,880 4,988 ]2
600 5,920 5,250 12
600 5,960 5,5]3 13
600 6,000 5,775 13
600 6,040 6,038 13
600 6,080 6,300 ]3
600 6,]20 6,563 14
600 6,]60 6,825 ]4
600 6,200 7,088 ]4
600 6,240 7,350 15
600 6,280 7,6]3 ]5
600 6,320 7,875 ]5
600 8,138 166,360
600 6,400 8,400

6,440 8,663
8,9256,480

~520
560

~600
640

~680
720

~760
800

~840
880

~920
960

7 000
7 040
7 08O
7 ]2O
7 160
7 200
7 240
7 280
7 320
7 360

9,000
9,000
9,000
9,000
9,000
9,000
9,000

 :oooooo
 :oooooo
 :oooooo
 :ooo000
9,000
9,000

 :ooo000
9,000
9,000
9,000

745 $0.943 $5.00 0
048 0.972 5.50 o
350 1.002 6.00 0
653 ].03] 6.50 o
955 ].060 7.00 0
258 1.090 7.50 o
560 ].119 8.00 0
863 1.]48 8.50 o
]65 1.177 9.00 0
468 ].207 9.50 o
770 1.236 ]0.00 0.0%
073 1.265 10.50 2.5
375 ].295 ]1.00 4.8
678 1.324 11.50 6.9
980 ].353 ]2.00 8.8
283 1.382 12.50 ]0.5
585 ].412 13.00 12.1
888 1.441 13.50 13.6
190 1.470 14.00 15.0
493 ].499 14.50 16.3
795 ].529 ]5.00 17.5
098 1.558 15.50 18.7

16 400
16 703
17 005
17 ]20
17 160
]7 200
]7,240
17,280
]7,320
17,360
]7 40O
]7,440
]7,480
]7,520
17,560
]7,600
17,640
17,680
]7,720
17,760
]7,800
17,840
]7,880
]7,920
17,960

].587 ]6.00 19.7
1.617 16.50 20.7
1.646 ]7.00 21.7
].657 17.50 23.4
].661 18.00 25.3
].665 ]8.50 27.2
].669 19.00 28.9
].672 19.50 30.6
].676 20.00 32.2
1.680 20.50 33.7
].684 2].00 35.1
].688 2].50 36.5
1.692 22.00 37.8
]:696 22.50 39.0
1.700 23.00 40.2
].703 23.50 41.4
1.707 24.00 42.4
1.711 24.50 43.5
].715 25.00 44.5
1.719 25.50 45.5
].723 26.00 46.4
1.727 26.50 47.3
1.731 27.00 48.1
].734 27.50 49.0
].738" 28.00 49.8



Exhibit 1
Page 5b of S

COST FUNCTION AND HOURLY WAGE CREDITS

SCENARIO #2

Weekly
Cost Per 10.383 Hours Worked                   Hourly

Low     Medical Variable    Total     Cost     Wage
Indemnltv Benefit~ Indemnity Cost    Per Hour (357Wk}

$]75.0
]92.5
2]0.0
227.5
245.0
262.5
280.0
297.5
315.0
332.5
350.0
367.5
385.0
402.5
420.0
437.5
455.0
472.5
490.0
507.5
525.0
542.5
560.0
577.5
595.0
612.5
630.0
647.5
665.0
682.5
700.0
717.5
735.0
752.5
770.0
787.5
805.0
822.5
840.0
857.5
875.0
892.5°
910.0
927.5
945.0
962.5
980.0

8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400

 :,oo400
8,400
8,400

400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400
8,400

400 $5,520 $ 525 $14,445 $1.39] $5.00
400 5,560 578 14,538 1.400 5.50
400 5,600 630 14,630 ].409 6.00
400 5,640 683 14,723 1.418 6.50
400 5,680 735 ]4~815 ].427 7.00
400 5,720 788 ]4..908 ].436 7.50
400 5,760 840 15.~000 1.445 8.00
400 5,800 893 15..093 1.454 8.50
400 5,840 945 15..185 1.462 9.00
400 5,880 998 ]5.278 1.47] 9.50
400 5,920 1,050 15.370 1.480 10.00
400 5,960 1,103 151.463 1.489 10.50
400 6,000 1,155 151.555 1.498 l].O0
400 6,040 1,208 ]51648 1.507 1].50
400 6,080 1,260 151740 1.516 12.00
400 6,]20 ],313 ]51833 1.525 ]2.50
400 6,]60 ],365 ]51925 1.534 ]3.00
400 6,200 1,418 ]61018 1.543 13.50

6,240
6,280
6,320
6,360
6,400
6,440
6,480
6,520
6,560
6,600
6,640
6,680

 :8oo
920

6,960
7 000
7 040
7 080
7 120
7 ]60
7 200
7 240
7 280
7 320
7 360

]~470
523

],575
l:628680
1,733
],785
],800
1,800
],800
],800
],800
1,800
],800
],800
],800
],800
],800
1,800
],800
],800
],800
1,800
1,800
1,800
1,800
1,800
1,800
1,800

16.110
161203
16.295
16.388
16.480
16 573
16 665
16.720
]6 760
16 800
16 840
16 880
]6 920
16 960
]7 000
]7 040
]7 080
]7 120
17 160
17 200
17 240
]7 280
17 320
17 360
17 400
17 440
17 480
17 520
17 560

1.552 14.00
].560 ]4.50
1.569 15.00
1.578 15.50
1.587 16.00
1.596 16.50
].605 17.00
1.610 17.50
1.614 ]8.00
1.618 ]8.50
1.622 19.00
].626 19.50
].630 20.00
].633 20.50
1.637 21.00
1;641 21.50
1.645 22.00
].649 22.50
].653 23.00
].657 23.50
].660 24.00
].664 24.50
].668 25.00
].672 25.50
1.676 26.00
].680 26.50
].684 27.00
1.687 27.50
1.691 28.00

0
0
0
0
0
0
0
0
0
0

0.0%
4.2
8.0

11.5
14.7
17.6
20.3
22.8
25.1
2?.3
29.3
31.2
33.0
34.7
36.2
37.8
39.4
40.9
42.3
43.7
45.0
46.2
47.3
48.4
49.5
50.5
51.5
52.4
53.3
54.1
54.9
55.7
56.5
57.2
57.9
58.5
59.2
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National
Council on
Compensation
Insurance Memorandum

Government, Consumer & Industry Affairs

December 5, 1990

Contact: James R. Nau, Dire~or 407-997-4563

FL-90-21 Page 1 of 2

FLORIDA CONTRACTING CLASSIFICATION PREMIUM ADJUSTMENT PROGRAM

The premium adjustment program originally approved effective January 1, 1984, for
employers having exposure In any of the contracting daasitications in Rodda, has been
extended into 1991. This program is mandatory and is applicable to all policies having
enniversaw rating dates dudng 1991 covedng one or more of the eligible contracting
classifications.

The Flodda Contmctlng ~a.mca~on Premium Adjustment Program is designed to van/an
employer’s workers compensation premium by way of a premium credit based upon the
employer’s average wage level. While the initial determination of any applicable credit is
computed on a class by class basis, the credit (if any) will be applied to the employer’s entire
Flodda standard premium in order to facilitate the carder’s application of the credit.

The premium adjustment program does not provide for any premium dents. Therefore, rate
changes were necessitated for all the applicable classifications In order to offset the premium
credits.

The premium adjustment program (See Rorida Basic Manual~Spectal Rule, Exhibit 1) shall
be administered as follows:

Each carrier shall Issue a letter having standardized text (Exhibit 2) to any Insured
having a policy contatnlng one or more of the applicable classifications. One letter
must be Issued for each qualifying policy. This letter (whl©h must be printed by
each Individual carrier) should be sent to the Insured prior to policy Issuance or
within sixty days after effective date. The carrier must maintain proof of mailing In
Its files and make such proof avalleble to the Florida Insurance Department on
request.

2. The insured shall complete the required information and mail the completed form to
NCCI’s Atlantic Division, formerly South Atlantic Council on Compensation Insurance.

NCCl’s Atlantic Division will compute the insured’s average houdy wage for each
classification, the applicable classification premium credit, and the overall policy credit
factor. These calculations will be displayed on a Policy Credit Work Sheet (Exhibit 3). A
copy of this work sheet will then be mailed to the carrier.

The carder shall use this policy credit factor in the calculation of the insured’s estimated
premium at policy issuance, in those cases where the carrier receives the policy credit
factor after the insured’s policy has been issued, the policy shall be so endorsed (See
Exhibit 4).

Upon audit, the carder shall use the same policy credit factor in the calculation of the
insured’s final earned premium. Additionally, the carder shall verify the data originally
provided by the insured for the computation of the policy credit factor by reviewing those
records upon which the insured’s data was originally based. If this process uncovers any
errors, revised payroll and/or hours worked, data must be submitted to NCCI’s Atlantic
Division. The revised data will be used to calculate a revised policy credit factor.

750 Park of Commerce Drive, Boca Raton, Florida 33487 ¯ Telephone: 407-997-1000



CONTRACTING PREMIUM ADJUSTMENT PROGRAM

Contact: James R. Nau, Director 407-997-4563

FL-90-21 Page 2 of 2

o The policy credit factor is to be applied to the premium determination process directly
after the applkmtion of experience modification and prior to any deviations and premium
discount. The policy credit factor, if available upon policy Issuance, must bedisplayed on
the policy Declarations Page. If the factor is not available upon poflcy Issuance, the
required endorsement must be attached to the policy.

The earned premium dollar adjustment amount due to the application of the policy credit
factor must be reported on unit statistical reports under Classification Code 9046. This
amount must be reported on lines D, E, F or G since It is not subject to experience
mod. aaon (See F_x bit 5).

8. No adjustment to aggregate standard earned premium reported on the aggregate Calls
for Experience is required because of this premium credit. In other words, reported
aggregate standard earned premium must Include the effects of these premium credits.

Please review the above, along with the attached exhibits, carefully with your
underwriting, auditing and statistical personnel.

Attachments



Exhibit I

FLORIDA BASIC MANUAL--SPECIAL RULE
FLORIDA CONTRACTING CLASSIFICATION PREMIUM ADJUSTMENT PROGRAM

The Flodda Contracting Classification Premium Adjustment Program provides for a premium credit for up to one
year for a policy which contains one or morn contracting classifications. A credit may be applicable to those poli-
cies commencing with their annivemary date in calendar year 1991.

The basis for determining the credit is the total payroll (excluding overtime premium pay) and houm worked for
each contracting classification for the third calendar quarter in 1990 as reported to taxing authorities. If the in-
sured did not engage in operations for the complete quarter, then the last complete quarter pdor to policy year
inception shall be used or, if them was no complete quarter of operations prior to the policy inception, then the
first complete quarter after policy inception shall be used. A credit may be determined for each contracting clas-
sification by dividing the total payroll, excluding overtime premium pay, by the number of hours worked to ardve
at the average hourly wage for the classification, in the absence of specific records for saladed employees, it
will be assumed each such individual worked forty (40) hours per week. The credit for average houdy wage is
listed below:

Average Houdy Wage
Credit From

Manual Prom. Average Houdy Wage
Credit From

Manual Prom.

$ 9.99 or less None $13.76-$14.00 15%
$10.00-$11.50 5% $14.01-$14.25 16%
$11.51-$11.75 6% $14.26-$14.50 17%
$11.76-$12.00 7% $14.51 -$14.75 18%
$12.01 -$12.25 8% $14.76-$15.00 19%
$12.26-$12.50 9o/0 $15.01 -$15.50 20%
$12.51 -$12.75 10%0 $15.51 -$16.00 21%0
$12.76-$13,00 11%0 $16.01 -$16.50 22%
$13.01 -$13.25 12% $16.51 -$17.00 23%
$13.26-$13.50 13% $17.01 -$17.50 ~4%
$13.51 -$13.75 14% over $17.50 25%

The total contracting classification credit amount, in dollars, must be calculated and then divided by the total
policy premium at manual rates--including contracting and non-contracting blassifications. The result would
be the percentage credit which is to be applied to the 1991 policy. When calculating the total policy credit the
percentage shall be rounded to the nearest whole number with .5 being rounded upward (as an example, 4.4
rounded to 4% and 4.5 rounded to 5%).

The insured shall submit the required payroll and hours worked information to the National Council on Com-
pensation Insurance, Atlantic Division, for calculation of any applicable credit. The carrier shall, upon audit, verify
the information that was submitted by the insured and used in the calculation of the credit. If the carrier discovers
an error in the original request for policy credit, the revised information must be submitted to the National Council
on Compensation Insurance, Atlantic Division, for recalculation. If the insured does not furnish records to verify
the payrolls and hours worked originally submitted and used in the calculation of the credit, there shall be no
credit applied to the policy.

~ 30963



Florida Basic ManualmSpecial Rule
Page 2

Exhibit 1
(continued)

The credit, authorized by the National council on Compensation Insurance, Atlantic Division, shall appear on

to provide this credit information.

Carders are required to use the approved form to notify all their insureds, who have one or more contracting cias-
sifK~tions on their policy, thee they may be eligible for a premium adjustment credit.

"contracting ciassiflcations" am those classifications subject to the following code numbers:

0050 5040 5213 5445 5538 6018 6235
0052 5057 5215 5462 5551 6045 6236
1322 5059 5221 5474 5606 6204 6237
3365 5069 5222 5479 5610 6206 6251
3719 5102 5223 5480 5645 6213 6252
3724 5146 5348 5491 5651 6214 6306
3726 5160 5402 5506 5703 6216 6319
5020 5183 5403 5507 6003 :6217 6325
5022 5188 5437 5508 6005 6229 6400
5037 5190 5443 5509 6017 6:233 7538

7601
7855
8227
9534
9545
9549



Exhibit 2

(Name of Insured)
(Address)
(Anytown, State, Z~p Code)

FLORIDA CONTRACTING CLASSIFICATION PREMIUM ADJUSTMENT PROGRAM
WORKERS COMPENSATION PREMIUM CREDIT APPUCATION FOR 1991

The Rodda contracting classification Premium Adjustment program has been extended for employers engaged
in contracting operations and is applicable to policies with effective dates on or after January 1, 1991.

A special premium calculation, which may result in a premium credit for you, will be based on average houdy
pay rates for each classification of contracting operations. In order that your premium may be correctly estab-
lished, please retum the completed premium credit application, as set out on the reverse side of this letter, to the

National Council on Compensation Insurance
Atlantic Division

Boca Raton, FL 33431
They will advise us of any premium credit applicable.

If they do not receive this application, your 1990 premium calculation will not reflect any possible premium credit.

For each applicable classification (both contracting and non-contracting) covedng your company’s operations
in the state of Flodda, report the tota/Rodda payroll (excluding overtime premium pay) and the corresponding
tota/number of hours worked, for the third calendar quarter (JULY, AUGUS’I~, SEPTEMBER) of 1990 as reported
to taxing authorities.

Note #1: If you did not engage in contracting operations during the third quarter of 1990, the requested infor-
mation to be provided should, then, be for the last complete calendar quarter pdor to the effective date
of your workers compensation policy.

Note #2: If you are a new business (no prior operations), submit the requested information, for the first complete
calendar quarter following the effective date of your workers compensation policy when available.

Note #3: In the absence of specific records for salaried employees, you should assume that each individual
worked forty (40) hours per week.

Please preserve your payroll records which formed the basis for this declaration as we will be required to veri-
fy the reported information in order for any premium credit to be applied.

Thank you for your cooperation.

Sincerely,

Turn Page Over For Premium Credit Application

123386-005



INSURED

POLICY NO.

1991 WORKERS COMPENSATION--PREMIUM CREDIT APPLICATION

EFFECTIVE DATE ISSUING OFFICE

Exhibit 2
(continued)

Notice: Unless Code(s), total wages paid, total hours worked, calendar quarter reported are indicated and application
is signed, it cannot be processed. Contact your agent if assistance is desired.

CLASSIFICATION

Example: Electrical Wiring

CODE

5190

TOTAL
FLORIDA TOTAL
WAGES HOURS
PAID" WORKED

$8.000    520

" EXCLUDING OVERTIME PREMIUM PAY.

The foregoing is based on actual wages and hours worked, as reflected in our payroll records, for the complete calendar
quarter ending

SIGNATURE POSITION DATE



el

Carrier:
Insured:
Policy Number:

Florida Contracting Classification Premium Adjustment Program
Policy Credit Worksheet

Exhibit 3

Page ~ of ~

Pedod: From

Non-Contracting Classifications:
(1)       (2)       ($)

Class
Code Payroll

Contracting Classifications:

(4) (s)

Average
Manual Premium Hourly

[(2) + 100] x 3    Wage
Credit

Percentage

xxx

XXX
xxx

xxx
xxx

xxx

Credit Dollar
Amount
(4)x(s)

xxx

xxx
XXX

Total Manual Premium ¯
(All Total Credit ¯

Total Manual Premium + Total Credit : Policy Credit ¯ I O-

1.00 - Policy Credit = Policy Credit Factor ~ I O. ~
!
!

Prepared by:



WORKERS COMPENSATION AND EMPLOYERS LIABILITY INSURANCE POLICY

Original Printing Issued June, 1987

WC 09 04 01

Standard

FLORIDA CONTRACTING CLASSIFICATION PREMIUM ADJUSTMENT ENDORSEMENT

The premium for the policy may be adjusted by a Rorida Contracting Classification Premium Adjustment factor. The
factor was not available when the policy was issued. If you qualify, we will issue an endorsement to show the premium
adjustment factor after it is calculated.

Notes:

1. This endorsement maybe used when an insured’s credit adjustment factor is not available when the policy is issued.

2. An appropriate typewritten entry may be made on the policy Information Page, Item 4, instead of using this endorsement.



Exhibit 5

STATISTICAL REPORTING

e

The earned premium dollar adjustment amount due to the application of the
policy credit factor must be reported on unit statistical reports under Classifi-
cation Code 9046. This amount must be reported on lines D, E, F or G since
it is not subject to experience modification.

No adjustment to aggregate standard premium reported on the aggregate
Call for Experience is required because of this premium credit. In other
words, reported aggregate standard earned premium must include the effects
of these premium credits.

1309b2



ALTERNATIVE EXPOSURE BASES

EXHIBIT 3

MISSOURI CONTRACTING CLASSIFICATION
PREMIUM ADJUSTMENT PLAN

NCCI Examination - Volume VIII - Section liB - Part 6 December 6, 1991Page 47

MILLIMAN & ROBERTSON, INC.
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National
Councilon
Compensation
Insurance Memorandum

Government, Consumer & Industry Affairs

March 20, 1990

Contsct: Kenneth Roblnson, Director 314-843-4001

MO-90-1 Page 1 of 2

MISSOURI CONTRACTING CLASSIFICATION PREMIUM ADJUSTMENT PROGRAM

The Missoud Division of Insurance has approved the Missoud Contracting Classification
Premium Adjustment Program effective January 1, 1990. The program will provide a premium
credit to those eligible contracting employers paying wages in excess of $12.00 per hour per
contracting employee. Employers with an experience modification of. 1,06 or higher are not
eligible for this program. The Initial calculation of any applicable oredit is computed by
classification. From these, a single credit will be developed to apply to the entire standard
premium for Missouri.

This program does not provide for any oflseffing debits. Consequently, a rate (:hange for
contracting classifications is necessary to offset the premium credits. ,

The premium adjustment program is detailed in the Missoud Basic Manual---Special Rule,
included as Exhibit 1. It will be administered as follows:

o

o

o

Each carder shall issue a letter having standardized text (Exhibit 2) to any Insured having
a policy containing one or more of the applicable classifications. One letter must be
issued for each qualifying policy. This letter (which must be pdnted by each individual
carder) should be sent to the insured prior to policy issuance or within sixty days after
effective date. The carder must maintain proof of mailing in its files and make such proof
available to the Missoud Division of Insurance on request.

The Insured should complete the requested Information and mall the completed form to
NCCI’s Midwestem Division.

NCCI’s Midwestem Division will compute the insured’s average hourly wage for each
classification, the applicable classification premium credit, and the overall policy credit
factor. These calculations will be displayed on a Policy Credit Work Sheet (Exhibit 3). A
copy of this work sheet will then be mailed to the carrier.

The carder shall use this policy credit factor in the calculation of the insured’s estimated
premium at policy issuance. In those cases where the carder receives the policy credit
factor after the insured’s policy has been issued, the policy shall be so endorsed (as
required in Exhibit 4).

Upon audit, the carrier shall use the same policy credit premium in the calculation of the
insured’s final eamed premium. Additionally, the carder shall vedfy the data originally
provided by the insured for the computation of the policy credit factor by reviewing those
records upon which the insured’s data was originally based. If this process uncovers any
errors, revised payroll and/or hours worked data must be submitted to NCCI’s Midwestem
Division. The revised data will be used to calculate a revised policy credit factor.

The policy credit factor is to be applied to the premium determination process directly
after the application of experience modification and prior to any deviations and premium
discount. This policy credit factor, if available upon policy issuance, must be displayed on
the policy Declarations Page. If the factor is not available upon policy issuance, the
required endorsement must be attached to the policy (see Exhibit 4).

12700 Southfork Road, St. Louis, Missouri 63126 - Telephone: 314-843-4001



MISSOURI CONTRACTING PREMIUM ADJUSTMENT PROGRAM MO-90-1

Contact: Kenneth Robinson, Direotor 314-843-4001

Page 2 of 2

The earned premium dollar adjustment amount due to the application of the policy credit
factor must be reported on unit statistical reports under Classification Code 9046. This
amount must be reported on lines D, E, F or G since it is not subject to experience
modification (see Exhibit 5).

8. No adjustment to aggregate standard earned premium reported on the aggregate Calls
for Experience is required because of this premium credit. In other words, reported
aggregate standard earned premium must Include the effects of these premium credits.



MISSOURI BASIC MANUAL - SPECIAL RULE
MISSOURI CONTRACTING CLASSIFICATION PKEMISM ADJUSTMENT PROGRAM

Exhibit I

The Missouri Contracting Classification Premium Adjustment Program provides
for a premium credit for up to one year for a qualifying policy. To
qualify, a policy must contain one or more contracting classifications
and have an experience rating of 1.05 or lower. Pollcies not subject
to experience ratine will be ellgible for the Missouri Contracting
Classification Premium Adjustment Program.    The Missouri Contracting
Classification Premium Adjustment Program may be applied to quallfylnE
policies with an anniversary ratine date of January I, 1990 and thereafter.

The basis for determining the credit is the total payroll (excluding
overtime premium pay) and hours worked for each contracting classiflcatlon
for the third calendar quarter of the year preceding the pollcy anniversary.
rating date as reported to taxing authorities. If the insured did not
engage in operations for the complete quarter, then the last cumplete
quarter prior to the pollcy year inception shall be used, or, if there
was no complete quarter of operations prior to the policy inception, then
the first complete quarter after the policy inception shall be used.
A credit may be determined for each contracting classiflcatlon by dividing
the total payroll, excludlng overtime premium pay, by the number of hours
worked to arrive at the average hourly wage for the classification. In
the absence of specific records for salaried employees, it will be assumed
each such individual worked forty (40) hours per week. The credit for
average hourly wage is listed below:

Average Hourly Wa~e
Credit from

Manual Premium

$11.99 or less None
$12.00 - $13.50 5Z
$13.51 - $14.00 6Z
$14.01 - $14.50 7Z
$14.51 - $15.00 87.
$15.01 - $15.50 9Z
$15.51 - $16.00 10Z
$16.01 - $16.50 IIZ
$16.51 - $17.00 12%
$17.01 - $17.50 13%
$17.51 - $18.00 14Z
$18.01 - $18.50 15%
$18.51 - $19.00
$19.01 - $20.00 17%
$20.01 - $20.50 18%
$20.51 - $21.00 19%
$21.01 End over 20%

The total contracting classification credit amount, in dollars, must
be calculated and then divided by the total policy premium at manual rates

including contracting and noncontracting classifications. The result
would be the percentage credit which is to be applied to the qualifying
policy. When calculating the total policy credit, the percentage shall
be rounded to the nearest whole number with .5 being rounded upward.
(As an example, 4.4 rounded to 4% and 4.5 rounded to 5%.)



Exhibit 1
(Continued)

The insured shall .submit the required payroll and hours worked information
to the NCCI - Midwestern Division for calculation of any applicable credit.
The carrier shall, upon audit, verify the information that .was submitted
by the insured and used in the calculation of the credit. If the carrier
discovers an error in the orlglnal request for pollcy credit, the revised
Information must be submitted to the NCCI - Midwestern Division for
recalculation. If the insured does not furnish records to verify the
payrolls and hours worked orlglnally submitted and used in the calculation
of the credit, there shall be no credit applied to the policy.

The credit, authorized by the NCCI - Midwestern Division, shall appear
on Item 4 of the Policy. If the credit is not available at the time of
policy issuance, the carrier shall endorse the policy to provide this
credit information.

Carriers are required to use the approved form to notify all of their
insureds~ who have one or more contracting classifications on their policy,
that they may be eligible for a premium adjustment credit.

"Contracting classifications" arethose classiflcations subject to the
following code numbers:

0050 5040 5188 5403 5505 5703 6216 6306
1322 5057 5190 5437 5506 5705 6217 6319
3365 5059 5213 5443 5515 6003 6229 6325
3719 5067 5215 5445 5538 6005 6233 6400
3724 5069 5221 5462 5551 6045 6235 7380*
3726 5102 5222 5474 5606 6204 6236 7538
5020 5146 5223 5479 5610 6206 6237 7601
5022 5160 5348 5480 5645 6213 6251 7855
5037 5183 5402 5491 5651 6214 6252 8227

9534
9545
9549

*Code 7380 maybe used onlyon policieswhere more than 50Z of the total
premium is produced by oneor more of the contracting classifications
listed.



ExhibiL 2

(Name of Insured)
(Address)
(Any Town, State, Zip Code)

MISSOURI CONTRACTING CLASSIFICATION PREMIUM AD~US~NT PROGRAM
WORKERS COMPENSATION PREMIUM CREDITAPPLICATION FOE 1990

The Hissouri Contracting Classification Premium Adjustment Program has
been approved for employers engaged in contracting operations and is
applicable to policies with effectives dates on or after January 1, 1990.

A special premium calculation, which may result in a premium credit for
you, will be based on average hourly pay rates for each classification
of contracting operations. In order that your premium may be correctly
established, please return the completed premium credit application, as
set out on the reverse side of this letter, to the:

NCCI - Midwestern Division
P.O. Box 19430
Springfield, Illinois 62794-9430

They will advise us of any premium credit applicable.

If they do not receive this application, your 1990 premium calculation
will not reflect any possible premium credit:

For each applicable classification (both contracting and non-contracting)
covering your company’s operations in the state of Missouri, report the
total Missouri payroll (excluding overtime premium pay) and the
corresponding total number of hours worked, for the third calendar quarter
(JULY, AUGUST, SEPTEMBER) of 1989 as reported to taxing authorities.

Note #I: If you did not engage in contracting operations during the third
quarter of 1989, the requested information to be provided should,
then, be for the last complete calendar quarter prior to the
effective date of your workers compensation policy.

Note #2: If you are a new business (no prior operations), submit the
requested information, for the first complete calendar quarter
following the effective date of your workers compensation policy
when available.

Note #3: In the absence of specific records for salaried employees, you
should assume that each individual worked forty (40) hours per
week.

Please preserve your payroll records which formed the basis for this
declaration as we will be required to verify the reported information
in order for any premium credit to be applied.

Thank you for your cooperation.

Sincerely,

Turn Page Over for Premium Credit Application



INSURED

POLICY NO.

1989 WORKERS COMPENSATION--PREMIUM CREDIT APPLICATION

EFFECTIVE DATE ISSUING OFFICE

Exhibit 2
(continued)

Notice: Unless Code(s), total wages paid, total hours worked, calendar quarter reported are in~licated and application
is signed, it cannot be processed. Contact your agent if assistance is desired.

CLASSIFICATION

Example: Electrical Wiring
CODE

5190

TOTAL
HZSSO~B.Z TOTAL

WAGES    HOURS
PAID"    WORKED

$8,000    520

¯ EXCLUDING OVERTIME PREMIUM PAY.

The foregoing is based on actual wages and hours worked, as reflected in our payroll records, for the comp/ete ca!endar
Quarter ending

SIGNATURE POSITION DATE



Exhib i~ 3

QURIER:
RED:

POLICY NUMBER:

Hissouri Contracting Classification Pre~Lmn AdJus~nent Program
POLICY CREDIT WORKSHEET

NON.C~NTRACTING CI.ASSlFICATIONS: ,

PAYROLL

I I I

~
ACTING CLASSIFICATIONS:

PERIOD: FROM TO:

MANtJALM~UAL r~’~M~JM
P~e I(~) + 100] X (4) (2) + (3)

XXX

xxx

XXX

XXX

XXX

OOCOIT
PERCENT/~E

XXX

XXX

XXI(

XXX

XXX

(;REOIT OOLLAR
¯.-AMOUNT

" l(s) x
xxx

xxx

XXX

xxx

XXX

Page

1.00 - POLICY CREDIT = POLICY CREDIT F~(",TOR ~-. ’ 0

Prepared By:
Date:

TOTAL CREDIT + TOTAL MANUAL PREMIUM = POLICY CREDIT 0.

TOTAL MANUAL PREMIUM
(All Classifications)

TOTAL CREDIT



COHPENSATZON AND ENP!A)YERS LTABILITY ~NS0~ANCE POLICY

Printing Issued January 1990

Exhibit 4

WG 24 04 0l

Standard

NISSOURI COFI’RACTIN(~ CI~SSI~IC~TION PR]~I"UHAD.YU~ ENDOI~S~’f~

The premium for ~he poltc~ nt~ be ~d]usted by 8 Missouri Con~ra¢~iug
Classtft©aclon Premium Ad~ua~meu~’fa©tor. The factor vaa not available vhen
~he policy vas issued. If ~ou qusl£f¥~ ve viii issue an endoraemen~ to 8ho~
the premium ad]us~men~ factor after ~ is calculated.

1.

e

This endorsemen~ may. be used when an Insured’s credit adjustment
factor is not available vhen the pollcy is issued.

An appropriate typevrlt~en entry may be made on the policy Information
Page, Item 4, instead of using this endorsement.



Exhibit 5

STATISTICAL REPORTING

The earned premium dollar adjustment amount due to the application of the
policy credit factor must be reported on unit stalbtical reports under Classifi-
cation Code 9046. This amount must be reported on lines D, E, F or G since
it is not subject to experience modification.

2. No adjustment to aggregate standard premium reported on the aggregate
Call for Experience is required, because of this premium credit. In other
words, reported aggmgste standmd earned premium must include the effects
of these premium credits.

1309~2



ALTERNATIVE EXPOSURE BASES

EXHIBIT 4

MASSACHUSETI’S CONSTRUCTION CLASSIFICATION
PREMIUM ADJUSTMENT PLAN

NCCI Examination - Volume VIII - Section liB - Part 6 December 6, 1991Page 49

MILLIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

Page 50 December 6, 1991 NCCI Examination - Volume VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.



MASSACHUSETTS CONSTRUCTION CLASSIFICATION PREMIUM ADJUSTMENT PROGRAM

The above program is effective 12:01 A.M., January I, 1991 and thereafter.
The program applies to employers eligible for experience rating havi6g exposure in
any of the enumerated construction classifications in Massachusetts.

The Massachusetts Construction Classification Premium Adjustment Program is
designed to vary an employer’s workers’ compensation premium by way of a premium
credit based upon the employer’s average wage level. While the initial
determination of any applicable credit is computed on a class-by-class basis, the
credit (if any) will be applied to the employer’s entire Massachusetts standard
premium in order to facilitate the carrier’s application of the credit. The
program will provide a premium credit to those eligible construction employers
paying in excess of $18.00 per hour on average per construction employee.

The program does not provide for any premium debits. Therefore, rate changes
are required for all the applicable classifications in order to offset the premium
credits.

The program (see Massachusetts Basic Manual - Special Rule, EXHIBIT 1) shall
be administered as follows:

Each carrier shall issue a letter, with Application on reverse side,
having standardized text (EXHIBIT 2), to any insured having a policy
containing one or more of the applicable classifications. One letter
must be issued for each qualifying policy. This letter (which must be
printed by each individual carrier) should be sent to the insured prior
to policy issuance or within sixty (60) days after effective date. The
carrier must maintain proof of mailing in its files and make such proof
available to the Massachusetts Division of Insurance on request.

The insured shall complete the required information and mail the
completed form to:

The Workers’ Compensation Rating and Inspection
Bureau of Massachusetts

P.O. Box 9005
Boston, MA 02205
Attention: Underwriting Department

The Workers’ Compensation Rating and Inspection Bureau of Massachusetts
will compute the insured’s average hourly wage for each classification,
the applicable classification premium credit, and the overall policy
credit factor. These calculations will be displayed on a Policy Credit
Work Sheet (EXHIBIT 3). A copy of this Work Sheet will then be mailed
to the carrier.



The carrier s~all use thi~ p61icy credit factor in ’the calculation~f
the insured’s estimated premium at policy issuance. In those cases
where the carrier receives the policy credit factor after the insured’s
policy has been issued, the policy shall be so endorsed by use of
Massachusetts~Construction Classification Premium Adjustment Endorsement
WC 20 04 03 (EXHIBIT 4).

Total expected losses used in the calculation of the insured’s
experience modification will be decreased by the policy credit factor.

The policy credit factor is to be applied to the premium determination
process directly after the application of experience modification and
prior to any deviation and premium discount. This policy credit factor,
if available upon policy issuance, must be displayed on the Information
Page of the policy (EXHIBIT 5). If the factor is not available upon
policy issuance, the required endorsement must be attached to the
policy.

Upon audit, the carrier shall use the same policy credit factor in the
calculation of the insured’s final earned premium. Additionally, the
carrier shall verify the data originally provided by the insured for the
computation of the policy credit factor by reviewing those records upon
which the insured’s data was originally based. If this process uncovers
any errors, revised payroll and/or hours worked, data must be submitted
to The Workers’ Compensation Rating and Inspection Bureau of
Massachusetts. The revised data will be used to calculate a revised
policy credit factor.

The earned premium dollar modification amount due to the application of
the policy credit factor must be reported on unit statistical reports
under Classification Code 9046. This amount must be reported on lines D,
E, F or G since it is not subject to experience modification (EXHIBIT
6).

Please carefully review the above, including attached EXHIBITS, with your
underwriting, auditing and statistical personnel.



HASSACHUSETTS BASIC HANUAL - SPECIAL RULE
MASSACHUSETTS .CONSTRUCTION CLASSIFICATION PREMIUM ADJUSTNENT PROGRAM

The Hassachusetts Construction Classification Premium Adjustment Program
provides for a premium credit for a qualifying policy which contains one or more
construction classifications. Only policies subject to experience rating are
eligible for the program.

The basis for determining the credit is the total payroll (excluding overtime
premium pay) and hours worked for each construction classification for the third
calendar quarter of the year preceding the policy inception date as reported to
taxing authorities. ]f the insured did not engage in operations for the complete
quarter, then the last complete quarter prior to the policy year inception shall
be used, or if there was no complete quarter of operations prior to the policy
inception then the first complete quarter after the policy inception shall be
used. A credit may be determined for each construction classification by dividing
the total payroll, excluding overtime premium pay, by the number of hours worked
to arrive at the average hourly wage for the classification. In the absence of
specific records for salaried employees, it will be assumed each such individual
worked forty (40) hours per week. The credit for average hourly wage is listed
below:

Averaqe Hourly Waqe

$17.99 or less

$]8.00 - $]8.50

$18.51 - $19.00

$19.01 - $19.50

$]9.51 - $20.00

$20.01 $20.50

$20.51 - $21.00

$21.01 - $21.50

$21.51 - $22.00

$22.01 - $22.50

$22.5] - $23.00

$23.01 - $23.50

Credit From Manual Premium

0%

5%

6%

7%

8%

,9%

]0%

11%

]2%

13%

14%

15%



Averaqe Hou~ly Waqe

$23.51 - $24.00

$24.01 - $24.50

$24.51 - $25.00

$25.0] - $25.50

$25.51 : $26.00

$26.01 - $26.50

$26.51 - $27.00

$27.01 - $2?.50

$27.5] - $28.00

$28.0] and over

Credit From Manual Premium

16%

18%

21%

22%

23%

24%

The total construction classification credit amount, in dollars, must be
calculated and then divided by the total policy premium at manual rates -
including construction and non-construction classifications. The result would be
the percentage credit which is to be applied to the qualifying policy. When
calculating the total policy credit, the percentage shall be rounded to two
decimal places. (As an example, .1547 rounded to .15 and .]551 rounded to .]6.)

The insured shall submit the required payroll and hours worked information to
The Workers’ Compensation Rating and Inspection Bureau of Massachusetts for
calculation of any applicable credit. The carrier shall, upon audit, verify the
information that was submitted by the insured and used in the calculation of the
credit. If the carrier discovers an error in the original request for policy
credit, the revised information must be submitted to The Workers’ Compensation
Rating and Inspection Bureau of Massachusetts for recalculation. If the insured
does not furnish records to verify the payrolls and hours worked originally
submitted and used in the calculation of the credit there shall be no credit
applied to the policy.

The credit authorized by The Workers’ Compensation Rating and Inspection
Bureau of Massachusetts, shall appear on Item 4. of the Information Page of the
policy. If the credit is not available at the time of policy issuance, the
carrier shall endorse the policy to provide this credit information.

Carriers are required to use the approval form to notify all of their
insureds, who have one or more construction classifications on their policy, that
they may be eligible for a premium modification credit.



°" ~Const~u~ti’on "classifications" are those classifications subject. ~o-the "’"

o follo~ing code numbers:

3365 5]02    5223 5480 5645 6233
3724 5i46 ~- 5348 5506 5651 625]
3726 5160 5402 5507 5701 6252
5020 5]83 5403 5508 5703 6306
5022 5188 5437 5509 5705 6319
5037 5190 5443 5538 6003 6325
5040 5213 5445 5545 6005 6400
5057 5215 5462 5547 6204 7538
5059 5221 5474 5606 6217 7601
5069 5222 5479 5610 6229 7855

8227
9014
9529
9534



¯ MASSACHUSETTS CONSTRUCTION CLASSIFICATION PREMIUM AD,IUSTNENT PROGRAM
APPLICATION

. ..    .-.,; ; ..     ¯ -. ~ - ¯ :.      .- . . . ~ .. -’;-...                          . .. ¯        .. ." ..        ...._ ,"        {. ÷ , . ¯ ~. "~’,.                    " .     "-.

INSURED Sample Construction. Co.;, In~. "

FEDERAL EHPLOYERS ID HO.

ADDRESS

CITY STATE. ZIP

POLICY NO. WC]2345 EFFECTIVE DATE 2/]/91 i--~.ISSOING OFFICE Boston

NOTICE: Unless Code(s), total wages paid, total hours worked, calendar quarter
reported are indicated and application is signed, it cannot be processed.
Contact your agent if assistance is desired.

TOTAL
NASSACHUSETTS TOTAL

WAGES HOURS
CLASSIFICATION(S) CODE PAID* WORKED

Concrete Construction 5213 $46,176 2080

Carpentry 5403 32,339 1560

Excavation 6217 23,639 1040

Contractors Yard 8227 ]6,640 1040

Executive Supervisor 5606 13,000 520

Salesmen 8742 45,000 1560

Clerical 88]0 19,500 2600

* EXCLUDING OVERTIME PREMIUM PAY.

The foregoing is based on actual wages and hours worked, as reflected in our
payroll records, for the complete calendar quarter ending 9/30/90

SIGNATURE POSITION DATE



(.Name of Insured)
(Address)
(Town/City, State, Zip Code)

MASSACHUSETTS, CONSTRUCTION CLASSIFICATION PRENIUN ADJUSTMENT PROGRAM
WORKERS’ CONPEHSATION PRENIUH CREDIT APPLICATION FOR 1991

The Massachusetts Construction Classification Premium Adjustment Program has
been proposed for employers engaged in construction operations and is applicable
to policies eligible for experience rating with effective dates on or after
January 1, 1991.

A special premium calculation, which may result in a premium credit for you,
will be based on average hourly pay rates for each classification of construction
operations. In order that your premium may be correctly established, please
return the completed premium credit application, as shown on the reverse side of
this letter to:

The Workers’ Compensation Rating and Inspection
Bureau of Massachusetts

P.O. Box 9005
Boston, HA 02205
Attention: Underwriting Department

They will advise us of any premium credit applicable.

If they do not receive this application, your 1991 premium calculation will
not reflect any possible premium credit.

For each applicable classification (both construction and non-construction)
covering your company’s operations in the state of Massachusetts, report the total
Massachusetts payroll (excluding overtime premium pay) and the corresponding total
number of hours worked for the third calendar quarter (July, August, September) of
]990 as reported to taxing authorities.

Note #]:

Note #2:

If you did not engage in construction operations during the third
quarter of 1990, the requested information to be provided should then be
for the last complete calendar quarter prior to the effective date of
your workers’ compensation policy.

If you are a new business (no prior operations), submit the requested
information for the first complete calendar quarter following the
effective date of your workers’ compensation policy when available.

Note #3: In the absence of specific records for salaried employers, you should
assume that each individual worked forty (40) hours per week.

Please preserve your payroll records which formed the basis for this
declaration as we will be required to verify the reported information in order for
any premium credit to be applied.

Thank you for your cooperation.

Sincerely,

Turn Page Over For Premium Credit Application



MASS~C~USETTS.CON~T~UCT~ON-CLASSZ~TCATZO~ ~REMIUM.AO~UST~E~T PROGRAM:-.."-" . -..
POLICY CREOIT WORKSHEET     " ...     Pag~ ." ! Of._~

CARRZ[R:

]NSURED: Sample Construction Co., Inc.

POLICY NUHBER: VC 12345 PERIOD: FROM 2/1/gl    TO 2/~192"

NON-CONSTRUCTION CLASSIFICATIONS:

(1)    (2) (3)

CLASS
CODE

8742

8810

PAYROLL

45000

19500

(4) (6)

NkNUAL
RATE

.75

.37

HANUAL PREMIUM
[(21 * 1003 X 3

338

72

(s)
AVERAGE
HOURLY
VA6E

XXX

XXX

XXX

XXX

XXX

CREDIT
PERCENTAG.E...

XXX

XXX

XXX

XXX

XXX

(7)
CREO]T OOLLAR

AMOUNT
(4) X (6)

XXX

XXX

XXX

XXX

I I I I
CONSTRUCTION CLASSIFICATIONS:

5213

5403

6217

8227

5606

46176

32339

23639

16640

13000

TOTAL HANUAL PREMIUM

38.80

38.79

11.21

8.46

7.17

17.916

]2.544

2.650

1.408

932

22.20

20.73

22.73

16.00

25.00

13

10

14

16

2.329

1.254

371

168

Prepared By:

35,860 TOTAL CREDIT 4,122

(4,122 + 35.860) TOTAL CREDIT + TOTAL MANUAL PREMIUM = POLICY CREDIT

(1.00 - .II) 1.00 - POLICY CREDIT = POLICY CREDIT FACTOR

O. I__.L



"-WOR~ERS COHPEHSATIONAND ENPLOYERS ~IABILITY’INSURANCE POLICY

O Original P~inting                Effective ~anuar~ 1, 1991

WC’~004"03

Standard

HASSACHUSETTS CONSTRUCTION CLASSIFICATION PREHIUM ADOUSTNENT ENDORSEHENT

The premium for the policy may be adjusted by a Hassachusetts Construction
Classification Premium Adjustment factor. The factor was not availab]e when the
policy was issued. If you qualify, we wi]l issue an endorsement to show the
premium adjustment factor after it is calculated.

HoLes:

1. Attach this endorsement to a policy showing Hassachusetts in Item 3.A.
of the Information Page when an insured’s credit adjustment factor is not
available when the policy is issued.

An appropriate typewritten entry may be made in Item 4. of the
Information Page, instead of using this endorsement.



EXHIBIT 5

SAMPLE PREMIUM CALCULATION

HASSACHUSETTS ~ONSTRUCTION CLASSIFICATION PRE14IUH AD3USTHENT PROGRAH

LOO~T]ONS, QJ~IFIC~TZON/~O PAYROLL IN MASSACHUSETTS
C~lculat|on of E~tmated Amual Prmtum:

Oescrtbe by lOcat|on the duttes of employees Class
Code

Concrete Construction
~ar~mtry ~0~

~ra~ Ya~
~lve ~tsor

Clerical Offtce Employees f~OC
Salesperson, Collectors or

Messengers - Outsfcle
Drivers, flOC
Employers Liability / /

Number of

5213 4
54O3 3
6217 2
8227 2
5606 1

8810
8742

5
3

Total
Payroll

150,072
105,102
76,827
54,080
52.000

78,000
180,000

38.80
38.79
11.21
8.46
7.17

0.37
0.75

Total Premium

Experience Hodlficat|on (I.II)

[I] MASSACHUSETTS CONSTRUCTION CLASSIFICATION PREMIUH ADJUSTMENT POLICY CREDIT (II%)

Standard Premium

ARAP Adjustment (1.14)

(116.1~ X .107) [2] Less Premium Discount (if applicable)

Expense Constant

(116.129 + 16.258 - 12.426 + 160) Total Estimated Annual Premium

(116,129 X 1.9%) Mass. O.I.A. Assessment (1.9%) of Standard Premium

(120,121 + 2,206) Total of Estimated Annual Premium and Mass. D.I.A. Assessment

56,228
40.769
8,612
4.575
3.728

28~
1.350

117.551

12.931

-14,353

116,129

16,258

12,426

160

120,121

2.205

122.327

1. As issued by this Bureau.

2. In this example, the Stock Discount (Table 7) was used, Those carriers using the
Non-Stock System of Expenses would use Table 8.

3. The Mass, D.I.A. Assessment is based on Standard Premium.



STATISTICAL REPORTING

The earned premium dollar adjustment amount due to
the application of the policy credit factor must be
reported on unit statistical reports under
Classification Code 9046. This amount must be
reported on lines D, E, F or G since it is not
subject to experience modification.



Experience Rating and Construction Classification
Premium Adjustment Proqram

Those classifications to which this program applies will have the manual rate
raised above the othem~ise indicated average rate so as to provide money with
which to pay the discounts. Some insureds in these classes will pay the manual
rate with no discount while others will get discounts. Thus the starting points
prior to experience rating differ for these risks.

In order to maintain the balance of the experience rating plan the expected
losses which enter into the calculation of experience modifications have to
reflect these different starting points. The Expected Loss Rate (ELR)! in the
manual would correspond to the manual rate. Thus expected losses derived from
this ELR are the losses we expect for a risk getting no discount from the manual
rate. These risks have higher than average expected losses for the class. For
risks getting a discount, the expected losses are lower by the amount of the
discount. These risks have lower than average expected losses for the class. The
ELR times payroll would produce expected losses too high for these risks.

Therefore, the expected losses derived by summing the product of ELR’s and
payrolls for individual classes will be multiplied by the discount applied to the
policy. This will provide an appropriate starting place for comparison with
actual losses in the calculation of the experience modification.

The effect will be that large risks who receive discounts will find that
their experience modification will be somewhat higher. This makes sense since, to
the extent a risk’s own losses enter into setting its rate via experience rating,
discount is redundant. A risk will always be better off in total getting the
discount; the change in experience modification will only partially offset the
effect of the discount. Similarly, a risk getting no discount will find its
higher manual rate only partially offset by a decrease in its experience
modification.

IExpected Losses = ELR x Payroll



ALTERNATIVE EXPOSURE BASES

EXHIBIT 5

OREGON LOSS RATIO ADJUSTMENT PROGRAM

NCCI Examination - Volume Vlll - Section liB - Part 6 December 6, 1991Page 51

MIILIMAN & ROBERTSON, INC.



ALTERNATIVE EXPOSURE BASES

Page 52 December 6, 1991 NCCI Examination - Volume VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.



IEXP~RIENCE FI~na’ING ~ MANUAL
,APPENDIX

LOSS RMIO ADJUSTMENT PROGRAM RULE
Apl~:am m oregon 1"*

CLAS,~FIC.~nON CODES

OO5O 504O
1322 5057
2703"
3365 5O69
3719 5102
3724 5146
3726 5160
S020 5183
5022 5188
5037 5190

5213 5445 5538 6017 6233 6400
5215 5462 5551 6018 6235 7538
5221 5474 5606 6045 7~01

5403 ~ 5705 E216 6306 . 9539"
5437 5506 6003 6217 6319 " 95455443 5511" 6005 6229 6325 9549

A. INTRA81X~E PJSKS

ca~on for a# eligible ~ in l/re k)liowtng mannen

Risk Total
Actua] Losses

Risk Tolal RecaJc.Ca~e~
Exj)ec~ X Exaenence
Losses ~n

5. Determine the loss ratio acljuslment factor by
reiemnc~ng the !~oint at which the R fac~’ caP.u-
lai~l ifl(4) intef~ecl3 trle r~k’s expecll~ loss ~aJ
con~neO Jn the Crl~Jt/Debit Ta~e on Page A-11.

el"
No( ~D~r..aDie in NeOra~ effec.tn~,e Non.ruDer 1, 1989: no,.

e~,cmm ,Sememoer 1, 1990

B. INTERSTATE PJSKS

su~e~ ~o the Joss ra~o a~ustment program (I.RAP)

lee= one a;Xxoving snea(s) are gewamo W one

ca~on/or all eligible risks in the tolm,-mg manner:.

1. Murdply the discount ~/or each of the adore
c~wi~mXXtS by 1.05, in eacfl slam Wtlem tn~s a~.

Apply the incmasea cliscoum ra~o

~n~u~e rmaseO ~ ~ losses anO ex-

3 ~ tr~ ~=~enence ~ u,.~ng t~e
expect=el primary losses ana expec~ea excess
k~sses as oe[e~nine~ in (2).



B~c~’ve ~ 1, 19aS

Tolal ~ Losses Recs~ul~
In Sta=n Where l"~Is X Experience
.=~jus)’nent Al~mS ~

a. Rel~m~ file point at whi~ ttte R fa£~ ~=u.
lat~ In (4) Inmrsm~ with

loss lo~ ~ in the ~ Table on
~e A-~.

~tr°



EXPERIENCE RATING PLAN MANUAL
APPENDIX Effective July 1, 1985

A-11
Original Printing

R 0.0 2.5 5.0

LOSS RATIO ADJUSTMENT PROGRAM
CREDIT/DEBIT TABLE

TOTAL EXPECTED LOSSES (IN 000)

7.5 10.0 12.5 15.0 17.5 20.0 22.5 25.0

.20 1.00 .94 .91 .88

.25 1.00 .95 .92 .89

.30 1.00 .96 .93 .91
,35 1.00 .96 .94 .92
.40 1.00 .97 .95 .94

.45 1.03 .98 .96 .95

.50 1.00 .98 .97 .95

.55 1.03 .98 .97 .97
,50 1.00 .99 .98 .97
.86 1.00 .99 .99 .98

.70 1.00 .99 .99 .99

.75. 1.00 1.00 .99 .99

.80 1.00 1.00 1.00 ,99

.85 1.00 1.00 1.00 1.00

.90 1.00 1.00 1.00 1.00

.95 1.00 1.00 1.00 1.00
1.00 1.00 1.03 1.00 1.00
1.05 1.00 1.00 1.00 1.03
1.10 1.00 1.03 1.00 1.00

1.15 1.00 1.00 1.00 1.00
1 ~0 1.03 1.00 1.00 1,01
1 ~25 1.00 1.00 1.01 1.01
1.30 1.00 1.01 1.01 1.01
1.35 1.00 1.01 1.01 1.02
1.40 1.00 1.01 1.02 1.03
1.45 1.00 1.02 1.03 1.03
1.50 1.00 1.02 1.03 1.04
1.55 1.00 1.02 1.04 1.05
1.60 1.00 1.03 1.05 1.06
1.65 1.00 1.04 1.06 1.08
1.70 1.00 1.04 1.07 1.09
1.75 1.00 1.05 1.08 1.11
1.80 1.00 1.08 1.09 1.12
1.85 1.00 1.07 ,1.11 1.14
1.90 1.00 1.07 1.12 1.16
1.95 1.00 1.08 1.14 1.18
2..00 1.00 1.10 1.16 1.20

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.02
1.02
1.03
1.04
1.05
1.08
1.08
1.09
1.11
1.13
1.15
1.17
1.19
1.21
1.24

1.00
1.00
1.00
1.00
1.00
1.00
1.00
1.01
1.01
1.02
1.03
1.03
1.05
1.08
1.07
1.09
1.10
1.12
1.14
1.17

¯ 1.19
1.22
1#_5
1.27

27.5 30.0
And Over

.86 .85 .84 .83 .82 .81 .80

.88 .87 .86 .86 .95 .84 .83

.90 .89 .89 .98 .87 .86 .86

.92 .91 .91 .90 .89 .89 .88

.94 .~ .92 .92 .91 .91 .91

.95 .94 .94 .94 .95 .95 .83

.98 .98 .95 .95 .95 .95 .94
.97 .97 .97 ,96 .96 .95 .96
.98 .98 .98 .97 .97 .97 .97
.99 .99 .98 .98 .98 .98 .98
.99 .99 .99 .99 ,99 .99 .99

1.00 1.00 .99 .99 .99 .99 .99
1.00 1.00 1.00 1.00 1.00 1.00 1 .IX)
1.00 1.03 1.03 1.00 1.00 1.00 1.00
1.03 1.00 1.00 1.03 1.00 1.00 1.00
1.03 1.00 1.03 1.00 1.03 1.00 1.00
1.00 1.00 1.03 1.00 1.00 1.00 1.00
1.03 1.00 1.01 1.01 1.01 1.01 1.01
1.01 1.01 1.01 1.01 1.01 1.01 1.01
1.01 1.01 1.02 1.02 1.02 1.02 1.02
1.02 1.02 1.02 1.03 1.03 1.03 1.03
1.03 1.03 1.03 1.04 1.04 1.04 1.04
1.04 1.04 1.05 1.05 1.05 1.05 1.08
1.05 1.06 1.08 1.08 1.07 1.07 1.07
1.05 1.07 1.08 1.08 1.09 1.09 1.09
1.08 1.09 1.09 1.10 1.11 1.11 1.12
1.10 1.11 1.11 1.12 1.13 1.14 1.14
1.12 1.13 1.14 1.15 1.15 1.16 1.17
1.14 1.15 1.16" 1.17 1.18 1.19 1.20
1.16 1.17 1.19 1.20 1.21 1,22 1 _:;)3
1.18 1.20 1~2 1,23 1.25 1.26 1.27
1.21 1 23 1.25 1.27 1.28 1.30 1.30
1.24 1.26 1.28 1.30 1.32 1.34 1.35
1.27 1.30 1.32 1.34 1.36 1.38 1.40
1.30 1.33 1.38 1.38 1.41 1.43 1.45

@1985 Nmlonal Council on Compensation Insurance.
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NEW YORK COMPENSATION INSURANCE RATING BOARD
200 East Forty-Second Street, New York,. New York 10017

Telephone (212) 697-3535 Fax (212) 972-1393

Expressly Prepared For:.
General Building Contractors

of New York State. lnc

Subject: Basis of Premium

At the request of the General Building Contractors of New York State, Incorporated, a study was
undertaken by the Rating Board to review the propo~J for introduction of a premium determination method
which would exclusively use hours to measure exposure to hazards.

General

. In connection with this review, several hundred employers were subjected to physical audits whereby
their "accounting records were examined to establish whether complete and verifiable records of "hours
worked" were available. Our study showed that 53% of the employers did have some form of hourly records.
However, it Is of significance that the halunce did not keep any hourly recerds at all And it is also important
to mention that none of the employers that maintained hours worked records had their hours summarized
or broken down by categories of work, e.g~ concrete construction, factory, clerical, outside sales, etc.

It Is of note that the availability of "hours worked" records changed rather dramatically when certain
categories in the construction industry only were reviewed. This part of the study disclosed that over 90%
of the higher paying employers did have hours worked records available, and about 60% of the lower wage
paying employers in that industry had hours worked records available.

Background of Current System

The present system involves premium charges based on a uniform rate per hundred dollars of
payroll for each employee, subject to the type of work involved. If the payroll method was replaced with the
number- of- hours worked per employee, we must all ask ourselves how would this affect the current pricing
system as it relates to an employers premium?

The current rate per each $100 of payroll for workers compensation premium is predicated on the
anticipated torn/payro//s for each industry, and the expected losses for that industry. This system’ must
produce a sufficient amount of premium to cover the ac.,ua/losses for each Industry. It is impor~a~ to note
thai this premium "need" to pay acJual losses and e.rpenses does not change regurdlms of the basis of premium; e.g.,
payrolls, hours, etc. If the Basis of Premium was changed to other than payroll, then it is expected that there
would be a redistribution of the needed premium among the employers in each classification.



l~ours Worked V. Use of Payrolls

How would that redistribution be made? Well it would come about naturally, based upon the
reported exposure to operations (hours.) However, this system would be affected .considerably by the fact
of whether an employer did or did not keep records. And of course, whether the records were maintained
accurately, and whether the "hours" could be verified somehow.

In theory., the hours-worked method would appear to be the most reasonable way of developing
workers compensation premiums. But there is a most serious negative dowuside in relying solely on
hours-worked that must be considered. And the risk is that hours-worked will indeed be subject to
inaccuracies, discrepancies, and abuses.

What would be the difference between an hours-worked system and the use of navrolis.’; "r’h~,
difference involves verification, because payrolls are physically paid to employees,, checks’-a’re drawn’~
banks, and multiple tax reports must be completed by employers and f’ded with governmental agencies who
periodically audit these filings. These verification capabilities generally assure that the payrolls used are
the payrolls expended, and therefore, are the proper payrolls to be taken by insurance company auditors.
This is not the same scenario with the use of hours-worked because as already stated, in too many cases the
hours are not available and are not verifiable. Yet, the loss need remains the same. Consequently we believe
that those employers who maintain good records will pay a greater portion of the premium need than those
who do not keep accurate and verifiable records.

As an incidental concern, the auditing of hours by insurance carriers will become more expensive
and necessarily generate higher expenses to be added to the "rate". For exampl~ if an employee earned
$24,000 per year, this would currently involve (240) $100 units of payroll. Translating this into units of
hours-worked would mean that, without overtime, we might be dealing with about 2000 hours of ac~ai
working time per employee, to "verify" per year. Our study revealed a 26% increase in auditing expense to
"audit" hours-worked records.

How would an employer check the accuracy of the insurance carrier’s billing of hours? With
substantial difficulty, we believe. In a 200 employee firm, for example, this could represent 400,000 hours
which have to be extracted from unsummarized records provided the hour~ are available. And what about
the problem of trying to separate this by the type of work done; e. g., clerical, outside sales, inside sales, and
the whole gamut of contracting classifications? What checks and balances are there for both the insurance
company auditor in developing a billing, or the policyholder who wishes to check the charges? This will
likely generate more questions and controversies concerning the accuracy of billings. And there would be
difficulties when charges for uninsured subcontractors were required where no hours whatsoever are
recorded. Inaccurate estimating of non-recorded hours worked would become prevalent, and seriously
alTect the accuracy of billings as well as the data base used by a rate service organization and the rates it
produces. Think about this; will both carriers and policyholders physically go through a set of records
independently to add hours, employee by employee, and classification by classification, if the hours are
recorded? Would an insurance auditor be able to accept a computer print-out prepared by the insured? No,
because the carrier "audit" would then be a meaningless process. And unlike payrolls, when an
audit is completed, there is no way to reconcile this mass of hourly f]gure~ with any summary records, such
as the employer’s disbursements book,, general ledger and quarterly and annual payroll t~ returns. With



such a system it would not take long before some very creative and imaginative hour~-worked records, or
repertings, would be made available "For dze i~urance compa~ ~se only’.

While no system, or method, is perfect, on balance, the use of payrolls for premium determination
purposes is far superior, and more reliable as a measuring tool for developing equitable premium charge~
from employer to employer. Additionally, it is far less vulnerable; initially to serious auditing dilllculties,
and subsequently, to improper ratemaking, ~an an hours-worked method would be.

Review of Ironworkers’ Experience

As part of our review, the G.B.C. was requested to provide the Rating Board with a comprehensive
listing of their members who are the" higher paying" employers in the State. Ulthnately, we were furnished
through various source& including the G.B.C~ names ef employers engaged in several contracting activities.
This list was culled to exact those employers involved with iron & steel erection, because this subject was
originally raised with concern for the iron and steel erect/on employers. The Board then conducted a review
of. the available experience collected for the three classification codes which comprise the tron and steel
erection industry. This experience revealed the following:.

L The high paying employers’ payroll and losses for each of the classification codes
accounts for a sizable portion of the total experience available for both categories of
employers. The actual percentages for each class are shown below:.

5O40

5057

5059

Hiqh Pavin~ Employers

Iron or Steel Erection.Frame Struc~re

Iron or Steel Erection-Frame Structure N.O.C.

Iron or Steel Erection.Frame Structure

Up to 2 Stories

% o_.J.r % o.._..f
Payroll Losses

95.0 87.0

95.2 99.4

77.1 88.5

L The above statistics were based on the data provided to us. There was an "unknown"
portion of total experience for these codes, but we believe the unknown experience would
likely project to develop similar proportions. Based upon this assumption, it is clear that
the experience of the hi,~h pavin~ employers is basically responsible for the rate of each
classification shown above.

2. In two of the three categories shown (codes 5057 and 5059), the loss experience of the
high paying shops is somewhat worse than that of the open shops. If, in fact, a dispropor-
tionately higher amount of pa.vroll is pre.sendy collected from the high paying employers,
then it is reasonable to expect that the ratio of losses to pa.~Toll should be lower for the high



paying segment. However, based on the above loss ratios~ the higher paying empJoyers incur
a disproportionately higher percent of the total losses.

3. Since most of the classification payroll belongs to the higher paying employers, a change
to hour~ worked as a basiss of premium will have Httle or no significance on the total
premium paid. Regardless of the premium basis~ a specific amount of premium is needed
to cover losses and expenses for each Industry. Because the experience compesition of these
classes is lar~ly derived from higher wage paying employers, the bulk of the premium would
still come from the higher paying employers, and any new rate sn-ucture would self-correct
for this regardless of the basis of premium.

Conclusion

We are emphatically opposed to the substitution of’hours worked" as the basis of premium, because
it would completely destroy the establishment of equitable premtmn charges h-ore employer to employer.

It Is understandable that the G.B.C. may view the "hours worked" theory as a simplified approach
to handling the perceived problent~ but we submit that their posture does not recognize the sexious pitfalL~
that are masked within an hours worked system. As already stated~ we believe that higher paying members
of the G.B.C., under an hours worked basis of pro’m/urn, would be subjected to paying a substantially higher
percentage of the premium needed to cover the losses and expenses for the iron and steel erection classifl-
cntions than at present.

Members of the G.B.C. may believe that they are presently paying a higher percentage of the needed
premium per classffication~ and support that v/ew with their estimates of a I/3 disparity in hourly wages.
ActualIy~ after applicarlon of an improved experience rating and premium discount which high paying
employers enjoy~ the difference is narrowed considerably.
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National
Council on
inCn~m~:~n~ion

urance

Systems Development
Richard O. Heard, Jr.
Assistant Vice President

February 26, 1991

Mr. Brett Miller, ACAS
Arthur Andersen & Company
Thirteenth Roor
1345 Avenue of the Americas
New York, New York 10105

Dear Brett:

I have attached our analysis of the costs associated with capturing and implementing an
aitemative measure of exposure, in addition to the current unlimited payroll. We have
gone to some length to explain the industry-wide implications, which would have
significant costs. Estimation of these costs would require a survey of insurance
companies, agents, and other rating bureaus. I note that Milliman & Robertson’s
proposal for the NAIC review (for objective 6b) includes mention of this survey approach,
and I assume that you would undertake this effort.

Please let me know if you have any questions or need any additional information.

Yours truly,             ..

Richard O. Heard, Jr.

750 Park of Commerce Drive, Boca Raton, Florida 33487
Telephone: 407-997-4352



Alternate Exposure Measures
Industry and NCCl Implications
2/26/91 R. Heard

In conjunction with the NAIC review being conducted by Milliman & Robertson (M&R),
NCCl has been asked to estimate the costs associated with implementing an alternate
exposure base. This alternative would be collected and processed in addition to the
current exposure measure, unlimited payroll. Candidate alternatives identified by M&R
include limited payroll, person-hours, and average weekly wage. This response will not
attempt to address the efficacy or actuarial fitness for use of onp method of measuring
exposure over another, but will instead focus on the industry-wide implications and
specific NCCl costs associated with implementing such a change.

¯ The costs of implementing a change to the exposure base are manifested in three areas:
collecting the necessary information, reporting that information to NCCI and independent
bureaus, and using the information in ratemaking and experience rating calculations.

Collectlon

The exposure measure, whether a derivative of payroll or some other measure, must be
collected at the point of sale of insurance. Changes to this measure will therefore require
new information to be presented by prospective insureds. Existing agent procedures
and systems (e.g. rate quote systems and customer databases) will require modifications.
The ACORD application for insurance, the assigned risk application, and any other
applications used by independent bureaus must be changed to gather the alternative
exposure measure. These types of changes typically require specific filings in each state,
complicating the implementation process, as different effective dates are possible.

As with any exposure measure, the information must be readily available and commonly
defined at the time of collection. To the extent that measures other than unlimited payroll
are less uniformly available or subject to interpretation, agent costs will increase and
delays in binding coverage may occur, thus having a detrimental effect on service levels.

Insurance company systems must be modified to accept and process the new application
information, and the industry standard policy information page must be changed to display
both current unlimited payroll and the alternative exposure measure. Finally, the exposure
measure must be verifiable. A measure other than unlimited payroll will have implications
on company and bureau costs to inspect and audit insured records to ensure the
accuracy of the exposure.



Reporting

Companies report policy coverage information and statistical information to NCCi,
independent state rating bureaus, and industrial commissions. Each of these entities will
require systems and procedural changes to accept an alternative measure of exposure.
Of great importance in determining an implementation date is the close .association of the
above in using common data reporting formats. With both the Workers Compensation
Statistical Plan (WCSP) and policy information reporting, most bureaus including NCCI
share standard hard copy and electronic data reporting specifications.

In this regard, all bureaus must make the necessary changes and agree on an
implementation date. The following WCSP format change requests are now pending from
New Jersey, Texas, and NCCI, with California contemplating a statistical plan rewrite:

allocated loss adjustment expenses (ALAE);
deductibles;
employers’ liability;
four digit year;
rate deviation percent;
group policy identification;
self insurance policy identification;
small premium policy plan identification;
employers’ rejected risk fund identification; and
social security number of claimant.

An alternate exposure measure must be added to the list and considered along with the
other requested changes. NCCI’s Statistics Committee, at its February 7, 1991 meeting,
passed the following recommendation:

"That the collection of ALAE on unit reports and annual calls be
accomplished in conjunction with other changes required to satisfy the
needs of all rating bureaus and users of the data."

This would reduce the incremental cost of reporting an additional exposure measure,
while having the likely negative impact of delaying the implementation timeframe until all
changes are agreed upon.

These changes will also have cost implications for hard copy reporting, as the current
"unit report" format cannot be expanded to accommodate additional data elements. This
will change the unit report form factor, requiring changes to manual filing and
micrographic equipment and procedures. The changes will also have cost implications
for electronic reporting, as the existing data record formats must be expanded to
accommodate the additional data. While there is sufficient room on the current exposure
record (where payroll is reported) for some of the above requested changes, there is not
sufficient room for all.



Usage

Once collected and reported to NCCI, the alternative exposure measure would be used
in ratemaking and experience rating calculations. Prior to usage, existing data validation
and quality checks would be changed to include the alternative exposure measure.
NCCi-company communications, in the form of error reports and turnaround documents,
would also be changed, as would manuals and procedures documentation. Finally,
ratemaking and experience rating systems would, be changed to include the new
measure, and existing report formats modified to display the new inputs and results of
alternative calculations.

The transition from the existing unlimited payroll to the altemative exposure method must
also be considered. Ratemaking and experience rating calculations require at least three
years of data, and statistical data are reported 20 months after the policy inception date
(with the M&R review now studying the efficacy of using four or five years for classification
ratemaking). This will produce a significant lag between the start of collection by the
insurance agent and the ultimate use of the measure in ratemaking and experience rating
calculations.

Specific NCCl Costs

The cost implications for NCCI implementation of an alternative exposure measure are
shown in two ways: as stand-alone costs, assuming no other statistical plan changes
were implemented, and as incremental costs, assuming most or all of the other requested
changes identified above were also implemented. In all cases, these estimates are rough.
More precise estimates can be made later when more details are known about which
specific changes would be .made, and how the changes would be included in our
systems. The cost estimates have been made using $50 per hour, with a 1,500 hour
work year, yielding annual costs of $75,000 per person-year.

Total stand-alone costs for the required changes are estimated to be approximately 13
person-years of programming and end-user specification and testing efforts, or about
$975,000. Perhaps more importantly, the magnitude of the required effort and the
extensive impact throughout nearly all of NCCI’s critical business functions would severely
inhibit our ability to proceed with other systems development efforts during this time. The
incremental costs above and beyond those required to implement the other requested
WCSP changes are significantly less, at about 2 person-years, or $150,000. The costs
are explained below in four areas: data reporting, data verification, ratemaking systems
changes, and experience rating systems changes.

Reporting

NCCl’s keypunch facility (ACS) keys most hard copy policies and all hard copy unit
reports received by NCCl, and would key the additional exposure information.
Assuming current record counts and an average seven position alternate exposure



field, keying costs would be approximately $20,000/year, both stand-alone and
incremental.

Inclusion of a new data element will require a change to the unit report form and
to the WCSP tape reporting specifications. Changes will be required in NCCI’s up-
front processing systems to capture the data. Exposure (payroll) is not currently
captured in NCCI’s policy issue capture system (PICS), therefore, no incremental
costs would be incurred. However, exposure is integral to all NCCI unit report
processing systems, and significant changes would be required.

NCCI’s up-front report processing systems include the IDV/IMG systems, the Unit
Report Control (URC) system, and the unit report database (now under
construction). Stand-alone changes to these systems to accommodate an
additional exposure data element would require approximately 2 person-years, or
about $150,000. Incremental costs for the changes above and beyond those
required to process the other WCSP changes would be negligible.

These estimates assume that all existing pdnting and filing of mag tape submitted
unit reports would be replaced by the new unit report database. If this is not the
case, significant additional costs would be incurred to adopt a new unit report form
factor, including hard copy filing and micrographic processing.

Verification

Two types of verification are applicable: ensuring the reported data accurately
represent the true exposure presented by the insured, and ensuring that the data
in NCCI’s systems matches that reported to NCCI. For the former, NCCI conducts
risk inspections and, .in some states, premium audits. The costs (which have not
been estimated) for these activities would increase to include an alternate exposure
measure, primarily due to the increased difficulty in auditing the information. The
costs for internally editing and validating the reported data would be negligible.
However, existing data validation routines and reports produced as part of the
classification ratemaking process would be affected; these are discussed below.

Ratemaking Calculation

NCCl’s classification ratemaking systems begin with WCSP (unit report) data and
include data validation and summarization by class code, for a given state and
reporting period. The final product is a variety of reports, including A-sheets (pure
premiums), schedule Z, and NC-235 formats for exposure, premium, and loss
totals by class. Changes would be required throughout these processes, including
the production of final rates showing calculations with both exposure measures
(current unlimited payroll and the chosen alternative measure). Stand-alone
changes to these systems to accommodate an additional exposure data element
would require approximately 5 person-years, or $375,000, including end-user
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involvement for requirements and testing. Incremental costs for the changes above
and beyond those required to process the other WCSP changes (assuming the
changes would include the ALAE separation) would be approximately 1 person-
year, or $75,000.

Experience Rating Calculation

NCCI’s expedenca rating systems begin with rating data stored from the prior
year’s rating, governed by a profile that establishes what data are to be included
in the calculation. Exposure information is integral to the experience rating
calculation in its use in determining expected losses. The inclusion of an alternate
exposure measure would require significant changes throughout the experience
rating systems, including NCCI’s dsk directories, the file containing pdor rating data
(compress files), online inquiry and corrections systems, and the printed
experience rating worksheets and related output products.

Stand-alone changes to these systems to accommodate an additional exposure
data element would require approximately 6 person-years, or $450,000, including
end-user involvement for requirements and testing. Incremental costs for the
changes above and beyond those required to process the other WCSP changes
(assuming the changes would include the ALAE separation) would be
approximately 1 person-year, or $75,000.

The total costs for systems changes are summarized below:

NCCl IMPLEMENTATION COSTS One-Time Incremental    Ongoing

Reporting ACS keying
IDV/IMG system 2 person-years 0

$20,000

Verification

Ratemaking 5 person-years ! person-year

Experience Rating 6 person-years    1 person-year

TOTAL 13 pemonffeam
$975,000

2 person-years
$150,000 $20,000
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National
Council on
Compensation
Insurance

James F. Mallon
Director

May 15, 1991

Mr. Michael A. McMurray, FCAS, MAAA
Consulting Actuary
MILLIMAN & ROBERTSON, INC.
251 South Lake Avenue, Suite 400
Pasadena, California 91101

RE: NAIC EXAMINATION - EXPOSURE BASE

Dear Michael:

I am resending the Cost Relativity/Ratio to Average Wage graphs
that I faxed to you on Monday. Additionally, I am supplying the
DRAFT of the narrative. As each page indicates, this Report is
still preliminary in values, descriptions, and conclusions. The
information should thus be released only to the NAIC exam team.
The final Report, which will ultimately be released in monograph
form, will be forwarded to you upon completion.

I confident that this material will be of great value to you.am
Please call if concerns arise.

Very truly yours,

James F. Mallon
JFM/cb

Enclosures

750 Park of Commerce Drive, Boca Raton, Florida 33487
Telephone: 407-997-4343



TOTAL PAYROLLIHIGH WAGE PAYERS

Over the last couple of years there has been increasing dialogue regarding total payroll
as the exposure base for workers compensation. Concern has been expressed by high
wage payers feeling that they are subsidizing the medium and/or low wage payers
within the total payroll concept. The intent of this analysis is to put into perspective
the cost relationships associated with high wage payers versus low wage payers to
determine if there is truly inequity in the system.

There are articles and booklets describing the need for a premium base being exposure
sensitive, practical, available and verifiable. Total payroll comes out substantially
ahead for workers compensation as practical, always available and verifiable.
Manhours as a premium base fails to meet the availability and verifiability criteria as
well as not being practical. The workers compensation premium base must also have
characteristics that equitably predict the level of losses. The following analysis
addresses this area.

Claims Cost Relativity bv Pre-lniurv IN~le

This analysis basically is for the contracting group. Contracting classes can have a
substantial variation in high wage versus low wage payers. The addendum defines
the data base that was used for this analysis.

Exhibit I shows the average claim cost relativity by average wage range. It reveals
that average claim costs rise steadily with increases in the average wage. Previous
discussions have generally assumed that the average claim cost would begin to
plateau at 150% of the average weekly wage. This is because many states have
benefit levels that are two-thirds of the pre-injury weekly wage subject to the
maximum of the state average weekly wage. This exhibit illustrates that the average
claim cost relativities continue to rise materially and are not leveling off.

Exhibits Ii and III show the corresponding indemnity/medical average claim cost
relativity versus average wage range. Again, a material increase is exhibited,
especially for indemnity benefits.

Exhibit IV gives a perspective as to why the average claim cost continues to rise. The
average duration associated with each of the ranges above 0.25 increases as the
average wage increases. This implies that higher pre-injury weekly wages being
earned’are associated with longer durations. Higher wage earners have a greater
expectation from medical care. Higher wage earners tend to be in more urban areas
which have access to a greater variety of medical specialists and state-of-the-art
medical technologies all of which carry with them higher medical costs. Additionally,
one could expect the duration to increase due to additional knowledge of the workers



compensation system that a higher wage earner generally has. Also, most union
shops, which generally are higher wage earners, have in-depth knowledge as to all
associated benefit programs including workers compensation. This is not intended as
a negative comment. It is a realization that the more knowledgeable individuals are
about their benefits, the more the potential use of them exists.

Exhibit V summarizes the total claim cost relativities from Exhibit I into two wage
groups: above and below 1.25 times the average wage. As mentioned previously,
weekly benefits generally are two-thirds of the pre-injury wage subject to a maximum
weekly benefit equal to 100% of the state average weekly wage. As such, one
would expect that clalm costs on workers with pre-injury wages greater than 1.5
times the average wage would be subject to limitation. However, since the wage
relativities in this study are based on contracting classes which have a higher average
wage than statewide, we would expect that the index at which the maximum applies
to be lower. An analysis comparing maximum weekly benefits to contracting average
weekly wages Indicates that the maximum weekly benefit applies at approximately
1.25 times the contracting average weekly wage. Therefore, the grouping of
contracting claimants above a 1.25 pre-injury wage relativity reflects claims that
would have been subject to the limiting effects of the maximums.

If benefits paid, both medical and indemnity, were exactly proportional to wages, the
claim cost for a high wage earner would equal the claim cost for the low wage earner
times the relativity of their wages. In Exhibit V, this would mean that the high wage
group’s claim cost relativity would equal 1.67 (.85 x 1.57/.80) if a 1 to 1 proportion
applied. However, the flattening influences of maximums reduce this somewhat to
1.43. This implies that the loss ratio relativity between high and low wage earners
is .86 to 1 instead of 1 to 1. This is derived as follows:

Waae R~nqe

(1) (2) (3)
Average

Average Loss Ratio
Average Claim Cost Relativity

Waae Relativity Relativity (2)/(1}

1.26 and up (High)
0 to 1.25 (Low)
High/Low

1.57 1.43
0.80 0.85
1.96 1.68 0.86

This indicates the high wage payer receives 86% (1.68/1.96| as much back of his
premium as a low wage payer. What this basically implies is that if $10 is the
average.wage, then $15.70 would be the average wage for the high wage payers
(1.57 x $10) and $8.00 for the low wage payer (0.80 x $10). Further, if $10,000
was the average loss, then $14,300 would be the average loss for the high wage
payer (1.43 x $10,000) and $8,500 for the low wage payer (0.85 x $10,000].
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Revised ExDerience Rating Plan

There has been a recent change to the Experience Rating Plan which generally has
made the plan more responsive, especially for an employer with premium under a
quarter of a million dollars. This plan has currently been approved in :30 states. To
illustrate how the Revised Experience Rating Plan responds to different wage payers,
a number of examples were run through the plan.

The examples were for a group of’large risks" and e group of "small risks" for both
high and low wage payers, The two assumptions that went into each of the
individual cases for the high wage/low wage payers were that both had the same
number of employees, and the loss ratio relativity was 85% (the previous analysis
indicated .86). In other words, a number of $75,000 risks (large risks) were
generated under the low wage scale. Each risk had a different loss distribution. For
each of those cases, an experience rood was developed. For the comparable high
wage payers at 2.0-times the average wage, the risks would have ~$150,000 in
premiums, with severities at 1.7 times the low wage risks’ losses reflecting the

aforementioned loss ratio relativity (wage relativity x loss ratio relativity ,= severity
relativity; 2.0 x 85% -- 1.7}. Experience mods were generated for those cases. In
addition, average wages of 2.5 and 3.0 times as great were also run with comparable
loss relationships. The same analysis was run again for small risks ($12,500 low
wage premium). The following is a summary of the output from the analysis as
shown in detail on Exhibit Vh ¯

Hiah Weae = 2.0 x Low Waae
Large Risk
Small Risk

Average
Exoerience Mod

Average
Experience Mod
Relativity (H/L)

1.o4 .so .sT
1.06 .95 .90

Hioh Waoe
Large Risk
Small Risk

= 2.5 x Low Waqe
1.04 .87 .84
1.06 .93 .89

Hioh Waoe = 3.0 x Low Wa~le
Large Risk
Small Risk

1.04 .85 ,82
1.06 .91 .87

Each of the modifications shown are an average of five cases with different loss ratio
assumptions and different size of losses under the constraints indicated. The low
wage average rood stays the same because it is the base, whereas the high wage
experience modification varies due to the average wage being paid each employee for
the different examples. The actual modifications are not as important as the
relativities between high and low wage payers. As one can discern, a substantial
differential results in the modifications being produced for the high wage versus low
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wage payers in all scenarios (between .82 and .90). In all cases the average high
wage payer receives the benefit of the Revised Experience Rating Plan due to his pre-
defined higher wage versus loss ratio relativity indicated previously. This suggests
strongly that the average experience modification will materially change the high
wage/low wage payers" standard premium relativities, probably in the range of 10%
to 20%. This is approximately the shortfall indicated previously from the claim cost
wage relativities.

Premium Discount

Premium Discount is a reflection of cost savings associated with the size of premium.
In our examples cost savings would be relevant due to the =same size= employer but
different wage levels. The premium discount for a #5,000 policyholder is zero,
whereas, the premium discount factor for a $1.0,000 policyholder is 5.4%. The credit
for the $20,000 risk is 8.2% of premium, while for the $50,000 risk it’s 9.1~%, and
for a $100,000 risk, the premium discount credit is 10.4%. Depending upon the
premium size, either a material credit is given when compared to smaller risks or a
modest additional credit percentage for larger risks.

From the analysis above, the following general conclusions can be reached:

¯ The higher the wage, the higher propensity to have increased average severity
per claim.

¯ The Revised Experience Rating Plan responds substantially to high/low wage
payers.

¯ Premium Discount also brings down the higher wage payers’ net premium
relationship versus the lower wage payers.

An example of net premium versus manual premium is as follows:

Manual premium
Experience Mod
Standard Premium
Premium. Discount Factor
Net Premium

Low Wage Paver Hiah Waae Pa¥~r

$20,000 $50,000
1.06 .93

$21,200 $46,500
¯ 917 .903

$19,434 $41,977

If the average total loss for a low wage paying contracting risk was $15,000, and if

e 4

..4



an 85% loss ratio relativity for the high wage payer is appropriate, it would imply
$31,875 of losses ($50,000/520,000 x ,85 x $15,000) for the high wage payer.
The following comparison of losses versus net premium would result:

Losses as
of Net Premium

Low Wage
High Wage @ 85% loss relativity

77.2%
75.9%

The average quantifications performed throughout this analysis Imply that the net
premium and losses associated with low and high wage payers generate
commensurate premiums, for the associated losses. Given that loss adjustment
expenses, which are the biggest expense item, are highly correlated to the losses
implies that insureds, even if they are paying two to three times the average wage,
incur benefits that are commensurate with that relationship.

While there ere optional rating plans such as retrospective rating or dividend plans that
further adjust the individual policyholder’s final cost, experience rating and premium
discount alone respond well towards achieving equity in premiums charged the high
and low wage payers.

Manhours

This analysis demonstrates that manhours would do a gross injustice as a premium
base as a reflection of actual exposure. Manhours basically would imply that
individuals should pay the same workers compensation premium per employee
regardless of the substantially delineated additional benefits the high wage employees
receive. This would be contradictory to the facts and would require a substantial
subsidy to the high wage payers. This is in addition to the expense of keeping
records of hours worked and the difficulty in verification. Further, since manhours is
not an inflation-sensitive exposure base, higher annual rate increases would be needed
to capture the rise in costs due to wage inflation.

Limited P~Yr011

Limited payroll also has significant flaws. First, there is the problem of maintaining
separate records of limited payroll solely for workers compensation coverage. This
would be even more onerous for a multi-state risk due to likely variations in the payroll
limit by s~ate. The second and fundamental problem is that limited payroll does not
correspond to actual exposure. The earlier exhibits clearly show.that claim costs
continue to rise with wages in spite of maximum weekly benefits. Third, is the
problem of annual updates of the payroll cap to keep pace with benefits. To the

5



extent to which the limit is kept low through the politicization of workers
compensation filings, the inequity of the system would be exacerbated. Further, if the
limit were to remain artificially low,. the inflation-sensitive benefits of payroll as an
exposure base would be lost.

This paper has clearly Illustrated the equity of the current system of using total payroll
as the exposure base for workers compensation Insurance. Alternate exposure bases,
such as manhours end limited payroll, have strong disincentives Initially from the
viewpoint of record keeping and verification. Most Important, however, is that total
payroll is better in correlating exposure to loss potential, which In turn leads to ¯ more
equitable end preferable system.
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Addendum

Exhibits I-IV were developed using data from NCCI’s Call for Detailed Claim
Information (DCI). The DCI statistics used span eight accident years (1980-1987) and
twelve states’. Accident years 1988 and 1989 were not used since the expected
development on these claims is high. To apply an even development factor would be
ignoring the fact that the development is, in fact, not evenly distributed by claim.
This would bias any analysis .looking to differentiate ultimate loss values by types of
claims (in this case by pre-injury wage levels}.

The data were normalized to remove wage/cost differences between years and states
by indexing each state for each accident year separately, then weighting these
indexes to derive the group total. Claims with extreme values were excluded from the
database. The edits excluded claims with durations of 0 or greater than 2000 weeks,
losses greater than $1,000,000, and pre-injury wages less than .05 times or greater
than 5 times the state average.

The figures were based on statistics for Contracting classes only. Therefore, the
costs are compared to an average pre-injury wage index based on just Contracting
classes.

The analysis in this paper was done using claim counts to weight the state indexes
to total. An alternate study giving each state equal weight produces similar results
in the aggregate.

Over the eight year period, there were thirteen states that were part of the Call for
Detailed Claim Information. They include: Florida, Georgia, Hawaii (83-87}, Illinois,
Kentucky, Louisiana (83-87}, Maine, Massachusetts, Michigan, Minnesota, New
Mexi~:o (86-87), and Oregon (83-87l. Pennsylvania was also part of the DCI Call
but could not be used since Pennsylvania class codes do not readily correlate to
NCCI codes.
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EXPERIENCE MOD RELATIVITY: HIGH WAGE TO LOW WAGE
Exhibit VI

LOSS RATIO RELATIVITY -- 85%

Case 1
Case 2
Case 3
Case 4
Case 5
Average

LARGE RISK
Low Wage

Exp Mod
0.96
0.96
1.19
1.43
0.68
1.04

High Wage High/Low
Wage-2.0x Exp Mod

Exp Mod Relativib/
0.81 + +~:+ ~0.84
0.87
1.03 "̄

".- "~-i. ’::::" - "
1.15 ’ ii:i ~. "~:.:0.80
0.62 " i": ii~::~-:;:0,91
0.90 0.87

High Wage High/Low
Wage=2.Sx Exp Mod

Exp Mod Relativ|t~

0.87 0.84

High Wage
Wage=3.0x

Exp Mod
0.74
0.83
1.00
1.08
0.58
0.85

High/Low
Exp Mocl
Relativity

0.77

" :. 0.84
0.76
0.85
0.82

Case 1
Case 2
Case 3
Case 4
Case 5
Average

SMALL RISK
Low Wage

Exp Mod
1.01
1.01
1.14
1 .$4
0.79
1.06

High Wage
Wage=2.0x

Exp Mod
0.90
0.96
1.02
1.13
0.75
0.95

High/L0w
Exp Mod
Relativit~"

High Wage
Wage=2.Sx

Exp Mod
.0.89
0.95
0.89

.... 0.84

High/Low High wage
Exp Mod Wage=3.0x
Relat!,vity Exp Mod

0.88 0.87
0.96 0.95
0.99 .: . 0.87
1.09 ~ " 0.81
0.74 0.94
0.93

’0.95
0.90 0.89

0.85
0.95
0.98
1 .O6
0.73
0.91

High/Low
Exp Mocl
Relativity

0.84
0.94
0.86
0.79
0.92
0.87

¯ Overall Average

AVERAGE EXPERIENCE MOD RELATIVITY: HIGH/LOW
Wage=2.0x Wage=2.Sx
Loss=l.700x Loss=2.125x

0.89 0.87

Wage=3.0x
Loss=2.550x

0.85



State

Exhibit B-8

of Oregon - Workers’ Compensation Department

REFINED CONSTRUCTION CLASSIFICATIONS

4.
and it should be

It addresses the specific problem.

It is relatively simple to implement.

There is precedent for this approach.

There would be only minor disruption of the rating
relatively easy to quantify.

system

DISADVANTAGES

1. Acceptable definitions of additlonal sub-classes are not
clear-cut.

2. Verification and non-manipulation of further classlflcation
criteria would be difficult to maintain.

3. The actuarlal credlbillty of further classifications may be
limited.
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APPENDIX C

EVALUATION OF NATIONAL COUNCIL ON COMPENSATION INSURANCE STUDY
:

Discussion of Proposal

The National Council on Compensation Insurance (NCCI) proposed

solution to the inequities in the workers’ compensation rates due

to wage variability is a modification of the Experience Rating

Plan for construction employers. This modification consists of

two components: (a) an additional credit/surcharge based on

expected losses and the ratio of actual losses to expected

losses; and (b) an increase of 15 points in the D ratios for each

classification. In a subsequent filing made in Maryland, the D

ratio adjustment was dropped to 5 points. There are no proposed

changes in the rating procedures for non-experlence rated

insureds.

The credit formula Is very general in scope; it does not

directly address the issue of inequities due to wage

differences. It is designed to correct, in part, the premiums

charged to experience rated insureds. As the size of an insured

increases, so will the adjustment. Therefore, small experience

rated insureds will be charged almost the same premium as under

the current formula, with the change being in the direction of

~ MILLIMAN & ROBIrRT~I3N, IN~. I~ONSULTINI3 A~TUARIIr8



more equitability.

The assumption underlying the increase in the D-ratio is that a

higher percentage of losses are expected to be ~rimary losses.

We understand from the NCCI that this shift in losses from excess

to primary is supported by the actual loss data for experience

rated construction employers. The effect of this shift is to

lower the premium charged for all experience rated insureds. If

it is assumed that the lower wage paying employers also tend to

be the small, non-experience rated employers, then it is

reasonable to conclude that this is the desired effect. That is,

the low hourly wage paying employers currently have a total

manual premium that is low relative to that charged the higher

hourly wage paying employers. Based on the available data, we

cannot evaluate the validity of the selection of 5 or 15 points

as the amount of change in the D-ratlos.

Since the proposed modification is

Experience Rating Plan more responsive,

insured using the proposed formula will

intended to make the

the premium charged an

be more volatile than

using the current formula. Both aspects of the proposal result

in more credibillty being given to the actual experience of the

insured. The modification formula increases credibility with the

size of the insured; whereas, the D-ratlo change has a greater

relative effect on smaller experience rated insureds. We are not

MILLIMAN & Ri3B£RT~DN,    INC. CONBULTINO    ACTUARI I~’B



aware of any strong actuarial support for the increased

credibility, particularly for the smaller insureds. This is the

result of giving more credibility to the insured’s actual

experience, even though the expected claim freqdency is very low,

and, therefore, highly variable.

The NCCI proposal does not address the issue of any inequities

premiums for non-experience rated insureds. Based on the data

presented, we do not believe that any conclusions can be drawn

regarding inequities among non-experlence rated ~nsureds or

between experience rated and non-experience rated insureds.

in

Validity of Conglusions

Using the survey data of all employers answering the wage

question, the NCCI states that "Medical benefit costs increase as

injured worker’s wage increases." However, the three year

experience rating data indicate that the opposite may be true.

We cannot draw any conclusions regarding the equity of frequency

or severity separately based on these data because of the

necessary combination of all of the classes.

have different frequency, severity and rate

distort analyses on an all-classes-comblned

Individual classes

assumptions which

basis.

The NCCI also states that "Workers in more hazardous occupations

are the ones that receive higher wages." Although this is

C-3

I~ILLIMAN & ROBE:RTBON, INC.               CONSULTINr~ ACTUARII:’B



intuitively reasonable, the data from the survey are inconclusive

with regard to this point. We believe that the primary

conclusion that can be drawn relating hazard to wages is that any

increase in hazard is less than proportional to the increase in

wages. Both claim £requenoy and pure premiums calculated with

respect to wages indicate that the hazard per dollar of payroll

is less for the high paying employers.

An analysis of the equity of the NCCI proposal using the

experience rating data indicates that some of the.~existing

inequity in the premium is removed. However, it appears that

significant inequities may still remain between high and

low wage paying employers. We do not believe that data for

non-experience rated insureds are sufficient to draw any

conclusions, one way or the other. In our opinion the data are

inconclusive and no firm conclusions regarding the true magnitude

of the equitability problem or the effectiveness of the proposed

solutions can be drawn. Given the data limitations that are

inherent in the Oregon survey, we belleve that the only

conclusive finding is that a problem does exist.

Validity of the Sample

We believe that the survey and sampling procedures used by the

NCCI are reasonable. However, we have some concerns about the

validity of the resulting data. It is possible that different

C-4
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APPENDIX D

EVALUATION OF FUTURE COST ANALYSTS STUDY

Discussion of Proposal

The Future Costs Analysts (FCA) proposal involves a change in the

premium bases used for construction workers in Oregon. FCA

proposes that premiums for medical benefits and for compensation

benefits with a low maximum be based on hours worked. High

maximum compensation benefits would be based on limlted payroll.

FCA mentions several alternatives to the premium basis change

that would produce

surcharge applied based

experience modification

wages.

the same effect, including a credit or

on average hourly wages and an additional

factor applied based on average hourly

Underlying the use of hours worked is the assumption that all

three components of loss (frequency, duration, and benefit} are

the same per hour worked for all employers in each

classification. Concerns regarding the use of hours worked are

its lack of responsiveness to claim severity differences among

insureds, its lack of sensitivity to inflation, and the

availabillty of accurate and verifiable data. Medlcal costs from

year-to-year are likely to vary more closely with wages than with

hours worked, as similar economic forces affect both wages and

medical costs. FCA cites the fact that the State of Washington
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has used hours worked as an exposure base for fifty years in

support of the contention that hours worked can be properly

collected. It should be noted that Washington has recently

considered changing the exposure base away from:hours worked

that actuarial equity was not the sole reason for not

implementing a change.

and

The use of indexed limited payroll as an exposure base implies

that both duration and frequency are proportional to hours worked

and that the weekly benefit is proportional to the limited

average weekly wage. Similar concerns about the feasibility of

collecting accurate and verifiable data for limited payroll have

been expressed as for hours worked. As with hours worked, there

is currently no evidence either way as to whether the data can be

collected. Sowever, it should be noted that the industry did

actually use limited payroll for many years prior to the 1970’s.

Further study of this matter is necessary before any concrete

conclusions can be drawn.

Validity of AssumptiOnS

In their report, FCA presents the distribution of employers’

average wages in support of their contention that wage levels

vary significantly within a given class. This distribution

includes data from all classifications in the construction

industry, and, therefore, may overstate the variability within

D-2
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e

class due to potential wage variation in the average wages

between classes. Of course, the data by classification would be

too sparse to be credible. In addition, while the average wages

appear to vary, FCA does not provide a "standard" of variability

for comparison.

The use of both the limited payroll and hours worked premium

basis assumes that frequency is proportional to hours worked.

For at least some insureds, high wages may be a reflection of

higher hazard. As discussed in detail’In Appendix C, the survey

data is inconclusive on this point.

FCA also addresses

related to wages.

these benefits are

the issue of whether medlcal benefits are

However, unlike the NCCI, FCA concludes that

independent of wages. All medical benefits

are unlimited in terms of total cost. The posslbilty does exist

that the frequency and/or severity of medical benefits can

increase as wages increase due to higher hazard. Again, the

Oregon survey does not provide any conclusive data on this point.

FCA states in their report that "Indemnity costs generally will

be proportional to wages, limited to the wages qualifylng for the

maximum benefit." They address the frequency and weekly benefit

components of the indemnity benefits as being proportlonal to

hours worked and limited average weekly wage, respectively. They
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do not, however, discuss the duration component. We believe that

the extra wages paid above the maximum may reflect the potential

for longer duration of benefits due to higher hazard for many

insureds.                                                  :

In summary, we agree that high maximum indemnity weekly benefits

are more directly related to limited than to unlimited payroll.

However, we believe that for certain insureds within a

classification the wages above the limit may be indicative of an

increase in hazard attributable to claim frequency, duration,

and the potential for unlimited medical benefits. We do not

believe that the data from the Oregon survey is conclusive on

these issues.

FCA Comments ReQardinu NCCI Proposal

One of FCA’s concerns regarding the NCCI proposal is the

increased impact of a large, fortuitous clalm on a small or

average sized insured. This increased volatility is caused by

both aspects of the proposed NCCI change, as discussed in more

detail in Appendix C.

In their discussion of the NCCI’s selection of data, FCA states

that "there was a Mg~L~ si~niflcan~ difference in the bias against

high wage payers shown in the larger group." The two pairs of

indexed loss ratios shown are based on the two different data
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bases used. We do not have available to us the indexed loss

ratios based on the one ~ unit statistical plan data for the

1,061 matched employers separately. However, a comparison of

all 1,458 experience rated risks with the total ~ample population

indicates that such a bias may not exist. The indexed loss

ratios for the two groups are as follows:

1,983 Employers 1,458 Employers

Low Wage Payers 1.23 - 1.22

High Wage Payers 0.73 0.73

union and non-union

indexed loss ratios

plan data.

Data regarding the 1,061 matched employers versus all employers

regarding biases against union employers indicate that the

selection process may actually exaggerate the discrepancy between

employees, as shown below. Again, the

were calculated using the unit statistical

1,983 Employers 1,061 Employers

Union 0.92 0.86

Non-Union 1.17 1.22

In addition to the above points regarding potential distortions

that may have been introduced by the selection

D-5
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employers, we would like to clarify the fact that the 1,061

employers were the employers, in the

employers, who responded to the wage

experience rated, and whose employer

total population of 1,983

question, who were

survey identification

numbers could be matched with NCCI experience

the remaining 922 employers, 525 were not

397 were experience rated but not matched.

that the 1,061 insureds were subjectively

rating data. Of

experience rated and

We found no evidence

selected for inclusion.

FCA expresses concern regarding the NCCI’s use o£~indexed loss

ratios in measuring equity of the various proposals. They

maintain that the revised premium should be measured against

future loss experience rather than the losses used in determining

the rates. "By the very nature of insurance, it can be expected

that claims in the future periods will

claims from the past." This statement

concept of any prospective rating plan

not replicate exactly the

applies to the entire

as opposed to the measure

of equity selected. We believe that whatever biases are

introduced by comparing losses and estimated premiums from the

same experience period are probably relatively constant between

proposals. Also, the limitations

Appendix C, need to be considered

the measures chosen.

of the study, discussed in

in evaluating the validity of
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APPENDIX E

STAFF PARTICIPATION IN PROJECT

James R. Berquist, F.C.A.S., M.A.A.A.
Pasadena, California

Margaret E. Pearson, F.S.A., M.A.A.A.
Portland, Oregon

Janet S. Graves, F.C.A.S., M.A.A.A.
Seattle, Washington

Michael A. McMurray, F.C.A.S., M.A.A.A.
Pasadena, California

Susan E. Bryan, A.C.A.S., M.A.A.A.
Pasadena, California
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SECTION 1 -- WHAT IS THE ISSUE?

THE APPARENT ISSUE -- premium is
determined by multiplying the rate times the
total payroll times the expadence rating
modification, ff two employers have the same Class Rite
number of employees doing the same things, ----" ----
end if the two employers have the same 1234 7.00
benefit costs, they can end up paying 5678 .4.00
different premiums ff one employer pays 9876 2.00
higher wlges.

WORKERS COMPENSATION POLICY
ABC INSURANCE COMPANY

Peyroll    Manull Premium

100,000 7,000
56,000 2,000
S0,000 1,000

SUM 10,000
EXPER. MOO. .80

STO. PREM. 8,000

WHY THE ISSUE MUST BE CLARIFIED -- the
fact that higher wages produces higher
premium, by Itself, is not unfair. It is only
unfair if benefit costs ere not also higher.
Actual data shows that:

Workers in more hazardous occupations
are the ones that receive higher wages.

3OO

280

260

240

220

2OO

180

WAGES BY HAZARD GROUP

201

288"

226

2 3

HAZARD GROUP

305

4

(MORE HAZARDOUS _-- )

SOURCE:
NCCl DETAIL
CLAIM CALL



Historical data shows that total claim costs
track closer to total wages.

ANNUAL COUNTRYWIDE INCREASES

Percentage
Increase

18.0

15.0

12.0

9.0

6.0

3.0

+ 16.3

+ 11.4

BENEFITS PAYROLL

+ 4.5

WORKERS

Lost time benefits are a function of employee
wages. Less than 12% of injured workers
receive the maximum weekly benefit.

BENEFIT: WAGE
Weekly benefit directly
proportional to weekly

wage for 88q of claimants.

Medicsl benefit costs increase as injured
worker’s wage increases. This is due to costs
from urbanization, level of medical services
availability, an:i other items.

MEDICAL COST FACTORS
Urbanization
Availability
Utilization

Other compensation costs such as rehabilita-
tion, attorney fees, etc., are higher when the
claimant’s wage is higher. Higher

Claimant
Wage

Other
Costs
Higher

There is no problem when higher wages
generate higher premiums if there are also
higher claim costs.
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THE REAL ISSUE -- is there a category of
employer for which the ratio of benefits to
premium Is too high (the category being
subsidized) with another category for which
the ratio of benefits to premium is too low
(the category that is paying the subsidy).

Benefit: Premium
Ratio ~ Receiving

Subsidy

Low
~

~ PayingBenefit: Premium ~
Ratio Subsidy

For a very large insured, the Experience
Rating Program today sees that his premium
is fully re’~oonsive to his benefit costs. As the
size of the employer being observed
decreases, the employer’s premium en~oys
more stability, but less responsiveness to his
own benefit costs.

RNO ACCEPTABLE BALANCE POINT

! Responsive I I =~’table

The categories of employers for which the
question as to whether one group is being
called upon to subsidize another are
generally defined as union employers versus
nonunion employers, or high wage paying
employers versus low wage paying
employers. The issue is only relevant when
there are significant differences among
employers that are within the same
occupation classification.

TYPES OF EMPLOYERS

Union _- ~ Nonunion

High Wage -- ~ Low Wage



Rrst, it is necessary to identify whether there
exists ¯ systematic difference in the benefits
to premium ratio for the various catsgodss of
employers. Nonunion

Union

Then, if a difference is found, the question
becomes: can it be resolved directly by
restructuring classification descriptions
and/or the. steps in determining manual
premium?

CURRENT CLASSIFICATION

NEW CLASSIFICATIONS

Another approach is to adjust the current Ex-
perience Rating Program, which is an exten-
sion of risk classification, to make individual
employer premiums correlate more closely
with the particular employer’s benefit costs.

SOURCE OF ~ONCERN -- two specific
segments oft~,e construction industry have
been concemed., These are: employers of
union labor, and union labor itself.

Public officials have also expressed concern
because of their interest in maintaining a
workers compensation program which:

provides the maximum fairness (equity)
in the way the costs of workers compen-
sstion benefits are allocated to in-
dividual employers,

and

encourages (and rewards) safety in the
workplace.

FAIRNESS
&

SAFETY
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SECTION 2- SOURCES OF
INFORMATION ON THE ISSUE

INSURANCE STATISTICS - provide information
on premium and claim costs. The segregation
of this Information between high and low wage
paying practices of employers, or between
union and nonunion employers is not available.
This is not information recorded in the course
of the ordinary insurance transection.

Premium
Claim Coat
Unionized
Wage Level

Available
Information

Yes
Yes
No
No

SPECIAL SURVEY- was issued with the goal of
factually Identifying whether or not a problem
existed, and if so, what were the unique
charectedstics of these employers.

Surveyed classifications represented every oc-
cupation or industry for every individual or
association representative that voiced concern
at the numerous public hearings in Oregon,

¯ The list of 42 claseifications was developed
with the Oregon Insurance Department.

¯ The survey was iseued by the Governor of
Oregon, whose Office had selected the firm
that did the survey.

¯ The survey was designed and issued by the
firm of Bard~;ey & Heslacher, inc. under the
direction of Dr. Robert M. Friedman, Vice
President.

Covered Employers In
42 Classifications



SECTION 3 IS THERE A PROBLEM? -
WHAT IS IT?

THE ONLY SOURCE OF ACTUAL DATA - to date
there is only one source of scientifically col-
letted ICtUll ~ (~ compared to hypothetical
mmlde~ or arbitrarily selected illustrations) on
the fairness of premium paid by wage level of
employer, or unionization of employer. That
source is the Special Survey.

WHAT THE SPECIAL SURVEY SHOWS

¯ For employers so small as to not be included
in the current Experience Rating Program:

- There is no bias against union employers
as s group.

- There is no bias against high wage paying
employers as a group.

- Non-experience rated employers in the
survey represented 2.2% of the premium
(i.e., work force) in the construction
industry.

¯ For employers large enough to be included in
the current Experience Rating Program:

- There appears to be in the majodty of the
42 classifications experience which shows
s difference in the benefit cost per
premium dollar for employers paying more
than $50C per week as compared to those
who pay iess than $500. Per premium
dollar, high wage paying employers on
average result in a lower benefit cost. That
is, their benefit to premium ratio is lower.

-Similarly, per premium dollar, union
employers have s lower benefit cost ratio in
the 42 classifications.

- As everyone would expect, the results in
both of the above instances are not
uniform. Some high wage employers have
very high benefit costs, and some union
employers have very high benefit costs.

NO BIAS FOR SMALL
(NON-EXPERIENCE RATED)

EMPLOYERS

BENEFIT COSTS PER
PREMIUM DOLLAR

High Wage - 11% Less

Low Wage - 6% More

BENEFIT COSTS PER
PREMIUM DOLLAR

Union 12% Less

Nonunion 14% More

6



- Two Important underlying differences were
observed in the benefit cost patterns for
union employers as opposed to nonunion
employers.

1. The number of claims per premium
dollar was lower for union employers.

2. Actual "excess" losses for union
employers was lower than expected
("excess" losses are those portions of
high cost claims that are discounted in
determining the actual premium of a
smaller employer in the experience
rating process).

UNION EMPLOYERS
¯ Lower claim frequency per

Premium Dollar

¯ Lower than expected
"Excess" Claim Cost



SECTION 4 - CRITERIA FOR A SOLUTION

FAIRNESS- is achieved to the extent that there
is meaningful reletionship for each employer of
benefit costs to the premium he must pay. This
relationship of cost to premium should be as
similar as possible regardless of how the
population of employers is segmented or
categorized.

ABILITY TO AVOID MANIPULATION - of the
premium calculation process by the insurer, the
agent, or the employer is imperative if the pro-
gram is to produce fairness (end equity) from
employer to employer. The method of premium
computation must be:

¯ Cleady definable.
¯ Only require imput which is readily available

for all employers.

* Fully verifiable by agents, carrier auditors
and bureau inspectors.

EFFICIENCY- requires that any additional
recordkeeping for all insureds, and insurers be
kept to an absolute minimum. It further requires
that extra steps in determining premium also be
held to an absolute minimum.

MAINTAIN THE SAME TOTAL PREMIUM - is an
integral part of any solution. The allocation, or
resllocstion, of workers compensation costs to
individual employers should not change the
total premium.

FAIRNESS -

Match Premium to Claim Cost.

NON-MANIPULATIVE

¯ Clasdy Definable.
¯ Input Available.

¯ Input Vlriflsbie.

EFFICIENT

Must not create additonal work.

PREMIUM

Reallocsted without changing
total.

8



SECTION 5 THE EXPERIENCE RATING
SOLUTION

PROPOSED CHANGES
¯ Increased responsiveness-the current Ex-

perience Rating Program has reflected s
balance between responsiveness to ex-
perience end stability of pdce for individual
employers that has been accepted by most
industries for many decades. However, in
certain segments of the construction in-
dustry in certain states discontent has been
expressed. The program of additional
premium credits and surcharges dsecdbed
in detail in Appendix B, serves to increase
price responsiveness to individual employer
benefit costs.

¯ Less reliance on the average excess benefit
cost experience of all employers in the
classification, and more reliance upon the
actual experience of the individual employer.
This is accomplished by incrsssi0.,1 the D-
Ratios only for the particular classification,
and then only when the individual employers
have significant exposure in those
classifications.

¯ A solution which is problem specifics-does
not change the result for those employers
where change is not appropriate. Some
categories of employers (e.g. non-rated) have
not shown evidence of s problem, and
should not have their traditional balance of
responsiveness to stability changed. This is
accomplished, by the specific eligibility
criteria as described in Appendix B.

¯ Does not result in a requirement to increase
manual rates to achieve fairness, but rather
achieves price responsiveness through
changes in experience rating plan values.

ADDITIONAL CREDITS AND
SURCHARGES

¯ Lower Actual Claim Cost
Reduces premium.

¯ Higher Actual Claim Cost
Incre~m Premium.

¯ Reduce Expected Excess
Costs.

¯ Solution is Problem Specific.

¯ Does Not Increase Rates.



SOLVES THE REAL ISSUE- which is to more
closely align the premiums of individual
employers with their actual benefit costs.

¯ Reduces the premium of employers with low
benefit costs per premium dollar.

¯ Increases the premium of employers with
high benefit costs per premium dollar.

¯Further encourages employer safety actions
by increasing the premium reduction for
good results and increasing the premium
surcharge for poor results.

¯ Is problem specific. It addresses the reel
issue rather than arbitrarily reducing the
premium of ell employers in ¯ particular
category, whether they deserve the reduc-
tion or not-and arbitrarily increasing the
premium of all of the remaining employers,
whether they deserve it or not.

¯Does not increase the work, nor overhead
costs, of employers, agents or carriers.

SOLUTION
¯ Increases Fairness.

¯ Encourages Safety.
¯ Problem Speclflc.

¯ Efflclent.

10
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APPENDIX A

Identification of Premium Inequities

With the receipt of the responses to the employer survey,
NCCI now possessed the capability of comparing an insured’s
actual premium and loss experience with the characteristics
of his operation.    The first step in this process was a
matching of the survey responses to the workers compensation
experience incurred under policies effective between July 1980
and June 1981, inclusive. Inasmuch as the concerns expressed
over the equity of the current rating system centered around
relative wage levels, this matching process was only
performed for those 1,983 insureds who completed questions 22
and 23 under the survey. This first gathering of insurance
data was also united to the premium and loss experience
incurred under the classification for which the employer was
surveyed.    The insurance statistics gathered included the
following for the insured’s surveyed classification:

0

o

0

0

0

o

Total Payroll
Manual Premium (1980 Rate x Payroll}
Standard Earned Premium (Manual Premium x
Experience Rating Mod}
Number of Claims (Both lost time and medical only}
Incurred Indemnity Losses
Incurred Medical Losses

Each employer was categorized according to his average pay
scale in $±00 brackets and the insurance experience summarized
for the employers within each bracket. The results of this
summarization did indeed portray that in the surveyed classi-
fication the high paying employers generated better loss
ratios than low paying employers. A clear distinction could
be made for those employers paying an average of more than
$500 per full work week versus those paying less than $500.
The results of this comparison can be seen in Exhibit 1.

A similar comparison was made between union employers and
non-union employers with the knowledge that union employers
are generally the higher wage payers within any particular
trade and, thus, classification.    Again,    discernable dif-
ferences in loss ratios in the surveyed classifications were
apparent where the loss ratio for the union employers was 10%
better than average (index of .90) and the non-union 21% worse
(index of 1.21). .The results of these comparisons are shown
on Exhibit II.

-12-
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In order to isolate the problem further an examination of
the premium and loss experience of the surveyed
classifications for risks not eligible under the experience
rating plan was made. These risks represented only 2% of the
premium volume and showed that no clear loss ratios
differences exist (see Exhibit III|.

While these analyses did portray premium inequities, they did
exclude the premium and loss experience incurred in any other
classes by those employers and was based upon only one year
of insurance data. .In order to expand the analyses and ensure
that the. loss ratio patterns extended over more years, a
match was made against the employers’ insurance data utilized
in the experience rating plan.    Of the original 1,983
insureds, 1,061 were experience rated for whom a match could
be made between the survey response and the rating data. The
experience represented three policy years of premium and loss
data (1979, 1980 and 1981} and included all of the workers
compensation experience incurred by those employers. As seen
in Exhibits IV and V the same loss ratio patterns existed for
union/non-union comparisons and high/low wage payers.

-13-
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EX~EIBIT III

O EGO EX E ZENCE BY E mLO ER WAGE LEVELS
(POLICY YEAR ?/co 1;o 6/81)

~O~-EX~E~ZD;CE RATED RZSKS

AveEage
Weekly Waqes

<101
101-200
201-300
301-400
401-500
501-600
601-700
701-800

>801

18,858
61,963

104,477
114,688
61,658
34,808
23,969
3,773
9~596

,~33,790

I~exed Toss

.40
1.30

.55
1.03
1.52
1.43

.28

.01
2.05

<5OO
;soo

Union
Non-union

361,644
72r146

433,790

73,7~h
360,0h6
h33,790

.99
1.05

1.72

1.00
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APPENDIX B

Experience Ratin@ As A Solution

While wage levels were focused upon by the consumers as
creating inequities in the current system, pay practices by
themselves will not necessarily create problems. If all the
employers in the same classification paid their employees
similar wages, even though they may be extremely high, inequi-
ties would.not occur as the rate would contemplate those wage
levels.    It is only where the classification plan groups
dissimilar insureds, including high and low wage payers, into
the same classification that inequities will emerge. It is
exactly this case that was demonstrated in %he previous
section and, thus, actual loss experience did not coincide
with the expected loss experience as predicted by the
employers’ level of premium.

The experience rating plan acts as a natural extension of the
classification system.    Is is intended to introduce more
equity into the rating system by comparing an individual
employer’s actual loss experience to his expected loss
experience. A modification to the employer’s premium is made
as a result of that comparison. The experience rating plan
must, of course, balance between the need to be responsive to
an employem’s loss experience and, yet, be relatively stable.
This balance is achieved by placing emphasis upon the occur-
rence of a claim as opposed to the size of the claim, with the
claim size having more significance in the rating as the size
of the employer increases.    This is accomplished in the
experience rating process through the separate analysis of
what is termed "primary" and "excess" losses. The key element
in the level of emphasis to be placed upon expected claim
frequency in the experience rating plan is the D ratio, and
100% minus the D ratio.

While the experience rating plan was designed so as to limit
the degree to which a smaller employer’s premium could change,
it should have operated to eliminate most, if not a11, of the
differences in loss ratios for large groups of insureds.
Inasmuch as the current experience rating plan did not respond
sufficiently to the better than expected loss experience of
the union employers as a group, it needed to be made more
responsive to the employer’s actual loss experience. There-
fore, as the first part of the solution, NCCI proposes
superimposing an additional credit/debit approach to the
current experience rating plan.

-19-
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The first step in the process is determining to what extent
the experience rating plan adjusted the employer’s level of
expected losses through modification of his premium to
coincide with his actual loss experience.    This comparison
can be drawn by dividing the employer’s actual losses by his
expected losses times the experience rating modification. To
the extent that this ratio is greater or less than 1.00, the
desire for pure stability limited the responsiveness of the
experience rating plan. A ratio of less than 1.00 implies
better loss experience, while a ratio greater than 1.00
implies worse loss experience.

By superimposing additional premium credits for ratios less
than 1.00 and debits (surcharges} for ratios greater than
1.00, the experience rating plan can be made more responsive
to an individual’s actual loss experience. There, of course,
still needs to be a balance between responsiveness and
stability.    If the plan were made so as to be completely.
responsive, the whole concept of insurance is contradicted.

The NCCI, therefore, began analyzing the operation of the
current experience rating plan by size of insured and by the
distribution of their loss experience within each size
category. Alternative combinations of credits and debits were
tested so as to restrain the amount by which an individual
insured’s premium may change from year to year, while at the
same time achieving enough responsiveness so as to minimize
the inequities in the current system. The attached Exhibit I
is the resultant combination of additional credits and debits.
It is produced from the formula shown at the bottom of the
exhibit that grades the credits and debits both as to size of
insured and as to the ratio of his actual loss experience to
his modified expected loss experience.

In examining the loss experience for the various groups, NCCI
observed another difference between union and non-union
employers. Union employers incurred almost 15% less actual
excess losses than expected, in addition to having a somewhat
lower claim frequency per dollar of payroll.    As noted
earlier, it is the D ratio and 100% minus the D ratio that is
the key element in placing emphasis on claim frequency and
developing expected excess losses to be incorporated into the
rating process. Therefore, the NCCI also proposed a 15 point
increase in the otherwise calculated D-ratios of each of the
42 classifications when rating an eligible insured. This has
the effect of placing more emphasis upon primary losses in the
rating process when claims occur.

Since the experience rating modifications are developed based
upon an insured’s entire workers compensation experience, it

-20-
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was necessary to measure the equity of the proposal using all
of the classification data for the surveyed employers. The
results of these tests showed that the proposed solution
equalized the high wage/low wage and union/non-union modified
expected losses (and thus premium) and actual losses through
revised experience rating modifications to be applied to each
insured’s premium in the following way:

Indexed
Ratio

Union .98
Non-Union 1.02
High Wage .98
Low Wage 1.01

In order that the program not apply to those insureds with
only incidental exposure in one of the affected classes, the
NCCI proposes limiting the revised rating procedures to those
insured who have a majority of their expected losses in the
offseted classifications (i.e., if the sum of their .expected
losses in the classes exceeds 50%}. Testing this eligibility
rule showed that 6,100 insureds out of 7,600 with any exposure
in the offseted classes qualified for the program.

Preliminary tests on these insureds showed that there will be
a    negative off-balance between the total premium
produced by the NCCI proposal for construction classes
and the current premium produced from these classes.
In order to maintain the same overall total premium,
the off-balance will be reflected through an adjustment in
the expected loss rates.

-21-
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?"°,~ ¯ -:;:~: �~ :ha sethod used to collect Snfor~mtion

for ¯ study.eandeted by the O~egon Legislative #sse~bley on equity of

p~enlu~ for uorkers* �o~oensetion lnsm-encc.

The date ~ere collected end �o.oiled fo~ theNitton81 Council

On Co~pensetion ZnsuPance (N.C.C.Z.) by 8erdsley & Heslecher~ Inc., en

Independent and l~portle! research orDenlzetLon uith operations In the

~estern United States.

Ourln9 the ;D83 Session of the O~egon Leg|sletlve #sse~ly~ a

nu~er of h~hly technJcs~ quest~ons ~e~e ro~sed on e~ulty of

for uorkers’ �onpensatlon Insurlnce.

;t ~es �oncluded that there ues Insufficient e~o~ricel

evidence to guide legislators in deternLnin9 If renedLil steps uere

reSuLted, end, If so, uhet they should be.

fkt the �~ose of the SessLon, the ;nsurence Co~nlssLoner uas

directed to undertake ¯ study In cooperation uith the National Council

On Compensation Insurance on equity of prenLun Issues In Orepon end to

provide recon~endst~ons for lep/sletive actions to the 1985 LeDteletlve

Session based on the research.

Bardsley & Heslecher, Inc., ues �onnlss|oned to conduct

survey of �ompanies end Individuals csrrylnD uorkers~ �o,caesarian

Insurance Sn construction occupations. The dots collected uero

I
o

provided to the Notional Council to be used Sn conjunct|on uLth other

Info~stLon to arrive it reco~nendetions, if uerrented, for chenpes In

the
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~u~vev For~at

¯ nell panel" nethod. This involved �ontectlng potential respondents

up to three tines to obtain ¯ �o~pleted ~uestlonnslre.

The initial �onta©t was by nell and included ¯ cover

letter fron the 6¯yarner of O~epon, copy of the survey questionnaire.

and stanped return envelope.

In the cover letter, the 6¯yarner explained the purpose

of the project, re~uested participation, end assured participants of

�o,plate �onfidentiality Of responses.

A second contact ~as node vie telephone by the research

orpanLzation with those uho did not reply approximately two weeks after

the initial nellin9. The purpose wee to deternine if the survey was

received, ¯newer any questions, end encoureDe participation.

&pproxl~atcly three weeks later..resainin9

non-respondents were sent ¯ second questionnaire, cover letter fro~ the

research orpanLzation re~ucstln9 return of the survey, end ¯ postpaid

return envelope.

No further contacts were

All survey instruments and related net¯rials ere

appended to this report.
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This yes ¯ census survey, In other yards, on attempt use

~ado to obtain particApation free the reported total population of

/nsureds In the state covered by uorksrs~ ©onpenset/on durinO the |sat

three years In 41 construction occupations.

The unit of analysts use oonpsnyor Individual carryino

the yorkers’ �o~pensetion Insurance policy.

To avoid sending nultiplo questionnaires to ©cmpanies

ulth �overaDe in nora than one oonstrectlonoccupetlon, and thus

dlscoureolno returns, lnsursds in each construction occupatlonvere

N in descendin9 order by onount of payroll relative to other

lnsureds in the sane occupet|~n81 csteoory.

In cases vhere the insured yes covered in ~ors than one

occupational cateoory, the �onstruction occupation ulth the h/she st

rank. sccount.~no for the ~ost payroll relative to the total ues

selected.

For those fau situations uhere the Insured had

occupations vith the sane rank. thc ll~Cr, j~of psyrol! relative to

the tots1 payrol! in the Job ©lass vas exsnInad, and the occupation

eccountino for the la~ne~ ~ves chosen for Inclusion In the

study.
|

Usino this systen of selection, ?SZ of the total payroll

in the 41 construction classifications, or 8.291 insured ¢onpanles or

individuals, vere deelonsted for Inclusion.
-- 3-



Proposed questions ~ere provided by the National Council

On Cospenss,tlon Insurance, uhich the research organization put. into

Question~aire form in preparation for pretesting.

~he ciref.t Questionnaire usa finalized on November 17,

1983, end pretested beginning on December S, 1983, uith respondents

from construction occupations listed in the table belou ¯ ¯ ¯ ¯ ¯ ¯

Occupat l onel

Iron Or Steel
Erectors (NOC).

5551 - Roofing (A11
Kinds)                         208

Carpentry -5651 -
~ulti-Famlly
Dwellings

~’~--^rted insureds I~ larger than ~heThe tots! popuxa,:-- v. -~-~
The differencesample size.

end insufficient lnformatlon for ~8iling. #cruel nusber of
insurads is: SeS~ " 33; 5551 " 221; end, EGS1 - 221.

The pretest sample design ues e~ type. In other

ucrds, �ompanies uere selected only Sf they had payroll Sn one of

the three pretest occupational categories.

In cases uhere a �ompany or individual employed uorkers in

~ultiple construction �lassifications, St uas selected only if its

pa.v~oll in one of the three pretest occupations usa larger relative to

any other construction category ln~hich it employed �overed uor~ers.
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e The pretest ~al] pent! ~¯s ©o~leted on January 27,

~lth results as shown in the table belo~

~RETEST REPONSE

Occup¯tion¯|.
Classification

SD57 - Iron & Steel
Erection

Return

29

SSSl - Roofin9

5651 - Carpentry-

i

Analysis of pretest flndlnSs |ed to ~lnor ch¯nsea in

Question ~ordlng end survey forget in preparation for execution of the

fu|] survey. These yore reviewed andapproved by N.C.C.I. princ~p¯ls

¯ sslDned to the project on February 6, 1984.

Survey

The ful~ survey vas executed in tvo phases, the f~rst

�o~sencln9 on February |5, |984~ end the second bes|nn~n9 on Hatch 9,

1964.

The execution yes preceded by ¯ publicity ¢¯~p¯lSn

conducted by the National Council on Co,pens¯elan Insurance, end

Oregon Office, to create awareness of the project end encourage

co~pletion end return of Questionnaires.

Esch phase consisted of a full sell panel~ including en

initial ~a:ll~g of ¯ cove~ letter~ ~uestlonnalre, end return envelope;

¯ second contact vtth non-respondents by telephone or ~ell, depend~n9



C
+

on evallab;|lty of ¯ t~lephone n~ber; end, ¯ fcl;cu-up ~allin9 to

renatnln9 non-~espondents.

T~ table belou ehouu the ~er of potenttel respondents

Sn the sa~l~ f~i~e end number of 8~veys ~811ed 8nd delivered. The

dtffe~nc~ bet~en the tots; potential ~JpondentJ end the ~er of

~uest~onna~res ~l~vered ~s due to surveys retu~d as undel~ver~le by

the post off~ce~ ~pJJcate listings on N.C.C.Z. re:ords, end

Insufficient sddress lnforsatton far wallSn9.

Zn total, there ~ere ?~8;E potential Psspondents ©oversd

by ~orkers’ ©o~pensation lnsursncedurln9 the lsst three ysers in 38

construction occupations. This sxcludes three occupatSons surveyed in

the pretest, end one class/flcat~en (5~69) that has s

payroll in Oregon.

Of this number, 81Z uere included in the ~all panel snd

sent ~uesttonna~res, or E,2S4 In total, ehl;e the re~alnde~

undeltverable by the post office, duplicate listinDs on N.C.C.Z.

records, or lackin9 suffi�ient lnfor~ation for ~allin9.

The ~e-centage of ~uestlonnelres undelAvsrabla by the

post off~ce ~ss 11~ of the sa~plJng fra~e, or 851 ~n tote1.

The full disposition of the survey ~8111ng

the next table ...... . ..... . ¯ ¯ . . . ......

Occupatlona!
C;asslflcatlon Total I~lled I

3724 - ~ll~-lght
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N.C.C.I SAHPLE DZsPOgZTZON: (CON’T)

Occupatlonel
Torsi ~elled &

Del|vered"

se4e - Iron & Steel
Erection

SSSB - Fre-e Structures

5182 - Ooor Frame Or
Sash Erection

5183 - Plumbln9

SIS8 - Electrical Wlrln9

5213 - Concrete ConstructSen

5215 - Concrete Mark

5221 - Cement Mork

5348 - Tile Mork

$483 - Carpentry

5437 - CePpentry (Cabinet
Mork & ZntePlor Trim)

5145 - MallPoerd
Installation

5452 - Slezler

5474 - Pelntih9 Or
Paper Han~ln9

5479 - Insulation Mork

5586 - Street or Road
Construction

5587 - Clean,n9 R19ht-
Of-May

28

36

495

231

231

226

llS

352

154

287

163

23

137

321

157

148
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(cDH’T~

Occupotionol
Clossif;cotion Total Actually

SSe8o Rock Excavation 29 27

SSll- Logo|nO Rood
Constru©tlon

5538 - Sheet flotml Uork

5SeS - Controctors

SS45 ~ Corpentry
Construction

See3 - Pile Drlveuoys

232 218

155 118

|,494 1,187

21 16

6885 - Jetty Or Breakuster
Construct ion

$2e4 - Drlllino 88 71

S217 - Excavation 375 318

DroJnooe Syste~
Construction

5385 - Seuer Cr~structLon             98

6319 - Gas Heine
Connection
Construction 123

$325 - Conduit
Construction For
Cables

$488 - Fence Construction
(flare1) 84 72

7538 - Electric Light Or
Pouer Line
Construction 22 17
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N,C.C.] S~MPLE D]SPDg;T]ON: _(CON’T)

Occupational
ClossificatLon Total A©tually

?see - Telephone O~
Telegraph Co~oan¥

7601 - Telephone, Telegraph,
Or Fire Alarn
Construction

Total ?,ale 6,294

; The nail panel usa concluded on Hay 11, 1984,

day for ~ecetpt of conp]eted questionnaires.

The overall (neon) average ~esponee rate (ueiOhtad) uas

uhlle the lo.est .as 40%0 respectively, for ©laseifJcatione

Uell Board Installations Ulthln Buildings, and TSB8 - Telephone

or Telegraph Company.

Rates of return for Bach Job �lassification can be seen

|n the table belou ....... . ¯ ¯ ¯ . ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯

~ORKERS’ COmPENSaTION SURUEY RETURNS ....

Occupational Surveys Surveys

3?24 - HlllurAoht
York 2"7"7 109

i
! 372S - Boiler

Znstallat ion 23 16 78%

Erection 23 17 ?4Z



l

W~ORKER$’ OOHP£NSATXON SURUEY RETURNS:

Occupations1 Surveys
~lesslflcation Sent Returned

Seth Erection

6183 - Plu~bln~

5213 - Concrete
Construction

5215 - Concrete Work

5221 - Cement Work

5348 - Tile Work

137

189

257

68

3216483 - Carpentry

IS?

5431 - Carpentry
Cablnet Work
Znterlor Trim

;nste! let ion

B462 - Slazler

Painting Or
Paper Hangln9

1075479 - Insulation Work

172
5586 - Street or Road

Construction

5587 - Cleenln~ Right-
Of-Way

14

270

B7

152

48

221

183

76

g4

195588 - Rock Excavation

S3Z

71~

6g~

-18-



I

yORKERS’ COHPEN$~T]ON SURUEY RETURNS,

Occupations1 Surveys Surveys
ClesslflcetSon Sent Receive#

5511 - Log~lng Road

E538 - Sheet fists1 Work 327 198 EtZ

EKeS - ContPectoPs 110 ?8 ESZ

SK4$ - Carpentry .
Construction 1,187 ?36 E2g

5665 - Jetty OP
6reekueteP
Construction

16 14 88Z

6264 - Drilling

6217 - Ex©evetlon 316 212 68%

Drainage System
Construction ?6. 49 E2%

6366 - Seuer
Con:tructlon S? 43 S4%

6319 - 6as Nelns
Connection
Constru:tlon

K32g - Conduit
Construction
FoP Cables

Fence
Construction
(Mete1)

?538 - EloctrSc Light
OP PoueP Line
Construction 17 13

?666 - Telephone Or
Teleg~eph
Conpeny 83 .     41 49%

-11-



Occupatlot~]
Classi¢ication

TlleOraphl~-

Construction

Total

Surveys Survays

22 17

|,294 4,086

Non-Resn~ndent £u.vev

A survey of non-respondents uas carried out among those uho did not

return ¯ �o,plated questionnaire after throe �ontacts.

The purpose uas to determine rationales for not respondAno.

There uere ¯ variety of reasons gSven for failing to

©o~plete the survey, float often it ~ss stated the survey was not

received or not fll|od out because of |sck of time.

The non-respondent survey ~ss conducted by telephone uith ¯

tendon sample of Ie3. insureds fo~ ~ho~ ¯ telephone nunbor was

¯vallable.

~1! calls .ere made from Hay 11 to 1S. 1984 by

telephona interviewers fron the oentral location telephone lntervJa~lng

facility of the research firm. An lntarviausr-supervlscr constantly

nonitored the ¯flora.

The lntervlo~er began by ¯sklng non-respondents if the

occupatlo~ ¯bout uhlch they hod boon sent ¯ questionnaire was accurate.

Here Is ho~ the question ~os put . . . . o . .

-12-



"FLrst: your fLrn’s yorker’
policy ~ndLcetes that you e~oloy vorkers
vho ore �lass~fLed An class �ode (~N~E~T

DE$CR]FT|ON). Xs th~s

In tote1, 91Z of tho~or~-eespondents sold the class code for

uhL©h they hod been sent ¯ questionnaire use �o.oct.

Ne:t~ the survey souDht to dete~nSne t~ stctus of the

non~espondent’s

Us11 over efDht out of every ten

actively 1~ business, es sheen tn the ~xt table . . . .......

C~R~T ~T#T~S G~ ,NoN-RESPONDENT F~R~:                           .

ActLvely Xn 9usLness ...... .... . ........ 84X

No ConstructLon Operations In lest 12 flonths .......4

Not In Business ............. o ........ 4

No Eqnloyees In Job Close ............ . . . . 4

No ~ork Old In Lost 12 flonths .....

Othe~ .................. . ....

Total.................. ¯ . . . . . . .

So.pie S~ze, (103)

Tvo ¯pprocches ~ero used to escertatn rationales for rot

return/n~ ¯ �onpleted questionnaire.

Ftrst, the follo~ln9 open-end questLon ues posed . . . . . .

"~ould you ~Lnd Just indlcatln9 the
rbasons uh~ you didn’t happen to oonplete
and return the questionnaire you yore sent?"

-13-



Second, ¯ closed-end ~uestion ues asked alan9 the sane lines,

but vith specific answer catepories to ohoose fro~.

There Is ¯ high degree of consistency in ons~ers usln9 the

ere that oSt~er the non;respondent didnot raceSve ¯ Questlonnelr~ or

received one but usa too busy to complete it.

FSret~ hare ere the rationales for ~ot .~espondSn9 usSn9 the

open-ended ~uesttonlng approach ........ , , . ¯ ¯ ¯ ......

R~¢N$ FOR NOT RETURNIN~ ~O~PL£T£D OUESTIONN~IRE (OPEN-ENDED):

Did Not Race|re Ouest~onns{re:
"Don’t recall see~h9 ~uest{onnsira." "~19ht have
been mlstoke~ for Junk ~s~l." "Perhaps lost In the
shuffle." "Never received."

"Too busy to fall it out." "Looked lake St uould be
too much paper ~ork." "~anager too busy."

Npt N#cesserv=
"Didn’t think it was necessary." "Didn’t understand
ho~ St �ould affect anything ee far es ~orkers’
©onpensation ~8s concerned." "No anployees.°

¯ Returned St." "Returned St twice."
second ~uestSonnaire."

"Returned

N¢t ;n Byslness:

Undecided:

Sample Size,

1.~ f~dds to ~ore thin lOO~ due to ~ultSple reasons.

The closed-end follow-up ~uastion asked ~es . . .

"Just t: clarify your reasons, uhlch
o__~_~ of the follouin9 reasons that I uill
read best explains ~hy you didn’t happen
to �onplete end return your Questionnaire?"

-14-
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REASON$ FOR NOT RETURNING COMPLETED DUESTIONN~IRE (CLOSED-ENDED):

kever 6eL ~r,~,;~ To Zt ......... . . . . . . . . . 22Z

Never Recelyed Questionnaire . . ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ ¯ . ¯ ¯ 22

It Mes A Vesta Of Tl~e ........... . . . . . . ~ g

Didn’t Think It ~pplied To Company . . . . . . . . . . . ¯ 6

Too Long ........... ¯ ...... . . . . . . . 4

Didn’t Have ~ccess To Information.... ¯ ¯ . . . . . ... 3

Forgot To Return It ........ . .......... ¯ 1

Other ......................... ¯ .~

The claln of not herin9 been sent ¯ survey by between

approximately on~-~lfth and~one-third of non-relpondents Is

lncens~stent ~ith records of the research �ompany, uhich shou that 811

those telephoned for this Yolloer-’up study uoro sent tuo

However, It Is possible that the intarvio~ee dld not

personally receive ¯ survey is N.C.C.I. records contain only

end not those of 1ndlviduals.

Records of those ~ndicatin9 they returned the questionnaire,
|
!

or returned Sue ~uesttonnatres -- approxlsetely 1|~-- indicate that

-lg-



¢o~pany. ~hen the record keap~nO for the total survey effort

braught up to date, the chan~a In et¯tqs of these participants

~de.

Other reasons for not retur~Lng ¯ �ollated questionnaire---

vhich constLtute the rations;as of the plurality -- *too busy,"

"didn’t thznk It ~es flecess¯ry," etc. --cannot be explsined~itheut

further research on attitudes of insured ~ndJvidue~s end ce~p¯nies,

~hich Is beyond the scope of th~s project.

The research firm end O~e~on Councl| On Conpens¯t~on

;nsurence (O.C.C.~.| cooper¯ted Sn ¯ seal| study to verify ensuers of

respondents.

The research �o~pany furnished O.C.C.;. uLth na~es ~f

insured¯ uho ©o~p]eted ¯ questionnaire, and requested O.C.C.I. tc visit

the @:rk site end Dsther lnfornatJon that �ould be �onpmred to ins.era

furnished on the survey.

:nfor~atJon ~as gathered on 38 lnsureds, one fro~ each

oc~upatJona! ¢~ess~f~cat~on included In the rue! study. ~nsured

¢onpanies or lnd;viduals uere selected for lnc;usJon Sn the

verification based on the follo~Jng criterLe ......... . . .

-- Fu]! �o~pletJon of the survey --
on answer provided for every question
on the survey; end,

-- Located ~n TrY-County or
Valley.

-16-



The first criterIon ~as based on the need to have information

on the 9uesttonnotre that could be cross-checked by

the second ~ao deslpned to ~lnl~lze travel and expense related to

¢onductln9 the ver/flcatlon study.

"Oased on these ©fLOor,e, i.sureds ~ere selected et rande~

lncZusion in the verAfLcation effort. Nones of potentLe! respondents

~ere cent to O.C.C.I. along ~lth survey Questions to be asked.

of respondents uere not provided. Thus the I h-open CouncJ| hldfm

knowledge of ~hot Intervieweesindicated on the questionnaire teem-ned

to the research �o~psny. The field york yes cs~’~ed out frail l~lar/l 25

to June 20, 1984.

# representative of O.C.C.;. usa then sent to the ~or~ site

of the Insured to ©ollect the Information ,ceded fop the study. It ~as

not possible to target the sa~e ~nd~vJ~usl uho �o~pleted the

Quest,annulus for ~nterv|evtn9 et the work site because the survey had

been f~lled out anonymously to fulfill the pro~lse of �onfldent~al~ty.

A21 dote were forwarded to the research conpen~ uhLch

the ©onparjson between the Lnfor~etion stated on the respondent’s

Questionnaire end that collected at the work sIte by

The follow/n9 QuestLons were used fop verLfXcotlon

"~urposos . . . . . . ¯ ¯ . . ¯ ¯ ¯ ¯ . ¯ ¯ ¯ ...... . . . . . . .

(Please see next pope)
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-- Total ~u~ber of years Insured
¯ Involved vlth Job ©lasstfl©ation

�~ered by th~ survey questionnaire
previously sent (Question

--&vere~enu~ber of uorkore ©orated
under uorkors~ �ompensation pollcy~
(Question

~ O~ersh~ of vehicles ~u~e~ty used
to trinl:ort e~oyees to ~eOon Job
sates (Question 814)~ end~

~ Puec~se ~ lease of ~svy eGuLpnent
dur~n9 the last t~ee yeees~ or not
(Question 815).

Overs11, there ues egreenent ~n about t~ee out of eve~ four

cases between information sup~l~ed by the respondent on t~ survey

questionnaire end that related to O.C.C.X. durAn9 t~poreo~l visit to

the Insured.

For the first question verified, information uas available

for 35 of the 38 tnsureds Included in the study, end in 72Z of the

cases there ~es. either 8 one-to-one �orrespondence betueen one.ere

obtained us/n9 the t~o data Dsthertn9 eethods or a difference of five

years or less.

The table belou sho~s the par¢onta~eof epreeeant for each of

the four questions included in this a~ell-s©ale verification study...

=PERC~NT~ OF #EREEMENT. FOR OUESTIONS IN VERIFiCaTiON STUDY:

QuestlonNu~ber PercantaDe #9reeeent Betueen
(Please See #boys) Survey Resnonse & O.C.C.I. Visit

3

8

IS

-18-



It Is unlikely thet In ¯ ve~lfication study0 such es this

one, tl~t the~e would be ©o~plete og~eenent between responses on the

survey ~uestlonnslre end date collected durir~ ¯ pe~sonel visit.

~- Potonti¯l diffe~on©os between the
person �o~plot~n~ the ~uestlonnsi~¯
end 8ndlvidu¯l 8nte~vieued at the work
alto;

-- Potentl¯l ~ls-lnterp~etetto~s of ouestlons
using the two Questlonlr~ ¯pproeches~

-- Potentie! nie-~ep~esentetions of
on either the survey ~uestionne~re, or to the
O.g.C.:. durin9 the field visit; ¯nd/or~

-- Use of untrained interviewers to 9ether the
lnforsetlon needed to cerr¥ out the verification.

-19-



RPPENDZX

-- Cover Letter Fro~ 6overnor
Acco~panyJn9 Survey

¯ -- Follov-Up Letter To Non-
Respondent¯

"-- Copy Of Survey OuestSonnal~e

¯ .,- Copy Of Survey Of Non-



l~ovember 10, 1983

8TAT~ ~AIDITOL.

l)em. Yellow Oregordan:

All of us share 8 deep concern over present economic conditions and future prospects for
healthy business climate in Oregon. In the absence of ¯ sound eoonomle base, thousands of
Oregonlans will be faced with leek of opportunity for future ~ainful employment.. It
therefore, vitally important that each of us do all we can to ensure that.Oregon ltves up to its
e~onomie potential                                         .

As many of you know, one area of particular concern both to me and to members of the Oregon
Legislative Assembly has been equity of premium associated with workers’ compensation
insurance In Oregon. Many hours were spent in debating this very Issue durin~ the 1983
legislative session. In the end, the Legislature, with my full concurrence, Instructed the
Insurance Commissioner and the State’s Workers’ Compensation Insurance rate-making
or~anlzation to oversee the conduct of an in-depth survey of Oregon employers engeged in
construction activities.

The findings of this study are to be reported back to the Legislature by the Insurence
Commissioner at the beginning of the 1985 session so that any remedial steps deemed necessary
can be taken to ensure equity of workers’ compensation Insurance premium ehar~es in Oregon.

Attached IS a questionnaire that has been designed by experts in the field to provide data
necessary for resolving this nagging question once and for all. As your firm has been Identified
as one whleh Is engaged in construction work, you are being called on to provide us with answers
to the questions. The research Is being conducted by an independent research organization.
They have placed a small number on your questionnaire so returns can be checked off as they
are received. Your individual responses will be treated in strlet eonfldence. 14o flrm*s
individual replies will ever be singled out or will they be used for any purpose than that outlined.

Obviously, a study of this kind to be statistically valid must obtain a very high level of
response. Accordingly, I would ask each of you to attach the highest priority to the Umely
eompletlon and return of the enclosed questionnaire. A stamped return envelope Is provided.

If there are any questions eoneerning the survey, please feel free to eeXl Stanley Y. Sparks,
National Council on Compensation Insurance, Portland, (503) 228-41T$.

Your eooperatlon to strengthen Oregon’s economy b very much appreciated.

Governor



/
MA R KE’r/ N ~/,,90 =W= . FIFTH AVENUE" PORTLAN=, FifO,.

" RESEARCH / Media Manet ¯ Audien~ ¯ Pub/it Opinion ¯ MofivM~ Reseamh
~ON~UL TA~ I , ~LAND, ~ON ¯P~ O ALTO, CAL~IA

/

~a:L~e.

workers ccnl~nsatl~ insurance. Jtesults are ~£tical to develep~ng a
healthy business �ltmte

It ~8 re= these reasons that I ~ 8en~Lr~ you a seccr~ quest£~nnalre

~ ~ ~ ~ ~~ ~ ~ ~ ~ ~ (503)

~s~le, eL~ ~y ~1~ = ~ ~ ~~~

14~st Sincerely,

Rcber~ M. 1’r1~, Ph.D



~r zepl¥. Exan~le. ~. Z~ the questlcrma~e cSoes not. apply to ~.~, check the at:~o--

for imlivld~l f/ms wLLI nm~er be single~ o~t. O:ments a~e tmlco~ a~ ~n be ~ in i

~:b r..LusLfLca’r.tcn

e. Or.her (pl~se explain):

this �lass~fLcat/~, please che~.yes ~z" no ac~’,~i.ng to ~ each �~ ~e ~)fol.l.o,~L-~ tl~s o~ sl~ci~lty vo:k is perf~’m~ by ~ fJ::, m not.             ~.._~

,~, ~.................... r’i rl
n D
n D

n
n

n
D

Cumercial re~rLgeraticn machinery �~ equtpmnt
inst~tic~, se:vi~e = ~..... ¯ ¯ ¯ . . . . [~]    I-~

ko Y~uck/Trailer refrLgerat/cn installation,
service~ repair . . . . . . ...... ¯ . . . . . . D D



I_~-~s~r.} .~ent~y, &e ,ant ~,= ~m a q~U~L~ ~ ~=ker’s ~~ati~n
~--bebalf of the State oZ’t~n. We ~ollowed that with a ~ call to y~r ~

Is this am:uzste?

~ 5 - No ~plo~.~s in this
6 - Other

3F=ur fix~’s {~nmmnt status?

~mst.i~nnaire you ware sent? (PR:BE FOR ~ ~

i - Didn’t think it applied to ~
2 - D~n’ t have a~mms ~ infon~ti~n

4 - Never ~t arpu~ to it
Never ze~i~ ~_stiunnaize
~ ~ return
Items a waste of
It %~s misplaced
Other (Please e.~lain) mON~ READ)

(RE%D RE~SU~ (m LTST AT Ia~)

Average ~o.-of Workers



14-

~e~s, to use w~k �~ews, c~ ~? L~           No (Skip to

~.7 - Hu ~ur firm cperate~ a formal ~Lde~t Irev~Y~cn fro- Yes(. qra~..durir~ t~e last three cr not?

18-

29-

D~rLng the last three l~rs, ~hat vas the apprcw.tmte
average percentage c~ ~ ~loyees teminated vtth
each cx~tra~? O~st ~ best estLmate, please.

!~ the same time t~lc~, wilt ~s t~e ~~e
~ve:age ~�~t~ge �~ en~lc~ees moving ~ ~ ~Lte
to :Job site? Again, :~st ~ best mt~nte, pZeue.

Less ~han lOt
lOt ~o 19t
20t to 29t
30t to 39t
40t to 49t
SOt to sgt
60t to 69t
70t to 79t
80t to 89t
90t ~o 100t

Less ~han lot
10t to 19t
20t to 29t
30t 1:o 39t
40t to 49t
SOt to S9t
60t to 69t
70t to 79t
80t to 89t
90t to lOOt

Z~ which erie �~xmty heve most ~ ~ O¢eg~ ~ sLtes
~ Ic~ated ~u~L,ng the ~est three ~a~s?

typical ~b ~rlng the ~st tl~ee I~-s, ~t
~~e of ~1~ in J~ ~s 3724 -- ~~

--~~~s ~a~, ~~t~~e
~~~ofa~. ~~~d~

10o~)



:’22 - Which cmtegcEy l~st ~ :rlbes the current average hour l~mge l~se ~ Pay ~

~.ve~age ~ &vezage ~ O~
O~ Weeks .W~ked Wo~ked Per Week l~r Wo~ke~

O~ha~

pl~.se Return Your ~es’r.ionna:Lt’e :In 5’he E.closed Post:paM Bnvelope



w~th M~lZwr~ht Work    Jo~ ~lass 3724? Just ~ be~t estimate. " T~tal Y~s
4 - i~z~g the l~St tl~ee 3~s~s, eZ~t ~st l~ZCeat~e o~ ~ t.Lme hes I~ s~t ~i~.

8verage cnnt.ract l~u have ~rked ~n d~Ing the
i~st t~ree

7 - f:~zring r~e l~St t~ee lmars, ~t hss 5eea the
8verage mnber �~ ~ ~ have w~ked cn a
t~Ical �~ntra~-"~? .... Just ~:ur. ben estLmnte.

8 - For ~ I~st three .years, please estlnate the
mveroge ~ber of ~orkers per ~ �over~, under
~ ~orkers° ~~Lcn l~�~ for class cc~e

Averaoe Contract

Average No. C~ t~rke~
3724 -- l~ll~ri¶ht Work.      , .....

9 - ~ ~t ~ the poiic~ �~ ~s ~ d~ ~ ~t ~ ~s ~ ~ide ~y ~
~ fo~g ~i~ ~r~y ~ ~ ~ ~~ ~1~ ~ ~s ~e 3724
~lghtW~k--ra~~~a~ ~, ~? (PI~~~ ~ f~

Over ~e past three ~q~ars, have ~ ~ cr per~-
t~me ~I~ ~ rAus c~le 3724 -- Millwrlght W~k -- rl Yes
receiv~ msitcal benefits fro. a o~l~any ~ unim ~C_~       No
sored 5e~lth plan for ~-~rk ,re.ted injuries

II - Duri.9 the ~l~st U=ee l~rs, Mve ~
~n cZus code :3724 -- l~Z~lgl~ Walk --
~Ived :In a for~l apprenticeship proUr~m, or
l~leted a formal a~prenticeshIp .1:wcc~ramr or ~

3724 -- l~11wright Work -- ore oErently eertl!io8
v~th the ~gcn aureau of I~bor & I~lus=im m l~vL~g
~lete~ a for~ apprent/,cesh/p pro~r~?

13 - ~urir~ l~e past ~ree l~k~rs, have 1~ paid any b~uses
¯ o ~oes bolo~glng to :~b r!us 3724 -- l~11wright
W~rk?

Yes (ans’,,,ez O. 13a} ~
1~o (Skip ~ O. 14)

(~ oo ~r PA~)



e

I

WrLte Ln the total number �~ ~ZoMees zeceiving ~h l~xcen~age mnmmt �~ tmZal ~g~
l~.Z~re trams l~id as a bcrms.

Zmss ~sn 5~ .
5~ ~o Z4~ o.

"Over 20~...

~6 - Ku L~ been ~he pr~L~e c~ ~ ~Lrm, Ln ~he pest three II Yes (Arts. Q. 1~
~e~s, to use ~rk cre~s, �~ no~? ~_J                                  1~o (SkLp to Q.l?

[ ~.? - Ras ~ firm operated a formal acclder~t prevent!~n Ix’o- ~] Yes

D~rlng the last three l~rs, ~t ms the appr~ate
average percentage o~ ~ e~lo~m ~ted vLth
each ~ontract? O~st ~ best est~ate, please.

18-

Zess than lOt
lot
20t ~ 29t
30t 39t
40t ~ 49t
SOt to Sgt
60t to
?Or to 79t
SOt to
90~ ,to loot

19- Yar the atom t~e l~rlc~, vl~t yes ~he apprazi~e
~verage l~rcentage �~ mrplc~ees m~Lng ~ :job ~L~e
to ~ site? AgaLn, Just ~our best estimte, I~mse.

Less than lot
lOt t~
20t to 29t
30t to 39t
40t 49tSOt ~ sgt
SOt 69t

SOt to 89t
90t to lOOt



~’22 -Which category ~est ~ .Tibes the current ~ mage
for e~hof

nn

~~ o o o ,,

~ (~)



~r~th I~[~I_~_~L_~ 1~:~k ~ ~:~b ClaSS .3?24?

fc~ the fc~o~L~g? (Your tot~ should ~M to lOOt. )

tim has been sI~mt vLth v~k ~l~t has be~n subcm-
best es~ina~e, b~ntracte~ ~rk

Average Contract’"

Average No. C~ k~rkem

d. z~.ston ~,~s ~ ~ scx:i~ s~tty......, r-I n

time ~loyees !n �lus �~de 3724 -- N~AlwrLght gark --
received medical benefits ~ a ccnl~y cr tm.im mpcm-
sored hea~h p~n for na~-~:~rk related

~- ~ ~~t ~~s, ~ve~~
~ ~s ~e 3724 -- ~ig~ ~k --

~leted a for~l a~rentices,.hi, p prc~sm~ or not?

3724 --NL~vrigl~ Wc~k -- are currently oert~ied , ,,
vL’d~ the Oregcm Bureau of I~bor & Zndus~ries m lmv£ng¯ Ho. Of~ ~ied l~plo~ee

t!~rk? II 14o (SkLp to O. 14)

(PIz;~ Go TO HE~r



(As part of an NAIC examination of NCCI, Milliman & Robert.son,
Inc. has prepared a report which describes the workers
compensation ratemaking procedures utilized by NCCI. The
purpose of this technical supplement is to provide reference
material supporting this report).

RATEMAKING PROCEDURES
DESCRIPTION OF NCCI RATEMAKING METHODOLOGIES
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ALTERNATIVE EXPOSURE BASES
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SECTION liB - PART 6
ALTERNATIVE EXPOSURE BASES
TECHNICAL SUPPLEMENT

As a part of an NAIC examination of NCCI, Milliman & Robertson, Inc. was engaged
to address two questions dealing with Alternative Exposure Bases for workers
compensation.

The purpose of this Technical Supplement is to provide reference material including:

"Review of Alternative Premium Bases for Oregon Workers’
Compensation Insurance.’ Prepared by Milliman & Robertson, Inc.,
March 14, 1985.

Bo ’Study of Premium Equity By Employer Groups.’ Prepared by National
Council on Compensation Insurance, 1984.

’Oregon Survey on Premium Equity for Workers’ Compensation
Insurance.’ Prepared by Bardsley & Haslacher, Inc., Spring 1984.

NCCI Examination - Volume VIII - Section lib - Part 6 December 6, 1991

MILLIMAN & ROBERTSON, INC.



SECTION liB - PART 6
ALTERNATIVE EXPOSURE BASES
TECHNICAL SUPPLEMENT

December 6, 1991 NCCI Examination - Volume VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.



SECTION liB - PART 6
ALTERNATIVE EXPOSURE BASES
TECHNICAL SUPPLEMENT

TECHNICAL SUPPLEMENT A

"Review of Alternative Premium Bases for Oregon Workers’
Compensation Insurance." Prepared by Milliman & Robertson, Inc.,
March 14, 1985.

NCCI Examination - Volume VIII - Section lib - Part 6 December 6, 1991

MILLIMAN & ROBERTSON, INC.



SECTION liB - PART 6
ALTERNATIVE EXPOSURE BASES
TECHNICAL SUPPLEMENT

December 6, 1991 NCCI Examination - Volume VIII - Section liB - Part 6

MILLIMAN & ROBERTSON, INC.
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MILLIMAN & ROBERTSON, INC.

EXECUTIVE SUMMARY

REVIEW OF ALTERNATIVE

PREMIUM BASES FOR

OREGON WORKERS’ COMPENSATIONINSURANCE

Milliman & Robertson, Inc. (M&R) was engaged by the Workers’

Compensation Department of the State of Oregon to review the

relatlve advantages and disadvantages of various alternatlve

premium bases for workers’ compensation insurance. The findings

of our study are presented in this executive summary and are

discussed in more detail in our full report.

SUMMARY OF RECOMMENDATIONS AND CONCLUSIONS

Based on our findings, we recommend the followlng course of

for the Task Force’s consideration:

action

i) The National Council on Compensation Insurance (NCCI)

proposal calling for continuation of the unlimited

payroll premium basis with a more responsive Experience

Rating Plan should be implemented immediately for the

construction classes.

2) Steps should

hours worked

the

immediately be taken to begin collecting

for the construction classes. The goals of

data collection proposal are to conclusively assess
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the practical problems involved in collecting this

information and to provide more complete data for quantify~

premium basis alternatives in the future.

The findings upon which our recommendations

following:

are based include the

I) we agree with both NCCI and Future Costs Analysts, Inc.

(FCA) that a premium inequity of some degree does exist

for construction classes under the current basis for

calculating Oregon workers’ compensatlcn premiums.

2) We do not agree that the results of the Bardsley &

Haslacher, Inc. survey and the subsequent analyses by the

NCCI and FCA provide conclusive evidence in support of

any one alternative premium basis. This is not due to a

flawed survey or faulty analyses~ rather, it is the

inevitable result of.trying to use a necessarily llmited

sample to project the insurance experience of a diverse

group of risks over a long period of time.

3) We are not aware of any estimates of the additional

expense involved in compillng and verifying hours

worked. In terms of the total workers’ compensation

premium volume for the construction classes, the

long-term on-golng costs may be insignificant. However,

the one time transition costs may be considerable.
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In our opinion, the information compiled

insufficient to either estimate the true

to date is

equity of the

system or to evaluate the Impllcations of substantlal

changes in premium basis on the total rate adequacy of

the workers’ compensation system.

In summary, we do belleve that an actuarial equity problem exists

for a significant segment of the construction industry. Further,

we agree that some remedlal action Is appropriate at this time.

However, we do not belleve that the interests of actuarlal equity

and overall rate adequacy would be served by makln~.large-scale

changes in the method of calculatlng workers’ compensation

premiums on the basis of the various analyses performed to date.

In any event, we do suggest that an effort be made to begin

compillng hours worked for construction employers to permit more

complete analysls In the future and to answer the practlcal

questions that have been raised.

ALTERNATIVE PREMIUM BASES

The followlng provides the M&R evaluatlon of each of the proposed

premium bases. A complete discussion of the advantages and

disadvantages of each proposal is included in our full report.

Unlimited Payroll ~current basis)

At this time, unlimited payroll appears to be the best

proxy for total hazard measurement

available and verifiable. However,

exist and should be corrected.

-- 3 --
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significant flaws do
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Limited Payroll (c~pped ~t wage equating to benefit maximum)

By ignoring the potential hazard differentials for

employers paying wages in excess of the payroll

limitation, this premium basis may, for certain Insureds,

simply correct one inequity while creating another.

However, using the additlonal exposure data that we

propose be collected, the proposal does deserve further

study.

Cents-Per-Hour Worke~

We believe that cents-per-hour is not sufficiently

reflectlve of risk differentials to be used as the sole

basis for workers’ compensation manual premiums.

However, in our opinion, a combination of cents-per-hour

and payroll may eventually prove to be a vlable and

improved alternatlve, at least for the construction

classes.

Unlimited Payroll with a Modified Exverlence Ratlno Plan

This proposal is a reasonable first step to correcting

the apparent actuarlal equity problems that have been

identified. However, we do not belleve that this is

necessarily the best flnal solution. More complete data

should be complled and analyzed before a substantlal

deviation from existing rating practices is recommended.

-4-
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Limited payroll & Cents-P~I-Hour

We believe that the loss of intuitive hazard

responsiveness is a significant drawback in light of the

inconclusiveness of the analyses to date and the

uncertain practical problems with this option. We are

concerned that if premium adjustments are made at this

time, they may subsequently need to be reversed when

actual insurance data is compiled.

AverageHourly Wage Adjustments Superimposed on Unlimited Payrol~

Our observations on these options are the same as those

for the limited payroll/cents-per-hour approach.

Number of Employees

We do not belleve that this is a vlable option. To date,

we are not aware that this alternatlve has been serlously

considered in Oregon.

of the construction classes can be accomplished in a

socially acceptable manner that significantly improves

the actuarial equity of the rating structure. However,

we would not eliminate this option from future

consideration, since this approach to equity problems has

been successfully used in other jurisdictions.

- 5 -
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DISCUSSION OF NCCI AND FCA PROPOSALS

The NCCI~has proposed the use of unlimited payroll with a modified

Experience Rating Plan. FCA has put forth the llmited payroll/

cents-per-hour proposal and its variations. These proposals are

based on numerous significant concluslons drawn from the Oregon

survey. While we believe that the survey and sampling procedures

used in the Oregon study are reasonable, we have some concerns

about the valldlty of drawing concluslons based on the resulting

data. There are several areas where NCCI and FCA have drawn

opposing conclusions using the same data~ we do not belleve that

we would have drawn either set of conclusions from the available

data.

DISCUSSION OF THE EFFECT OF FILE & USE ON EQUITY CONSIDERATIONS

We would expect the File and Use law to help correct actuarlal

inequities. However, the correction will take time as carriers

identify mlsrated market segments. The correction process will be

more immediate and more complete for larger employers that command

greater market attention. We belleve that the Oregon rating law

will take substantlally longer to benefit the smaller employers.

OBSERVATIONS FROM OTHER STATES

At this time, the overwhelmlng majority of stat6s are using

unllmited payroll as a workers’ compensation premium base.

Several states have considered other bases in recent years~

however, few have made significant changes because of the lack of

a concluslvely more equitable alternative to unlimited payroll.

-6-
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The use of cents-per-hour in Washington has been the one most

frequently cited as a potential prototype for Oregon. It is

important to realize that this system has been in effect for many

years and the problems and costs of ~J~IEJL~L~Ito an hours worked

basis are no longer well-documented. With the existence of an

excluslve state fund, substantlal deviations from actuarlal equity

will not necessarily have any impact on the coverage availability

for particular classes of business. However, in a competitive

environment such as Oregon, deviations from actuarial equity can

create economic disincentives for private insurers to write the

affected classes.

The Florida credit table implemented in 1984 is essentially the

same concept as proposed by FCA for Oregon. In filing the plan,

the NCCI specifically stated that this was an interim proposal

pending completlon of more extensive studies on the issue of

premium base equity. At this time, we have no information on

which to evaluate the successes or failures of the interim plan.

PREMIUM CHANGES FOR AFFECTED EMPLOYER GROUPS

The NCCI proposal will have a significantly greater impact on the

medium and large employers, i.e. those whose own loss experience

are given substantlal credibility in the appllcation of the

Experience Rating Plan. Both the llmited payroll and the FCA

proposals are essentially unaffected by an insured’s own loss

experience and will result in substantially greater premium

-- 7 --
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increases for the small and medium sized employers. Within this

category, the lower average weekly wage employers will experience

the greatest increases.

SOURCES OF INFORMATION

The information used for

FCA, the Governor’s Task

thls study were provided to us by NCCI,

Force on Premium Equity In Workers’

Compensation Insurance and the Oregon Workers’ Compensation

Department. We want to acknowledge all of these organizations for

their cooperation in providing us with the data and responding to

our questions in a tlmely manner.

It has been a pleasure for Milllman & Robertson, Inc. to have

of service to the State of Oregon. We are looking forward to

discussing our findings in more detail.

been

Milliman & Robertson,
March 14, 1985

~Member, American Academy of Actuaries

Michael A. McMurray          /
Fellow, Casualty Actuarlal Soclety
Member, American Academy of Actuaries
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MILLIMAN & ROBERTSON, INC.

REVIEW OF ALTERNATIVE

PREMIUM BASES FOR

OREGON WORKERS’ COMPENSATION INSURANCE

Milliman & Robertson, Inc. (M&R) was engaged by the Workers’

Compensation Department of the State of Oregon to review the

relative advantages and disadvantages of various alternatives for

improving the equitability of the premium basis for workers’

compensation insurance. The findings of this study are presented

to the Governor’s Task Force on Premium Equity in this report.

SCOPE OF STUDY

The full scope of the M&R analysis is detailed in the Statement

of Work section of our contract with the State of Oregon. This

can be found in Appendix A of this report. In summary, the

objectives of this study were to evaluate the assumptions and

procedures used by the National Council on Compensation Insurance

(NCCI) and Future Cost Analysts (FCA) in the development of their

respective proposals for assuring premium equity. The study was

to include a discussion of the relative equity of each of the

alternatives, including cents-per-hour and capped payroll. Other

relevant issues, e.g. the potential impact of open competitive

rating, were also to be addressed.
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SUMMARY OF RECOMMENDATIONS & CONCLUSIONS

In order to put our comments and recommendations into proper

perspective, an understanding of the concept of "equity" is

necessary. As a point of reference, we cite the following

definition taken from a text included in the syllabus of

examinations for the Casualty Actuarial Society:

~ctuarial equity - the concept that each person insured

should pay a premium commensurate with his or her loss

exposure.

I.

The issue of "actuarial equity" has been the primary focus of our

study. However, there is another concept, that of "social

equity", that should at least be recognized before a final

decision on a workers’ compensation premium basis is made. Our

review of the material previously produced on premium base

equitability indicates that these two concepts have, at times,

been intermingled in the discussion on premium bases. From the

source cited earller, the latter equity definition Is as follows:

Social euultv - the concept that each insured pay a premium

commensurate with his or her abillty to pay.

In light of our findings discussed below, we recommend the

following course of action for consideration by the Task Force:

-2-
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i) The NCCI proposal calling for continuation of the unlimited

payroll premium basis with a more responsive Experience

Rating Plan should be implemented immediately for the

construction classes. We do not consider this approach to

necessarily be a permanent or complete solution to the

equity problem. Rather, we consider it a reasonable first

step that is not likely to cause premium changes that are

subsequently reversed.

2) Steps should immediately be taken to begin collecting

e

hours worked for the construction classes. The goals of

the data collection proposal are to conclusively assess

the practical problems involved in collecting this

information and to provide more complete data for

quantifying future premium basis alternatives. This

latter objective is particularly important to definitively

evaluate the actuarlal and social equity considerations of

premium basis changes on the smaller, non-experience rated

employers. In our opinion, the Oregon survey data for

these insureds is too sparse to be conclusive, yet it is

these same insureds who are most likely to experience a

total premium increase as the result of a basis change.

Conversations with those familiar with the Washington

system indicate that it may take 2 to 3 years to collect

-3-
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the necessary information. By concentrating on the

construction classifications, it may be possible to speed

up the process. In any event, we believe~ that this

proposal will not only answer the questions of

practicality for construction risks, but will provide

valuable insight as to the possibility of extending the

approach to other workers’ compensation classifications.

Our findings concerning the actuarial equity of the workers’

compensation premium basis are as follows.

i) We agree with both NCCI and FCA that a premium inequity of

some degree does exist for construction classes under the

current basis for calculating Oregon workers’ compensation

premium. A significant percentage of high wage paying

construction employers (presumably union employers) are

paying a disproportionate share of the total premium for

the affected classlfications in relation to benefits paid.

The following table of estimated premium equity indices

were derived from the Oregon survey and the three-year

losses contained in the NCCI experience rating data files.

These indices illustrate the potential magnitude of the

equity problem:

-4-

IqlLLIIqAN ~ ROBE;RTBON, INC. CONBULTINI3 ACTUARI r’B



High Average
Weekly Wage

Low Average
Weekly Wage

Construction Employers

.81 1.26 .93

.98 1.08 1.04

Total

NOTE: I.

.90 1.12 1.00

An index less than 1.00 indicates a
relative premium redundancy; an index
greater than 1.00 indicates a relative
deficiency.

e

2) We do not agree that the results of the B~rdsley &

Haslacher, Inc. survey and the subsequent analyses by the

NCCI and FCA provide conclusive evidence in support of

any one alternatlve premium basis. This is not because

of a flawed survey or faulty analysesl rather, it is the

inevltable result of trying to use a necessarily llmlted

sample to project the insurance experience of a diverse

group of risks over a long period of time. The extreme

difference in positions taken by the NCCI and FCA, both of

which reflect the input of competent actuaries,

illustrates this fact.

3) In our opinion, the studies 6oprovlde.strong evidence

that cents-per-hour alone will not provide an equltable

premium basis for workers’ compensation insurance. Such a

basis Will not adequately address indemnity benefit

differences that are a function of wages and, to a lesser

-5-
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extent, inherent hazard differences among insureds within

the same manual classification. However, the studies do

indicate that cents-per-hour used in conjunction with

payroll may enhance the equity of the system.

4) To the best of our knowledge, no definitive work has been

done to determine if employee hours worked are, or can be,

readily available and verlfiable for Oregon employers.

Based on Task Force discussions on the topic, there is

reason to believe that hours worked may be easier to

monitor than in the past, at least for construction

industry employerSo In our opinion, this point.must be

clarifled before the usefulness of cents-per-hour as a

partial premium basis can be determi~e~. Even if an hours

worked approach were to be considered theoretically

superior, such a system woul~ not be more equltable,

either on a actuarlal or a soclal basis, if it cannot be

audlte~ and isolated from insured manIpulatlon to the same

degree as the current unllmlted payroll basis.

5) We are also not aware of any estlmates, of the addltional

expense involved in compillng and verifying hours worked.

In terms of the totalworkers’ compensation premium volume

for the construction classes, the long-term ongoing cost

may be insignificant. However, for Individual insureds,

-6-
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particularly the smaller companies, the additional expense

could be significant and may adversely impact coverage

availability. This particular issue is more closely

related to social than to actuarlal equity.

6)

Although the long-term costs of capturing hours worked

may not be prohibitive, the one-time transition costs may

be considerable. Data processing systems, reporting

forms, ratemaking systems, and auditing procedures would

all have to be revised to Implement such a change. Since

many NCCI and individual insurer systems are nationwide in

scope, change for one state can have an impact outside of

the state as well.

In our

insufficient to either gauge the inequities

or evaluate the impllcatlons of substantlal

premium basis on the total rate adequacy of

opinion, the information compiled to date is

of the system

change in

the workers’

compensation llne. The results of a significant shift

away from unllmlted payroll under Oregon’s File and Use

rating law are extremely dlfflcult to predict. However, it

almost certalnly will slow the re-stabillzatlon of the

workers’ compensation market that has been taking place

since the introduction of open rating.

-7-
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In summary, we do believe that an actuarial equity problem exists

for a s~gnificant segment of the construction industry. Further,

we agree that some remedial action is appropriate at this time.

However, we do not believe that the interests of actuarial equity

and overall rate adequacy would be served by making large-scale

changes in the method of calculating workers’ compensation

premiums on the basis of the various analyses performed to date.

A clearly superior alternative to unlimited payroll has not yet

been identified, although a combination of payrol~ and

cents-per-hour does appear to have promise. In any event, we do

suggest that an effort be made to begin compiling hours worked

for construction employers in order to answer the practical

questions that have been raised.

ALTERNATIVE PREMIUM BASES

AS background information, the "premium base" is a measurement of

a particular insured’s exposure to loss. The premium base is

multiplied by the rates contained in the workers’ compensation

manual to derive the total manual premium for the insured. The

total premium collecte~ at the beginning of the policy term is

the manual premium adjusted for any experience rating

modifications, expense constant and minimum premium

considerations, and other rating variables that might

There can be

compensation

apply.

further adjustments in the net cost of workers’

at the end of the policy term due to the application

L --8--
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of retrospective rating plans and/or dividend payments and

exposure record audits.

To put the premium base controversy into perspective, it is

important to note that the issue was first addressed in writing

by the actuarial profession in the 1929 Proceedings of the

Casualty Actuarial Society in an article titled "Notes on

Exposure and Premium Bases". The author, Paul Dorweiler, and his

reviewers entered into a discussion of the merits and drawbacks

of using payroll as a premium base, with emphasis on the equity

of the approach for the skilled mechanical and building trades.

The arguments presented were essentially the same as those that

evolved from the Oregon study, with no resolution reached.

Obviously, this is not a new or quickly resolved issue.

The following is a discussion of the principal advantages and

disadvantages of the 8 premium basis alternatives that have been

proposed at various times for construction workers in Oregon.

The list of advantages and disadvantages is not exhaustive;

instead, we have concentrated on the primary characteristics

which, in our opinion, affect the relative actuarial equity of

each option. For a more exhaustive listing of the perceived

strengths and weaknesses, please refer to Appendix B.

We emphasize that the individual benefits and drawbacks discussed
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below do not necessarily reflect the opinions of M&R. They do

reflect our judgment concerning the most significant points that

have been raised at various times. The M&R opinion regarding the

relative merits of each is presented in the M&R evaluation.

Unlimited Payroll (current basis)

To the extent that the combination of wage levels and hours

worked are a reasonable proxy for exposure, the foremost

advantage to this premium basis is that it is reflective of

the total hazard (i.e. claim frequency, duration of injury

and average benefits) presented by an insured. A further

advantage that should not be taken lightly is that unlimited

payroll data is readily available and auditable for every insured

The most significant disadvantage is that differences in

average weekly wages that are not always related to variances

in occupational hazard (e.g. union and non-unlon employers

competing for the same contracts} can result in apparent

actuarial inequities in the rating system.

M&R EVALUATION: At this time, unlimited payroll appears to be

the best proxy for total hazard measurement that is readily

available and verlflable. However, significant flaws do

exist and should be corrected.
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Limited Payroll {capped at wage equating to benefit maximum)

The principal advantage to this basis is that it is

reflective of the total hazard for employees below the waae

qualifying for the maximum benefit. It does, to an extent,

temper distortions in the rating system attributable to

non-hazard related average wage variations.

The primary disadvantage is that it ignores occupational

claim frequency and injury duration character%stics that may

be reflected in wage levels higher than the established

maximum. There is concern that a capped payroll may be more

subject to insured manipulation, although there is a

historical precedent for payroll limitation.

M&R EVALUATION: By ignoring the potential hazard

differentials for employers paying wages in excess of the

payroll limitation, this premium basis may, for certain

Insureds, simply correct one inequity while creating another.

However, the proposal does deserve further study using the

additional exposure data that we propose be captured.

Cents-Per-Ho~ Worked

The advantage of this approach is that it

problem of average wage variations within

not hazard related. Also, there is

circumvents the

a class which are

an intuitive correlation
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between claim frequency and hours worked.

The critical disadvantage to cents-per-hour is that it

ignores potential differences in the injury duration and

severity characteristics among Insureds within a

classification. There are also problems concerning the data

availability and verifiability, the ramifications on the

workers’ compensation ratemaking process, and the response of

the insurance carriers under the File and Use law. Any

actual or perceived imbalance in the overall rate adequacy

resulting from a change based on inconclusive information

could seriously impair market availabillty and stabillty.

M&R EVALUATION: We believe

sufficiently reflective of

the sole basis for workers’ compensation manual premiums.

However, in our opinion, a combination of cents-per-hour

payroll may eventually prove to be a vlable and improved

alternative, at least for the construction classes.

that cents-per-hour is not

risk differentials to be used as

and

~nllmlted Payroll with a Modified ExDerlence Rating Plan

The greatest advantage to this proposal Isthat it does not

reduce the overall responsiveness of the underlying premium

basis, but does slgniflcantly address the observed inequities

for large, high wage paying employers. It can be implemented
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immediately without creating other unintended

equity problems.

actuarial

The most significant disadvantage is that it does nothing to

reduce premium inequities that may exist between the small or

average sized high and low wage paying employers. Further,

it may be overly responsive to fortuitous large claims for

these employers.

M&R EVALUATION: This proposal is a reasonable first step to

correcting the apparent actuarial equity problems that have

been :identified. However, we do not believe that this is

necessarily the best final solution. More complete data

should be compiled and analyzed before a substantial

deviation from existing rating practices is recommended.

Dimited Payroll & Cents-Per-Hour

This approach would involve using the capped payroll

discussed above for indemnity benefits and cents-per-hour for

medical. The key advantage is that it significantly reduces

the premium distortions due to average weekly wage

differences that may be unrelated to hazard. Further, it

does provide a limited proxy for recognizing potential claim

frequency, duration and average indemnity benefit

characteristics among risks in the same class.

-13-
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The principle disadvantages are the practical problems

discussed above for the two bases separately and the

potential loss of hazard responsiveness for certain high wage

paying employers. Those insureds most likely to pay higher

total premiums under this proposal are the small, low wage

paying employers

least conclusive. These are the insureds

not have experience rating or other plans

to temper manual rate inequities.

for which the Oregon survey results are the

who generally do

available to them

M&R EVALUATION: We believe that the loss of intuitive hazard

responsiveness is a significant drawback in llght of the

inconclusiveness of the analyses to date and the uncertain

practical problems with this option. We are concerned that

if premium adjustments are made at this time, they may

subsequently need to be reversed when actual insurance data

is compiled.

Averaae Hourly Wage Adjustments Superimposed on Unlimited Payroll

FCA presented two posslble options for implementing the

concept of limited payroll and cents-per-hohr while

maintaining unlimited payroll. The options include:

- a supplemental premium discount table and

-14-

MILLIMAN & ROBE:RTBON, INC. CONBULTING ACTUARI£B



e

- a supplemental premium discount and surcharge

table.

The main advantages and disadvantages are essentially the

same as for the limited payroll/cents-per-hour proposal. One

additional advantage would be that the basic concept of an

inflation sensitive exposure base (i.e. payroll), which has

helped to keep wide swings in the indicated manual rates to a

minimum, would be retained in the overall ratemaking process.

A further disadvantage would be the necessity of maintaining

three exposure measures for each insured in order to

calculate both manual premium and the supplemental

adjustments.

M&R EVALUATION: Our observations on these options are

same as those for the limited payroll/cents-per-hour

approach.

the

Number of EmDloyees

The advantages of number of employees as a premium basis are

its inherent slmpllcity and relatlve ease of verification.

.rther, there are no potentlal premium distortions due to

average weekly wage variations.

A major disadvantage to this approach is that the number of

employees is generally not a reasonable indicator of clalm
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frequency, injury duration or average benefit levels payable.

M&R EVALUATION: We do not believe that this is a viable

option. To date, we are not aware that this alternative has

been seriously considered in Oregon.

Refinement

The most significant

goes to the heart of

of ConstructionClassifications

advantage to this approach is that it

the problem: insureds within a

particular manual class have distinctly different hazard

potential as related to payroll. Segregation of such risks

would not disrupt the current ratemaklng and rating systems

and there is certainly precedent for creating specialized

classes.

The critical disadvantage is that such sub-classes have not

yet been defined in a clear cut manner that is not

susceptlble to field manipulation. Also, the actuarial

credibility of the data compiled for sub-classes may be too

limited to correct the perceived problem.

M&R EVALUATION: At this time, it does not appear that

further refinement of the construction classes can be

accompllshed in a socially acceptable manner that

signlficantly improves the actuarial equity of the rating
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structure. However, we would not eliminate this option from

future consideration since this approach to equity problems

has been successfully used in other jurisdictions.

e

REVIEW OF THE NCCI AND FCA ANALYSES

The NCCI solution to the inequities in the workers’ compensation

rates is a modification of the Experience Rating Plan for

construction employers. This modification consists of two

components: (a) an additional credit/surcharge based on expected

losses and the ratio of actual losses to expected losses; and (b)

an increase of 15 points in the "D ratios" for each

classification. As discussed above, the credit formula will

correct a portion of any inequities in the premiums charged to

experience rated insureds. The effect of the increase in the D

ratio is to further increase the amount of reliance placed on an

insured’s own experience in developing total workers’

compensation premium. A complete discussion of this proposal is

presented in Appendix C.

FCA proposes that premiums for medical benefits and low maximum

benefits be based on hours worked. The remainder of the

indemnity benefits would be based on limited payroll. This

proposal is discussed in more detail in Appendix D. Underlying

these premium bases is the assumption that higher wages do not

reflect higher hazard as measured by frequency or duration of
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injuries.

We believe that the survey and sampling procedures used by the

NCCI in the Oregon Study were reasonable. However, we have some

concerns about the validity of drawing conclusions based on the

resulting data. Our major concerns (discussed

Appendices C and D) include the potential for:

data introduced by the

reasons; (2) biases in

immaturity of the data;

in more detail in

(1) biases in the

elimination of insureds for practical

the premium and loss data due to the

and (3) biases introduced by the

selection of the measures of inequity. There are several areas,

for instance, the relationship between medical severity and

wages, where the NCCI and FCA have drawn opposing concluslons

based on the same data; we do not belleve that we would have

drawn either concluslon from the available data.

To illustrate the inconcluslveness of the data compiled to date,

We have included, as Exhibit 1, a comparison of the "premium

equity indices" resulting from the various proposals under

consideration. The data used for this comparison are the NCCI

calculated three-year aggregate loss ratios to standard premium

for the identified experience rated employers. Based on our

observations of the survey experience, we believe that this may

be the best data compiled for the sample for drawing conclusions.
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In their evaluation of the results, the NCCI concentrated on the

relationship between union and non-union employers. In fact, the

NCCI proposal does appear to address this discrepancy better than

the other proposals. On the other hand, FCA concentrated on the

discrepancy between high and low average wage payers. From that

perspective, the FCA proposal appears more effective.

If one were to evaluate the proposals by minimizing the average

overall "inequity", giving equal weights~.to each u~ion

status/wage level cell, the NCCI proposal would appear to be

slightly preferable. However, with the data limitations

discussed earlier, we cannot attach much significance to such a

measurement.

DISCUSSION OF THE EFFECT OF FILE & USE ON EQUITY CONSIDERATIONS

In a study performed for the California Assembly in 1982, open

rating for workers’ compensation was presented as one possible

long-term solution to the classification equity problems that may

exist for this line of coverage. The point was that if the

insurance industry was substantially free to react, market forces

would identify and compete for those workers’ qompensation

Insureds that are inaccurately priced in terms of inherent risk.

For example, if high wage paying union employers were

conslstently overcharged for coverage, this class of risk would

present a potential "pocket of profit" for insurers. Once this
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premium level for the class.

operating in an open rating

existing price inequities.

fact was recognized, there would be intense competition for this

segment of the market, which eventually would result in a lower

In other words, market forces

environment would correct any

With its File and Use statute for workers’ compensation rates,

Oregon comes closer to true open rating for the line than most

other states. Therefore, the economic scenario discussed above is

more likely to be reallzed in Oregon than in most other

jurisdictions at this time. Although we do not have sufficient

expertise in economic theory to discuss all aspects of open

rating in depth, we do offer the following observations of how

the issue of workers’ compensation premium equity might be

affected by the state’s File and Use law.

1) Since its enactment in 1982, Oregon carriers have used the

statute to create a broad spectrum of overall rate levels.

In this respect, the File and Use law is functioning as

planned. However, most insurers are still highly

dependent on NCCI data and expertise to determine how rate

levels should be spread among Indlvldual classes. This is

not necessarily due to a failure in the open rating

system. Instead, most companies simply do not yet have

the amount of data necessary to deviate from the implied
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NCCI class relativities on an actuarially sound basis. We

expect the insurance carriers to deviate from the NCCI

classification relativities more frequently in the future

when more internal information is compiled.

2) On a related point, insurance carriers are still becoming

accustomed to a workers’ compensation system operating in

a more competitive environment. We believe that many

carriers are still more concerned with the practical

operations issues and have not yet had the opportunity to

make full use of this new pricing flexibility. Unfavorable

underwriting results in recent years for the workers’

compensation line in Oregon may also have reduced the

amount of classification rating refinement that has taken

place.

3) Even before the advent of File and Use,

aggregate payroll employers had more of

advantage than the smaller employers.

any actuarial inequities; rather, it

the higher

a competitive

This ~s not due to

is due to the

attractiveness of the size of premium generated by the

larger employers and the fact that they are more llkely to

qualify for supplemental rating plans (e.g. experience

rating, retrospective rating, dividend plans, et al) that

can tailor costs more closely to the actual experience of
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the specific insured. The qualification standards for

such plans are generally based on actuarial credibility

criteria; i.e. the statistical sufficiency of one’s own

experience to be used in insurance pricing.

Under File and Use, we expect this to continue. This will

result in a substantial correction in any manual rate

inequities that exist for the larger high wage paying

construction employers. However,

sized, high wage paying employers

benefit from this process.

the small and average

are less likely to

In summary, we would expect the File and Use law to help correct

actuarial inequities. However, the correction will take time as

carriers identify mlsrated market segments. The correction

process will be more immediate and more complete for larger

employers that command greater market attention. We do believe

that Oregon’s rating law will take substantlally longer to

benefit the smaller employers.

OBSERVATIONS FROM OTHER STATES

At this time, the overwhelmlng majority of states are using

unlimited payroll as a workers’ compensation premium base.

Although several states have considered other bases in recent

years, few have made significant changes. For the most part, the
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decisions not to change were made because a conclusively more

equitable alternative that was both readily available and

verifiable could not be identified. However, we are not aware of

any state that has undertaken an analysis as complete as was

performed in Oregon.

The following is a list of

or will soon implement, an

Washington: cents-per-hour, since 1933~

Nevada= limited payroll~

Florlda: llmited payroll/cents-per-hour credit

Maryland:

states that have implemented,

alternative to unlimited payroll:

table for

construction classes implemented in 1984~ and

Experience Rating Plan modification proposal

filed by NCCI in January, 1985.

The Washington situation has been the one most frequently cited

as a potential prototype for Oregon. In fact, Washington

apparently has been able to compile both hours worked and payroll

for Insureds with satisfactory results. However, it is important

to realize that this system has been in effect for many years and

the problems and costs of ~/~ to an hours worked basis are

no longer well documented.

Another point to consider in attempting to draw analogles with

Washington is the particular delivery system that each state has
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for workers’ compensation coverage. Unlike Oregon, Washington

employers only have a choice between self-insuring and obtaining

coverage from an exclusive state fund. Private commercial

carriers do not write workers’ compensation insurance in the

state.

With an exclusive

actuarial equity will

coverage availability

state fund, substantial deviations from

not necessarily have any impact on the

for particular classes of business.

However, in a competitive environment, deviations from actuarial

equity can create economic disincentives for private insurers to

write the affected classes. Therefore, a premium basis that

appears to function satisfactorily in Washington may not work at

all in Oregon. Interestingly, Washington has studied the

possible transition to a payroll basis of some type in recent

years. We understand that such a change has not taken place due

primarily to social considerations, not issues of actuarial

equity.

The workers’ compensation dellvery system in Nevada (i.e.

self-insurance or an excluslve state fund) is quite slmilar to

that of Washington. Therefore, any analogles dkawn between

Nevada’s use of a limlted payroll basis and the expected results

of using a similar base in Oregon are subject to the same

constraints as discussed above. However, we reiterate that prior
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to the 1970’s payroll limitations were commonplace in competitive

environments. This does indicate that such a concept is at least

feasible.

The Florida credit table implemented in 1984 is essentially the

same concept as proposed by FCA for Oregon. Credits are applied

to the standard premium for construction classifications based on

average hourly wages. The credits range from 0% for hourly wages

of $9.99 or lower to 25% for wages in excess of $17.50. Because

this is a credit only table, a net loss in total premium volume

would be realized. To offset this loss, a manual rate increase,

averaging 4% for the construction classes, was simultaneously

implemented. However, the actual manual rate increase by

individual class varied between 0% and 33%.

In filing the Florida Contracting Classification Premium

Adjustment Plan, the NCCI specifically stated that this was an

interim proposal pending completion of more extensive studies

(presumably the Oregon survey) on the issue of premium base

equity. At this time, we have no information on which to

evaluate the successes or failures of the interim plan.

On January 18, 1985, the NCCI filed with the State of Maryland

essentially the same proposal as they set forth for Oregon.

Entitled the Loss Ratio Adjustment Program, LRAP includes the
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same supplemental Experience Rating Plan credit/surcharge table,

applicable just to construction classifications, as developed for

Oregon. However, the "D ratio" increase proposed for the

construction classes was only 5 points compared to the 15 point

increase suggested for Oregon. Both "D ratio" changes will tend

to increase the amount of experience rating modification for

construction insureds, although the Maryland approach will temper

the impact that volatile actual losses may have on the standard

premium°

PREMIUM CHANGES FOR AFFECTED EMPLOYER GROUPS

As part of our review we have attempted to quantify the posslble

impact that the various premium basis alternatives could have on

the affected construction employer groups. ’As discussed above,

one of our main concerns about any dramatic change in the

exposure basis under the current File and Use environment is that

the ultimate net premium level adjustments are very uncertain.

However, we do offer the following information as a rough gauge

of the amount of change that could be expected.

In evaluating these

considered. First,

estimates, several points should be

there will be many exceptions to the general

conclusions drawn. As examples of the levels of change that

might be expected, we have relied on the premium calculations

made by the NCCI for "typical" insureds. The results can and
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will vary by insured and by insurer. Second, the actual premium

depends on the specific parameters of each proposal. We would

fully expect some changes in the parameters before they are

finalized for an actual rate filing. Third, a rate increase, per

se, for some insureds is not necessarily "bad". When considering

rating modifications in the interests of actuarial equity, by

definition some insureds will have increases while others will

have decreases. This is the inevitable result of correcting

inappropriate subsidies within the rating structure.

The NCCI prepared standard premium comparisons for four

scenarios: the current system, the indexed limited payroll

proposal, the FCA llmited payroll/cents-per-hour approach, and

the NCCI Experience Rating Plan modification proposal. The

following are the observations by type of construction employer

group.
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Table of Sampled Oregon Construction Employer
Standard Premium Changes

Small Employer
Hioh Losses
(3-Insureds}

Increases
Decreases

Indexed
NCCI Limited FCA

1 1% 2 3%-10% 1 45%
.... 1 40% 2 2%-43%

(5 Insureds)
Increases
Decreases

Medium Employer
Hiah Losses
(1-Insured)

Increases
Decreases

.... 4 6t-14% 4 4%-22%
3 5t-14% 1 12t 1 17t

I 6% I 11% I 18%

(4 Insureds}
Increases .... 3 10%-14%. 3 7%-26%
Decreases 4 16%-40% 1 9% 1 15%

Large Employer
Hiuh Losses
(2 Insureds)

Increases 2 17%-23% 1 7% ....
Decreases .... 1 24% 2 1%-28%

(3 Insureds}
Increases .... 3 2%-5%         2     4%
Decreases 3 9%-26% .... 1     4

NOTES: 1. Employer size is determined as follows=
C~rrent Standard Premium

Small Less than $3,000
Medium $3,001 to $50,000
Large Greater than $50,000

2. Low loss employers are identified as those with
actual losses less than expected.losses; high loss
employers are those with actual losses greater than
the expected levels.
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No comparison was done for actual insureds with a cents-per-hour

only premium basis. However, we would anticipate that a

cents-per-hour approach would affect the same category of insureds

as the FCA proposal. We would expect that the range of premium

increases and decreases would be more exaggerated with an hours

worked base.

In summary, the NCCI proposal will have a significantly greater

impact on the medium and large employers, i.e. those whose own loss

experience is given substantial credibility in the application of

the Experience Rating Plan. Both the limited payroll and the FCA

proposals are essentially unaffected by an insured’s own loss

experience and will result in substantially greater premium

increases for the small and medium sized employers. Within this

category, the lower average weekly wage employers will experience

the greatest increases.

E
SOURCES OF INFORMATION

The information used for this report were provided to us by NCCI,

FCA, the Governor’s Task Force on Premium Equity in Workers’

Compensation Insurance and the Oregon Workers’ ~ompensation

Department. We have reconciled the information provided by the

various organizations to the extent possible within the limited

time available. We have discussed any significant differences in
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this report.

We would like to extend our appreciation to all of these

organizations’for their timely response to our questions and

requests for further information.

Milliman & Robertson,
March 14, 1985

Inc. J,a_i_es R. Berquist    /~
,~/411ow, Casua. lty Actuaf~ial Society
PMember, Amerlcan Academy of Actuaries

Michael A. McMurray
Fellow, Casualty Actuarial Society
Member, American Academy of Actuaries
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Exhibit I

State of Oregon - Workers~ Compensation Department

COMPARISON OF NCCI CALCULATED PREMIUM EQUITY INDICES
FOR SURVEY CONSTRUCTION EMPLOYERS

Current NCCI Limited
System ProPosal Pavrol~

Union Employers

~verage Weekly Wa~e

Less than $500 .98

Greater than $500 .81

Total .90

Non-Union Employers

Average Weekly Wage

Less than $500     1.08

Greater than $500 1.26

Total 1.12

FCA
Provosa 1

1.08 .95 .93

.82 .84 .89

.95 .90 .90

1.06 1.07 1.04

Average Weekly Wage
Not Creater than ~500

1.02 1.30 1.34

1.05 1.12 1.10

Union .98 1.08 .95 .93
Non-Union 1.08 1.06 1.07 1.04

Total 1.04 1.07 1.01 .99

Average Weekly Wage
Greater than 9500

Union .81 .82 .84 .89
Non-Union 1.26 1.02 I ;30 1.34

Total .93 .89 .97 1.02

NOTES:
1. Indices based on 3 year loss ratios to standard earned premium.
2, An index less than 1.00 indicates a relative premium redundancy; an

index greater than 1.00 indicates a relative deficiency.
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AMENDMENT TO PERSONAL SERVICES CONTRACT

I. This contract is between the State of Oregon acting by and
through its Workers’ Compensation Department hereafter called the
Department, and Milliman and Robertson hereafter called the
Contractor.

2. Addendum No. I to original contract number 229.

3. The contract entered into on February 15, 1985, between the
Department and contractor shall be amended as follows:

Paragraph I. Statement of Work is replaced with the following:
a. Contractor agrees to accomplish the following work under

this contract:

I) Analyze the data collected and procedures used by the
National Council on Compensation Insurance (NCCI) for
determining a more equitable.basis for-Workers’
Compensation premiums in the construction industry in
Oregon. The objective will be to evaluate the
validity of the assumptions and procedures used by the
NCCI to reach their previously publlshed conclusions~

2) Critique the proposed solutions recommended by the
NCCI in the "Study of Premium Equity by Employer
Groups" and by Future Cost Analysts, Inc. in "An
Equitable Basis for Workers’ Compensation Premiums."
The critique will include identification of the
advantages and disadvantages of each alternative that
has been considered, includlng the current system.

3)

4)

s)

7)

Review the alternatives to total payroll premium
basis, including, but not limited to, cents-per-hour
and capped payroll.

Discuss the’ possible impact of File and Use (open
competitive rating) on the alternative premiumbases.

Discuss the relative equity of each of the alternative
premium bases and recommend the most equitable
alternatives.

Review the results from other stat~s that have
implemented or considered alternatlves to the current
system.

Prepare a formal report on the results of the
evaluation and findings for items 1-6. The report
will include an explanation of the methodology used
and assumptions made to arrive at the conclusions.



8) Present findings to the Governor’s Task Force on
Premium Equity and the Joint Senate and House Labor
Committees.

9) Contractor agrees to the following delivery schedule
for the work mentioned in (1)(a): March 15, 1985.

4. In performing the above, it is understood and agreed that all
other terms and conditions of the original contract are still in
effect.

Dated this ~2~ day of F_~u~~ ,
/

CONTRA~ ( S )      _

Date

1985.

STATE OF OREGON by and
through its Workers’ Compensation Department

Titl~- /

Title

Date

APPROVED
EXECUTIVE DEPARTMENT

By
Title

FEB 2 8 1985

Date

3091A/klc



Detailed Listing of the Advantages and Disadvantages

of Selected Premium Basis Alternatives
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Exhibit B-I
Page 1 of 3

State of Oregon - Workers’ Compensation Department

UNLIMITED PAYROLL

e

1. The exposure base is readily available and verifiable.

2. It reflects the total exposed risk.

3. It is more responsive to the economic climate than the
cents-per-hour proposal; ergo, less dramatic rate changes and
more predictability for budgeting.

4. It avoids the arbitrary and potentially inequitable
count syndrome that limitations on payroll can induce.

5. It gives the opportunity for maximum front-e~d rate
responsiveness to economic changes.

"head"

6. It provides less opportunity for manipulation by large
insureds; ergo, more equity for all insureds.

7. It produces lower front-end premiums for small insureds who
do not have an experience rating plan safety valve.

8. Overall, this proposal will entail less of a record keeping
expense.
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State of Oregon - Workers’

Exhibit B-1
Page 2 of 3

Compensation Department

UNLIMITED PAYROLL

DISADVANTAGES

1. Variations in average weekly wages will produce inequitable
premiums.

2. There will be no reflection of the maximum weekly benefit in
the rates.

3. Frequency should be more dlrectly related to hours worked.

4. The duration of each injury should be more directly related
to hours worked.

5. The duration of each injury shouldnot vary~within each
class.

6. Medical and low-maximum or lump-sum indemnity benefits
should be the same for all workers in a class.

7. The Experience Rating Plan does little to temper inequities
for the construction industry.
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State of Oregon - Workers’

Exhibit B-I
Page 3 of 3

Compensation Department

UNLIMITED PAYROLL

REJOINDERS TO DISADVANTAGES

la. Under normal conditions, competitive forces lead to
uniformity of average weekly wages for specific work activity.

b. There will always be exceptions, but the proposal must fit
the typical situation.

c. This proposal is tempered by application of the Experience
Rating Plan. This avoids measuring hazard by "head" count.

e

2a. The proposal must recognize that premium is based on both
~ and ~Yg_Li~.                           "

b. Also, total payroll addresses, indirectly, the potential
seriousness of injury.

c. The same logic that would say "cap" exposure due to
indemnity benefit "cap", would imply an unlimited exposure basis
for unlimited medical benefits.

3. There is no firm statistical basis to support the contention
that medical is not correlated with payroll.
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Exhibit B-2

State of Oregon - Workers’ Compensation Department

NCCI PROPOSAL

UNLIMITED PAYROLL WITH MODIFIED EXPERIENCE RATING PLAN

ADVANTAGES

1. This proposal maintains the advantages of unlimited payroll.

2. It addresses, at least partially, the particular problem
faced by the construction industry, without disrupting other
classes.

3. It could serve as a model for other problem classes.

4. It produces nomlnal rate dlslocatlons.

5. It requires minimal additional expense.

DISADVANTAGES

i. One large claim can cause substantlal swings in experience
rating modifications.

2. Swings would hurt smaller experience rated employers more.

3a. Based on actuarlal theory, wage differentials are too large
to be corrected by the experience rating plan, even as modified.

b. Also based on actuarlal theory, the average construction
company does not have enough clalms to be credible. This
observation concentrates on the smallest employers.

4. The NCCI will not apply this proposal outside of the
construction industry; ergo, NCCI does not think it is deslrable
for other industries.

5. This proposal does not completely eliminate inequities.

REJOINDERS TO DISADVANTAGES

1. This proposal relates dlrectly to actual loss experience.

2. No "loss free" risks are required to have a rate increase.
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State of Oregon - Workers ’

Exhibit B-3
Page 1 of 2

Compensation Department

INDEXED LIMITED PAYROLL

ADVANTAGES

i. The Indexed Limited P~yroll proposal addresses maximum weekly
benefits.

2. It recognizes variations in average weekly wages.

3. If indexed adequately, this proposal measures exposure
better than the cents-per-hour proposal.

4. With some additional cost, Indexed Limited Payroll will be
readily available and verifiable.

5. This proposal gives some potential relief to high-wage
payers who do not qualify for a significant experience rating
modification.
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State of Oregon - Workers’ Compensation

INDEXED LIMITED PAYROLL

DISADVANTAGES

Exhibit B-3
Page 2 of 2

Department

I. Indexed Limited Payroll requires additional record keeping.

2. It produces less of a measure of total exposure.

3. It can degenerate into a "head" count.

4. It can be more inequitable to small insureds who do not have
the Experience Rating Plan as a safety valve.

5. It requires higher front-end rates which adversely impact
low-wage payers or smaller Insureds. .... .         -

6. This proposal redistributes premium from hlgh-wage payers to
low-wage payers.

7. It is subject to some manipulatlon, which is not fair to
insureds who do abide by the premium reporting rules.

8. It disregards the cost of additional medical benefits.

9. It also disregards the loss experience of the indlvidual
Insureds.

i0. "Loss-free" insureds would pay more premiums.

REJOINDERS TO DISADVANTAGES

1. The expense of the addltional record keeping is relatively
small.

2. If indexed adequately, the payroll limitation still measures
the total exposure for most insureds.

~41LLII’4AN ~, ROBrRTBON, INC. C~3NBULTIN~3 ACTUARIr~



Exhibit B-4
Page 1 of 3

State of Oregon - Workers’ Compensation Department

CENTS-PER-HOUR WORKED

I. The cents-per-hour proposal circumvents the problem of
varying average weekly wages for some classes of hazards.

2. This proposal reflects size of employer and length of time
on a job.

3. The most reasonable assumption is that employers in the same
class will have the same number of claims per hour worked.

4. For medical, low-maximum and lump-sum indemnity, costs
should only vary with the frequency, which varies.with hours
worked.

5. There is no relationship between rehabilitation costs and
wages.

6. In Oregon’s study, over 40% of workers earned more wages
than were necessary to qualify for maximum benefits.
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State of Oregon - Workers’

Exhibit B-4
Page 2 of 3

Compensation Department

CENTS-PER-HOUR WORKED

DISADVANTAGES

i. Hours worked are not universally collected, available or
verifiable. It would not be fair to require those who would
report honestly to subsidize the insurance costs of those who
would not.

2. The implementation of this proposal requires additional
expense.

3. Data would need to be collected for several years before it
could be of value in pricing.

4. Activities that are more strenuous or hazardous may have
different frequencies per hour worked.

5. Cents-per-hour worked ignores urbanization, availabillty and
utilization phenomena affecting medical costs.

6. The Experience Rating Plan essentially corrects for
inequities anyway.

7. This proposal is not as responsive to the economic climate
as other proposals.

8. It would have the greatest potential negative impact on
smaller (non-experience rated) employers.

9. Changing the data base to cents-per-hour will produce an
unknown impact on rate and overall premium levels.

i0. Implementation of this proposal will further exasperate
uncertainty caused by the File and Use system.

II. The relationship between rate levels and wages is ignored.
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State of

Exhibit B-4
Page 3 of 3

Oregon - Workers’ Compensation Department

CENTS-PER-HOUR WORKED

REJO;~DERS TO DISADVANTAGES

i. Some less hazardous jobs (e.g. foreman) can actually have
higher payrolls.

2. An Experience Rating Plan does nothing for non-experience
rated risks and little for smaller qualifying employers.

3. Oregon’s study "disproved" the urbanization, availability
and utilization theories for medical benefits.

4. The greatest negative impact is slmply a cor[ection of past
rating inequities.                                   "

5. It is unlikely that necessary data is not readily available.

6. The additional expense of implementing this proposal is
nominal and justifiable.

7. This proposal assumes that hazard differences are adequately
handled by the classificatlon system.
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Exhibit B-5

State of Oregon - Workers’ Compensation Department

FCA PROPOSAL

LIMITED PAYROLL / CENTS-PER-HOUR WORKED

1. The FCA proposal removes any possibility of average weekly
wage variance distortions affecting medical and low-maximum
indemnity.

2. This proposal maintains a relationship to wages for those
indemnity benefits affected by wages.

3. It has the same advantages as both the llmited payroll
proposal and the cents-per-hour worked proposal.~

DISADVANTAGES

1. Implementation of this proposal would present addltlonal
cost and verifiability problems.

2. This proposal would increase premiums for "loss-free" small
insureds with low wages.

3. It ignores certain hazard differences affecting medlcal and,
to a lesser extent, indemnity benefits.

4. It is not as responsive to economic climate as other methods
would be.

5. Under this proposal, the system is subject to greater
manipulation.

6. Implementation of this proposal will further exasperate
uncertainty causedby the File and Use system.

REJOINDERS TO DISADVANTAGES

r o

i. This proposal has the same features as both the limited
payroll and the cents-per-hour worked proposals.
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State

Exhibit B-6

of Oregon - Workers’ Compensation Department

FCA PROPOSAL

CREDIT TABLE OR CREDIT/SURCHARGE TABLE

BASED ON AVERAGE HOURLY WAGES

i. This proposal has the same advantages as the combination
limited payroll/cents-per-hour worked proposal.

2. It also maintains the basic concept of unlimited payroll.

DISADVANTAGES

la. Implementation of a "credit-only" proposal would create a
substantial increase in manual rates, resulting in collected
premium increases for small employers.

b. Although base rates could be kept close to their current
levels with a credit/surcharge table, collected premiums for
small employers would probably go up.

2. This proposal would require regular updating of the tables.

3. It also encompasses the same disadvantages as the
combination limited payroll/cents-per-hour worked proposal.
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State of Oregon

Exhibit B-7

- Workers’ Compensation Department

NUMBER OF EMPLOYEES

1. The number of employees method is easy to comprehend and
implement.

2. There are no average weekly wage distortions.

DISADVANTAGES

1. The number of employees insured does not reflect the amount
of time each employee is exposed to any potential hazard.

2. The number of employees insured also does not reflect the
types of injuries suffered and thus no estimation of the benefit
or the duration of the injury can be made.
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I. INTRODUCTION

Experience Rating Plan is intended to increase the accuracy of the premium calculation
system by incorporating the recent experience of an insured as an enhancement to the
classification process. The NCCI Experience Rating Plan is a prospective rating plan; i.e., it
is used to determine the rate for a policy period prior to the availability of actual claim
experience for that period. The Experience Rating Plan provides a refinement to the class
rates which are determined by the type of business, in an effort to assess the appropriate
premium rate for a particular insured.

The Experience Rating Plan results in an experience modification factor which is applied to
the manual rate in order to determine the rate for a particular insured.

The fundamental technique in experience rating is to compare the historical experience of
the insured with the expected experience (based on the insured’s class) in order to adjust
the price of the insurance provided. The experience rating plan is intended to use
information contained in the historical experience of the insured to the extent it is a
relevant predictor of future experience.

The impact of random variation in claim experience is reduced through the use of
credibility weighting. The experience rating formula assigns a credibility (or weight) to the
actual historical losses of the insured. This credibility represents its predictive power
relative to that of the expected losses based on the manual rate for the insured’s class. The
complement of the credibility (the remaining weight) is assigned to the expected losses.

NCCI has filed the Revised Experience Rating Plan (Item E-1235) in most of the jurisdictions
where it is the licensed rating bureau. In the remainder of this report, we will refer to the
Revised Experience Rating Plan as RERP, and the Prior Experience Rating Plan as PERP.
Where it is not important to distinguish between RERP and PERP, we will refer to the
Experience Rating Plan as ERP.

The objectives of this report are to describe and evaluate the current NCCI Experience
Rating Plan.
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II. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

The following are our conclusions about the NCCI experience rating plan. Direct reference
is made to questions the NAIC asked us to address in this study.

A. Procedures and Formulas Used by NCCI

Objective (7a): Is the NCCI’s Revised Experience Rating Plan (RERP) actuarially sound?
What improvements could be made in the plan ?

In responding to this objective (Ta), we examined the following issues:

1. Accuracy of the RERP

Credibility: Credibility refers to the weight given to each risk’s actual losses in the
experience modification formula. We compare NCCI credibilities against optimum
credibilities produced through regression formulas.

Split Point: The NCCI experience rating plan splits a risk’s actual losses into primary
and excess components. The primary loss in the RERP is the first $5,000 of each
loss and the excess is the balance. We examine whether the plan could be
improved by increasing or decreasing the split point.

Balance of plan: The balance of the experience rating plan refers to whether or not
the average experience modification factor is 1.0. We examine whether the NCCI
plan is balanced, and if not, whether it should be.

Administration: We review the internal methods and procedures of NCCI to
evaluate whether the experience rating plan is properly administered.

Each of these is discussed in more detail below.

1. Accuracy of the RERP

We have evaluated the accuracy of the Revised Experience Rating Plan, and find it to be
more accurate, on average, than the Prior Experience Rating Plan it replaces.
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In Section III.G. we discuss an alternate experience rating formula which is a combination
of both a formula used by the Insurance Services Office and the current NCCI approach.
The alternate formula (discussed below) would adjust expected excess losses by an
experience modification factor based on primary losses, whereas the current NCCI
expected excess losses are not affected by the actual primary losses.

2. Credibility

An analysis of the credibility formulas currently used by NCCl is included in Section V. We
found that historical primary losses were predictive of both future primary losses and future
excess losses. As a result, under the RERP, primary credibilities are above the optimum
level needed to predict primary losses alone. This increase is reasonable under the
constraints of the RERP, since there is no other way to reflect the ability of primary losses to
predict future excess losses given the structure of the RERP formula.

We have developed an Alternate Experience Rating Formula which directly incorporates
primary losses as a predictor of future excess losses. Under this formula the primary
experience modification would be used to adjust the expected excess losses before the
application of excess credibility. This procedure would result in an experience modification
to expected excess losses (based on primary losses) even if the credibility of actual excess
losses were zero.

We believe that primary and excess losses are correlated. As a result, we believe that the
Alternate formula can be expected to produce more accurate results than the RERP (or a
version of the RERP in which the parameters have been optimized as in the Alternate
formula). However, the degree of improvement is not clear. We recommend that further
testing be done by NCCI using more states and more time periods to evaluate the degree
of improvement produced by the Alternate formula. If the degree of improvement is found
to be substantial, then we would recommend implementing the Alternate formula as soon
as is practical. If the improvement is found to be minor, then the practical difficulties
involved in implementing a change in the formula make it appropriate to postpone
implementation until such time as other significant changes are being implemented, or
possibly to forego implementation altogether. This will be a matter of professional
judgment.

It should be noted that a change to the Alternate formula should not be expected to affect
the total premium adequacy for all risks combined in a given state.
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In addition to developing the Alternate formula, we have developed a technique for
estimating the credibility parameters which best fit a given set of data. If NCCI does
replace the RERP with the Alternate formula, we recommend that they refine the
parameters by applying that technique to countrywide data. It should be noted that
adjustments to the optimized parameters may be appropriate for practical purposes.

3. Split Point

The equity of a split point is evaluated in Section VII.

Use of a split point increases the accuracy, and therefore, the equity of an experience
rating plan. The predictive value of prior experience is lower for extremely high loss
amounts than for moderate to low loss amounts. As a result, without a split point, an
unusually large single loss would produce a larger debit than is warranted, while unusually
low loss amounts would produce a smaller credit than is warranted.

The current split point of $.5,000 represents a reasonable compromise between minimizing
"linearization error’ and maximizing the amount of data classified as primary. Significantly
increasing or decreasing the split point results in a deterioration of the performance of the
plan as measured by both the modified Loss Ratio and the Mean Squared Error tests.

4.    Balance of plan

Recommendations for improvements in ELR and D-ratio calculations are given in Section IV
which, if implemented, should produce reasonably balanced results for the plan. We
conclude that if these recommended changes are implemented and if ELR’s are updated on
a regular basis, any persistent off-balance that results will be due to real cost differences
between experience rated risks and the average of all risks. We believe that if such
differences are manifested in the experience modification factors, they should be eliminated
through adjustments in the manual rate structure, to the extent practical. To the extent that
this is not practical, they should be allowed (as they currently are by NCCI) rather than
eliminated through adjustments to the ELR’s. Overall rates are not necessarily inadequate
or excessive due to the existence of an experience rating plan off-balance.

5. Administration

Administration of the ERP is evaluated in Section VIII. There is evidence that the
calculations resulting in ELR and D ratios are appropriately checked and documented in
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NCCl files. Further, reasonable safeguards exist against manipulation of the data by the
insured. Finally, the experience rating modification is calculated by computer, and a
worksheet is produced showing the calculation and underlying data. This worksheet is sent
to the carrier of record, and is made available to the insured and its agent or service
provider.

B. Number of Years to be Used in Experience Rating

Objective (7b): To what extent would experience rating be more accurate if more than
three years of data were used? Specifically consider the use of five years of data. Discuss
the additional cost that might be applicable if five years of data were used.

Our evaluation of the number of years of experience to be included in the ERP is in
Section VII. Our conclusions concerning the number of years to be used are as follows:

Our testing, using the Alternate formula and optimized RERP, suggest that the accuracy of
the experience rating plan would be improved by expanding the experience period to five
years from the current three years. Further testing based on data from additional states
and, preferably, using fourth and fifth report data for the two additional years should be
done before deciding to go ahead with this change.

Inclusion of the fourth and fifth years of experience would entail significant implementation
costs as well as substantial ongoing costs.

In addition to the impacts on accuracy and cost, extension of the experience period to five
years could affect the perception of the plan’s reasonableness by policyholders. Some
policyholders already consider it inappropriate to use data as old as the oldest year
currently used in experience rating; the addition of two older years would exacerbate this
perception.

C. Extension of the Plan to Small Risks

Objective (7c): What credits would be indicated for small loss free risks? To what extent
would it be practicable to debit small risks for higher than expected losses ?
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The loss experience of small risks is described and evaluated briefly in Section III.D and in
more detail in Section XI.

In Section XI, we describe a procedure for estimating the indicated credit for small loss free
risks. In addition, we describe a Claim Free Credit Plan (CFCP).

Applying that procedure to the data for the states we have reviewed, the indicated credit
for a small risk with three years of claim free experience is approximately 7%. In order to
balance that credit, eligible small risks with at least one claim in three years should be
debited approximately 13%. If the decision is made to implement a CFCP, we recommend
that NCCl estimate the indicated credits and debits using the method we have described
(including the noted refinements).

A CFCP is a compromise between the equity and loss control incentive of a full experience
rating plan and the ease of operation of the current system of manual rates for small risks.
If introduced, the CFCP would improve the equity of the premium charged to average
sized unrated risks (i.e., those not eligible for experience rating). It is, however, likely to
result in les__~s equity than the current system for the largest and the smallest unrated risks.
For large unrated risks (i.e., those close to, but below, the experience rating threshold) the
CFCP may result in debits for risks whose experience is no worse than expected. For very
small risks, the CFCP is likely to produce a larger swing in premium than is warranted by
the credibility of actual experience. On average, the CFCP would cause unwarranted
premium increases for large unrated risks and unwarranted decreases for the smallest risks.

We recommend against implementing a Claim Free Credit Plan of the type studied in this
report, because of the inequities discussed above. Alternative approaches could reduce
these inequities by varying the credits and surcharges according to the size of the risk and
possibly according to the sizes of claims, but such a plan would be significantly more
complicated and difficult to administer.

It should be noted that the credibility that would be assigned to the larger unrated risks, if
they were eligible for experience rating, is high enough (see Exhibit 12) to suggest that
experience rating would improve the accuracy of the rates for such risks. Our
understanding is that NCCl has slowed the updating of eligibility requirements so that
inflation will cause smaller risks to become eligible. We consider this appropriate.
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D. Accuracy of Current Formulas Used to Calculate ELR’s and D-Ratios

Objective (Td): Are the formulas used to calculate Expected Loss Rates (ELR’s) and "D" ratios
sound? Does the NCCI’s method of introducing RERP tend to result in a revenue increase?

It is our conclusion that the methods used in calculating ELR’s and D-Ratios could be
improved in several ways in order to increase the accuracy of the experience rating plan.
Both the ELR and D-ratio calculations are described and analyzed for accuracy in
Section IV.

We believe that the calculation of ELR’s can be significantly improved by:

Calculating loss development removal factors separately for serious, non-serious and
medical categories, and utilizing each classification’s distribution of serious,
non-serious, and medical pure premiums as weights to calculate the average. As a
temporary measure, NCCI may find it more practical to calculate loss development
removal factors by hazard group until their ratemaking programs can be modified.
This would result in more accurate expected losses to be compared against actual
losses for each class.

o

o

o

Using a weighted rather than a straight average to combine loss development, trend,
and benefit changes removal factors for the three policy years in the experience
period. The weights for this average should be based on the actual distribution of
ultimate expected losses by policy year, with adjustments to reflect any factors that
have already been removed. We expect that this will result in more weight being
given to the most recent policy period and a more correct overall effect of the plan.

Updating the tables of excess ratios to reflect more recent data. Test the impact of
multiple claim occurrences and disease losses on the loss limitation factors. Modify
these loss limitation factors if the additional limitations on these losses are significant.

Eliminating the 1.01 off-balance adjustment factor.

Changing the method used to calculate the trend removal factor to reflect the
varying impact of medical trend recently included in the NCCI’s industry group
differentials.
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We believe the D-ratio calculations can be improved as follows:

The total losses in the denominator of the D-Ratio should be adjusted to reflect the
impact of the per claim and other loss limitations of the plan.

The data used to evaluate D-Ratios should include losses at first, second, and third
reports. The current methodology includes losses only at first report.

E. Premium Impact of Implementing RERP

The premium impact of implementing the RERP is evaluated in Section IX. We conclude
that the NCCI’s method of introducing the RERP does not tend to result in a premium
increase or decrease.

Fo Experience Rating Plan Off-Balance Impact on Ratemaking
Methodology

Objective (8c): Does the NCCI ratemaking formula accurately account for any off-balance
due to the experience rating plan? Does the NCCl adequately adjust the expected loss
rates (ELR’s) and D-ratios to maintain off-balance at a reasonable level? What
improvements could be made in the NCCI’s procedures?

Standard NCC:I methodology does not address changes in experience rating off-balance,
although adjustments have been made by NCCI in some cases. The implicit expectation is
that if rate revisions are made on a timely basis (regardless of whether the full amount of
the requested rate revision is granted), then off-balance movements should be relatively
small and have insignificant effects on overall rate levels. As Exhibit 5 demonstrates,
however, a number of states have experienced significant off-balance movements.

We recommend that standard NCCl methodology identify off-balance levels and
movements during the experience periods used for trending and rate level indications. An
attempt should be made to determine the cause of significant off-balance swings whenever
they are seen.
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Proper action in response to significant off-balance swings would be a function of the cause
identified. We would recommend that adjustments no._.~t be made when changes are
attributed to a change in the mix of risks which are insured. The situations in which we
would often expect that adjustments would be appropriate include:

1.    a change in the experience rating plan itself (e.g., rules, such as eligibility
requirements, or formulas such as those for calculating ELR’s) or

2.    delays in updating ELR’s and D-ratios, due to prior delays in the approval of
rate changes.

In these cases, some distortion could be expected to occur (if no adjustments are made) in
the overall rate change indication, through misestimation of the trend factor and/or through
an inconsistency between the average off-balance underlying the latest policy year and
accident year loss ratios and that likely in the future period for which rates are being
estimated.

One or both of the above situations have occurred in recent years in many states. The
trends observed in Exhibit 16 suggest that such situations have in fact caused distortions in
several states. However, the data underlying Exhibit 16 excludes interstate risks, because
their effect on individual state off-balances has not been compiled by NCCI. Interstate risks
account for over half of the total premium volume.

We have recommended certain adJustments (Section XII.A) in the ratemaking procedure to
eliminate these distortions. However, to implement those adjustments, it is necessary to
develop data on the average off-balances on an individual state basis, including interstate
risks.

We recommend that NCCI develop data on average off-balances on an individual state
basis, including interstate risks, for all policy years and calendar/accident years used in a
rate filing (including those underlying the trend calculation). This data is essential both for
monitoring average off-balances (to help detect distortions) and for adjustments to correct
for the distortions.

NCCI has sometimes included appropriate adjustments in its rate analysis, but often has
not. In some cases, the adjustments made by NCCI were designed to reduce or eliminate a
change in average off-balance (by adjusting the ELR’s), while it would have been more
accurate to allow the off-balance to change and to make an offsetting adjustment to the
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manual rates. If an adjustment is made to the ELR’s in order to mitigate a change in
average off-balance that would otherwise occur, this should be disclosed in the filing. It
should be recognized that this type of adjustment represents a choice of stability in place of
accuracy. Also, it is important to keep track of such adjustments and take them into
account in subsequent rate analyses; if this is not done, they can result in a distorted view
of trends or of experience loss ratios in subsequent filings.

Go Impact of Deductibles on Experience Rating

It is our understanding that data is currently reported to NCCI net of deductibles in eight
states. Reporting data in this way significantly complicates and degrades the application of
an experience rating plan. Theoretically, under such a reporting system, the ELR’s and D
ratios underlying expected losses for each risk should be adjusted to reflect the amount of
that risk’s deductible (if any). We understand that NCCI is currently developing an
approximate adjustment procedure to apply in these states. We have not evaluated that
procedure. Such an adjustment is needed in order to avoid inequity in the rating of risks.

NCCI Examination - Volume IX - SectionliB - Part 7    December 5, 1991

MILLIMAN & ROBERTSON, INC.

Page 11



EXPERIENCE RATING PLAN

Page 12 December S, 1991 NCCI Examination - Volume IX - Section liB - Part 7

MILLIMAN & ROBERTSON~ INC.



EXPERIENCE RATING PLAN

III. DETAILED DESCRIPTION OF THE PERP AND THE RERP

In this Section, we provide descriptions of the PERP and the RERP, with emphasis on the
aspects of the plan that changed in the transition from the PERP to the RERP. We also
discuss the concepts involved in the selection of the plan formulas and parameters, with
some discussion of the advantages and disadvantages of alternate approaches.

A. Definition of Terms

In the equations that follow, the following definitions apply:

A = Actual Total Losses: the sum of actual case basis incurred losses, after reflecting
certain limitations.

AP = Actual Primary Losses: the primary portion (defined later) of actual total
losses.

Ae = Actual Excess Losses: the excess portion of actual total losses (A - Ap).

E = Expected Losses: the expected loss rate (ELR) for each class times the payroll
for each class divided by 100, summed over all classes and years.

E = Expected Primary Losses: the ELR for each class times the D-ratio for each
c~ass times the payroll for each class divided by 100, summed over all classes and
years.

Ee = Expected Excess Losses: expected losses minus expected primary losses (E-Ep).

W = Weighting Value: number in the state’s table of Weighting Values contained
in the state pages of the Experience Rating Plan Manual. W is a number between 0
and 1, inclusive. W is based on the risk’s volume of expected losses. W is
multiplied by the primary credibility values to produce excess credibility values.

B = Ballast Value: number in the state’s table of Ballast Values contained in state
pages of the Experience Rating Plan Manual. B is also based on the risk’s volume of
expected losses. B is used directly in the calculation of primary credibility values,
and indirectly in the calculation of excess credibility values.
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B. Eligibility

Not every employer is eligible for experience rating. Although the minimum varies by state,
a typical minimum annual premium of $4,500 based on standard manual rates currently
applies. Having satisfied this requirement, it is mandatory that the employer’s manual
premium be modified by the application of the state approved Experience Rating Plan. In
contrast, the experience rating plans for most commercial casualty lines such as the plan
promulgated by the Insurance Services Office (ISO) for general liability insurance are not
mandatory in most states. In the remainder of this report, the term "rated risks" will mean
risks eligible for experience rating.

C. Split of the Plans Between Primary and Excess Losses

In both the PERP and the RERP, losses are subdivided between primary and excess
components. In both plans, less credibility is attributed to excess losses than to primary
losses. Therefore, if two similar risks (A and B) each have the same dollar amount of loss
experience, but A has a small number of large (i.e., including excess) losses, while B has a
large number of small losses, B’s experience results in a higher experience modification
factor.

The RERP is a ’single split’ plan. The first $5,000 of each claim is considered the primary
loss portion and the portion, if any, of each claim above $5,000 is considered the excess
loss portion. For example, a $12,000 loss would have a primary portion equal te $5,000
and an excess portion equal to $12,000 - $5,000, or $7,000.

The PERP is a Umulti-split’ plan in which a formula, rather than a fixed dollar value,
determines the split between primary and excess losses. For claims less than $2,000, the
total loss is considered to be primary. Above $2,000, the primary portion of a claim is
given by the formula:

Ap = 10,000 A / (A + 8,000), where A is the total loss amount.

For example, a $10,000 loss would have a primary portion equal to $5,556, and an excess
portion equal to $10,000 - $5,556, or $4,444. Given the nature of the above formula, the
primary portion of a loss can never exceed $10,000, regardless of the magnitude of the
total loss on the claim.
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The discount ratio (D-Ratio) represents the ratio of expected primary losses to expected
total losses. These ratios vary by class and also differ between the PERP and the RERP,
since the split points for these plans differ.

D. Credibility of the Plans

Credibilities under the RERP differ from credibilities under the PERP. For small risks,
primary credibilities are larger and excess credibilities are somewhat larger under the RERP.
For large risks, primary credibilities are smaller and excess credibilities are much smaller
under the RERP. The effect of these credibility changes is to give a greater swing (range) to
the experience modification factors for the smaller risks and a narrower swing to the
modification factors for the larger risks.

For example, a small risk with better than average loss experience for its class, as measured
by the class’ expected loss, will receive a larger credit (i.e., a smaller experience
modification factor) under the RERP than the PERP. Conversely, a small risk with worse
than average experience will receive a larger debit (i.e., a larger experience modification
factor) under the RERP than the PERP.

For larger risks, the credits and debits will have a narrower swing under the RERP than
under the PERP and, therefore, the magnitudes of individual risk experience rating credits
and debits will be reduced.

The credibilities for both primary and excess losses are defined by formulas under both the
PERP and the RERP. For both plans, the credibilities are expressed as functions of total
expected losses using the following formulas:

Zp= E/(E+ B), and Ze=WxZPwhere

Zp = the credibility of primary losses,

Ze = the credibility of excess losses,

E = the total expected losses for the risk during the experience period
(normally 3 years), and
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B and W are rating plan parameters which vary as functions of E and S (defined as the
Self-Rating Point under the PERP and the State Reference Point under the RERP). Under
the RERP, S is defined as 250 x the average cost per claim in each state. Under the PERP,
S is 25 times the average serious cost per claim averaged with the prior year’s value. B and
W are determined by formulas which differ between the PERP and the RERP.

It is instructive to note the differences between the formulas for B and W in the PERP and
the RERP, and the resulting effects on the plan credibilities and the experience modification
factors. First, for the PERP:

B remains constant at $20,000 for expected loss values ranging from $0 to $25,000.
Above $25,000, B decreases linearly as a function of expected losses to 0 at the
self-rating point S. B remains equal to 0 at amounts exceeding S.

W equals 0 for expected loss values ranging from $0 to $25,000. Above $25,000,
W increases linearly as a function of expected losses from 0 to 1.0 at the self-rating
point S. W remains equal to 1.0 at amounts exceeding S.

A consequence of B reaching zero at S under the PERP is that the primary credibility Zp
reaches 100% at S. In addition, because W reaches 1.00 at S, the excess credibility also
reaches 100% at S. Thus, above S, the risk is deemed by the PERP to be fully credible and
the prospective premium for the risk is based fully on the historical loss experience for that
risk (with adjustments for trend, benefit changes and loss development) and not on the
expected losses, as derived from NCCI manual rates.

Under the RERP, B and W are given by the following formulas:

B = E x (.1E + .01S) / (E + .0028S), subject to a minimum of $7,500,

W = [(E + .0204S)x (1.1E + .0128S)]/[(1.75E + .8204S)x (E + .0028S)], subject
to a minimum of .07,

The nature of these RERP formulas determines that the credibility of neither primary or
excess losses will ever equal 100%, even above the state reference point S. As E increases
to S and beyond, B asymptotically approaches .1 x E and the primary credibility
approaches (1 / (1 +.1)) = 91%. W asymptotically approaches 1.1/1.75 = .63. The excess
credibility therefore never exceeds .91 x .63 = 57%.
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At low values of E, B equals $7,500. This amount is much lower than $20,000, which
applies under the PERP for smaller values of E. Lower values of B translate to higher
primary credibilities given the above formula for Zp. Hence, for smaller risks, the RERP
assigns higher credibility to primary losses than does the PERP.

At low values of E, W equals .07, compared to 0 under the PERP. Thus, excess losses
always have credibility equal to at least 7% of the credibility of primary losses.

One aspect of the change in credibilities from the PERP to the RERP is that the loss
experience for any risk, even one with expected losses exceeding the state reference point
S, is not treated as being fully credible under the RERP. This is a logical change since full
credibility implies that there is no predictive value associated with the manual rate when
compared to the risk’s historical losses. The PERP implicitly assumed full credibility of both
primary and excess losses for risks with expected losses exceeding S.

The RERP always assigns less credibility to excess losses than to primary losses. This is also
true for the PERP when expected losses are below S. This seems reasonable because of
the more random nature of excess losses, and is consistent with the results of our study as
described elsewhere in this report.

E. Formula for the Experience Modification Factor

The experience rating formula is the same under the RERP and the PEEP.
its conceptual form is: This formula, in

M = Zp x Ap + (1-Z~) x Ep + Ze x Ae + (1-Ze) x Ee

where M
Ap -- Actual Primary Losses
Ae = Actual Excess Losses

= Experience Modification Factor

Ep = Expected Primary Losses

E~ = Expected Excess Losses
= Total Expected Losses = Ep

Zp = Primary Credibility
Z~ = Excess Credibility

+ Ee
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In the application of the plan, the above formula is not used directly. Since the credibilities
are functions of expected losses E and parameters B and W, the formula for M is expressed
directly as a function of these variables. The resulting formula becomes:

M =[Ap+ B +WxAe+(1-W) xEe]/[E + B]

A maximum of three years of loss experience is normally used in this formula. Cenerally,
the three years are consecutive policy periods ending 12, 24 and 36 months prior to the
effective date of the experience modification factor.

Actual losses are case basis incurred losses as reported to NCCI through the Workers
Compensation Statistical Plan as of the loss evaluation date. They are not adjusted by
NCCI in the rating calculation, except that very large losses are truncated at certain loss
limitations. Expected losses are computed by multiplying the exposure units (i.e., number
of hundreds of dollars of unlimited payroll) by the "expected loss rate" (ELR) for each risk
class. The ELR is calculated by NCCI from the existing manual rates for each class and
state by adjusting for the impacts of:

expenses and profit
trend
subsequent law changes
loss development
an "off-balance" adjustment
large loss limitations.

With these adjustments, the ELR’s x exposures should be comparable to the reported losses
and, if the risk is average within the NCCI classification structure, the resulting experience
modification factor should ideally equal 1.00.

Expected losses must also be divided bet~veen primary and excess components. This is
done using discount ratios, or D-ratios, which vary by class. The D-ratio is the expected
ratio of primary losses to total losses.

If an insured operates in more than one of the states where interstate rating applies, special
procedures must be applied in the application of the ERP since different state reference
points (S) apply and hence different B and W values apply. To compute the B and W
values for the interstate insured, those values are computed for each state separately, given
the total expected losses for the insured in all states combined, and the results are averaged
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together for the states using the expected losses for each state as weights. After B and W
values are computed in this manner, the experience modification factor is computed as it
would be for an intrastate insured.

F. Other Experience Rating Plan Rules

1. Definition of Risk - Combination of Entities

The experience of several entities and policies must sometimes be combined for purposes
of experience rating. The rules for the combination are based on common majority
interest. Broadly speaking, all entities which have common ownership (50% or more) are
combined into a single unit for purposes of experience rating. In practice, the rules for the
combination of entities are quite complex. A complete discussion of these rules is
contained in the NCCI Experience Rating Manual. A single entity or a group of entities
which are combined to form the basis for an experience modification factor is called a
"risk."

2.    Experience Period

The experience period is the historical time frame which defines the experience to include
in the experience rating calculation. It generally consists of the three most recently
completed policy years that expired at least one year before the effective date of the
experience modification factor. Rules exist which provide longer or shorter experience
periods in certain circumstances.

3. Plan is Mandatory

The Experience Rating Plan is mandatory for all eligible risks. Two tests are used to
determine experience rating eligibility. !f a risk satisfies either test, it is eligible. The first
test compares the premium at manual rates for the latest two years combined to a
threshold. This first threshold is currently $9,000 to $10,000 in most states, but some states
have thresholds as low as $3,500. The second test compares the premium averaged over
more than two years to an amount which is half of the first threshold.
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4.    Payrolls and Losses

The actual audited payroll and loss experience of the risk is collected for the policies in the
experience period. It is based on the data submitted through the Workers Compensation
Statistical Plan. The losses are defined in the Statistical Plan. Generally, losses are valued
as of 18 months after policy inception for the most recent of the three policy years, 30
months after inception for the middle policy year, and 42 months after inception for the
earliest policy year.

5. Loss Limitations

The losses that are used in the experience rating plan are limited to certain amounts.
Losses are divided into categories for this purpose. The categories are: state workers
compensation act losses; United States Longshore and Harbor Workers (USL&HW)
compensation act losses; employers liability claims; and disease losses.

State act claims and USL&HW act claims have both per claim (i.e., per injured worker)
limits and per occurrence limits. The Prior Experience Rating Plan calculated the per claim
limitation as 10% of the Self Rating Point. As mentioned earlier, the Self Rating Point is
approximately equal to 25 times the average serious cost per claim. The Revised
Experience Rating Plan calculates the per claim limitation as 10% of the State Reference
Point. The State Reference Point is approximately equal to 250 times the average cost of
all claims (serious and non-serious). In general, the Revised Experience Rating Plan results
in much lower per claim loss limits.

The per occurrence limit is twice the per claim limit. The maximum primary loss amount
per claim is $5,000 for RERP and $10,000 for PERP. Per occurrence primary losses are
limited to twice the maximum primary amount per claim.

Employers liability losses have only a single per claim limit.

For each year in the experience period, the total of disease losses is limited to three times
the state act per claim limitation plus 120% of the risk’s expected losses for that year.
Primary disease losses are limited to three times the maximum primary amount plus 40% of
the risk’s expected losses for that year.

In most cases, these loss limitations have been substantially lowered in the transition from
the PERP to the RERP.
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6.    Intrastate and Interstate Operation of the Plan

The experience rating plan contains special rules for risks with operations in more than one
state of the group of states where interstate rating applies. If a risk is eligible for experience
rating in at least one such state, but has experience in more than one such state, the
interstate rating rules apply in those states. In general, interstate rules provide for the
calculation of credibilities based on the volume of expected losses in all those states
combined. Intrastate rating is used in the states where interstate rating has not been
approved by the regulatory authorities. Interstate rating has been adopted as a rating plan
by 39 states and the District of Columbia. Of the remaining 11 states, 5 states have
intrastate rating plans only and 6 states have exclusive state funds. Intrastate credibilities
are based only on the volume of expected losses within the state being rated.

G. Comparison of NCCI, ISO and Alternate Formulas

The formula described above has been used by NCCI for many years. However,
alternative formulas present some advantages and disadvantages relative to the one used.

Although the formula described above is used for workers compensation, a different
formula is used by Insurance Services Office (ISO) for commercial automobile and general
liability lines of insurance. For these lines, only basic limits (i.e., primary) losses enter into
the rating calculation and an experience modification factor is computed based upon a
comparison of basic limits losses against expected basic limits losses.

Under the ISO approach, the experience modification factor, which is computed from the
basic limits loss data, is applied not only to the basic limits manual premium, but also to
the excess limits manual premium. The assumption is made that the ratio of excess limits
premium to basic limits premium equals the excess limits factor, which should remain
constant for all risks within a class. Therefore, the excess premiums charged to cover
excess losses vary, depending on the experience modification factor determined from the
basic limits, or primary, loss data.

The NCCI approach is significantly different from the ISO approach with respect to the
calculation of premium to cover excess losses. Under the NCC! approach, the estimated
excess losses are not affected by the actual primary losses. This difference can be
illustrated with a hypothetical example:
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Suppose a risk has:

Expected primary losses
Actual primary losses
Primary credibility

= $30,000
= $15,000
= 50%

Expected excess losses
Actual excess losses
Excess credibility

= $60,000
= $25,000
= 5%.

Using the NCCI formula, the modification for the risk would equal (.50 x 15 + .50 x 30 +
.05 x 25 + .95 x 60)/90= .90

For this example, the risk’s premium is decreased by 10%, although primary and excess
losses are only half as high as the expected losses and the credibility of the primary losses
is 50%. The credit is only 10% because the credibility of the excess losses is only 5% and a
large portion of the total expected losses are excess, i.e., the D-ratio equals 1/3, or .33.

In our example, the expected excess losses = $60,000, while the expected primary losses
= $30,000, a multiple of 2:1. Yet, when we compute credibility weighted excess losses
equal to .05 x 25,000 + .95 x 60,000 = 58,250 and credibility weighted primary losses
equal to .50 x 15,000 + .50 x 30,000 = 22,500, the ratio 58,250/22,500 = 2.59 exceeds
2:1. It therefore seems likely that, for this risk, the NCCI formula over estimates the
expected value of excess losses. This would be true if (as our tests indicate) a lower than
expected amount of primary losses indicated proportionately lower excess losses, in the
absence of credible excess loss data.

Under the ISO approach, the modificaUon based on primary losses is, in effect, applied to
the expected excess losses. Continuing our example, the experience modification factor
would then be defined as:

M = Mp = [ZpX Ap + (1-Zp)x Ep] / Ep

= (.50 x 15 + .50 x 30)/30 = .75

The alternate approach recommended in this report is a hybrid of NCCI and ISO
approaches, in which the expected excess losses are adjusted by an experience
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modification factor based on primary losses. The formula for the overall modification then
becomes:

M = [Zp x Ap + (1-Zp) x Ep + Ze x Ae + (1-Ze) x Ee x Mp] / E

In our example, M equals (.50 x 15 + .50 x 30 + .05 x 25 + .95 x 60 x .75)/90 = .74

The alternative formula can be expected to be more accurate if it can be shown that
primary and excess losses for individual risks are significantly correlated (i.e., risks who~e
primary losses tend on average to be higher than the expected primary losses - based on
ELR’s - have proportionately higher excess losses on average). In our study, described in
Section V.D of this report, we find that such a correlation exists.

In the preceding example, we have used the same credibilities for all three experience
rating formulas (i.e., the RERP, ISO and Alternate formulas) for illustration purposes.
However, the optimal credibilities actually are substantially higher for the RERP formula
than for the Alternate formula, as shown in Exhibit 12. (We have not studied the optimal
credibilities for the ISO formula, but would expect them to be closer to those for the
Alternate formula than the RERP formula).

The reason the RERP primary credibilities are higher is to compensate for the fact that the
excess loss estimate in that formula does not take into account the informational value of
past primary losses in estimating whether the risk’s future excess losses (on average) will be
higher or lower than expected. The reason the RERP excess credibilities are also higher
than the Alternate excess credibilities is that the unadjusted expected excess Josses (used in
the RERP formula) are not as accurate as estimators of future excess losses as are the
adjusted expected excess losses (used in the Alternate formula). That is, the estimate
against which the actual excess losses are credibility weighted is a poorer estimate in the
case of the RERP and, as a result, the RERP gives greater weight to the actual excess Josses.

The difference in credibilities results in experience modification factors that are generally
much closer to one another than indicated by the preceding example. In effect, the RERP
provides a closer approximation to the appropriate experience modifications by using
higher credibility factors.

In the above example, if the Alternate formula credibilities (.50 for primary losses and .05
for excess losses) are left unchanged but the corresponding, higher RERP credibilities
(approximately .95 for primary losses and .10 for excess losses) are used in the RERP
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formula, the modification produced by the RERP formula becomes: (.95 x 15,000 + .05 x
30,000 + .10 x 25,000 + .90 x 60,000)/90,000 = .80.

This is closer to the Alternate formula estimate of .74 than was the RERP estimate
calculated previously (.90).
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IV. ANALYSIS OF OPERATION AND OFF-BALANCE OF PERP AND RERP

This Section is divided into several sub-sections, each containing a description and
evaluation of technical aspects of the plan. We describe and evaluate the calculation of
Expected Loss Rates (ELR’s), D-ratios, and the plan off-balance.

A. Description of Expected Loss Rate (ELR) Calculation

The expected losses used in both the PERP and the RERP are based on the manual rates
and the risk’s payrolls by class. However, because the actual losses used in the plan are
undeveloped and untrended, and include no provision for expense, several adjustments are
made to the manual rates to put them on the same basis. These adjustments are made
through the use of Expected Loss Rate Factors (ELRF’s) which are mulUplied by the manual
rate to produce the ELR for each class. ELRF’s are calculated separately for each of the
four hazard groups. (NCCl groups classes into four Uhazard groups’ on the basis of the
expected average claim size within each class.) These four ELRF’s are then multiplied by
the manual rates by class to produce Expected Loss Rates (ELR’s). The expected losses
used in the experience raUng plan are the products of the ELR’s and the risk’s payroll by
class.

A sample calculation of ELRF’s is shown on Exhibits 1 and 2. The sample calculation is not
an NCCI form, but is our consolidation of several of their forms. This is done for ease of
exposition and, except for potential rounding differences, will produce the same results.

The ELRF’s can be thought of as including the following six factors:

Expense and profit removal factor
Trend removal factor
Benefit change or law amendment removal factor
Loss development removal factor
Off-balance adjustment factor
Loss limitation factor

The following is a detailed description of each of these factors. Row numbers refer to the
rows on Exhibit 1.
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1.    Expense and profit removal factor - The rates (in administered pricing states) include
allowances for insurance company expenses and underwriting profit (positive or negative).
Row 1 shows the Target Cost Ratio, usually shown in Exhibit II of the rate filing. This ratio
represents the portion of the proposed manual rate which is expected to be used to pay
losses and loss adjustment expenses. In Row 3 the Target Cost Ratio is divided by the loss
adjustment expense factor (Row 2) to obtain the expense and profit removal factor. In the
sample calculation shown in Exhibit 1, this factor implies that (1-.646) or 35.4% of the
manual rate represents allowance for profit and expenses. In loss cost states, the expense
and profit removal factor generally removes only loss-based assessments and loss
adjustment expenses (if applicable).

2.    Trend removal factor - The average accident date underlying a set of manual rates is
usually about three years more recent than the average accident date of claims entering the
experience rating formula. Thus, in order to be comparable to the actual losses in the
experience period, the manual rates need to have three years of loss ratio trend removed.
This ’de-trending’ is accomplished in two steps. The Financial Data Loss Ratio shown in
Row 4 is the loss ratio used to calculate the overall change in manual rates. It reflects
adjustments to current rate level, ultimate loss level, current benefit level, and trend to the
midpoint of the period in which the rates will be used. Row 7 shows the Statistical Plan
Loss Ratio trended to the average date of loss of the experience period. The Statistical Plan
Loss Ratio is generally one to two years earlier than the experience rating period. Since the
Statistical Plan Loss Ratio is also adjusted to current manual rate level, ultimate loss level,
and current benefit level, the ratio of Rows 7 and 4 represents the trend from the
experience period to the period in which the rates will be used. In the example shown in
Exhibit I for instance, the losses implicit in manual rates need to be reduced by (1-.841) or
15.9% to bring them back to the cost levels existing when the actual losses in the
experience period occurred.

3.    Law amendment removal factor - The latest rates include the impact of law
amendments subsequent to the experience period. Law amendment factors are calculated
to reflect the average impact of law changes between the experience period and the period
in which the rates will be used. Separate law amendment factors are calculated by type of
injury, and a weighted average law amendment factor is calculated for each of the three
years of the experience period (Row 9). Statistical plan total losses for each policy year for
all classes combined are used as weights. The law amendment removal factors are the
inverses of the law amendment factors.

Page 26 December 5, 1991 NCCI Examination - Volume IX - Section liB - Part 7

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

4.    Loss development removal factors - The losses implicit in the manual rates are
projected to an ultimate level. The losses entering the experience rating period, however,
are valued as of 18 months after the policy effective date for the most recent year, 30
months for the middle year, and 42 months for the earliest year. These are the statistical
plan first, second, and third reports, respectively. Therefore in order to be made
comparable, the losses included in the manual rates need to be adjusted to remove
projected development of case incurred losses subsequent to these evaluations. For each
year in the experience period, Row 10 shows the expected ratio of reported case incurred
losses to ultimate losses. For example, for the 1986-87 period (the earliest year in Exhibit
1), third report losses represent approximately 90.7% of ultimate losses. Thus the ultimate
losses included in the manual rates would have to be reduced by (1-.907) or 9.3% to be
comparable to 1986-87 actual losses.

Law amendment removal factors and loss development removal factors are calculated
separately for each of the three policy periods included in the experience period. These
two sets of factors are combined in Row 11. A simple unweighted average is then taken of
the resulting three factors to produce a single law amendment and development removal
factor.

5.    Off-balance adjustment factor - The factor shown in Row 12 is a one percent
adjustment factor which Gillam1 explains is designed to reflect the fact that, on average,
insureds large enough to be eligible for experience rating have loss ratios (at manual rates)
approximately one percent lower than average.

6.    Loss limitation factor - A final adjustment is made to exclude the impact of large
losses that exceed the per claim and other loss’limitations (described in Section III.F.5)
applied to data that enters the experience rating modification formula. The method used is
an adaptation of the method described by Harwayne2 and used for many years in
retrospective rating. An example of the application of this method is presented in Exhibit 2.

1 William R. Gillam, ’Calculation of Experience Rating Values and Plan Parameters,"
Casualty Actuarial Society Forum, Spring 1990, p48.

2 Harwayne, Frank, ’Accident Limitations for Retrospective Rating," Proceedings of the
Casualty Actuarial Society, Volume LXIII, 1976, pl.
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Line 1 of Exhibit 2 shows a $49,000 amount, labelled as 10% of the State Reference Point.
This is the loss limitation amount in this example.

Lines 2, 5 and 8 are the average reported claim costs (before any limitations) for fatal,
permanent total, and major permanent partial claims, respectively, during the three year
Worker’s Compensation Statistical Plan period in the rate filing.

Lines 3, 6 and 9 are ratios of the $49,000 loss limitation amount to the average claim cost
for each type of loss.

The ratios from lines 3, 6 and 9 are then entered into an excess loss distribution table to
obtain ratios of excess losses (above the $49,000 amount) to total losses for each type of
loss. These ratios are shown on lines 4, 7 and 10.

The excess to total ratios on lines 4, 7 and 10 are then averaged together to produce an
overall average excess ratio on line 12. The proportions of losses by injury type are used as
weights. Note that it is assumed, as an approximation, that minor permanent partial,
temporary total and medical only injury types do not generate losses above the limitations.
These calculations are done separately for each of the four hazard groups.

The loss limitation factors in line 13 are the complements of the weighted average excess
ratios in line 12. They are used as factors to adjust the unlimited rates to the level
anticipated for losses with the per claim and other limitations used in experience rating.
Since the level of excess losses varies considerably among hazard groups, a separate factor
is used for each hazard group.

The ELRF’s are calculated as the products of the factors described above. There is a
separate factor for each hazard group. The product of the ELRF and the manual rate
equals the ELR used for experience rating.

B. Evaluation of the ELR Calculation

We have evaluated a sample of the calculations by NCCI of the expected loss rates for four
states. We found that the worksheets werecorrectly filled out and calculated with the
appropriate data. In addition, there is evidence in the files of who was responsible for
completing the forms, as well as checksheets that identify unusual results to be brought to
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the attention of the supervisor. However, we believe that the calculations could be
improved in several important respects.

1.    Trend removal factor - In calculating manual rates, NCCI has implemented a
procedure that adjusts the industry group differentials for relative differences in wage
growth by industry group. The purpose for this adjustment is to correct the medical trend
factor to properly reflect varying wage growth by industry group. The net effect of this
ratemaking procedure is to apply slightly different trend factors to each of the
manufacturing, contracting, and all other industry groups. The impact of these differential
trend factors should be, but are not currently, reflected in the removal of trend for the
calculation of ELR’s.

We recommend that NCCl reflect the varying impact of trend on each of the three industry
groups in the calculation of ELR factors. This will require the calculation and application of
separate ELR factors by industry group. We understand that the current NCCI ratemaking
computer programs are equipped to accommodate different ELR factors by industry group.

2.    Loss development removal factors - The most important changes we recommend in
the calculaUon of ELR’s involve the loss development removal factors discussed in Section
IV.A.4 above. We believe that the accuracy of these factors can be substantially improved
in two ways. The first is to better reflect the distribution of serious and non-serious losses
by class. The second is to reflect the actual distribution of expected losses among the three
policy periods that make up the experience period. The following Sections discuss each of
these changes in more detail.

2a. Loss development reflecting the class distribution of serious, non-serious a’nd medical
losses.

During the rate review process, NCCI divides losses into four categories: serious indemnity,
serious medical, non-serious indemnity, and non-serious medical. When calculating manual
rates by class, loss development is applied separately for each of these categories. In
general, the serious loss development factors are far larger than the non-serious loss
development factors. In the experience rating calculation, however, the amount removed
through the application of the ELR factor is based on the average amount of loss
development, using the statewide average distribution of losses by category. Thus, while on
average the correct amount is removed, the amount removed for any particular class is
likely to be inaccurate.
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If a class has predominantly serious losses, the manual rate will include a greater than
average provision for loss development. Since only the average loss development is
removed through the ELR factor, the expected losses will be too high when compared to
the undeveloped actual losses for that class. Thus, NCCI ELR’s used in the experience
rating plan are overstated for the more hazardous classes (those with greater proportions of
serious losses) and are understated for the less hazardous classes. The effect of this is to
understate the indicated experience modification factor for hazardous classes and overstate
the factor for less hazardous classes.

The results of our tests support this conclusion. The table below shows normalized ratios of
actual to expected losses, averaged over all six years of data examined in this study.
Expected losses were uniformly adjusted so that the aggregate actual-to-expected loss ratio
equaled 1.0 in each of the years (normalized). The averages use the amounts of expected
losses in each cell as weights. The downward trend across hazard groups is consistent with
our prediction that expected losses are, in general, underestimated for the less hazardous
classes and overestimated for the more hazardous classes. We were not able to ascertain
the reason for the high ratio for Florida in hazard group IV other than the comparatively
smaller volume of data and the higher volatility of the losses for this hazard group.
Nevertheless, the pattern is in general consistent and illustrates the need for some
modification to NCCI’s current procedure for calculating ELR’s.

Table I - Normalized Ratios of Actual to Expected Losses by Hazard Group

HAZARD

GROUPS

I

II

III

IV

ALl.

Florida

1.111

1.029

.969

1.304

1.000

Maine

1.366

1.219

.858

.890

1.000

STATE

Nebraska

1.346

1.1 04

.925

.715

1.000

Utah

1.592

1.051

.976

.877

1.000

There are two changes that should be reasonably practical to implement that will help to
correct for this problem. The first change is to calculate loss development removal factors
separately by hazard group. These factors would then reflect the different distribution of
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serious and non-serious losses in each hazard group. It should be possible to implement
this change immediately without substantial procedural or programming changes.
Distributions of serious and non-serious losses by hazard group are already used in the
calculation of the loss limitation factor (discussed in Section IV.A.6 above). These
distributions could also be used to calculate average loss development factors that vary by
hazard group. Since the final ELR factors already vary by hazard group, no additional
modifications need to be made.

The second change would be more exact but would also be more difficult to implement. It
would consist of calculating loss development removal factors separately by class, directly
using the mix of serious, non-serious, and medical losses within the class. We recommend
that NCCI use the pure premiums underlying the proposed rates (see part IIA - NCCI
Ratemaking Procedures, page 71) as weights to apply to serious, non-serious and medical
development factors. NCCI currently uses these pure premiums underlying proposed rates
to calculate the classification’s D-ratio. We are suggesting they employ a similar method to
calculate ELR’s. This would reduce random fluctuations in proportions of losses by type of
injury for small volume classes.

We recommend that the first change (by hazard group) be adopted immediately and
replaced by the second change (by serious, non-serious, medical) when this more
complicated method can be implemented.

2b. Loss development by policy period reflecting the actual distribution of ultimate losses

The second problem with the current procedure involves the use of an unweighted average
to combine the loss development removal factors for the three policy years included in the
experience period. This method assumes that all three of the policy years have equal
volumes of expected ultimate losses. This is unlikely to be true in practice. Because of
trend and upward adjustments in benefit levels, we would expect the more recent policy
years to have higher volumes. In addition, experience rated risks are more likely to have
exposure in the more recent periods. New businesses are constantly starting; thus, not all
experience rated risks have been in business long enough to have exposures in each of the
experience rating policy periods. Thus, the distribution of exposures will be skewed toward
the more recent periods.

The chart below shows the comparative level of ultimate expected losses and number of
risks for all experience rating risks developing rated-size exposures in 1988 based on the
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"sum of the data in the four states sampled. As expected, this distribution is skewed toward
the more recent policy periods.

Chart I - Number of Risks and Expected Losses as a percent of the Latest Year

RELATIVE VOLUME BY YEAR

1982 1983 1984 1985 1986 1988
POLICY YEARS

NUMBER OF RISKS~1    EXPECTED LOSSES

The skewed exposure distribution of rated risks indicates that there is comparatively more
first report than third report data used in experience rating. The current calculation of ELR
factors assumes an equal distribution of exposures. Thus, the actual data used in
experience ratings is more recent (i.e., less mature) than contemplated by the current
calculation of ELR’s. The fact that actual losses are less mature than expected losses has
two offsetting effects. The impact of trend and benefit level changes causes the average
level of actual losses to be higher than contemplated by the current ELR’s. The impact of
loss development causes the average level of actual losses to be lower than contemplated
by the current ELR’s.

The impact of loss development is likely to be greater than the impact of benefit level
changes and trend, in most states. This results in ELR’s that are too high in these states.
This implies a tendency to underestimate experience modification factors (absent other
distortions).
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This could be corrected in several ways. The first is to calculate separate ELR’s for each
year of the experience period. While this would be the most accurate approach, it would
also be the most difficult. Substantial changes would need to be made to the experience
modification programs and the ratemaking programs. In addition, ELR factors, which
already vary by hazard group, will need to vary by experience period as well. This would
substantially add to the complexity of an already complex rating program.

We recommend a less accurate, but more practical method. This method would be to
calculate approximate policy period weights based on data similar to that in the table
discussed above. As in the current methodology, average development, trend, and
amendment factors would be calculated. However, these averages would be weighted
rather than unweighted. The weights would be based on the ultimate expected losses, by
policy period, with adjustments to reflect any factors that have already been removed. For
example, if trend is viewed as being removed first, and then loss development, then the
ultimate expected losses would be reduced to remove trend (by policy period) to calculate
the weights to be applied to loss development removal factors. Note that this method
would correct the overall bias but might still leave significant inaccuracies for individual
risks.

3. Off-balance adjustment factor - We believe that the expected losses used in experience
rating should be based on the average loss level underlying manual rates. If the actual level
of an individual risk’s losses was equal to this average, its experience modification factor
would be 1.0 and it would be properly charged the manual rate. If the actual level of an
individual risk’s losses was higher, then to the extent its actual losses were credible, it
would receive a debit to the manual rate. Likewise if the actual level of an individual risk’s
losses was lower, then to the extent credible, a credit would be applied to the manual rate.

The 1.01 off-balance adjustment factor applied by NCCI in the calculation of ELR’s reduces
the expected losses from the level implicit in the manual rates and, thereby, increases the
modification factor slightly. Depending on the actual cost differential between experience
and non-experience rated risks, this has the potential to create a slight subsidy of
non-experience rated risks by experience rated risks. We believe that the 1.01 adjustment
factor should be eliminated from the ELR calculations.

An example may help to clarify this:

Assume (temporarily) that both experience rated risks and non-experience rated risks have
the same loss ratio at manual rates. Then, if the 1.01 factor were not incorporated in the

NCCI Examination - Volume IX - Section lib - Part 7 December 5, 1991 Page, 33

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

ELR’s, the ELR’s would also reflect the average experience of all risks. The resulting
experience modifications would average 1.0 and the manual rate would properly be the
average rate charged.

Alternately, suppose that experience rated risks always had loss ratios (at manual rates) that
averaged one percent lower than those of non-experience rated risks. An average
experience modification credit of one percent would properly reflect the cost differential.
However, if an individual risk’s actual losses averaged one percent lower than expected
losses, the experience modification factor would be a credit of less than one percent. This
is because the credibility dilutes the true cost differential. We have generally found that a
one percent change in expected losses produces roughly a one-third percent change in
experience modification factor. Thus, a true cost differential of one percent would result in
an average experience modification factor of about .997.

If, under this circumstance, the NCCI’s 1.01 correction for off-balance factor is applied, the
average experience modification factor of .997 will move to 1.000. Thus, if experience
rated risks have one percent better loss ratios than non-rated risks, the 1.01 factor
eliminates the credit that otherwise would result from the partial consideration of this
difference by the credibility factors.

If the 1.01 factor is maintained even if there is no true cost differential, ELR’s will be one
percent too low, manual rates will be too low, and experience modifications will be too
high.

If it can be reasonably demonstrated that there is a true underlying cost differential
between experience rated risks and non-experience rated risks, then it would be
appropriate to reflect this difference in the manual rating system instead of the experience
rating plan. Attempts to build such an offset into the experience rating plan, will create
inequities due to the partial credibility ascribed to individual risk experience.

We believe that the ELR’s should reflect the loss costs underlying manual rates. In this
manner, the experience modification factors of experience rated risks will reflect
differences, to the extent they are credible, between a risk’s actual losses and those
reflected in the manual rates. We therefore recommend that NCCI eliminate the use of the
1.01 correction for off-balance factor.

4. Loss limitation factor - The Harwayne normalized loss distribution tables used to
calculate excess ratios are based on data that is now approximately twenty years old. The
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lower per claim loss limitations effective with the Revised Experience Rating Plan place
more importance on accurately calculating these values. Table II below shows the
decreases in loss limitaUons that would occur in the change from PERP to RERP, for the
four main sample states used in this study.

Table II - Loss Limitations Under PERP and RERP

State

State Act Loss Limitations (per claim)

Florida

Maine

Nebraska

Utah

Prior Experience Rating
Plan

165,500

187,000

143,500

109,000

Revised Experience
Rating Plan

70,500

111,000

49,000

38,500

While the Harwayne tables reflect changes in the scale of the claim size distribution
through the use of raUos to the average, the shape of the claim size distribution has
probably changed in the last twenty years. We recommend that NCCI update the study
used to develop these tables. Studies of this nature should be performed regularly by
NCCI (e.g., every 3 years) since it is quite possible that the shapes of the workers
compensaUon claim size distributionsare changing, and the limited expected losses should
reflect these changes.

Exhibit 3 shows the results of our comparison, based on data provided to us by NCCI, of
the predicted against the actual loss limitation factors for Florida, Maine, Nebraska, and
Utah. The predicted loss limitaUon factors are calculated in the manner shown in Exhibit 2.
The results appear reasonably consistent with the indicaUons, given the randomness
inherent in excess losses. However, because of the age of the study used to construct the
Harwayne tables, and the increased importance of the loss limitation factors under the
Revised Experience RaUng Plan, we believe NCCI should review and potentially revise the
loss distribuUon tables used to calculate the loss limitation factors. NCCI programs used to
extract the data we requested for this study could be easily adapted to extract the size of
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loss distributions needed to create revised excess loss tables. We recommend that NCCI
undertake such a study.

The NCCI method for calculating loss limitation factors does not reflect the additional
limitations that are applied per-occurrence or the special limitation of disease losses. Given
the latency associated with disease losses, it is possible that they emerge beyond the first,
second, and third report used in the experience period. If so, the loss development that is
removed will appropriately account for this limitation. However, we believe that NCCI
should evaluate the impact of both multiple claim occurrences and disease losses. NCCI
should modify their calculation of loss limitation factors if the additional limitations on these
losses are significant.

C. Description of D-Ratio Calculation

The D-ratios are the ratios of expected primary to total expected losses (after capping by
the perclaim limit) for a risk. Partial D-ratios are calculated separately for serious,
non-serious, and medical losses. The overall D-ratio for a class is the weighted average of
the partial D-ratios using serious, non-serious and medical pure premiums as weights. A
sample calculation of partial D-ratios is included in Exhibit 4. The following is a description
of that calculation.

Rows 1 and 2 show the latest available total indemnity and medical losses from the
statistical plan as of first report, before the impact of loss limitations. Columns A, B, and C
divide these losses into three categories based on whether the loss is serious, non-serious,
or medical only.

Row 4 shows the corresponding primary losses again subdivided by category.

Rows 5 and 6 show a subdivision of the primary losses in Row 4 between medical and
indemnity based on the corresponding breakdown for all losses (Rows 1 and 2).

The partial D-ratios for serious and non-serious losses reflect only indemnity while the ratio
for medical includes all medical payments. An adjustment is made to account for this in
Rows 7 and 8. The first report D-ratios are then calculated in Row 9 as the ratio of Rows 7
and 8.
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The primary losses in Row 7 are based on the loss distribution among serious, non-serious,
and medical losses that exists at first report. However, because development beyond first
report is significantly different for each loss category, that distribution will change at second
and third reports. In order to adjust for this, Row 11 shows the distribution by loss
category of the sum of the latest three years of losses adjusted to current benefit levels,
ultimate loss levels, etc. The final partial D-ratio factors are then the products of the first
report partial D-ratio factors in Row 9 and the ratios of the three year loss category
distribution in Row 11 and the first report loss category distribution in Row I0.

D. Evaluation of D-Ratio Calculation

We believe that there are two improvements that should be made in the current method of
calculating D-ratios. D-ratios are currently based on first report statistical plan data.
However, they are applied to expected losses that are combinations of first, second, and
third report data. It is likely that loss development affects total losses more than primary
losses. As a result (before considering the other distortion discussed below), the average
D-ratios tend to be overstated and the experience modification factors tend to be
understated.

Another distortion works in the opposite direction. The losses used in the denominator of
the D-ratio calculation are losses unlimited by the loss limitations. However, D-ratios are
applied to expected losses that have been reduced to reflect loss limitations. The use of
unlimited losses in this manner tends (before considering the other distortion mentioned
above) to understate the D-ratios and overstate the experience modification factors.

The net effect of these two distortions depends upon the relative level of loss development
and the amount of excess losses. The Revised Experience Rating Plan lowers the loss
limitations substantially. Therefore, the impact of the losses in excess of loss limitations
assumes greater importance than under the Prior Experience Rating Plan.

We recommend basing D-ratios on three years of data (first, second, and third report), and
reflecting the impact of the loss limitations in the denominator used to calculate these
ratios. If this is not possible, tests should be performed to ascertain the relative impact of
the primary and total losses, and adjustments should be made accordingly. The proportion
of losses in excess of the loss limitation is directly estimated in the calculation of ELR’s and
should removed from the denominator of the D-ratios.
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E. Description of Plan Off-Balance

The off-balance of the Experience Rating Plan refers to the difference between manual and
standard premium, and reflects the average experience modification factor. The average
experience modification factor can differ from 1.0 for a variety of reasons. First, there is
randomness in any collection of actual risk experience, and this randomness will affect the
average experience modification factors. Second, risks that are eligible for experience rating
can be better or worse, as a group, than average. Third, among the group of rated risks,
the loss ratios may vary by size of the insured. Since the larger risks also receive larger
credibility, this will affect the plan off-balance. Finally, an off-balance may result if the
ELR’s or D-ratios are overestimated or underestimated. The accuracy of ELR’s and D-ratios
is evaluated in sections IV.B and IV.D of this report.

We would expect that the average level of ELR’s could be estimated fairly well for the
experience periods to which they are applied. For example, unanticipated trends should
not be a problem as comparable overall statistical plan data is available for 1-2 years prior
to the experience rating experience period and financial loss data is available for one or
more years after the experience period used for experience rating. A similar situation exists
regarding loss development and law amendment adjustment. Thus, development, trend
and law amendment adjustments are essentially an interpolation problem, rather than an
extrapolation problem.

Significant off-balances can develop if ELR’s are allowed to become out of date. NCCI
generally revises ELR’s at the same time that it revises rates. If rates are not filed or
approved regularly, then the ELR’s will not be updated through the normal rate review
cycle. During a period of positive trends, if ELR’s are not updated, the expected losses
used in experience rating will be too low by the amount of trend between the current
experience rating period and the experience period originally targeted by the ELR’s. This
will cause experience modification factors to rise, on average.

However, because credibility only gives partial weight to actual experience, the increase in
experience modification factors will be less than the increase in costs due to the trend
factor. With significant positive trends, outdated rates will result in premium inadequacies.
These inadequacies will be lower for the larger risks with significant credibilities, and higher
for the non-rated and smaller rated risks with lower credibilities.

If rates are regularly updated, however, average experience modification factors should
normally remain relatively close to 1.0. This may be true even if rates are actually
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inadequate or excessive. Rates may, for example, be inadequate if the actual loss
development applicable to the latest financial data is higher than predicted by.the selected
factors, if the trend factor is too low to compensate for the actual level of cost increases, or
if the expense and profit provisions are less than the actual needs. Since all the expense,
profit, development, trend, and other proiections built into the manual rate are removed to
calculate ELR’s, inaccuracies in these values will not have a material effect on the resulting
experience modification factors. However, if rates are inadequate or excessive to a large
degree, the average experience modification factor may differ from 1.00.

Thus, experience modification factors will not generally correct for inadequate or excessive
rates.

F. Evaluation of Plan Off-Balance

Adjusting expected losses and expected primary losses to equal the corresponding actual
losses in total for all experience rated risks in a state, should result in an average experience
modification factor of about 1.0 if risks have similar experience (loss ratios at manual rates)
regardless of the size of the risk. We have recalculated the experience rating modification
factors for policy year 1988 for all experience rated risks in four test states, using expected
losses adjusted as described above. The results are shown in the table below:

Table III - Average Experience Modification Factors

STATE

Florida

Maine

Nebraska

Utah

AVERAGE

PRIOR EXPERIENCE
RATING PLAN

.993

1.037

1.011

1.011

1.005

REVISED EXPERIENCE
RATING PLAN

.995

1.023

1.01 6

1.020

1.006
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These experience modification factors are based on the experience in policy years 1984,
1985, and 1986. Each risk’s experience modification factor is weighted by 1988 expected
losses to produce the average experience modification factors.

Expected losses have been adjusted so that, in the aggregate, actual losses are equal to
expected losses. Expected primary losses contain a similar adjustment. These adjustments
are equivalent to the assumption that ELR’s and D-ratios are accurate in predicting the true
expected loss levels of experience rated risks as a group during the experience period.

These data indicate that if ELR’s and D-ratios were on average correct for experience rated
risks, the off-balance of the plan would be small. If the ELR’s and D-ratios were
appropriate for all risks, but not for experience rated risks by themselves, the average
experience modification factors could differ from 1.0 by larger amounts. This difference
would be due to the potential differences between the loss ratios of risks of different sizes,
randomness, and the tempering impact of credibility.

We believe that the calculation of ELR’s and D-ratios will produce expected losses and
expected primary losses that are reasonably accurate, provided the current calculation is
modified as recommended in this report.

To summarize, these suggested modifications are as follows:

I.    Adjust the trend removal factor to correctly reflect the differential impact of
medical trend applied to each of the industry groups.

2.    Do not use the assumption that expected ultimate losses are uniformly
distributed by policy year to calculate law amendment and loss development removal
factors. Rather, calculate or approximate the actual distribution of expected ultimate
losses.

3.    Use the individual class distributions of serious, non-serious and medical losses
to calculate loss development and law amendment removal factors to calculate the ELR
factor for each class.

4. Eliminate the off-balance adjustment factor of 1.01.

5.    Adjust the D-ratio calculation to use three years of statistical plan data at first,
second and third report in place of the single year at first report used currently.
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6.    /~diust the D-ratio calculation to reflect limited expected losses in the
denominator.

It is likely that these changes will cause a change in the off-balance of the experience rating
plan. The average change in the off-balance due to a change in the calculation of ELR’s
and E)-raUos should be evaluated. Manual rates (and ELR’s) should be adjusted by a factor
to reflect the new off-balance in such a manner that standard premium is unaffected by the
change.

Exhibit 5 shows the average experience modification factors for experience rated risks in
each of the NCCI states from 1983 through 19cj0. An average is shown reflecting the
premium weighted average of these factors. The average for the more recent years is
slightly lower than 1.0. In "1cj83, the intrastate average was significantly less than 1.0. We
conclude, that on average, the experience rating plan is roughly balanced.

The magnitudes of the average experience modification factors in some states, and the
changes in these factors, (e.g., Louisiana, Maine, Oklahoma, Tennessee) indicate the need
to closely monitor the changes in average experience modification factors over time.

Off-balances can exist due to randomness in the experience of the collection of risks
evaluated, differences in manual loss ratios by size of risk, inaccuracies in the calculation of
ELR’s and D-ratios, and ELR’s and D-ratios that have become out of date. We believe that
the known inaccuracies in the calculation of ELR’s and D-ratios should be corrected, and
that NC:CI should make every effort to keep ELR’s, D-ratios, and manual rates up to date.

If risk experience as measured by loss ratios at manual rates
risks of various sizes, this should be evaluated and reflected
structure. Because the actual experience of each individual
credibility, the experience raUng plan cannot correct for any

differs systematically among
directly in the manual rating
risk receives only partial
known biases in manual rates.

Note that some differences in manual loss ratios that cannot practically be identified or
corrected by the manual raUng structure may exist among groups of risks. In this
circumstance, the experience modificaUon factor will reflect some of this difference. If
systematic differences among risks exist, but cannot be identified and corrected in the
manual rating structure, then we believe that such differences should be allowed to be
manifested in each individual risk’s experience modification factor.
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The average experience modification factor should be examined over time and by state by
NCCI. If significant non-random off-balances are observed, NCCI should attempt to
determine the cause. Significant non-random off-balances are an indication that an
additional rating variable exists that is not currently reflected in the existing pricing structure
(assuming that ELR’s and D-ratios are accurate). NCCI should attempt to identify these
additional rating variables (if any) and directly incorporate them into the manual rating
structure, if practical.
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V. ANALYSIS OF PRIMARY AND EXCESS CREDIBILITY FORMULAS

Primary and excess credibility are functions of the employers’ expected losses and the state
(or states for interstate ratings). These credibilities have a significant impact on the results of
the ERP and are the most important aspects of the plan that were changed with the RERP.
In our analysis described below, we address the actuarial aspects of the experience
modification formulas and credibility formulas developed by NCCl.

The first question addressed is whether NCCl formulas are theoretically sound. As
discussed in Section C.2., the answer to this question depends on whether actual historic
primary losses are predictive of future excess losses. We developed and applied a number
of tests of the predictive value of the primary losses. The results of these tests are discussed
in Section D.1. In addition we recommended and tested an adjustment to NCCI formulas
to account for the relationship between primary and excess losses.

The second question addressed is the selection of parameters once a set of formulas has
been chosen. In Section C.3. we discuss a procedure for selecting parameters which
provide the best fit to a given set of data. In that same section we also discuss a
retrospective test to determine how well a set of parameters has performed. In Section
D.2. we apply those tests to determine how well the RERP parameters perform on the data
from a sample of states.

A. Description of Data Used in Our Study

Our analysis is based on individual risk data supplied to us by NCCi for the following six
states:

- Florida
- Colorado
- Illinois
- Maine
- Nebraska
- Utah

These states were selected by M&R in order to provide a representative sample of state
characteristics, including size.

NCCI Examination - Volume IX - Section liB - Part 7 December 5, 1991 Page 43

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

For all six states the following information was provided by risk, by policy year, and by
class:

- Risk I D
- Effective Date
- Class Code
- Hazard Group
- Payroll
- Expected Losses
- Expected Primary Losses
- Actual Losses split into 6 layers by size of claim
- PERP Primary Losses

This information was provided for the most recent six available policy years by combining
information from several NCCl files. For all policy years the calculation of expected losses
was based on the Expected Loss Rates (ELR’s) and D-Ratios calculated by NCCI and
contained in the most recently approved rate filing.

B. Data Adjustments and Segmentation

The data described in Section A was used by Milliman & Robert.son to produce a data base
which showed the following information for each risk, for each policy year:

I.    Actual total rateable losses (rateable losses are those losses used in the
experience modification formula, e.g., after individual claim limitations)

2. Expected total rateable losses

3. Actual losses limited to $5,000 per claim (primary under the RERP definition)

4. Expected primary losses (total expected losses x D-ratio)

For all states except Florida, three policy years of data were reviewed. Five policy years of
data were reviewed for Florida. Risks with fewer than three policy years of data were
excluded.
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In addition to excluding risks with fewer than three years of data, a small number of risks
were excluded because the data reported for them was considered either unreliable or
unrepresentative. These consist of risks with no expected loss for a given year or negative
dollar amounts.

The ratio of actual to expected losses (’loss ratio") was calculated for each risk and year.
This calculation was done separately for total losses, primary losses, and excess losses (total
minus primary). In order to adjust for trend, loss development or benefit change factors by
year, the loss ratios were normalized by dividing by the statewide average for each year.

The risks in each state were then divided into five groups based on their size. These
groups or "risk size rangesu were based on the total expected losses for the risk for the sum
of the three policy years reviewed. As shown in Exhibit 6, the size ranges were selected to
include the same number of risks in each range. Exhibit 6 also shows the average expected
losses for each size range.

C. Description of Methodology

1. The Use of Regression to Estimate Credibility

A basic premise of an experience rating plan is that an individual risk’s historical loss
experience has some predictive value in projecting its future experience. In this analysis,
one approach we used to evaluate the predictive value, or credibility, of historical losses
was to measure the relationship between a risk’s loss ratio (actual/expected losses) in one
year and the same risk’s loss ratio in another year or years. The relationship between years
was based on a linear regression. Although these calculations are described in detail
below, an example may clarify the basic approach.

Exhibit 11, Sheet I is a graph based on individual risk data for relatively large risks in
Florida. To prepare this graph, we first adjusted and sorted the data for individual risks as
follows:

a.    We ’normalized’ the expected loss ratios for individual risks so that the
aggregate loss ratio (actual/expected losses) was equal to 1.00 for each of the policy
years.

NCCI Examination - Volume IX - Section lib - Part 7    December 5, 1991

MILLIMAN & ROBERTSON, INC.

Page 45



EXPERIENCE RATING PLAN

b.    We sorted the data by total expected losses. After sorting, we divided the risks
into five size groups, where each group contained the same number of risks. Exhibit
11 presents the data from the Florida size group containing the risks with the largest
amount of expected losses.

c.    Within each size group, we sorted the data by the risk’s primary loss ratio for
the first year in the experience period and divided the risks into ten subgroups, with
approximately the same number of risks in each subgroup.

d.    The graph in Exhibit 11 shows the relationship between the average Year 1
primary loss ratio for each subgroup, and the average primary loss ratio for Year 2 for
the same risks.

The fact that the graphs slope upward to the right is an indication that there is a positive
correlation between the loss ratios for individual risks in Years 1 and 2. As a result,
observing a risk’s loss ratio in year I provides information about that risk’s loss ratio in
year 2. If a straight line is fitted to the data values on the graph, the slope of the line can
be interpreted as the credibility of the loss ratio data from Year 1. In fact, as shown in the
following equations, the slope of the regression line represents the credibility factor which
minimizes the squared error between the experience modification and the actual
subsequent period loss ratio.

Years 1 through 5 are, respectively, 1986,..., 1982. In the linear regression tests, we
generally treated the more recent year(s) as the independent variable and the older year as
the dependent variable. The expected value of the resulting credibility estimate is the
same, regardless of whether the older or newer year is treated as the independent variable
in the regression.

LR,~
LR2
M
Z

= The actual loss ratio in period 1
= The actual loss ratio in period 2
= The experience modification ( i.e., the projected loss ratio in period 2)
= The credibility factor

Under the RERP, the experience modification for both primary and excess losses can
written as:

M =ZxLR.~ + (1-Z) xl
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Minimizing the squared projection error requires that the following sum across all risks be
minimized:

T(LR~-M)~ = T(LR2 - Z X LR~ - 1 +Z)2 =Z[(LR2 - 1) - Z(LR~ - 1)]2

To determine the Z which minimizes this expression, we set the derivative with respect to Z
equal to O:

d (£ (LR~-M)2}/dZ = 2 T {[(LR2-1) - Z(LR~-I)} x (LR~-I)} = O

Solving for Z produces the expression:

Z = Z I(LR2-1)(LR~ -I )V Z (LR~-I)~]

The expression for the slope of a linear regression between LR1 and LR2 is:

Slope = :r [(LR:z.LR:z=~)(LR1.LRI=,s)]/ Z (LR1-LRI~,g)2]

For normalized data LR~. = LR~_ = I.~ Thus the slope of the regression line equals the
credibility factor which mi"~nimize~’~e sum of the squared prediction error.

Hence the average primary credibility of one year’s losses for each size group was directly
measured by the slopes on graphs prepared in the manner described above. A similar
calculation was done to estimate the credibility for excess losses.

The calculations described above yield primary and excess credibilities which produce the
"best" ( i.e., the minimum squared error) estimates of primary and excess losses when these
estimates are calculated separately. However, as shown in Section C.2, the sum of these
estimates may not produce the best estimate of total losses. If primary losses are positively
correlated with excess losses, simply adding the above estimate of primary losses to that of
excess losses would give too little weight to primary losses, in that case it would be more
accurate to estimate total losses based on a modification formula like the Alternate Formula
described in Section III.G. Section C.2. discusses this issue more fully and describes the
methods which we used to test the relationship between primary and excess losses.

3 In this analysis, loss ratios were normalized by year but not by size range within year. As

a result, LRla,,~ and LR2~vg differed slightly from 1.

NCCI Examination - Volume IX - Section lib - Part 7 December 5, 1991 Page 47

MILLIMAN & ROBERTSON~ INC.



EXPERIENCE RATING PLAN

The graphs and the calculations described above were performed separately for primary
and excess loss ratios, for each of the five risk size ranges described above.

Regressions were performed on the following combinations of years.

Year 2 against Year 1
Year 3 against Year 1
Year 3 against the average of Years 1 and 2

For Florida, where data with sufficient volume were available, we also performed
regressions on:

d.    Year 4 against Year 1

Exhibit 11, Sheets 2-6 summarize the results of our analysis for the five states we studied.
The credibility values in .Exhibit 11 have been adjusted to the bases of one, two and three
years of experience, although the results were obtained from comparisons of either 1 or 2
years to a third year. These adjustment were made using the following formula:

Credibility = Expected Loss /[Expected Loss + k]

Credibility is computed by the method described above, using, for example, a comparison
of data from years 1 and 2. The k term is then computed from the above formula. Given
k and given the approximation that n years of losses equal n times one year of losses,
credibility is computed for n (equal to 2 or 3) years of losses.

2. Correlation Between Primary and Excess Losses

If primary and excess losses were unrelated, the regression-based credibilities described in
C.1 would minimize the squared error between the actual losses in the prospective period
and the projected losses. However the goal in experience rating is to estimate the total
losses for the prospective period given the risk’s losses in the experience period. As a
result, to the extent that the actual primary losses are predictive of future excess losses, they
should be incorporated in the excess loss projection.

Intuitively, it seems reasonable to assume that actual primary losses are, in fact, predictive
of future excess losses (on average). Primary losses can be thought of as a measure of a
risk’s claim frequency while excess losses are a measure of its claim severity. A primary
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modification of, for example, 2.00 suggests that the risk’s claim frequency is twice the
average frequency contemplated in the manual rate. If excess losses for that risk were too
erratic to provide any predictive information ( i.e., excess credibility = 0), we should
project that the risk’s claim severity will be average. However, an average severity
combined with a frequency twice the average, results in excess losses twice the average
(i.e., excess modification of 2.00).

The modification formula used in the RERP determines the excess modification as a
function of excess credibility and actual excess losses. Therefore, for the risk described
above, the RERP would project that future excess losses will be average (excess
modification = 1..00). Given that frequency for this risk is twice the average, the RERP
projection would be accurate only if claim severity were unusually low. The actual excess
experience for this risk provides no evidence of unusually low severity. As a result, the
RERP is likely to do a poor job of projecting the excess portion of total losses for this risk.
Since excess losses represent the majority of total losses (approximately 70%), this is
potentially a significant problem.

The following example illustrates the alternate formula we are recommending in order to
address this issue.

D-ratio = Primary Losses/Total Losses = 30%
Zp = Primary Credibility = 50%
Ze = Excess Credibility = 5%
Ap/Ep = Actual Primary Loss Ratio in Experience Period = 2.0
Ae/Ee = Actual Excess Loss Ratio in Experience Period = 2.0

Primary Modification = 2.0 x 50% + 1.0 x 50% = 1.50
Excess Modification = 2.0 x 5% + 1.0 x 95% = 1.05

Total Modification (RERP)=I.50 x 30% + 1.05 x 70% = 1.185

Because of the low credibility of actual excess losses, the RERP proiection of future excess
losses (1.05) is based almost entirely on the manual rate. If primary and excess losses were
related this would be a ix)or estimate since primary losses (which have a fairly high
credibility) indicate that this risk is significantly worse than average. This problem is
compounded because the RERP total modification formula gives 70% weight to the
projection of excess losses. As a result, the RERP would project that this risk is only 18.5%
worse than average.
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A way to correct this is to replace the RERP modification formula with the following
Alternate Formula which reflects actual primary losses in projecting excess losses.

Alternate Formula
Primary Modification = 2.0 x 50% + 1.0 x 50% = 1.50
Excess Modification = 2.0 x 5% + 1.5 x 95% = 1,53

(Note that the 1.5 used in the excess modification formula is the primary modification used
in estimating expected excess losses).

Total Modification (ALT)=I.50 x 30% + 1.53 x 70% = 1.52

Under the Alternate Formula, the total modification reflects the fact that the credible
primary losses and the erratic excess losses indicate that this risk is significantly worse than
average. In fact the total modification is only slightly different from the primary
modification, reflecting the fact that actual excess losses contribute very little information to
our projection of total losses.

If excess losses are related to primary losses (as we believe to be the case), the RERP can
be used to approximate the more accurate Alternate Formula results in total by using
primary credibility factors which are larger than the regression-based factors. The resulting
overstatement of the primary modification will then approximately offset the understatement
of the excess modification. This is illustrated below:

Zp’= 100%
Ze’ = 15%

Primary Modification = 2.0 x 100% + 1.0 x 0% = 2.00
Excess Modification = 2.0 x 15% + 1.0 x 85% = 1.15

Total Modification (RERP)=2.00 x 30% + 1.15 x 70% = 1.41

The above example shows that if actual primary losses are predictive of future excess losses,
the RERP modification can be made to more accurately measure a risk’s departure from
average if the primary credibility factors used are higher than those indicated by regression.
We found that the NCCI’s primary credibilities were indeed higher than the average
credibilities indicated by regression results based on primary losses alone. Given the
structure of the RERP formula, this is reasonable, since the higher primary credibilities are
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indicative of the power of primary losses in predicting future excess losses. However, in
the above example, even though the primary credibility was increased from 50% to 100%,
the resulting modification was still not as high as that indicated by the Alternate Formula.
In fact, in order to achieve an RERP total modification of 1..50 for this risk, without unduly
increasing the credibility of erratic excess losses, primary credibility would have to be
increased above 100%.

In general, the RERP primary credibility needed to make the RERP modification
approximate the Alternate Formula modification is given by the following relationship:

Zp.RERP -" Zp_ALT X [1 - (1 - D-ratio) x Ze]/D-ratio

If Ze is the same for both the RERP and the Alternate Formula4

From this relationship it can be seen that, for D-ratios less than 1.00, the primary
credibility that will result in the most accurate modification factors under the RERP is always
greater than that under the Alternate Formula. Further, the RERP primary credibility should
be higher by an amount which is a function of the D-ratio. Since D-ratios vary significantly
by class while credibility is independent of class, it is impossible to achieve the same
accuracy with both the RERP and the Alternate Formula. If primary losses are predictive of
excess losses, the Alternate Formula should be more accurate. If primary losses are not
predictive of excess losses, the RERP should be more accurate.

In order to test whether primary losses are, in fact, predictive of excess losses we performed
three tests. The first test involved the following regression performed on Florida data.

"X" = Primary loss ratio in Year 1
"~’ = Excess loss ratio in Year 2

This regression directly tests the implicit assumption of the RERP formula that only excess
losses (not primary losses) in one year provide information about excess losses (on average)

4 If Z~ is allowed to vary, the relationship is Zp.R~Rp=ZI~.ALT X [1-(1-D)XZe.ALT]/D +
[(Ae-E~)x(Z~.^LT-Z~.R~Rp)]/(Ap-E~.. In general, Ze.R~RP will be higher than Ze.^L~ because under the
Alternate Formula, the complement of Ze is being applied to a more accurate prediction of
future excess losses. Therefore, it is likely that the adjustment term accounting for the
difference in excess credibility will be small on an expected value basis.
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in another year. A positive slope in this regression implies that low primary loss ratios in
year I are associated with low excess loss ratios in year 2 and, conversely, high primary loss
ratios are associated with high excess loss ratios. This would imply that primary losses
should be given some credibility in projecting future excess losses.

The second test involved a slightly different regression performed on Florida data.

"X’ -- Primary loss ratio in Year 1
"Y~ = Excess loss ratio in Year 2 / Primary loss ratio in Year 2

This regression goes a step further than the previous regression. Rather than testing for the
existence of a relationship, this regression tests the nature of the relationship between
primary and excess losses. If there is no slope in this regression, then that implies that the
ratio of the average excess loss ratio to the average primary loss ratio is a constant
regardless of the risk’s loss ratios in the experience period. This multiplicative relationship
would support the use of the primary modificaUon factor to adjust expected excess losses.

The third test (which is discussed in more detail in Section C.3) involved a single regression
performed on all of the data simultaneously. We used four sample states: Florida, Maine,
Nebraska and Utah. This regression determined the parameters (including both primary
and excess credibility) which minimized the sum of the squared differences between
individual risks’ actual and projected total losses in the prospective period. The projected
losses were based on three years of experience ending one year before the beginning of
the prospective period. Throughout the remainder of this report, credibility parameters
obtained through a regression of this type will be referred to as "optimized parameters".

In order to test the relationship between primary and excess losses, we calculated
optimized parameters for both the RERP and the Alternate modification formulas.
primary losses are predictive of excess losses we would expect to find that:

If actual

a.    The optimized Alternate formula performs better than the optimized RERP
formula.

b.    The optimized RERP primary credibility factors are significantly higher than the
regression-based credibilities.

The results of the tests are discussed in section D.
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3. Parameter Optimization / Quintile Tests

In addition to estimating credibility factors through linear regressions performed separately
by size group and by state, we estimated optimized credibility parameters based on
non-linear regressions on all of the data simultaneously. Optimized parameters were
calculated for the RERP and the Alternate Formula. In addition, optimized parameters were
calculated to test the effect of changing the number of years in the experience period from
3 to 5 years and changing the current split point from $5,000 to $2,000 and $10,000..

Plan performance is evaluated in Exhibit 7. This exhibit is divided into two sections,
and (b). Section (a) tests the performance of PERP, RERP and the Alternate formula on
three stratifications of risk attributes. Risks are stratified by size of loss ratio in the
experience period (’quintilesM), by size of expected losses, and by state. Examples of the
calculations underlying Exhibit 7 are shown in Exhibit 7a, Sheet 13.

The quintiles test shows.the power of the experience rating plan to equalize loss ratios
regardless of underlying historical experience. The tests by size and by state look for biases
that may result from the selection of a particular formula.

Section (b) tests the RERP and the Alternate formula with 5 years of data and with $2,000
and $10,0OO primary split points using the Nquintiles" stratification.

The RERP contains three parameters each for primary and excess credibility formulas that
describe the shapes of these curves. In addition, there is a scale adjustment factor that
varies by state. The credibility curves of RERP are as follows:

Zp = [E + aG] I [Eb + cG]
and

= [E + x G] I [Ey + z¢]

G = State scale adjustment factors, equal to state reference point(s) divided by
250,000.

a, b, c, x, y and z = parameters optimized

In the regressions, the dependent variable (left hand side) was the normalized future period
actual to expected loss ratio. It was assumed that this value is a proxy for each risk’s true
relationship with the average. The independent variables (right hand side) were the
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credibility parameters as applied to the risk’s historical actual and expected primary and
excess losses in the experience modification formula. The experience modification factor is
the predictor of the future average experience of the risk as compared to average.

The form of the regression is a non-linear function of the parameters a, b, c, x, y, and z,
which were optimized simultaneously. A non-linear regression was performed to minimize
the weighted average squared difference between the normalized future period actual to
expected loss ratio and the resulting experience modification factor.

We have used the same functional form for the credibilities of the Alternate Experience
Rating Plan. The six parameters are optimized using the non-linear regression approach
separately for RERP and the Alternate Plan. The resulting credibilities are graphed in
Exhibit 12, Sheets 1 and 2.

The first step in the performance measures shown in Exhibit 7 is to divide the data into five
"quintiles’. This was done as follows:

a.    Within each state (Florida, Maine, Nebraska, and Utah) the risks were divided
into eight equal size groups according to expected losses.

b.    A loss ratio (actual/expected losses) was calculated for each risk for the
prospective period (policy year 1988). A similar loss ratio was calculated for the
experience period (the sum of policy years 1984-1986). Both the prospective and the
experience period loss ratios were normalized so that the average loss ratio for each
period for each state was 1.00. In addition, a "modified" prospective period .loss ratio
was calculated for each risk, for each modification formula being tested. The modified
loss ratio was calculated as the (actual prospective period losses) / ( normalized
expected losses x experience rating modification).

c.    The risks in each state and size group were then ranked according to their loss
ratio in the experience period and arranged into quintiles. Thus, within each state and
size group, we created five groupings, each containing approximately an equal number
of risks. The first quintile included the 20% of risks with the lowest experience period
loss ratios while the last quintile included the 20% of risks with the highest loss ratios.

d.    For the summary exhibits shown in Exhibit 7, the quintiles by state and size
group were combined.
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The first performance measure is shown in the upper third of each sheet of Exhibit 7. It
shows the average modified loss ratio by quintile for each plan. For example, the second
column of Exhibit 7, Sheet I shows the average manual loss ratio for each quintile. The
manual loss ratio of .684 for the first quinUle implies that the "best" 20% of risks, based on
past loss ratios, have subsequent losses which are 68.4% of those anticipated in manual
rates. Thus, if there were no experience rating plan, these risks would be overcharged by
46% (1.00 / .684 - 1.00) on average. The third column indicates that if manual expected
losses are modified using the PERP, the overcharge for these risks decreases from 42% to
17% (1.00 / .852 - 1.00). A perfect plan would eliminate any under or overcharge. This
would result in modified loss ratios of 1.000 for each quintile. The closer the modified loss
ratios are to 1.000 the better the plan performance.

In comparing two plans using the modified loss ratio measure, the performance by quintile
is more important than in total. The RERP clearly performs better by quintile, reducing the
over or undercharge for four of the five quintiles.

The trend of the modified loss ratios across the quintiles is also meaningful. If the plan is
over-responsive to historical experience (credibilities too high), the good risks of the
experience period will receive experience rating modifications that are too low and the bad
risks will receive modifications that are too high. If the plan is over-responsive, a
downward trend in the modified loss ratios will result, when reviewed from the lowest to
the highest quintile. Likewise, if the plan is under-responsive, an upward trend in the
modified loss ratios will result.

As expected, the unmodified loss ratios indicate an upward trend. It indicates that the
historical experience has credibility in predicting future loss ratios. Of the other plans
shown in Sheet 1, only the PERP appears to exhibit a trend. In this case, it appears that
there may be an upward trend, indicating a possible under-responsiveness.

The second performance measure is shown in the middle block of each sheet in Exhibit 7.
This measure is a function of the modified loss ratio measure discussed above. This
measure shows the squared error of the modified loss ratio for each plan multiplied by
10,000. Thus the 219 shown for the PERP for the first quintile is calculated as
[(.852-1.000) ^ 2]x10,000. If a plan did a perfect job of flattening the loss ratios by
quintile, the total squared error for that plan would be zero. The better a plan performs,
the closer the squared error will be to zero. This measure often provides the clearest
comparison between plans.
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The final statistic shown in Exhibit 7 is the mean squared prediction error for all risks within
each quintile. This is calculated as the weighted average of the square of the actual
subsequent period loss ratio (actual I normalized expected) minus the predicted normalized
expected loss ratio (experience modification factor). This statistic measures the variation of
a risk’s actual losses in a year against the losses anticipated in that risk’s modified rate.
Even if the modified rate were exactly equal to the true expected loss for each risk, there
would still be considerable variation in the risk’s actual experience from year to year. As a
result, all of the plans tested produce relatively small improvements in this statistic.

D. Test Results

1. RERP Formula Versus PERP Formula

The results in Exhibit 7a, Sheet I (which groups risks according to the experience period
loss ratio) show that the RERP is clearly superior to the PERP. Looking at the top block of
statistics, the future period manual loss ratios (second column) show a clear upward trend
when risks are grouped by prior period loss ratio quintile (first column). This indicates that
prior period losses are predictors of future period losses.

The results in Exhibit 7a, Sheet 2 (which groups risks by state) and Exhibit 7a, Sheet 3
and 4 (which groups risks by risk size) also indicate that the RERP performs better than the
PERP.

The third column of each sheet shows the performance of the PERP experience rating
formula. This formula flattens the manual basis loss ratios (moves them closer to 1.0),
resulting in more equitable charges than if there were no experience rating plan. However,
the adjusted loss ratios in the third column indicate a significant upward trend. This means
that the PERP was under-responsive to the actual experience period losses. After applying
the PERP modification factor, those risks with good experience in the historical period can
be expected to have lower than average loss ratios (based on standard premiums) in the
future period. Similarly, those risks with bad experience in the historical experience can be
expected to have higher than average loss ratios in the future period. Thus, the average
credibility values of the PERP are too low.

The fourth column shows the performance of the RERP experience rating formula. Here,
the trend in modified loss ratios has essentially disappeared, indicating that the overall
levels of credibility in the RERP are more appropriate than in the PERP.
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The second block of statistics is based on the squared departure of each cell from the target
of 1.0. Lower numbers indicate better results. The PERP significantly reduces these
squared errors when compared to the manual rates. The RERP shows a clear improvement
in this statistic over the PERP.

The third block of statisUcs shows the average squared difference (on a risk by risk basis)
between actual and predicted (by the modification) loss ratios. The lower this statistic, the
more accurately the modificaUon predicts each individual risk’s future period loss ratios. By
this measure as well, the RERP outperforms the PERP. Not only does it result in more
accurate premium for groups of risks (between quintile squared error test, above), but it
produces more accurate premiums for individual risks.

2. RERP Formula Versus Alternate Formula

As discussed in Section C.2, we would expect the Alternate modification formula to
perform better than the RERP if actual primary losses are predictive of future excess losses.
In that Section we described three tests designed to determine whether that relationship
between primary and excess losses actually existed in the data for the states we reviewed.

The results of the first test are shown in Exhibit 8. This test involves a regression of the
primary loss ratio in Year 1 against the excess loss ratio in Year 2. Although the excess loss
ratios are erratic, it is clear from the graphs in Exhibit 8 that there is a relationship between
the average primary and excess loss raUos.

The results of the second test are summarized in Exhibit 9. In this test, the primary loss
ratio in year 1 for each size group is regressed against the raUo of the excess loss ratio in
year 2 to the primary loss raUo in year 2. For all five size groups, the indicated slope for
this regression differs from zero by less than one standard deviation. This suggests that the
excess/primary ratio in year 2 is independent of the primary losses in year 1. In other
words, the actual primary loss ratio in year 1 does as good a job of predicting the expected
excess loss ratio in year 2 as it does of predicting the expected primary loss ratio in year 2.
Based on this test, it appears appropriate to use the primary modification factor to adjust
expected excess losses.

The results of the third test are summarized in Exhibit 7a. This test compares the
performance of the optimized RERP with that of the Alternate formula. Because both plans
are optimized based on the same data base (four states), differences between performance
reflect differences between the plans themselves. The measures of plan performance used
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are the three measures described in Section C.3. The statistics shown in pages 1 through 4
of Exhibit 7a indicate that the Alternate formula does, in fact perform better, although the
degree of improvement over the RERP is unclear. The most important statistics in
Exhibit 7a, in our view, are:

The mean squared error of the individual risk loss ratios (the all groups
result, which is the same in all sheets of Exhibit 7a because it is
independent of how risks are grouped). As noted previously in section
C3, this statistic includes the random variation in actual individual risk
losses, which causes the differences among the various experience rating
formulas to appear small. It shows some improvement in going from the
optimized RERP to the Alternate formula, but this improvement is smaller
than that between the PERP and the RERP.

The between quintile squared errors in sheet 1. This measure shows
better results, for the Alternate formula than the RERP. However, when
the risks are subdivided into eight size groups (sheets 5 through 12) the
results do not clearly favor either the RERP or the Alternate formula.
This may be due to random variation or could indicate that the Alternate
formula does not improve accuracy for all risk sizes.

Each of these measures shows that the Alternate formula does, in fact, perform better than
the RERP.

In Section C.2 we showed that if past primary losses are predictive of future excess losses,
the credibility factors used in the RERP would have to be artificially high to offset the fact
that primary losses are not used to adjust excess expected losses. As shown in Exhibit 12,
this is in fact the case. That exhibit compares the primary credibility factors based on
regression with those from the optimized RERP and Alternate plans. While the
regression-based credibilities and Alternate plan are very similar, the RERP primary
credibilities are significantly higher.

Based on the three tests discussed above, we believe that the Alternate formula can be
expected to produce more accurate results than the RERP (or a version of the RERP in
which the parameters have been optimizedas in the Alternate formula). However, the
degree of improvement is not clear. We recommend that further testing be done by NCCI
using more states and more time periods to evaluate the degree of improvement produced
by the Alternate formula. If the degree of improvement is found to be substantial, then we
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would recommend implementing the Alternate formula as soon as is practical. If the
improvement is found to be minor, then the practical difficulties involved in implementing a
change in the formula make it appropriate to postpone implementation until such time as
other significant changes are being implemented, or possibly to forego implementation
altogether. This will be a matter of professional judgment.

It should be noted that a change to the Alternate formula should not be expected to affect
the total premium adequacy for all risks combined in a given state.

3. RERP Parameters Versus Optimized RERP Parameters

Exhibit 7a compares the performance of the current RERP with that of the optimized RERP.
As expected, the optimized RERP performs better on the states that we reviewed. Since
the quantity minimized in the optimization is the mean squared error of the individual loss
ratios, the ’All Croups’ line of the third block of numbers in Exhibit 7a is certain to indicate
better performance for the optimized RERP than the current RERP. In fact, on each of the
three measures displayed in Exhibit 7a, Sheets 1-4 (i.e., when risks are grouped by the
experience period loss ratio or by state or by risk size) the optimized RERP performs better
than the RERP. We recommend that if NCCI does not replace the RERP with the Alternate
Formula recommended above, that they recalculate RERP parameters which are optimized
based on country-wide data, and use optimized parameters if they produce significantly
more accurate results. Testing the accuracy of the parameters should be performed on a
state by state basis. Anomalies by state should be explained and reconciled.
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VI. SPLIT BETWEEN PRIMARY AND EXCESS LOSSES

A. Introduction

In both the PERP and the RERP, a risk’s losses are divided into primary and excess
components. In both plans, less credibility is given to the risk’s excess losses than to its
primary losses. The plans differ, however, in the definition of primary and excess losses.
The RERP is a ’single split’ plan with a split point of $5,000. This means that the first
$5,000 of each loss is considered primary, whereas the portion, if any, of the loss above
$5,000 is considered excess. The PERP, on the other hand, is a "multi-split" plan. Under
that type of plan the split between primary and excess is based on a formula rather than a
fixed dollar amount. The portion allocated to primary under the PERP varies from as little
as $2,000 for small claims to as much as $10,000 for large claims.

In this section we will evaluate the following questions:

Is a split between primary and excess losses desirable ( i.e., does it improve the
accuracy of the plan)?

Is $5,000 an appropriate split point to use?

How does a single split plan compare to alternatives?

B. Desirability of A Primary/Excess Split

A basic premise of the primary experience modification formula used by NCCI is that
subsequent period loss ratios are a linear function of prior period loss ratios. A linear
relationship would imply that the slope of the graph (and therefore the credibility) for large
prior period loss ratios is the same as for small prior loss ratios. In other words, the
predictive power of large loss ratios would be the same as that of small loss ratios.

It can be showns that this premise does not hold for many of the highly skewed loss
distributions which are thought to apply to casualty claims. For these distributions, some

s Foundations of Casualty Actuarial Science, Casualty Actuarial Society, 1990, p. 462.
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portion of very bad claims experience is largely random and provides little information
about the risk’s future loss experience. As a result, the indicated credibility for large claims
is less than for small claims. Given the relationship between regression and credibility
developed in Section V.C.I, we would therefore expect a graph of subsequent period loss
ratios to "flatten out" with the slope (credibility) at large prior loss ratios less than that at
small prior loss ratios. Using a single straight line to project future loss ratios would tend to
overestimate the loss ratios for risks that had unusually bad experience while understating
those of risks with good experience.

One way to address this problem is to introduce a split point. The effect of a split point is
to divide a risk’s experience into two parts: the primary portion which has relatively high
predictive value; and the excess portion which is largely random and has relatively low
predictive value. Within each of these categories the relationship between subsequent and
prior period loss ratios is assumed to be linear. While this will not be perfectly accurate in
practice, introducing a split point significantly reduces the difference between the actual
relationship and a linear relationship (the nlinearization error" of the plan) and therefore
increases the equity of the plan.

C. Selecting the Appropriate Split Point

Varying the level of the split point affects both primary and excess losses. However,
because primary losses are given significantly more weight in experience rating, the
following discussion will focus on the effect of changing the split point on primary losses.

Selecting the appropriate split point involves a trade-off. If the split point is set too high,
the linearization error in the primary credibility will be increased. However, if the split
point is set too low, information which might be useful in projecting a risk’s future
experience will be combined with excess losses and given little credibility.

However, assuming the appropriate adjustments are made to the credibility of primary and
excess losses, small changes in the split point should have little impact on the quality of the
plan.

The current NCCI plan uses a single split point of $5,000. A subjective assessment of
whether the $5,000 split point should be raised can be made by judging how close those
graphs are to linear. Based on that test, it appears that the $5,000 split point works well
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for the largest risk size ranges. Because the smaller risk size ranges show some linearization
error, it would probably be inappropriate to significantly increase the split point.

A subjective assessment of whether the current split point should be reduced can be made
by looking at the relative proportions of primary and excess losses. Using the $5,000 split
point, approximately 30% of total losses are classified as primary. If the split point were
significantly reduced, that would potentially lead to an undesirably small percentage of
losses to be given primary credibility.

Our conclusion from these subjective tests is that the $5,000 split point should not be
significantly increased or decreased. This conclusion is supported by a comparison of the
performance of the optimized RERP plan using the current split point with that of
optimized plans using $2,000 and $10,000 split points. Exhibit 7b, Sheets 1 and 2
summarize the results of that comparison. That comparison shows that significantly
increasing or decreasing the split point results in a deterioration of the performance of the
plan as measured by the tests discussed in Section C.3.

D. Alternatives to A Single Split Plan

There are a number of ways of reducing linearization error aside from employing a single
split point. In general, however, alternates are either more complex or conceptually less
intuitive than the single split plan. One alternative is the multi-split plan. Under this plan,
losses are allocated between primary and excess based on a formula. As losses increase in
size, a progressively larger portion is allocated to excess. While this approach has potential
for increasing accuracy, it is more complex than the single split plan. The PERP is a
multi-split plan.

A second alternative is to ’transform’ losses before using them in the experience
modification formula. For example, the experience modification might be based on the
logarithm of prior losses rather than the losses themselves. This would have the effect of
reducing the impact of unusually bad experience. However, it would be more complex,
making the plan more difficult to understand and to explain.
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VII. NUMBER OF YEARS OF EXPERIENCE TO BE USED

A. Introduction

Currently, NCCI uses three years of data in experience rating. Adding years would increase
the quantity of data but would decrease the relevance of the data. At some point, the
decreasing marginal value of adding one more year of data does not justify the added
complication. The following section discusses the value of a five year plan relative to the
current three year plan.

The impact on the accuracy of the plan is only one factor that should be considered in
deciding whether to go to a five year plan. Another important consideration is the cost and
difficulty of implementing such a change. There are a number of practical impediments to
changing from a three to a five year plan. In Section C, we suggest an approach which will
minimize those impediments.

B. Projected Impact on Plan Performance

The impact on plan accuracy of adding more years of data is primarily a function of two
opposing factors. The first factor is simply that adding more years increases the size of the
sample used to project each risk’s future experience. As such, more weight can be given to
the risk’s own experience, projections of the risk’s future experience are likely to be more
accurate, and the plan’s accuracy will be increased. If this were the only factor, it would
be possible to directly estimate the impact of such a change on individual risk credibility.
For example, all other things being equal, a risk with 33.3% credibility for three years of
data would have 45.5% credibility if five years of data were used. Thus the weight given to
the risk’s own experience would increase by 37% (45.5/33.3 - 1). These figures are
calculated using the relationship:

Credibility = (# of Years) / [(# of Years) + ("k")]

Where "k" is a constant.
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Sample Calculation of
Credibility Given "N" Years of Data *

Example I

Example 2

Example 3

N=3 N=4 N=5

33.3% 40.0% 45.5%

50.0 57.1 62.5

75.0 80.0 83.3

Assuming each year is equal in size and relevance.

In practice, however, the increase in credibility due to more data is at least partially offset
by the decreasing relevance of the progressively older data. This factor is more difficult to
quantify. In order to estimate its impact we compared the credibilities indicated by four
regressions performed on Florida data. The results of those regressions are summarized on
Exhibit 10.

The regressions underlying Exhibit 10 relate the primary loss ratio in year 1 to those in years
2, 3, 4, and 5. (Year 1 corresponds to policy year 1986. Year 5 corresponds to policy year
1982). As year I is regressed against years further into the past it becomes progressively
less relevant and therefore we would expect the resulting credibilities to decrease. This is,
in fact, the pattern that emerges on Exhibit 10.

In order to determine which of the two offsetting factors (increasing credibility due to more
data and decreasing credibility due to decreased relevance) is more important in practice,
we compared the performance of an optimized five year plan with that of an optimized
three year plan. The procedure for optimizing each plan was the same as that described in
Section V.C.3. The performance of each optimized plan is summarized in Exhibit 7b,
Sheet 3. Based on the results shown in that exhibit, the use of five years of experience
improves the performance of the plan whether the RERP or the Alternate Formula
modification is used.

It should be noted that the data used in our tests for the two additional years were at 3rd
report, because NCCl does not currently validate individual risk data at 4th or 5th report.
We consider it likely that similar test results (Exhibit 7b, Sheet 3) would be obtained based
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on data at 4th and 5th report, if such data were available. However, the use of 3rd report
data adds somewhat to the uncertainly of the test results.

From a theoretical perspective, the ideal approach would be to include as many years as
are available, and to assign weights to the years in proportion to their reliability for
projecting future losses. However, it might not be possible to determine the ideal weights
with much accuracy, and the resulting ERP would be more complicated (e.g., development
and trend factors would have to be reflected separately for each experience year) and more
difficult for insureds to understand. It is not likely that this approach would be practical.

The ideal approach can, however, be useful as a theoretical benchmark against which to
compare alternatives conceptually. The current three year plan gives no weight to the
fourth and fifth most recent years, while a similar five year plan would give full weight to
the fourth and fifth years. The ideal approach most likely falls between these two; i.e., it is
likely that the fourth and fifth years should be given weights between zero and the weights
implicit in the five year plan (roughly the same as the weight given to the third year, after
considering the effects of trend, loss development and law amendments). Further, given
the use of a single trend factor, loss development factor, etc. for all policy years combined
in calculating ELRs, the single factor can provide a closer approximation for individual risks
in the case of a three year plan than a five year plan, because the exposure volume for an
individual risk can be growing or declining over time. This consideration was taken into
account in the comparison of optimized plan results discussed above (Exhibit 7b, Sheet 3)
by "normalizingu the expected loss ratio for all three or five years on a combined basis
rather than year by year.

C. Costs Associated with Adding Fourth and Fifth Years

There would be substantial implementation costs as well as ongoing costs associated with
the addition of a fourth and fifth year to the experience rating plan.

The implementation costs would include:

Research to verify or rebut the improvement in accuracy indicated by our study,
and to determine the appropriate parameters for the revised experience rating
plan (ELR’s, D-ratios, and credibility formulas).

2. Revision of the experience rating manual, forms, and computer programs.
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Education of the public as to how inclusion of the additional two years will
increase accuracy. Many policyholders already question the appropriateness of
using the oldest year in the current three year experience rating plan.

The main areas of ongoing additional cost would be:

Additional editing and correction of fourth and fifth reports would entail work
by both NCCI and the insurance companies. Currently, the fourth and fifth
reports are used for retrospective rating and, hence, those for retrospectively
rated risks are probably more reliable than those for other risks. NCCI also uses
the fourth and fifth report data in studying loss development for Excess Loss
Factors and class rate relativities, and in research. However, the level of
accuracy required on an individual risk basis is not as high for such analyses as
for experience rating.

Accumulation of the additional unit reports in the experience rating files would
increase costs and would slow the process significantly. Each unit report shows
the changes from the prior report. NCCI stores each of these incremental
reports rather than only the cumulative values. Only claims with changes are
listed in a given unit report. Although fewer claims have changes in the fourth
and fifth unit reports than in earlier unit reports, use of the fourth and fifth
reports in experience rating would require storage of the preceding first, second
and third reports for those policy years.

Computer usage required for experience rating would be increased because of
the increased size of the experience rating files and because of the additional
computations required.

D. Conclusions

Based on our test results, it appears likely that the accuracy of the experience rating plan
would be improved by expanding the experience period to five years from the current
three years. Further testing based on data from additional states and, preferably, using
fourth and fifth report data for the two additional years should be done before deciding to
go ahead with this change.
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Inclusion of the fourth and fifth years of experience would entail significant implementation
costs as well as substantial ongoing costs.

In addition to the impacts on accuracy and cost, extension of the experience rating plan to
five years could affect the perception of the plan’s reasonableness by policyholders. Some
policyholders already consider it inappropriate to use data as old as the oldest year
currently used in experience rating; the addition of two older years would exacerbate this
perception.

Expansion of the experience period to five years might also affect the benefits of risk
management perceived by some insureds. On one hand, it will take longer for an
improvement or deterioration in actual claim experience to fully impact the experience
rating calculations. On the other hand, temporarily good or bad experience will impact the
rates for a longer time period. Our judgment is that these possible perceptions probably
would have little or no impact on risk management practices.

NCCI Examination - Volume IX - Section lib - Part 7 December 5, 1991 Page 69

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

Page 70 December 5, 1991 NCCl Examination - Volume IX - Section liB - Part 7

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

VIII. ADMINISTRATION OF THE EXPERIENCE RATING PLAN

In addition to reviewing the formulas used in the RERP for actuarial soundness, we have
also reviewed the administration of the plan. Based on that review, we have reached the
following conclusions:

1. The calculations described in Section III are performed by computer. We have
reviewed a sample worksheet from the computer programs used by NCCI and have
confirmed that the calculations in the sample were done correctly. The experience rating
worksheet that we reviewed shows the data and describes the calculation. It is sent to the
carrier of record and is made available to the insured and the agent/sen, ice representative.
Thus, the experience rating calculations are ultimately reviewed by many parties, and
unusual results are likely to be questioned and otherwise brought to the attention of NCCI.

2. The loss and payroll data used is collected from the insurer under the workers
compensation statistical plan. The data contains losses valued by the insurers, and payrolls
audited by insurers. Thus, there appear to be reasonable safeguards against the submission
of false data by insureds to obtain lower premiums.

3. The data is rouUnely reviewed by NCCI for reasonableness. Unusual values are
referred back to the reporting insurer for explanation. If an adequate explanation is not
provided, the data is not included in the experience rating calculation. Part I of this
ExaminaUon reviews the data checks and systems of NCCI that are relevant to experience
rating.
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IX. PREMIUM IMPACT OF THE REVISED EXPERIENCE RATING PLAN

NCCI performs a test of the potential change in the premium that may be caused by the
change to the RERP in each state for which such a change is proposed. The experience
modification factors issued in 1986 and 1987 in each state were re-calculated using the
revised formula. If the average experience modification factor for a given state was found
to change in the same direction for both years by more than two percent, a special
adjustment was made to ELR’s to eliminate the change.

Based on the 1986 and 1987 results, 9 states showed a need to adjust ELR’s in order to
maintain the same average experience rating off-balance. The states and the adjustment
factors that were multiplied by the ELR’s are shown below:

Colorado 1.03
Oregon 1.03
Maine 1.04
Maryland .95
Mississippi 1.02
Minnesota 1.03
Ten nessee 1.1 0
Rhode Island .98
Utah .97

Table III in Section IV.F shows the average experience modification factors in the four test
states after the expected losses for each risk in the experience rating period were adjusted
so that the average ratio of actual to expected losses was 1.0. This adjustment of expected
losses is comparable to the assumption that ELR’s and D-ratios are accurate for average
experience rated risks. A review of this table shows that the RERP increased the average
experience modification factor in three of the four states and decreased it in one of the
four states. On average, premium would have increased very slightly if no other changes
were made.

Table III shows that if ELR’s and D-ratios used in both the PERP and the RERP were
accurate, the implementation of the RERP would not produce a significant premium impact.
The slight change in the average modification noted above could easily be due to random
differences in the type of loss by risk, rather than a fundamental change caused by the
change in formula.
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X. TREATMENT OF MULTI-STATE RISKS

Multi-state risks that have exposures in one or more of the states with interstate experience
rating plans are issued a single experience modification factor for all such states combined.
Those multi-state insureds that also have operations in states that do not use interstate
rating rules, have a separate experience modification factor based on only the experience in
each of these states.

As mentioned in Section Ill.F, when interstate rating rules apply, the experience rating plan
values for W and B (and hence the credibiliUes), are evaluated in each state using the total
expected losses of the risk in all interstate rated states. The W and B values that are used
for the risk are the average W and B values of the states involved, using the state expected
losses as weights. In this manner, the experience rating plan reflects the credibility that
results from the combined volume of expected losses in all states, while giving appropriate
consideration to each state’s credibility formula parameters.

The interstate experience rating rules allow the experience of large multi-state risks to be
assigned much higher credibility than if the risk’s experience in each state were individually
rated. We believe that this increases the accuracy of the rating of most such risks.

The interstate experience rating rules may increase the potential for inaccurate experience
modification factors in certain circumstances. If the exposure mix by state for an
experience rated risk changes bet~veen the time of the experience period and the time the
experience modification factor will be applied, then the experience in the states may be
given inappropriate weight. One solution to this problem is to calculate an experience
modification factor for each of the interstate rated states credibility values based on the
combined volume in all interstate rated states. Each state’s resulting modification factor
could then be applied to the prospective manual premium generated in that state. Note
that this is different from the current NCCI intrastate rating approach. The credibilities
would still be based on the combined volume in all interstate rated states, but the
weighting would be by the prospective period manual premiums, not by the historical
period expected losses.

The advantage of the approach described above is that it accounts for differences in a risk’s
indicated modification by state. A potential disadvantage, however, is that it may result in
too much credibility being given to states with relatively little volume in the experience
period. This results from the fact that the credibilities are based on the combined volume
in all states, and the weight given to a state’s modification is based on the state’s volume in
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the prospective rather than the experience period. It is not clear whether this disadvantage
is likely to outweigh the advantage of this method in practice. We, therefore, do not
recommend that NC:C:I adopt this modification to their interstate rating rules.
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XI. EXTENSION OF THE PLAN TO SMALL RISKS

Not every risk is eligible to be rated under the RERP. Eligibility is determined by a
minimum manual premium which varies by state. The eligibility requirement effective April
1990 ranged from a $2,000 annual premium for Kansas to a $6,000 annual premium for
Louisiana. Given an average ELR factor of approximately .30, this range corresponds to a
range of approximately $600 to $1,800 in annual expected losses.

Currently, the majority of risks (approximately 75%) fall below the minimum premium for
eligibility, and are therefore charged the manual rate irrespective of their actual historical
experience. Extending the ERP to these risks would involve a significant increase in the
amount of data which NCCI would need to maintain and process. One method of
reflecting actual experience which does not involve extending the entire ERP, is to offer a
credit for loss free experience.6 In order to maintain the balance of the plan, these credits
would need to be offset by debits applied to the rates of all other small risks. In this
section we discuss a methodology for calculating the indicated credits and debits for a three
year experience period. This methodology is illustrated using data from the states we have
reviewed.

We have calculated the indicated credit and debit for small risks in three steps. The first
step is to estimate the percentage of small risks which are likely to be claim free during the
experience period. The second step is to determine the credibility (and therefore the
indicated credit) of claim free experience. The final step is to calculate a debit for risks
with at least one claim in the experience period which, when offset against the credit given
for claim free experience, leaves the plan in balance.

A. Probability of Claim Free Experience

NCCI does not maintain loss information by year for small risks. As a result, data was not
available to directly calculate the probability of claim free experience for those risks. We
have, therefore, approximated three years of experience for a small risk by observing one
year of experience for risks for which data is available. One year of experience for

6 In the following discussion, a risk will be considered to have had a claim if it has incurred
losses greater than zero as of the evaluation date. Thus, a risk which has had only claims
which closed without payment would be considered claim free.
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experience rated risks with annual expected losses of $3,000 or less was used to develop
estimates of the three year experience of smaller risks. The following is an illustration of
the application of this method. If a claim free credit is implemented, we recommend that
NCCI apply this method to estimate the probability of claim free experience.

The following table summarizes the experience of rated risks with annual expected losses of
$3,000 or less.

Table V - Experience Rated Risks with annual Expected Losses of $3,000 and less

Policy
Year

1982

1983

1984

1985

1986

1988

All

Average
Expected Loss

Percent
Claim Free
During Year

1,783

1,952

1,945

2,023

1,987

2,076

1,944

39.4%

36.6

37.6

38.6

43.1

49.0

40.6

Percent with
One or
More

Claims

60.6%

63.4

62.4

61.4

56.9

51.0

60.4

The states used for this review were Florida, Maine, Nebraska, and Utah.

These probabilities were then adjusted to reflect the average three year expected loss for
small risks. As shown in Exhibit 14, Sheet 2, the average annual premium for small risks for
policies incepting in the period October 1, 1987 - September 30, 1988 was $963.
Assuming an average ELRF of .30, the average three year expected loss for these risks is
$867 (= $963 x .30 x 3). In order to compare this average to the $1,944 average
calculated above, an adjustment must be made to put the two figures on the same cost
level. Since the $1,944 average is based on the period from 1982-1988, while the $867
average is based on data for 1987-1988, it is necessary to adjust for approximately 3.1
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years of loss cost inflation7. If we assume that claim costs are trending at 10% per year, an
$867 average expected loss for 1987-1988 corresponds to a $645 average 3.1. years earlier
(645 = 867 x 1.10 ^-3.1). A claim free probability of 40.6% for expected losses of
$1,944 corresponds to a claim free probability of approximately 74.2% (= 40.6% ^
[645/1944]) for expected losses of $645. This represents the estimated probability that the
average small risk will be claim free for three years.

B. Credibility of Claim Free Experience

If the Alternate Modification Formula described in Section III.G is adopted, the credit that
would be given for claim free experience of small risks, if they were eligible for experience
rating, is:

1-M = 1 - ! (1-Zp)Ep + (1-Ze)Ee x Mp 1
E

Where
The total premium modification

M_= The primary modification
E ~= Total expected loss
Ep= Expected primary loss
Ee= Expected excess loss
Zp= Primary credibility
Ze= Excess credibility

Since Ze = 0 for small risks and Mp = 1-Zp this formula reduces to:

I-M = 1 - [ (1-Zp) x (Ep+Ee) I
E

= Zp

7 A further refinement that has not been made in this illustration would be to adjust for
differences in the average cost levels by state.
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Thus, under the Alternate Formula, the credit indicated for claim free experience for small
risks is equal to their primary credibility.

As shown in Exhibit 13, the indicated three year primary credibility for the average sized
small risk (using the optimized Alternate Formula) is 7.1%.

C. Debit for All Other Eligible Small Risks

If 74.2% of small risks with three years of available experience are given a credit of 7.1%,
the remaining 25.8% of eligible small risks must pay more than the manual rate in order to
maintain the balance of the plan.

The magnitude of the debit which balances a 7.1% credit depends on the ratio of the
expected loss for claim free small risks to the expected loss for all small risks. Since the
probability of being claim free varies inversely with the size of the risk, claim free risks will
probably represent less than 74.2% of the total expected loss for small risks. For the sake
of this example, we have estimated that claim free small risks account for 65.0% of the
expected loss for all small risks. This estimate can be refined by obtaining the distribution
of unrated risks by size.

Given that the claim free proportion of expected losses is 65.0%, the magnitude of the
debit which balances a 7.1% credit is 13.2% (= 7.1% x 65.0% / 35.0%).

In order to maintain the balance of the plan, all eligible risks must participate. If
participation were voluntary, risks that would receive a debit would withdraw from the plan
resulting in a net credit to small risks.

A risk would be considered eligible if:

1.    the risk failed to satisfy the minimum premium requirements for eligibility in the
Experience Rating Plan, and

2.    the risk had premium for at least three completed years.
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D. Implementation

The following is a description of how the Claim Free Credit Plan (CFCP) would work in
practice. The first three years a small risk is insured, it would not be eligible for the CFCP
and would therefore be charged the manual rate irrespective of its actual loss experience.
If that risk is claim free for those three years (we estimate that approximately three fourths
will be), the following year it will receive a credit of 7.1%. The risk will continue to receive
the 7.1% credit as long as it remains claim free. If the risk has a claim, it will receive 13.2%
debits for the following three years, irrespective of its loss experience during those years.

As discussed above, this plan would be balanced in that the total credits given in a year are
expected to be offset by the debits given. Balance is, however, only one consideration in
evaluating a plan. Other considerations include the equity of the plan and the degree to
which it encourages loss control.

With respect to equity, the CFCP improves the equity for the average small risk but may
create significant inequities for individual risks. This is true for both risks receiving a debit
as well as those receiving a credit. For example, consider a large unrated risk. The
expected losses underlying the manual premium for this risk may reflect an expectation of
one or more claims in three years. Nevertheless, if this risks’s claim experience were as
expected, it would receive a significant debit for having had a claim. In fact, if more than
one claim is expected for this risk, it is possible that it will receive a debit even if its
experience were better than expected. Clearly for this risk, the current system would be
more equitable than the CFCP.

Inequities exist for very small risks as well. For these risks, the credibility of their actual
experience (i.e. the degree to which it helps us project their future experience), is very low.
The issue in this case is not whether a given risk deserves a debit. A single claim in three
years is almost certainly worse than expected experience for very small risks. The issue for
these risks is the magnitude of the modification. The CFCP is likely to produce too large a
modification for risks significantly smaller than the average unrated risk. For example,
consider a group of small unrated risks that are expected to have one claim in thirty years.
If the manual premium is exactly accurate for each of these risks, it is likely that roughly
one in ten will have a claim over any three year period. The remaining 90% will be claim
free. In this case, both the claim free risks, as well as those that experienced a claim,
deserve little, if any, modification to next year’s manual premium. For risks this small, three
years of experience may be too little data to make a credible distinction between a chance
occurrence of a claim and one that reflects true differences in expected loss. The CFCP,
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however, will give 10% of the risks fairly large debits (based on the credibility of the
average sized unrated risk) and the remaining 90% credits. As a result, for these risks the
current system of charging manual rates regardless of prior experience may be more
equitable than the CFCP.

With respect to the goal of promoting loss control, the CFCP is somewhat superior to the
current system. A disadvantage of the CFCP, however, is that it does not distinguish
between a risk that had one small claim three years ago and one that has had a number of
large claims in each of the last three years. As a result, risks whose loss control systems
mitigate damages or minimize the number of claims get no benefit.

The equity and loss control incentive of the CFCP could be improved by using credits
which vary by the risk’s expected loss and debits which vary by both the risk’s expected
loss and the frequency and severity of its loss experience. Such a plan would, however, be
considerably more complex and difficult to administer than the form of the CFCP described
above.

We recommend against implementing a Claim Free Credit Plan of the type studied in this
report, because of the inequities discussed above. Alternative approaches could reduce
these inequities by varying the credits and surcharges according to the size of the risk and
possibly according to the sizes of claims, but such a plan would be significantly more
complicated and difficult to administer.

E. Conclusions

In this section, we have described and illustrated a method for reflecting claim free
experience in the premium of small risks. Based on the data for the states we have
reviewed, the indicated credit for a small risk with three years of claim free experience is
approximately 7%. In order to balance that credit, eligible small risks with at least one
claim in three years should be debited approximately 13%. If the decision is made to
implement the CFCP, we recommend that NCCI estimate the indicated credits and debits
using the method we have described (including the noted refinements).

A CFCP is a compromise between the equity and loss control incentive of a full experience
rating plan and the ease of operation of the current system of manual rates for small risks.
If introduced, the CFCP would improve the equity of the premium charged to average
sized unrated risks (i.e., those not eligible for experience rating). It is, however, likely to
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result in les....~s equity than the current system for the largest and the smallest unrated risks.
For large unrated risks (i.e., those close to but below the experience rating threshold) the
CFCP may result in debits for risks whose experience is no worse than expected. For very
small risks, the CFCP is likely to produce a larger swing in premium than is warranted by
the credibility of actual experience. On average, the CFCP would cause unwarranted
premium increases for large unrated risks and unwarranted decreases for the smallest risks.

We recommend against implementing a Claim Free Credit Plan of the type studied in this
report, because of the inequities discussed above. Alternative approaches could reduce
these inequities by varying the credits and surcharges according to the size of the risk and
possibly according to the sizes of claims, but such a plan would be significantly more
complicated and difficult to administer.

It should be noted that the credibility that would be assigned to the larger unrated risks, if
they were eligible for experience rating, is high enough (see Exhibit 12) to suggest that
experience rating would improve the accuracy of the rates for such risks. Our
understanding is that NCCI has slowed the updating of eligibility requirements so that
inflation will cause smaller risks to become eligible. We consider this appropriate.
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XII. EXPERIENCE RATING PLAN OFF-BALANCE IMPACT ON
RATEMAKING METHODOLOGY

A. Impact of Off-Balance on Overall Rate Change

Standard premiums are used by NCCI in the determination of overall rate level change
indications. These premiums reflect the impact of experience modification factors. NCCI
standard ratemaking formulas indicate how much the premiums after the impact of
experience modificaUon factors should change. Through the use of standard premiums in
the ratemaking formula, the premium level change anticipates any systematic off-balance
inherent in the experience rating plan.

For example, suppose a state has consistently had an off-balance of 1.10. That is, standard
premiums are 10% above the premiums produced by manual rates. If a 5% premium level
change is indicated, this means that standard premiums should increase by 5%. If the off-
balance remains 1.10, and rates are increased by 5%, premiums will also increase by 5%.
Thus, the actual level of experience raUng off-balance is not important in determining the
correct premium level change, provided that the off-balance remains constant over time.

Conceptually, there are two ways for a change in premium level to occur. A change in
rates (and/or rules) will produce a change in premium, and a change in the average off-
balance of the experience rating plan will also produce a change in premium. If the
average off-balance of the experience rating plan remains constant or varies randomly
around a constant level, then an indicated change in standard premium level can be
achieved by an identical change in manual rates. This is the procedure used by NCCI in
most circumstances. We agree that it is appropriate in most circumstances.

There are some circumstances in which the average off-balance has changed or is expected
to change in a systematic way. Depending on the causes of the systematic changes, special
adjustments may be needed to achieve the appropriate changes in premium level.

There are three main categories of potential causes of systematic changes in experience
rating off-balance:
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1.    Changes in rules or calculations: Any change in experience rating rules,
calculations of ELR’s, D-Ratios, or credibility parameters, or the experience rating
formula itself has the potential to affect the average off-balance in a systematic way.

2.    Outdated ELR’s and D-Ratios: If ELR’s and D-Ratios are not updated regularly,
they may no longer reflect the underlying loss costs in the experience rating periods for
which they are used. Consequently, the average off-balance may change in a
systematic manner. In general, NCCI updates the ELR’s and D-Ratios whenever rates
are revised. The updated ELR’s and D-Ratios should normally be reasonably accurate,
even in cases where NCCI and regulatory officials have disagreements regarding the
rate changes themselves. The areas of disagreement (e.g., trend, loss development,
expense levels, profit margin) usually have little impact on ELR’s and D-Ratios.

3.    Changes in the risks insured: The population of insured risks may change over
time. This can cause the average experience modification factor to change as well.
For example, larger risks with lower than average experience modification factors may
have a greater tendency to opt for self-insurance. Consequently, if there is a trend
toward self-insurance and all else remains constant, the average experience
modification factor for the remaining risks will rise. Other non-random changes in the
characteristics of the population of insured risks may cause changes in the average
experience modification factor as well.

In categories 1 and 2, above, the change in off-balance would distort the overall rate
change if no adjustment were made. If such a change occurred in the experience period
used in estimating trend, the trend estimate would be distorted and should be recalculated
to eliminate this distortion. Ideally, the loss ratios used in calculating the trend factor would
be adjusted to reflect the future (or at least a common set of) experience rating plan rules
and formulas (category 1) or appropriate ELR’s and D-Ratios (category 2). Where that
approach is not practical, it may be possible to restate the loss ratios used in the trend
calculation at manual rates. The latter approach (using loss ratios based on manual
premiums) is more susceptible to distortion by a shift in the mix of business (see discussion
of category 3., below), but should generally provide a reasonable estimate of trend.

If the change described in category 1 occurs during or after the experience period used in
ratemaking (usually one policy year and one accident year), then an explicit adjustment
should be made to the proposed manual rates, so that the change in average off-balance
will not result in an overall premium level that is inappropriately high or low.
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If the situation described in category 2 affects the loss ratios in the experience period used
in ratemaking, then those loss ratios should be adjusted to the approximate levels that
would have occurred if appropriate ELR’s and D-Ratios had been in effect in those periods.
This would put the experience years on a basis more comparable with the prospective
rating period, since appropriate ELR’s and D-Ratios are presumably being proposed for the
prospective rating period.

In category 3, above, the resulting change in off-balance represents a partial adjustment in
standard premiums to reflect a larger change in loss costs. In effect, the experience rating
calculations adjust the standard premiums so that the loss ratios used in ratemaking are
affected less by the shift in mix of business than they would be if manual premiums were
used in ratemaking. An analogy can be made to the classification rating system: a shift of
business among classifications would cause the average classification differential (analogous
to the average off-balance) to change, but would not distort the overall rate change.
Experience rating does not fully reflect the change in the mix of business, because of the
credibility factors, so it does not completely eliminate the change in loss ratios.

We do not consider a change in the ratemaking procedure to be needed when changes in
off-balance occur as a result of the causes in category 3, for two reasons. First, it would
rarely, if ever, be possible to measure the impact of such a change, separating it from
random variations. Second, the trend factor automatically makes the appropriate
adjustment to the projected loss ratios in cases where the change in mix of insureds occurs
as a trend over a period of years.

B. Past NCCl Adjustments for Changes in Off-Balance

Category 1: Changes in the experience rating plan rules and/or calculations have occurred
over the years. In some cases, NCCl has made an adjustment to manual rates to reflect the
change in the average off-balance. Such an adjustment was made when NCCl expected
the average off-balance to change due to a change in experience rating eligibility
requirements. However, there have also been circumstances in which NCCI could
reasonably expect a change in off-balance, but made no offsetting adjustment to manual
rates.

For example, the calculation of ELR’s described in Section IV of this report reflects a change
in the trend removal factor that has been implemented within the past few years.
Previously, in the calculation of ELR’s, trend was removed from the manual rates to the
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point where the ELR’s were equivalent, from a trend perspective, to the statistical plan data
underlying the classification relativity calculation. However, the experience rating plan
experience period was normally later by one to two years. Thus, in periods of upward
trends, the ELR’s were underestimated. NCCI recognized this in the late 1980’s and
corrected the ELR calculation to properly reflect trend to the experience rating plan
experience period. When this change was implemented, however, no off-setting
adjustment was made to the rates. The change in the ELR calculation increased the
expected losses used in experience rating, causing a decrease in the average experience
modification factor (if all else were constant). Consequently, manual rates should have
been simultaneously adjusted upward to maintain the same premium level. In some states
where there were significant delays in updating rates and ELR’s (which would compound
the shortfall in premiums resulting from the trend removal change), the new procedure for
trend removal was implemented gradually over a period of years to mitigate this impact.

Because the Revised Experience Rating Plan (RERP) was not expected to change the
average off-balance, no separate adjustments to rates were made when the RERP was
implemented. Individual state data was used to test whether a change in off-balance
resulted from implementation of the RERP. If a significant change in off-balance was
observed in the test, then NCCI made a special adjustment to the ELR’s in that state to
eliminate this change (discussed in greater detail in Section IX).

The changes in the experience rating system recommended in other sections of this report
may cause changes in the average off-balance. When changes of this type occur,
adjustments should be made in the ratemaking procedure so that the proper overall
premium level change is achieved.

Category 2: In some states there have not been regular updates of ELR’s and D-Ratios due
to long time lags between approved rate changes. This situation is commonly accompanied
by a large rate increase indication by NCCI. Since the upward trends in loss ratios are not
reflected in increased ELR’s and adjusted D-Ratios, it can be expected that the average
experience rating off-balance will rise over time in such a state until a rate change is
approved and ELR’s and D-Ratios are updated. As discussed earlier, this will cause two
distortions in the ratemaking procedure if no adjustments are made. First, the trend rate
will tend to be understated, because the standard premiums underlying the most recent
policy years’ loss ratios will reflect higher average off-balances, resulting in lower loss ratios.
(Note: these lower loss ratios could cause the trend rate to be overstated in filings in later
years if ELR’s and D-Ratios are then updated regularly.) Second, the average off-balance
reflected in the latest policy year and accident year loss ratios, which are used in calculating

Page 88 December S, 1991 NCCI Examination - Volume IX - Section liB - Pa~t 7

MILLIMAN & ROBERTSON, INC.



EXPERIENCE RATING PLAN

the overall rate change, will be higher than that expected for the period in which the
proposed rates will be used, since ELR’s and D-Ratios will be updated if the rates are
revised. This too causes a tendency toward underestimation of rates. However, in this
case the problem is not that the indicated premium level change is distorted but that the
manual rates need to be increased by an even larger percentage in order to achieve the
indicated premium level increase. This may be politically difficult, but it should be
recognized that if no adjustment is made, the stated rate change will be greater than the
actual premium level change. The stated rate change is the change that affects the risks
that are too small to meet the eligibility requirements for experience rating. The reason
such risks would need a larger rate increase is that, in effect, some increases would already
have occurred on average for experience rated risks, because of the impact of their own
experience on their rates, and this would have reduced the indicated overall rate change.

NCCI recognizes the potential for changes in off-balance when ELR’s have become
outdated. NCCI has sometimes, but not always, explicitly made adjustments to the ELR’s
that were otherwise calculated in order to reduce the changes in off-balance.

The special adjustments made by NCCI to ELR’s in order to prevent or reduce large
changes in off-balance are not the most accurate approach. If the new ELR’s are known to
be understated, the average experience modification factors will remain overstated. This
preserves an inequity between experience rated risks and non-rated risks, as well as
between large and small rated risks. It would be more accurate to allow the experience
modification factors to decrease but to increase the manual rates (which, in turn, would
affect the ELR’s through the ELRF’s) so that the correct overall premium change is achieved.

However, as noted previously, the bigger increases that would result for small risks may
raise problems with public acceptance. In such cases, it may be appropriate to phase in
the increases in ELR’s and resulting decreases in average off-balance over time. However,
it is important to keep track of the impact of this on average off-balances so that they do
not result in a distorted picture of t~ends or loss ratios in subsequent filings.

C. Historical Trends in Off-Balances

Exhibit 5 shows the average experience rating modification factors for experience rated
risks. On a countrywide average basis, the average modifications are reasonably close to
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1.000 and do not appear to exhibit a significant trend. On an individual state basis, there
are some significant differences from 1.000 and some significant trends.

Exhibit 16 shows the average annual change in the average off-balance over two five year
periods, 1983 through 1987, and 1986 through 1990. These average changes were
calculated for each of the states where we have average modification factors in Exhibit 5,
Sheet 1. In Exhibit 5, the average modification factors for individual states only include
intrastate ratable risks. Using the premium data in Exhibits 14 and 15, we have calculated
the percentage of total premium accounted for by ratable (both intrastate and interstate)
risks in each state. The average off-balance was approximated in each state by adjusting
the average intrastate experience modification factor to reflect the percentage of premium
that is ratable.

This will be an accurate approximation only if the average interstate experience
modification is the same as the average intrastate experience modification. There is
evidence, as shown in Exhibit 5, Sheet 1, that on a countrywide basis the average intrastate
experience modifications are generally lower than the average intrastate experience
modifications. However, since we are interested in examining changes in the average
experience modification factors over time, we consider it unlikely that this approximation
distorts the results observed.

Exhibit 16 shows that trends in average off-balance appear in many states. The earlier
trend period, 1983 through 1987, shows that 10 out of 32 states had upward trends at the
5% significance level and no states had downward trends at the 5% level. If the data were
truly random, we would expect to find approximately equal numbers of upward and
downward trends, and only about 1 or 2 states with significant trends. The later trend
period, 1986 through 1990, shows that 7 out of 33 states had significant trends; 4 of the 7
had upward trends and 3 had downward trends. While the numbers of upward and
downward trends are about equal for this later period, there are still more states with
significant trends than would normally result if the off-balances were truly random. Thus,
there is statistical evidence of non-random influences on average experience rating off-
balances (as could be expected based on the discussion in Section XII.B.).
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D. Conclusions and Recommendations

Standard NCCI methodology does not address changes in experience rating off-balance,
although adjustments have been made by NCCI in some cases. The implicit expectation is
that if rate revisions are made on a timely basis (regardless of whether the full amount of
the requested rate revision is granted), then off-balance movements should be relatively
small and have insignificant effects on overall rate levels. As Exhibit 5 demonstrates,
however, a number of states have experienced significant off-balance movements.

We recommend that standard NCCl methodology identify off-balance levels and
movements during the experience periods used for trending and rate level indications. An
attempt should be made to determine the cause of significant off-balance swings whenever
they are seen.

Proper action in response to significant off-balance swings would be a function of the cause
identified. We would recommend that adjustments not be made when changes are
attributed to a change in the mix of risks which are insured. The situations in which we
would often expect that adjustments would be appropriate include:

1.    a change in the experience rating plan itself (e.g., rules, such as eligibility
requirements, or formulas such as those for calculating ELR’s) or

2.    delays in updating ELR’s and D-ratios, due to prior delays in the approval of
rate changes.

In these cases, some distortion could be expected to occur (if no adjustments are made) in
the overall rate change indication, through misestimation of the trend factor and/or through
an inconsistency between the average off-balance underlying the latest policy year and
accident year loss ratios and that likely in the future period for which rates are being
estimated.

One or both of the above situations have occurred in recent years in many states. The
trends observed in Exhibit 16 suggest that such situations have in fact caused distortions in
several states. However, the data underlying Exhibit 16 excludes interstate risks, because
their effect on individual state off-balances has not been compiled by NCCI. Interstate risks
account for over half of the total premium volume.
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We have recommended certain adjustments (Section XII.A) in the ratemaking procedure to
eliminate these distortions. However, to implement those adjustments, it is necessary to
develop data on the average off-balances on an individual state basis, including interstate
risks.

We recommend that NCCI develop data on average off-balances on an individual state
basis, including interstate risks, for all policy years and calendar/accident years used in a
rate filing (including those underlying the trend calculation). This data is essential both for
monitoring average off-balances (to help detect distortions) and for adjustments to correct
for the distortions.

NCC:I has sometimes included appropriate adjustments in its rate analysis, but often has
not. In some cases, the adjustments made by NCCl were designed to reduce or eliminate a
change in average off-balance (by adjusting the ELR’s), while it would have been more
accurate to allow the off-balance to change and to make an offsetting adjustment to the
manual rates. If an adjustment is made to the ELR’s in order to mitigate a change in
average off-balance that would otherwise occur, this should be disclosed in the filing. It
should be recognized that this type of adjustment represents a choice of stability in place of
accuracy. Also, it is important to keep track of such adjustments and take them into
account in subsequent rate analyses; if this is not done, they can result in a distorted view
of trends or of experience loss ratios in subsequent filings.
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2.

3.

4.

SAMPLE CALCULATION OF ELR FACTORS~

EXHIBIT I

Proposed Target Cost (Loss and LAE) Ratio

Proposed Loss Adjustment Expense Factor

Expense and Profit Removal Factor (1) / (2)

Financial Data Loss Ratio (midpoint 5/1/91 )2

Statistical Plan Loss Ratio (at midpoint 2/1/86)3

Statistical Plan Loss Ratio Trend Factor from 2/1/86 to
5/1/884

7. Trended Statistical Plan Loss Ratio .761

8. Trend Removal Factor (7) / (4) .841

Total/
Avera_4~

.723

1.120

.646

.905

.657

1.158

Polic), Periods
5/86- 4/87 5/87- 4/88 5/88- 4/89

9. Law Amendment Removal FactorsS .988 .995 1.000 XXX

10. Loss Development Removal Factors6 .907 .859 .783 XXX

11. Law Amendment and Development Removal
Factors (9) x (10) .896 .855 .783 .8457

12. Off Balance Adjustment 1.01

13. ELR Factor Before Loss LimitaUon .455
((3) x (8)) x ((11) / (12))

Loss Limitation Factorsa

ELR Factor~ (13) x (14)

Hazard Croups

.852     .818     .735 .655

¯ 387 .371 .334 .297

1Calculation adapted from NCCl workpapers concerning 5/1/90 proposed Nebraska filin&
2Premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level, developed to ulUmate and trended to midpoint

of proposed rates. Includes offset for change in minimum premium multiplier.
3premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level and developed to ultimate.
4Midpoint of experience raUng plan experience period.
5Inverse of weighted average of law amendment factors. Losses by injury type used as weights.
6Inverse of weighted case incurred development factors to ulUmate. Development factors are those used in pure premium

exhibits excluding the adjustment to policy year aggregate level. Weights are losses by serious, non-serious, and
medical, after adjustment to 7/1/88 benefit level.

7Unweighted Average.
8From Exhibit 2.



EXHIBIT 2

CALCULATION OF LOSS LIMITATION FACTOR1

10.

11.

10% of" Proposed State
Reference Point (Loss Limitation)

Average Fatal Costz

Ratio to Average for Fatal
(1) 1 (2)

Excess Ratio for Fatal:] (From
Harwayne tables)

Average Perm Total Cost2

Ratio to Average for Perm Total
(1) / (5)

Excess RaUo for Perm Totals
(From Harwayne Tables)

Average Major Perm Partial
COS~2

Ratio to Average for Major Perm
Partial (1) / (8)

Excess RaUo for Perm Partial3

(From Harwayne Tables)

(A) Fatal Weight Factor
(B) Perm Total Weight Factor
(C) Major P.P. Weight Factor

Weighted Average Excess Ratio

Loss Umitation Factor 1.000 -
(12)

Hazard Group

49,000 49,000 49,000 49,000

119,737 141,392 168,856 191,139

.41 .35 .29 .26

¯683 .742 .801 .830

184,818 216,698 224,500 282,91 2

.27 .23 .22 .17

¯ 821 .859 .868 .911

59,877 61,996 69,415 75,375

.82 .79 .71 .65

.320 .334 .376 .411

¯019 .028 .059 .115
¯ 024 .034 .043 .060
.361 .396 .481 .475

.148 .182 .265 .345

¯ 852 .818 .735 .655

1Caclulation adapted from NCCI workpapers concerning 5/I/90 proposed Nebraska rate filing,,
2The state average cost per case for all hazard 8roups combined is adjusted for each hazard group using countrywide

differenUals based on the latest 1 st, 2nd, and 3rd reports of StaUsUcal Plan Data.
3Excess raUos are the proportion of total (indemnity and medical) losses in excess of the loss limitation (1).



EXHIBIT 3

PRIOR EXPERIENCE RATING PLAN - LOSS LIMITATION FACTORS1

HAZARD GROUPS
STATE                      I               II              III              IV

Predicted Loss Limitation Factors
Florida .963 .953 .934 .901
Maine .965 .957 .938 .912
Nebraska .976 .966 .944 .906
Utah .978 .970 .946 .908

Florida
Maine
Nebraska

i Utah

Actual Loss Limitation Factors
.930 .921
1.00 .973
1.00 .970
1.00 .889

.949

.930

.922

.936

.776

.761

.855

.862

REVISED EXPERIENCE RATING PLAN - LOSS LIMITATION FACTORS

HAZARD GROUPS
STATE                      I               II       I       III              IV

Predicted Loss LimitaUon Factors
Florida                   .835 .812 .746 .684
Maine .891 .876 .830 .782
Nebraska2 .852 .818 .735 .655
Utah .876 .851 .770 .693

Actual Loss Limitation Factors
Florida .866 .832 .836 .672
Maine .984 .938 .858 .652
Nebraska 1.00 .874 .808 .621
Utah .809 .812 .808 .683

1 Loss limitaUon factors are the proportion of total losses that remain after the impact of loss limitaUons. They are used
in the calculation of ELR factors (Exhibit 2).

2 Exhibit 2.



EXHIBIT 4

CALCULATION OF DISCOUNT RATIO FACTORS~

(A) (B) (C)
Serious Non-Serious Medical

1. Total Indemnity Losses2 20,203,556 15,563,631 XXX

2. Total Medical Losses2 11,128,455 1 5,578,048 6,229,082

3. Total Losses (I) + (2) 31,332,011 31,141,679 6,229,082

4. Total Primary Losses3 2,639,782 15,875,1 50 5,900,705

5. Estimated Indemnity Primary
(4) x ((1) / (3)) 1,702,659 7,937,575 XXX

6. Estimated Medical Primary
(4) - (5) 937,123 7,937,575 5,900,705

7. Primary for D-Ratios
A & B = (5), C = Sum of (6) 1,702,659 7,937,575 14,775,403

8. Total Losses for D-Ratios
A & B = (1), C = (2D) 20,203,556 15,563,631 32,935,585

9. First Report Partial D-Ratios
(7) / (8) .084 .510 .449

10. First Report Loss Distribution
(8) / Sum of (8) .294 .227 .479

11. Ultimate Report Loss
Distribution4 .406 .165 .429

12. Final D-Ratio Facto~
(9) x (10) / (11) .061 .702 .501

(D)
Total

XXX

32,935,585

68,702,772

XXX

XXX

14,775,403

XXX

68,702,772

XXX

.ooo

1.000

~Calculation adapted from NCCI workpapers concerning 5/1/90 proposed Nebraska filin&
2Source document is Grand Total NC-235 excluding stevedoring.
3Source document is loss study program.
4From pure premium exhibit checksheet adjusted by rate factors.



EXHIBIT
SHEET

AVEI~GE EXPERIENCE I~TING MODIFICATIONS FOR P~TABLE RISKS1

(Excluding Self-Insured Risks 1987-1990)2

STATE 199_._.Q01989 198.~8 198__! 198_.~6 198.5 198~4 198...__/3
Alabama 1.041 1.059 1.001 1.011 1.039 1.037 1.031 1.005
Arizona .987 .988 .965 .976 1.002 .992 .895 .870
Arkansas 1.091 1.063 1.056 1.037 1.047 1.022 1.000 .978
Colorado 1.026 1.014 1.029 1.003 .991 1.060 1.056 1.072
Connecticut 1.01 0 1.029 1.043 1.040 1.034 1.036 1.032 1.041
Distzict of Columbia 1.066 1.033 1.050 1.106 1.103 1.095 1.114 1.039
Florida .970 .935 .951 .972 .995 .987 .969 .961
Georgia 1.01 5 .953 .947 .993 1.007 1.01 6 .997 1.005
Idaho .972 .969 .976 .975 1.035 1.021 .950 .964
Illinois .980 .987 .990 1.01 5 1.020 .999 .973 1.027
Indiana 1.023 .998 .991 1.007 1.008 1.000 .991 .991
Iowa 1.056 1.077 1.071 1.050 1.028 1.023 1.021 1.009
Kansas 1.035 1.012 1.046 1.050 1.044 1.019 .990 .996
Kentucky 1.053 1.042 1.01 4 .991 .981 .960 1.01 8 .954
Louisiana 1.119 1.11 7 1.1 31 1.133 1.1 30 1.073 1.055 1.036
Maine 1.1 97 1.1 87 1.182 1.496 1.195 1.206 1.167 1.110
Maryland .958 .936 .941 .965 1.01 5 1.040 1.011 1.01 0
Mississippi 1.035 1.027 1.002 1.047 1.022 1.004 .994 1.000
Missouri 1.056 1.063 1.033 1.01 5 1.032 1.01 3 .997 .951
Montana .980 1.000 1.01 7 1.032 1.002 .995 .986 .980
Nebraska 1.089 1.048 1.025 1.020 1.016 1.01 2 1.013 1.023
New Hampshire 1.001 1.01 0 1.022 1.037 1.058 1.080 1.045 1.027
New Mexico 1.077 1.056 1.029 1.092 1.081 1.034 1.007 .973
Oklahoma 1.074 1.084 1.1 50 1.1 64 1.124 1.1 70 1.004 .922
Oregon .940 .963 1.006 1.036 1.01 3 1.007 .970 .980
Rhode Island 1.058 1.056 1.067 1.118 1.093 1.062 1.049 1.056
South Carolina 1.039 1.035 1.028 1.035 1.030 ,957 .960 .984
South Dakota 1.093 1.095 1.056 1.035 1.025 1.046 1.027 1.022
Tennessee 1.011 1.016 .993 1.006 .741 .808 .750 .774
Utah .990 .977 ,970 .975 .942 .958 .900 .989
Vermont 1.01 4 .996 1.042 1.051 1.019 1.01 3 1.021 .992
Virginia .996 .983 .977 .979 1.021 1.021 1.024 XXX
Hawaii 1.039 .959 .955 .981 1.01 9 1.051 .996 .996
Alaska .958 .971 .972 .936 .952 .956 .915 .873
Intrastate3 1.01 0 1.003 1.007 1.024 1.020 1.018 .995 .946

interstate3 .989 .950 .978 .988

Countrywide4 .997 .970 .989 1.002

1 Ratable risks are those risks with experience modificaUon factors, Note that 1986 and prior may include self-

insured risks;1987 and subsequent exdude self-insured risks.

2Sheet 2 of this exhibit shows the avera~e factors before exduding self-insured Risks for 1983 to 1989.
Removal of Self-Insured risks had a big impact for Tennessee. For the remaining states, the impact
appears to be minor relaUve to the normal year to year fluctuaUons.

31987 and subsequent weighted by expected losses; 1986 and prior weighted by premiums.

4Intrastate and Interstate weighted by expected losses.



AVERAGE EXPERIENCE RATING MODIFICATIONS FOR RATABLE RISKS1
(Including Some Self-Insured Risks)

STAT__E 198~9 198.___~8198_._.Z 198~6 198~5 198~4 1983
Alabama 1.057 .999 1.011 1.039 1.037 1.031 1.005
Arizona .988 .965 .976 1.002 .992 .895 .870
Arkansas 1.061 1.056 1.038 1.047 1.022 1.000 .978
Colorado .975 1.021 1.012 .991 1.060 1.056 1.072
Connecticut 1.039 1.052 1.047 1.034 1.036 1.032 1.041
DistJ’ict of Columbia 1.033 1.050 1 .I 06 1 .I 03 1.095 I .I 14 1.039
Florida .935 .954 .973 .995 .987 .969 .961
Georgia .934 .937 .976 1.007 1.01 6 .997 1.005
Idaho .969 .976 .975 1.035 1.021 .950 .964
lllinois .990 .990 1.015 1.020 .999 .973 1.027
Indiana .998 .991 1.007 1.008 1.000 .991 .991
Iowa 1.076 1.068 1.050 1.028 1.023 1.021 1.009
Kansas 1.01 9 1.052 1.053 1.044 1.019 .990 .996
Kentudo/ 1.024 .996 .977 .981 .960 1.018 .954
Louisiana 1.098 1.112 1 .I 24 1 .I 30 1.073 1.055 1.036
Maine 1.186 1.249 1.474 1.195 1.206 1.167 1.110
Maryland .934 .941 .964 1.01 5 1.040 1.011 1.010
Mississippi 1.027 1.001 1.046 1.022 1.004 .994 1.000
Missouri 1.059 1.031 1.007 1.032 1.013 .997 .951
Montana 1.000 1.01 7 1.032 1.002 .995 .986 .980
Nebraska 1.049 1.025 1.020 1.01 6 1.01 2 1.01 3 1.023
New Hampshire 1.01 0 1.024 1.036 1.058 1.080 1.045 1.027
New Mexico 1.050 :~ .039 1.1 05 1.081 1.034 1.007 .973
Oklahoma 1.085 1.1 S0 1.1 57 1.124 1.1 70 1.004 .922
Oregon .963 1.004 1.036 1.01 3 1.007 .970 .980
Rhode Island 1.056 1.067 1.118 1.093 1.062 1.049 1.056
South Carolina 1.035 1.028 1.035 1.030 .957 .960 .984
South Dakota 1.090 1.056 1.035 1.025 1.046 1.027 1.022
Tennessee .881 .841 .811 .741 .808 .750 .774
Utah .962 .984 1.01 3 .942 .958 .900 .989
Vermont .996 1.042 1.052 1.01 9 1.013 1.021 .992
Virginia .983 .977 .979 1.021 1.021 1.024 XXX
Hawaii .959 .953 .981 1.019 1.051 .996 .996
Alaska .971 .975 .936 .952 .956 .915 .873

intrastate2 1.000 1.003 1.018 1.020 1.018 .995 .946

1 Ratable risks are those risks with experience modification factors.
2 Weighted by premiums.



EXHIBIT 6

EXPERIENCE RATING PLAN - RISK SIZE RANGES

State

Florida (3 Years)

Colorado (3 Years)

Nebraska (3 Years)

Size Range

Utah (3 Years)

Maine (3 Years)

Florida (5 Years)

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

# of Risks

2,504
2,504
2,504
2,504
2,504

12,520

2,130
2,130
2,130
2,129
2,129

10,648

584
584
584
585
585

2,922

606
606
606
606
606

3,030

491
491
491
491
491

2,455

1,455
1,455
1,455
1,455
1,455
7,275

Average
E [Loss]
Per Risk
Per Year

2,955
4,643
7,106
12,275
48,539
15,103

2,022
3,232
4,863
8,805
57,159
15,213

1,653
2,409
3,491
5,655

16, 813
6,008

2,039
3,078
4,375
7,144
29,438
9,215

1,967
3,151
4,847
8,700

31,550
10,043

2,890
4,477
6,776
11,890
48,172
14,841



EXHIBIT 7a
SHEET 1

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

ManuaP

0.684

O.780

0.968

1.117

1.396

1.000

PERP

0.852

0.902

1.024

1.062

1.055

0.995

RERP

0.931

0.951

1.045

1.040

0.983

0.995

Optimized
RERP"

0.960

0.968

1.045

1.023

0.968

0.993

Alternate
Plans

1.027

0.984

1.042

1.009

0.957

0.997

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

Total

Between

ManuaP

999

484

10

137

1,568

3r198

Quintile-Squared Error of Average Loss Ratios6

PERP

219

96

6

38

30

389

RERP

48

24

20

16

3

111

Ol~_timiz.ed
RERP~

16

10

20

5

10

61

Alternate
Plans

7

3

18

1

18

47

Loss Ratio
Quintile2

First 20O/O

Next 20%

Middle 20%

Next 20%

Last 20O/O

All Groups

Within Quintile - Mean Squared Errors of Individual Risk Loss Ratios7

Manual3

3.493

2.667

3.976

5.754

7.043

4.637

PERP

3.401

2.620

3.963

5.726

6.690

4.527

RERP

3.391

2.614

3.966

5.71 7

6.633

4.511

Op_timiz.ed
RERI~

3.388

2.614

3.964

5.713

6.619

4.506

Alternate
Plans

3.385

2.610

3.957

5.712

6.602

4.499

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application

2.
of the experience modification factors calculated with several different formulas.
Quintiles are based on the loss ratios of the experience period at manual rates.

. ~a.nual.refers to the toss ratio of the subsequen : ,i,l~riod on a manual rate basis.
4. /nis is the NCCI Revised Plan with the credibilit¢ formulas re-calculated

to minimize the sum of ~uared differences between modified loss raUos and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modificaUo.n

to expected excess losses in the rating formuFa. Credibili[ies have been optimized
to reflect this new formula.

6. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.                  ,          .

7. The mean squared difference between an individual risk s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OE~EXPER|E~CE RA1"ING:I~LANS
(By State)

EXHIBIT 7a
SHEET

State

Florida

Maine

Nebraska

Utah

All States

Future Period - Manual Loss Ratios and Modified Loss Ratios~

Manual2

1.000

1.000

0.999

0.996

1.000

PERP

1.008

0.965

0.989

0.982

0.995

RERP

1.005

0.977

0.985

0.976

0.995

Optimized
RERP3

1.005

0.972

0.983

0.973

0.993

Alternate
Plan"

1.007

0.977

0.988

0.980

0.997

State

Florida

Maine

Nebraska

Utah

Total

Between Hazard

Manual2

0

0

0

0

Groups- Squared

PERP

Error of Average

RERP

Loss Ratioss

Op_timized
RERP3

1

12

1

3

17

0

5

2

6

13

0

8

3

7

18

Alternate
Plan4

0

5

1

4

10

Within Hazard Croup - Mean Squared Errors of Individual

State Manual2 PERP RERP

Florida 5.317 5.204 5.177

Maine 3.104 2.960 2.964

Nebraska 5.327 5.283 5.287

Utah 2.679 2.613 2.603

All States 4.637 4.527 4.511

Risk Loss Ratios6

Op_timiz.ed
RERP

5.169

2.959

5.284

2.621

4.506

Alternate
Plan~

5.160

2.963

5.282

2.596

4.499

Notes:

1. Sub.sequent Period Loss ratios are shown on a manual basis and after application
of the exl~.rience modification factors calculated with several different fbrmulas.

2. Manual refers to the loss ratio of the subsequent .p.eriod on a manual ra.te basis.
3. This is the N.CCI Revis~cl. Plan .wi~..the cred’!bility formul~ore.-~. Iculated .

to minimize the sum o! squared dillerences between modiliecl loss ratios and 1.000.
4. This is the .NCCI Re.vised Plan. adjusted.to apply a primary exj~erie,nce modification

to ex~’t~l, exces~ losses in the rating lormu[a. CrLoclibilif.ies nave t~een optimizea
to reflect this new formula.

5. Th.e sum ol~ squared differences between the quintile loss ratios (first table)
and 1.000, multiplied by 10,000.

6. The mean squar~cl difference between an individual risk’s subsequent period loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBIT 7a
SHEET 3

Risk Size7

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manual2

0.932

0.995

1.008

1.042

0.996

1.025

0.908

0.935

1.000

PERP

0.927

0.993

1.005

1.032

0.984

1.028

0.931

0.886

0.995

RERP

0.922

0.989

1.002

1.027

0.983

1.028

0.934

0.91 7

0.995

Op_timized
RERP3

0.918

0.985

1.001

1.026

0.981

1.028

0.936

0.916

0.993

Risk Size7

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

Total

Between

Manual2

46

0

1

18

0

6

85

42

198

Sizes - Squared Error

PERP

53

0

0

10

3

8

48

130

252

of Average Loss

RERP

61

1

O

7

3

8

44

69

193

Op_timiz.ed
RER~

67

2

0

7

4

8

41

71

200

Alternate
Plan4

0.924

0.987

1 .OO3

1.026

0.982

1.033

0.945

0.928

0.997

Alternate
Plan~

58

2

0

7

3

11

30

52

163



PERFORMANCE OF~EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBIT 7a
SHEET 4

Risk Size7

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,OO0

100,001 to 250K

250,001 to 50OK

Over 500,000

All Groups

Within Sizes - Mean Squared Errors of Individual Risk Loss Ratios6

Op_timized
Manuals PERP RERP RERP3

10.348

13.171

6.499

4.008

2.1 75

3.775

0.375

0.129

4.527

10.218

13.142

6.476

3.992

2.161

3.767

0.367

0.154

4.511

10.202

13.121

6.476

3.983

2.161

3.768

0.365

0.131

4.506

10.486

13.245

6.587

4.128

2.280

3.858

0.402

0.555

4.637

Alternate
Plan~

10.17~’

13.123

6.482

3.965

2.150

3.767

0.359

0.134

4.499

Notes:

1. Su,bsequent Period Loss ratios are shown on a manual basis and after al~plication
of the exl~.rience modificaUon factors calculated with several different formulas.

2. Manual refers to the loss ratio of the subsecluent .~eriod on a manual rate basis.
3. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of SCluared differences between modified loss ratios and 1.000.
4. ~his is ~e ,NCCI Revised Plan. adjusted~to apply a primary experience modif’~atio.n

~ ex.l:~:~c~eg, excess.losses, in the rating formula. Credibilities Rave been optimized
co reflect this new ~ormu~a.

5. Th.e sum of squar..ed .cl!fferences between the quintile loss raUos (first table)
and 1.000, multiplied by 10,000.

6. The mean SCluarLod difference between an individual risk’s subse~luent period loss ratio at
m.a,nual rates’and its experience modificatiqn factor. --    --

7. Kisk size is measured by expected losses (three years).



EXHIBIT 7a
SHEET 5

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss I~tio)

EXPECTED LOSS SIZE GROUP $2,501 TO $5,000

Future Period - Manual Loss Ratios and Modified Loss RaUos1

Loss RaUo

QuintJle2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.608

.622

.667
1.31 0
1.421

.932

PERP

¯650
.664
¯705

1.328
1.162
¯927

RERP

¯ 708
.721
.754

1.346
.966
.922

Optimized
RERP4

.783

.786

.805
1.336

.839

.918

Alternate
Plan5

.746

.755

.776
1.334
.909
.924

Between QuinUle-Scluared
Loss RaUo

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Avera~le Loss Ratios6

Manual3

1,537
1,429
1,109

961
1,772
6,808

PERP

1,225
1,129

87O
1,076

262
4,562

RERP

853
778
605

1,197
12

3,445

Optimized
RERP

471
458
380

1,129
2S9

2,697

IAIternate

Plan5

645
600
502

1,116
83

2,946

Within Quintile - Mean Squared Errors of Individual Risk Loss Ratios7

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20~
Next 20%
Last 20%

All Groups

Manual3

5.891
4.423
7.225

14.042
20.670
10.486

PERP

5.838
4.379
7.190

14.035
20.116
10.348

RERP

5.789
4.337
7.156

14.031
19.590
10.218

OpUmized

RERP4

5.743
4.311
7.146

14.012
19.611
10.202

Alternate
PlanS

5.764
4.321
7.149

14.013
19.424
10.172

Notes:

¯ Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modificaUon factors calculated with several different formulas.

2. QuinUles are based on the loss raUos of the experience period at manual rates.
3. Manual refers to the loss raUo of the subsequent period on a manual rate basis,
~. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss raUos and 1.000.
3. This is the NCCI Revised Plan adjusted to apply a primary experience modificaUon

to expected excess losses in the rating formula. CredibiliUes have been opUmized
to reflect this new formula.

6. The sum of squared differences between the quinUle loss raUos (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $5,001 TO $10,000

EXHIBIT 7a
SHEET 6

Future Period - Manual Loss Ratios and McxJffied
loss Ratio

QuintJle2 Manual3

First 20% .767
Next 20% .754

Middle 20% .926
Next 20% 1.161
Last 20% 1.336

All Groups .995

Loss RaUos1

PERP

.851

.832

.994
1.152
1.071
.993

RERP
.955
.923

1.069
1.130
.903
.989

Optimized
RERP4

1.034
.988

1.109
1.087

.838

.985

AIl:erna[e

Plan5

.966
1.090
1.090
.866
.987

Between quintile-Squared
Loss RaUo

quinUle2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Averase Loss Ratios6

Manual3

543
605

259
1,1 29
2,591

PERP
222
282

0
231
50
785

RERP

20
59
48

169
94

390

Optimized
RERP4

12
I

119
76

262
470

Alternate

Ptan5

1
12
81
81

180
355

Within Quintile - Mean Squared Errors of Individual Risk Loss Ratios7

Loss Ratio
Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

13.035
10.21.5
11.937
1.5.347
1.5.480
13.245

PERP

12.992
10.1 79
11.935
1-5.331
1.5.219
13.171

RERP

12.972
10.160
11.943
15.322
1.5.117
13.141

Optimized
RERP4

12.972
10.158
11.9.52
1.5.310
1-5.024
13.121

Alternate

Plan5

12.972
10.154
11.946
1 5.304

¯ 1.5.048
13.122

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after applicalJon
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)

7. and 1.000 multiplied by 10,000.
The mean squared difference between an individual risk’s subsequent loss ratio at

manual rates and its experience modification factor.



EXHIBIT 7a
SHEET 7

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $10,001 TO $20,000

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .712 .831
Next 20% .772 .879

Middle 20% .959 1.031
Next 20% 1.1 24 1.068
Last 20% 1.437 1.126

All Groups 1.008 1.005

Loss Ratios1

RERP

.946

.976
1.084
1.014

.985
1.002

Optimized

RERP4

.998
1.011
1.087
.972
.971

1.001

Alternate

Plan5

1.037
1.035
1.092

.955
.961

1.003

Between Quintile-Scluared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

829
520
17

154
1,910
3,430

of Avera[~e Loss Ratios6

PERP

286
146
10
46

159
647

RERP

29
6

71
2
2

110

Optimized
RERP4

0
1

76
8
8

93

Alternate
Plan5

14
12
85
20
15

146

Within Quintile - Mean Squared
Loss Ratio

Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

5.354
4.509
7.342
6.859
8.749
6.587

Errors of Individual Risk Loss Ratios7

PERP
5.298
4.470
7.337
6.850
8.428
6.499

RERP

5.279
4.461
7.342
6.856
8.331
6.476

Optimized

RERP4
5.276
4.465
7.342
6.864
8.322
6.476

Alternate
Plan5

5.276
4.460
7.341
6.870

.8.353
6.482

Notes:

¯ Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCl Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

~. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $20,001 TO $50,000

EXHIBIT 7a
SHEET 8

Future Period - Manual Loss Ratios and Modified

Loss Ratio

Quintile2 Manual3 PERP

First 20% .627 .772
Next 20% .816 .943

Middle 20% 1.087 1.1 36
Next 20% 1.21 7 1.1 31
Last 20% 1.387 1.070

All Groups 1.042 1.032

Loss Ratios1

RERP

.872
1.013
1.152
1.103

.966
1.027

Optimized
RERP4

.894
1.015
1.1 32
1.084
.973

1.026

Alternate

Plan5

.998
1.064
1.126
1.049

.940
1.026

Between Quintile-Scluared
Loss RaUo

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Avera[~e Loss Ratios6

Manual3

1,391
339
76

471
1,498
3,775

PERP

520
32

185
172
49

958

Optimized
RERP RERp4

164 112
2 2

231 1 74
106 71
12 7

515 366

Alternate
Plan5

0
41

159
24
36

260

Within Quintile - Mean Squared
Loss Ratio

quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

2.987
2.412
3.789
5.269
5.849
4.128

Errors of Individual Risk Loss Ratios7

PERP

2.885
2.375
3.793
5.200
5.475
4.008

RERP
2.861
2.371
3.797
5.173
5.442
3.991

Optimized
RERP4

2.860
2.370
3.794
5.161
5.421
3.983

Alternate

Plan5

2.846
2.374
3.790
5.143
5.363
3.965

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application

of the experience modification factors calculated with several different formulas.
2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
�. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

6. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $50,001 TO $100,000

EXHIBIT 7a
SHEET9

Future Period - Manual Loss Ratios and Modified Loss RatiosI

Loss Ral~o

~uintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.692

.814
.924

1.093
1.424

.996

PERP

.878

.915

.940
1.016
1 ~095
.984

RERP

.957

.950

.951
1.002
1.022
.983

Optimized
RERP4

.958

.937
.941
.999

1.033
.981

Alternate

Plan5

1.086
.956
.931
.975
.992
.982

Between QuinUle-Squared
Loss RaUo

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error

Manual3

949
346
58
86

1,798
3,237

Loss Ratios6

PERP RERP
Optimized

RERP4

of Averase

149
72
36

3
90
350

18
25
24
0
5

72

18
40
35
0

11
104

Alternate

Plan5

74
19
48

6
1

148

Within Quintile - Mean Squared
Loss Ratio

quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

1.005
1.038
2.086
3.503
3.639
2.280

Errors of Individual Risk Loss Ratios7

PERP
.917

1.003
2.072
3.450
3.316
2.175

RERP
.912

1.000
2.068
3.445
3.264
2.161

Optimized
RERP4

,913
1.003
2.068
3,439
3.264
2.160

Al~rna~
PlanS

.899
1.002
2.068
3.436
3.233
2.150

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.

This is the NCCI Revised Plan with the credibility formulas re-calculated
to minimize the sum of squared differences between modified loss ratios and 1.000.
This is the NCCI Revised Plan adjusted to apply a primary experience modification
to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.
The sum of squared differences between the quintile loss ratios (first table)

and 1.000 multiplied by 10,000.
z. The mean squared difference between an individual risk’s subsequent loss ratio at

manual rates and its experience modification factor.



’~ERFORMANCE OF EX~IENCE RATING PLANS
(By Loss Ratio)

EXPEC’rED LOSS SIZE GROUP $100,001 TO $250,000

EXHIBIT 7a
SHEETI 0

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .798 1.042
Next 20% .731 .849

Middle 20% 1.025 1.068
Next 20% 1.126 1.071
Last 20% 1.423 1.072

All Groups 1.025 1.028

Loss RatiosI

RERP

1.1 09
.877

1.080
1.057
1.020
1.028

Optimized

RERP4

1.1 08
.873

1.077
1.058
1.024
1.028

Alternate
PlanS

1.207
.895

1.078
1.053

,994
1.033

Between quintile-Scluared
Loss Ratio

QuinUle2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Average Loss Ratios6

Manual3

408
724

6
159

1,789
3,086

PERP

18
228
46
50
52

394

RERP

119
151
64
32

4
370

Optimized

RERP4

117
161
5g

34

377

Alternate

Plan5

428
110
61
28
0

627

Within Quintile - Mean Scluared
Loss Ratio

quinUle2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

1.004
.707

1.1 63
5.604

10.622
3.858

Errors of Individual Risk Loss Ratios7

PERP
.952
.647

1.127
5.604

10.347
3.775

RERP
.959
.641

1.131
5.594

10.315
3.767

Optimized

RERP4

.959

.64"I
1.1 24
5.594

10.328
3.768

Alternate

Plan5

.972

.637
1.093
5.607

10.332
3.767

Notes:

¯ Subsequent Period Loss ratios are shown on a manual basis and after applicaUon
of the experience modification factors calculated with several different formulas.

7. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $250,001 TO $500,000

EXHIBIT 7a
SHEET11

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.640

.871
.920
.909

1.118
.908

PERP

.897
1.031
1.011
.886
.873
.931

RERP

.912
1.032
1.01 5

.878

.877
.934

Optimized

RERP4

.932
1.043
1.024

.877
.869
.936

Alternate

Plan5

.969
1.039
1.037
.879
.877
.945

Between Quintile-Squared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

1,296
166
64
83

139
1,748

of Avera[~e Loss Ratios6

PERP

106
10

1
130
161
408

RERP

77
10

2
149
151
389

Optimized
RERP4

46
18

6
151
1 72
393

Alternate

Plan5

10
15
14

146
151
336

Within Quintile - Mean Squared
Loss RaUo

(~uinUle2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.405

.405

.528
.250
.421
.402

Errors of Individual Risk Loss Ratios7

PERP

.272

.368

.519

.249

.445
.375

RERP

.265

.374
 5o8
.251
.416
.367

Optimized

RERP4

.261

.371

.505

.251
.417
.365

Alternate
Plan5

.263

.358

.501

.253
.404
.359

Notes:

1. Subsequent Period Loss raUos are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the raUng formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 mulUplied by 10,000.

~. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP OVER $500,000

Future Period - Manual Loss Ratios and Modified
Loss Ratio
Quintile2 Manual3 PERP
First 20% .308 .506
Next 20% .688 .915

Middle 20% .690 .799
Next 20% .883 .859
Last 20% 1.770 .979

All Groups .935 .886

Loss RatiosI

RERP

.445

.889
.755
.870

1.134
.91 7

Optimized
RERP4

.477
,948
.770
.867

1.067
.916

EXHIBIT 7a
SHEET12

Alternate

PlanS

.481

.929
.778
.887

1.100
.928

Between Quintile-Squared Error
Loss RaUo

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

4,789
973
961
137

5,929
12,789

of Average Loss Ratios6

PERP

2,440
72

404
199

4
.3,119

RERP

3,080
123
60O
169
180

4,152

Optimized

RERP4

2,735
27

529
177
45

3,513

Alternate

PlanS

2,694
50

493
128
100

3,465

Within Quintile - Mean Squared
Loss Ratio

Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.520

.1 78

.198

.127
1.570

.555

Errors of Individual Risk Loss Ratios7

PERP
.115
.065
.1.46
.132
.197
.129

RERP
.168
.069
.174
.142
.240
.154

OpUmized
RERP4

.134

.065

.166

.142

.173
.131

Alternate
Plan5

.128
.051
.1 71
.150
.195
.134

Notes:

iI Subsequent Period Loss raUos are shown on a manual basis and after applicaUon
! of the experience modification factors calculated with several different formula~
2. QuinUles are based on the loss raUos of the experience period at manual rates.
3. Manual refers to the loss raUo of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modificaUon

to expected excess losses in the rating formula. CredibiliUes have been opUmized
to reflect this new formula.

5. The sum of squared differences between the quinUle loss raUos (first table)
and 1.000 mulUplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss raUo at
manual rates and its experience modificab’on factor.



EXHIBIT 7a
SHEET]3

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

SAMPLE CALCULATION OF EXHIBIT 7a SHEET 1 VALUES

1. Calculation of between Quintile Squared Error of Average Loss Ratio

a. Average Loss Ratio for RERP - First 20% Quintile .931

b. Target Average Loss Ratio 1.000

c. Squared Error (a-b)2 0.004761

d. (c)x10,O00 48

Hypothetical example of Within Quintile Mean Squared Errors of Individual Risk Loss
Ratios -

(a)

Risk
Name

Pdsk 1

Risk 2
Risk 3
Risk 4
Risk 5

Total

RERP First 20%
(b) (c)

Subsequent
Subsequent

Period
Expected

Losses

45,967
25,856
30,855
23,150
22,676

148,504

Period
Actual to~
Expected

Loss RaUoi

.885
5.217
1.120

.305

.556

(d)

RERP
Experience

Modification
Factor

.801

.857

.767

.843

.782

(e)

Squared
Error

((c)-(d))2

.007056

19.009600
.I 24609
.289444
.051076

Weight
(b)/SUM(b)

.309534

.1 74110

.207772

.155888

.152696

Sum:

Weighted’
Squared

Error
(e) x (~)

.002184,

3.309757I

.025890

.045121

.007799

3.391
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o

SAMPLE CALCULATION OF ELR FACTORS~

o

EXHIBIT 1

To~:al/

1. Proposed Target Cost (Loss and LAE) Ratio .723

2. Proposed Loss Adjustment Expense Factor 1.120

3. Expense and Profit Removal Factor (1) / (2) .646

4. Financial Data Loss Ratio (midpoint 5/1/91 )2 .905

5. Statistical Plan Loss Ratio (at midpoint 2/1/86)-~ .657

6. Statistical Plan Loss Ratio Trend Factor from 2/1/86 to 1.158
5/1/88,~

Trended Statistical Plan Loss Ratio

Trend Removal Factor (7) / (4)

.761

.841
Policy Periods

5/86- 4/87 5/87- 4/88 5/88- 4/89
9, Law Amendment Removal Factors5 .988 .995 1.000 XXX

I 0. Loss Development Removal Factors6 .907 .859 .783 XXX

11. Law Amendment and Development Removal
Factors (9) x (10) .896 .855 .783 .8457

12. Off Balance Adjustment 1.01

13. ELR Factor Before Loss Limitation .455
((3) x (8)) x ((11 ) / (12))

Loss Limitation Factors8

ELR Factom (13) x (14)

Hazard Groups
_! ¯

.852 .818     .735 .655

.387 .371 .334 .297

1Calculation adapted from NCCI workpapers concerning 5/1/90 proposed Nebraska filing.
2premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level, developed to ulUmate and trended to midpoint

of proposed rates. Includes offset for change in minimum premium mulUplier.

3Premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level and developed to ultimate.
4Midpoint of experience raUng plan experience period.
Slnverse of weighted average of law amendment factors. Losses by injury type used as weights.
6Inverse of weighted case incurred development factors to ulUmate. Development factors are those used in pure premium

exhibits excluding the adjustment to policy year aggregate level. Weights are losses by serious, non-serious, and
medical, after adjustment to 7/1/88 benefit level.

7Unweighted Average.
8From Exhibit 2.



EXHIBIT 2

CALCULATION OF LOSS LIMITATION FACTOR1

10.

11.

10% of Proposed State
Reference Point (Loss Limitation)

Average Fatal Cost2

Ratio to Average for Fatal
(1) / (2)

Excess Ratio for Fatals (From
Harwayne tables)

Average Perm Total Costz

Ratio to Average for Perm Total
(1) I

Excess Ratio for Perm Total:~
(From Harwayne Tables)

Average Major Perm Partial
Cost2

Ratio to Average for Major Perm
Partial (1) / (8)

Excess Ratio for Perm Partial3

(From Harwayne Tables)

Hazard Group

49,000 49,000 49,000 49,000

119,737 141,392 168,8.56 191,139

.41 .35 .29 .26

¯683 .742 .801 .830

184,818 216,698 224,500 282,912

.27 .23 .22 .17

¯ 821 .859 .868 .911

59,877 61,996 69,415 75,375

.82 .79 .71 .65

¯320 .334 .376 .411

(A) Fatal Weight Factor .019 .028 .059 .115(8) Penn Total Weight Factor .024 .034 .043 .060(C) Major P.P. Weight Factor .361 .396 .481 .475

12. Weighted Average Excess Ratio .148 .182 .265 .345

13. Loss Umitation Factor 1.000 -
(12) 8̄52 .818 .735 .655

1Caclulation adapted from NCCI workpapers concerning 5/1/90 proposed Nebraska rate filin&
2The state average cost per case for all hazard groups combined is adjusted for each hazard group using countrywide

differentials based on the latest I st, 2nd, and 3rd reports of Statistical Plan Data.
3Excess ratios are the proportion of total (indemnity and medical) losses in excess of the loss limitation (1).



EXHIBIT 3

PRIOR EXPERIENCE RATING PLAN -LOSS LIMITATION FACTORS1

STATE

Florida
Maine
Nebraska
Utah

’Florida
Maine
Nebraska
Utah

HAZARD GROUPS
II       I       III IV

Predicted Loss Limitation Factors
.963 .953
.965 .957
.976 .966
.978 .970

.934

.938

.944

.946

.901
.912
.906
.908

ActualLoss LimitaUon Factors
.930 .921
1.00 .973
1.00 .970
1.00 .889

.949

.930

.922

.936

.776

.761

.855

.862

REVISED EXPERIENCE RATING PLAN - LOSS LIMITATION FACTORS

~STATE

Florida
Maine
Nebraska2

Utah

HAZARD GROUPS
II Ill IV

Predicted Loss LimitaUon Factors
.835 .812
.891 .876
.852 .818
.876 .851

.746

.830

.735

.770

Actual Loss LimitaUon Factors
Florida .866 .832 .836
Maine .984 .938 .858
Nebraska 1.00 .874 .808
Utah .809 .812 .808

.684

.782

.655
.693

.672

.652
.621
.683

1 Loss limitation factors are the proportion of total losses that remain after the impact of loss limitaUon~ They are used
in the calculation of ELR factors (Exhibit 2).

2Exhibit 2.



CALCULATION OF DISCOUNT RATIO FACfORS1

EXHIBIT 4

(A) (8) (C)
Serious Non-Serious Medical

1. Total Indemnity Losses2 20,203,556 15,563,631 XXX

2. Total Medical Losses2 11,128,455 15,578,048 6,229,082

3. Total Losses (1) + (2) 31,332,011 31,141,679 6,229,082

4. Total Primary Losses3 2,639,782 15,875,150 5,900,705

5. Estimated Indemnity Primary
(4) x ((1) / (3}) 1,702,659 7,937,575 XXX

6. Estimated Medical Primary
(4) - (5) 937,123 7,937,575 5,900,705

7. Primary for D-Ratios
A & B = (5), C = Sum of (6) 1,702,659 7,937,575 14,775,403

8. Total Losses for D-RaUos
A & B -- (1), C -- (2D) 20,203,556 15,563,631 32,935,585

9. First Report Partial D-RaUos
(7) / (8) .084 .510 .449

10. First Report Loss Distribution
(8) / Sum of (8) .294 .227 .479

11. Ultimate Report Loss
Distribution4 .406 .165 .429

12. Final D-Ratio Factors
(9) x (10) / (11) .061 .702 .501

(D)
Total

XXX

32,935,585

68,702,772

XXX

XXX

14,775,403

XXX

68,702, 772

XXX

1.000

1.000

XXX

~CalculaUon adapted from NCCI workpapers concerning 5/1/90 proposed Nebraska filing.
2Source document is Grand Total NC-235 excluding s~evedorin~,
3Source document is loss study prosram.
4From pure premium exhibit checksheet adjusted by rate factors.



EXHIBIT 5
SHEET 1

AVERAGE EXPERIENCE RATING MODIFICATIONS FOR RATABLE RISKS1
(Excluding Self-Insured Risks 1987-1990)2

STATE 199.._.~0 1989 198.__.~8 198~7 1986 198_5 1984, 198.__..~3
Alabama 1.041 1.059 1.001 1.011 1.039 1.037 1.031 1.005
Arizona .987 .988 .965 .976 1.002 .992 .895 .870
Arkansas 1.091 1.063 1.056 1.037 1.047 1.022 1.000 .978
Colorado 1.026 1.014 1.029 1.003 .991 1.060 1.056 1.072
Connecticut 1.01 0 1.029 1.043 1.040 1.034 1.036 1.032 1.041
Dis~ict of Columbia 1.066 1.033 1.050 1.106 1.1 03 1.095 1.114 1.039
Florida .970 .935 .951 .972 .995 .987 .969 .961
Georgia 1.01 5 .953 .947 .993 1.007 1.016 .997 1.005
Idaho .972 .969 .976 .975 1.035 1.021 .950 .964
Illinois .980 .987 .990 1.01 5 1.020 .999 .973 1.027
Indiana 1.023 .998 .991 1.007 1.008 1.000 .991 .991
Iowa 1.056 1.077 1.071 1.050 1.028 1.023 1.021 1,009
Kansas 1.035 1.01 2 1.046 1.050 1.044 1.019 .990 .996
Kentucky 1.053 1.042 1.01 4 .991 .981 .960 1.01 8 .954
Louisiana 1.119 1.11 7 1.131 1.133 1.1 30 1.073 1.055 1.036
Maine 1.1 97 1.1 87 1.182 1.496 1.195 1.206 1.167 1.110
Maryland .958 .936 .941 .965 1.01 5 1.040 1.011 1.01 0
Mississippi 1.035 1.027 1.002 1.047 1.022 1.004 .994 1.000
Missouri 1.056 1.063 1.033 1.015 1.032 1.01 3 .997 .951
Montana .980 1.000 1.01 7 1.032 1.002 .995 .986 .980
Nebraska 1.089 1.048 1.025 1.020 1.016 1.01 2 1.013 1.023
New Hampshire 1.001 1.010 1.022 1.037 1.058 1.080 1.045 1.027
New Mexico 1.077 1.056 1.029 1.092 1.081 1.034 1.007 .973
Oklahoma 1.074 1.084 I .I 50 1.164 I .I 24 1 .I 70 1.004 .922
Oregon .940 .963 1.006 1.036 1.01 3 1.007 .970 .980
Rhode Island 1.058 1.056 1.067 1.118 1.093 1.062 1.049 1.056
South Carolina 1.039 1.035 1.028 1.035 1.030 .957 .960 .984
South Dakota 1.093 1.095 1.056 1.035 1.025 1.046 1.027 1.022
Tennessee 1.011 1.016 .993 1.006 .741 .808 .750 .774
Utah .990 .977 .970 .975 .942 .958 .900 .989
Vermont 1.01 4 .996 1.042 1.051 1.019 1.01 3 1.021 .992
Virginia .996 .983 .977 .979 1.021 1.021 1.024 XXX
Hawaii 1.039 .959 .955 .981 1.01 9 1.051 .996 .996
Alaska .958 .971 .972 .936 .952 .956 .915 .873
Intrastate3 1.010 1.003 1.007 1.024 1.020 1.018 .995 .946
Interstate3 .989 .950 .978 .988

Countrywide4 .997 .970 .989 1.002

1 Ratable risks are those risks with experience modification factors. Note that 1986 and prior may include self-

insured risks;1987 and subsequent exclude self-insured risks.

2Sheet 2 of this exhibit s~ows the average factors before excluding self-insured Risks for 1983 to 1989.
Removal of Self-Insured risks had a big impact for Tennessee. For the remaining states, the impact
appears to be minor relative to the normal year to year fluctuations.

31987 and subsequent weighted by expected losses; 1986 and prior weighted by premiums.

4Intrastate and Interstate weighted by expected losses.



EXHIBI
SHEE

AVERAGE EXPERIENCE RATING MODIFICATIONS FOR RATABLE RISKS1
(Including Some Self-Insured Risks)

STATUE 1989 198__..~8 198--7 198--6 198___.~5 198~4 198~3Alabama 1.057 .999 1.011 1.039 1.037 1.031 1.005
Arizona .988 .965 .976 1.002 .992 .895 .870Arkansas 1.061 1.056 1.038 1.047 1.022 1.000 .978Colorado .975 1.021 1.012 .991 1.060 1.056 1.072Connecticut 1.039 1.052 1.047 1.034 1.036 1.032 1.041District of Columbia 1.033 1.050 1.1 06 1.1 03 1.095 1.114 1.039Florida .935 .954 .973 .995 .987 .969 .961Georgia .934 .937 .976 1.007 1.01 6 .997 1.005Idaho .969 .976 .975 1.035 1.021 .950 .964Illinois .990 .990 1.01 5 1.020 .999 .973 1.027Indiana .998 .991 1.007 1.008 1.000 .991 .991Iowa 1.076 1.068 1.050 1.028 1.023 1.021 1.009Kansas 1.01 9 1.052 1.053 1.044 1.01 9 .990 .996
Kentucky 1.024 .996 .977 .981 .960 1.018 .954Louisiana 1.098 1.112 1.124 1.1 30 1.073 1.055 1.036Maine 1.186 1.249 1.474 1.1 95 1.206 1.167 1.110Maryland .934 .941 .964 1.01 5 1.040 1.011 1.010Mississippi 1.027 1.001 1.046 1.022 1.004 .994 1.000Missouri 1.059 1.031 1.007 1.032 1.01 3 .997 .951Montana 1.000 1.01 7 1.032 1.002 .995 .986 .980Nebraska 1.049 1.025 1.020 1.01 6 1.01 2 1.01 3 1.023New Hampshire 1.01 0 1.024 1.036 1.058 1.080 1.045 1.027New Mexico 1.050 :1.039 1.105 1.081 1.034 1.007 .973Oklahoma 1.085 1.150 1.1 57 1.1 24 1.1 70 1.004 .922Oregon .963 1.004 1.036 1.01 3 1.007 .970 .980Rhode Island 1.056 1.067 1.118 1.093 1.062 1.049 1.056South Carolina 1.035 1.028 1.035 1.030 .957 .960 .984South Dakota 1.090 1.056 1.035 1.025 1.046 1.027 1.022Tennessee .881 .841 .811 .741 .808 .750 .774Utah .962 .984 1.01 3 .942 .958 .900 .989Vermont .996 1.042 1.052 1.01 9 1.01 3 1.021 .992Virginia .983 .977 .979 1.021 1.021 1.024 XXXHawaii .959 .953 .981 1.01 9 1.051 .996 .996Alaska .971 .975 .936 .952 .956 .915 .873

Intrastate2 1.000 1.003 1.018 1.020 1.018 .995

1 Ratable risks are those risks with experience modification factors.
2 Weighted by premiums.

.946



EXHIBIT 6

EXPERIENCE RATING PLAN - RISK SIZE RANGES

State

Florida (3 Years)

Colorado (3 Years)

Nebraska (3 Years)

Utah (3 Years)

Maine (3 Years)

Florida (5 Years)

Size Range

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

# of Risks

2,504
2,504
2,504
2,504
2,504

12,520

2,130
2,130
2,130
2,129
2,129

10,648

584
584
584
585
585

2,922

606
606
606
606
606

3,030

491
491
491
491
491

2,455

1,455
1,455
1,455
1,455
1,455
7,275

Average
E [Loss]
Per Risk
Per Year

2,955
4,643
7,106
12,275
48,539
15,103

2,022
3,232
4,863
8,805
57,159
15,213

1,653
2,409
3,491
5,655

16,813
6,008

2,039
3,078
4,375
7,144

29,438
9,215

1,967
3,151
4,847
8,700
31,550
10,043

2,890
4,477
6,776
11,890
48,172
14,841



EXHIBIT 7a
SHEET

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Future Period o Manual Loss Ratios and Modified Loss Ratios1

Manuals

0.684

0.780

0.968

1.117

1.396

1.000

PERP

0.852

0.902

1.024

1.062

1.055

0.995

RERP

0.931

0.951

1.045

1.040

0.983

0.995

Optimized
RERP"

0.960

0.968

1.045

1.023

0.968

0.993

Alternate
Plans

1.027

0.984

1.042

1.009

0.957

0.997

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

Total

Between

Manual3

999

484

10

137

1,568

31198

C~uintile-Squared Error of Average Loss Ratios6

PERP

219

96

6

38

30

389

RERP

48

24

20

16

3

111

Optimiz.ed
RERI~

16

10

20

5

10

61

Alternate
Plans

7

3

18

1

18

47

Loss Ratio
Quintile2

First 20%

Next 20°/0

Middle 20%

Next 20%

Last 20°/0

All Groups

Within C~uintile - Mean Squared Errors of Individual Risk Loss Ratios7

Manuals PERP RERP
3.493 3.401 3.391

2.667 2.620 2.614

3.976 3.963 3.966

5.754 5.726 5.71 7
7.043 6.690 6.633

4.637 4.527 4.511

Op_timiz.ed
RERP"

3.388

2.614

3.964

5.713

6.619

4.506

Alternate
Plans

3.385

2.610

3.957

5.712

6.602

4.499

Notes;

1. Subsequent Period Loss ratios are shown on a manual basis and after application

321
of the experience modification factors calculated with several different fbrmulas.
Quintiles are based on the loss ratios of the experience period at manual rates.
T~n .ua!,ref.e,rs_~o. _the .loss, r..a, tio of. .the. subsecj.ue.nt Reriod on a manual rate basis.4.. s.Js.tn.e ~N~&.I Kewsea ~’~an w~th the credibili~ formulas re-calculated
~L.mLmm~ze the sum of squared differe.nces between modified loss ratios and 1.000.

5. ~n~s ~s the NCCI Revised Plan adjusted to apply a primary experience modification
.to expecte~l, excess.losses, in the rating formula. Credibilil~ies have been optimized
co rellect this new ~ormu~a.

6. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

, .7. The mean squared diff&rence between an individual risk s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF~EXPERiENCE RA’~ING PLANS
(By State)

EXHIBIT 7a
SHEET 2

State

Florida

Maine

Nebraska

Utah

All States

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manual2

1.000

1.000

0.999

0.996

1.000

PERP

1.008

0.965

0.989

0.982

0.995

RERP

1.005

0.977

0.985

0.976

0.995

Op_timiz.ed
RERP"

1.005

0.972

0.983

0.973

0.993

Alternate
Plan~

1.007

0.977

0.988

0.980

0.997

State

Florida

Maine

Nebraska

Utah

Total

Between Hazard

Manualz

0

0

0

0

0

Groups - Squared Error of Avera

PERP RERP

0

5

2

6

13

Loss Ratioss

Op_timized
RERP

1

12

1

3

17

0

8

3

7

18

Alternate
Plan4

0

5

1

4

10

- Mean SquaredWithin Hazard Group

Manualz

5.31 7

3.104

5.327

2.679

4.637

Errors of Individual Risk Loss Ratios6

State PERP RERP
Florida 5.204 5.1 77
Maine 2.960 2.964

Nebraska 5.283 5.287
Utah 2.613 2.603

All States 4.527 4.511

Op_timiz.ed
RERP

5.169

2.959

5.284

2.621

4.506

Alternate
Plan~

5.160

2.963

5.282

2.596

4.499

Notes:

1. S.u .bsequent.Period Loss ratios are shown on a manual basis and after application
o.t the e.xl~.nence mo~l. irm_ation fa.ctors calculated with several different fbrmulas.

2. Manual reters to the loss ratio of the subsequent Reriod on a manual rate basis.
3. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
4. This is the NCCI Revised Plan adjusted to apply a primary experience modification

!o extoll, excess, losses, in the rating formura. Credibilities Rave been optimized
[o rellect this new ~ormu~a.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000, multiplied by 10,000.

6. The rr~. an squar’.ed difference between an individual risk’s subsequent period loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBI1" 7a
SHEET 3

Risk Size’

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manual2

0.932

0.995

1.008

1.042

0.996

1.025

0.908

0.935

1.000

PERP

0.927

0.993

1.005

1.032

0.984

1.028

0.931

0.886

O.995

RERP

0.922

0.989

1.002

1.027

0.983

1.028

0.934

0.917

0.995

Op_timized
RERP~

0.918

0.985

1.001

1.026

0.981

1.028

0.936

0.916

0.993

Risk Size’

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

Total

Betweer

Manual2

46

0

1

18

0

6

85

42

198

Sizes - Squared Error

PERP

53

0

0

10

3

8

48

130

252

of Average Loss

RERP

61

1

0

7

3

8

44

69

193

RaUoss

Op_timizgd
RERF~

67

2

0

7

4

8

41

71

2OO

Alternate
Plan’

0.924

0.987

1.003

1.026

0.982

1.033

0.945

0.928

0.997

Alternate
Plan"

58

2

0

7

3

11

30

52

163



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBIT 7a
SHEET 4

Risk Sizez

2,501 to 5,000

5,001 to 10,0OO

10,001 to 20,000

20,001 tO 50,000

50,001 tO 100,000

100,001 tO 250K

250,001 to 500K

Over 500,000

All Groups

Notes:

Within Sizes - Mean Squared Errors of Individual Risk Loss Ratios6

Manual2

10.486

13.245

6.587

4.128

2.280

3.858

0.402

0.555

4.637

PERP

10.348

13.171

6.499

4.008

2.1 75

3.775

0.375

0.129

4.527

RERP

10.218

13.142

6.476

3.992

2.161

3.767

0.367

0.154

4.511

Op_timized
RERPs

10.202

13.121

6.476

3.983

2.161

3.768

0.365

0.131

4.506

1. Su.bsequent Period Loss ratios are shown on a manual basis and after aoplicaUon
of the expe.rience modification factors calculated with several different formulas.

2. Manual refers to the loss ratio of the subseauent .l~riod on a manual rate basis.
3. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of muared differences between modified loss ratios and 1.000.4. ~his is the ,NCCI Re, vised .Pla.n, adju.sted.to apply a primary experience rnodif’~.ation. exL~.c.e,a, .excess.losses’ in me racing formula. Credibilities have been optimized

[0 rellecI; [J31s new lormula.
5. The ~su~n2~of sq,u.a.r,.ed ,differ~e..nc~_es:. between the quintile loss raUos (first table)

ana ].uuu, mulcipdea Dy ~U,UUU.
6. The rr~,~an squar.~i, difference between an individual risk’s subsequent period loss ratio at

m.anual rates ancl its experience modification lactor.
7. R~sk size is measured by expected losses (three years).

Alternate
Plan~

10.1 72

’13.123

6.482

3.965

2.150

3.767

0.359

0.134

4.499



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $2,501 TO $5,000

EXHIBIT 7a
SHEET 5

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.608
.622
.667

1.31 0
1.421

.932

PERP

.650

.664

.705
1 ¯328
1.162
.927

RERP

.708

.721

.754
1.346

.966

.922

Optimized
RERP4

.783

.786

.805
1.336
.839
.918

Alternate

Plan5

.746

.755

.776
1.334
.909
.924

Between Quintile-Scluared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Avera~le Loss Ratios6

Manual3

1,537
1,429
1,1 09

961
1,772
6,808

PERP

1,225
1,129

870
1,076

262
4,562

RERP

853
778
605

1,197
12

3,445

Optimized

RERP
471
458
380

1,129
259

2,697

Alternate

Plan5

645
600
502

1,116
83

2,946

Within Quintile - Mean Squared
Loss Ratio

quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

5.891
4.423
7.225

14.042
20.670
10.486

Errors of Individual Risk Loss Ratios7

PERP
5.838
4.379
7.190

14.035
20.116
10.348

RERP

5.789
4.337
7.156

14.031
19.590
10.218

Optimized
RERP4

5.743
4.311
7.146

14.012
19.611
10.2O2

Notes:

Alternate

Plan5

5.764
4.321
7.149

14.013
¯ 19.424

10.1 72

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

6. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $5,001 TO $10,000

EXHIBIT 7a
SHEET 6

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .767 .851
Next 20% .754 .832

Middle 20% .926 .994
Next 20% 1.161 1.152
Last 20% 1.336 1.071

All Groups .995 .993

Loss Ratios1

RERP

.955

.923
1.069
1.130

.903
.989

Optimized

RERP4

1.034
.988

1.1 09
1.087

.838

.985

Alternate

Plan5

1.012
.966

1.090
1.090

.866

.987

Between Quintile-Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Averase Loss Ratios6

Manual3

543
605
55

259
1,1 29
2,591

PERP

222
282

0
231
50

785

RERP

20
59
48

169
94
390

Optimized
RERP4

12
I

119
76

262
470

Alternate

Plan5

1
12
81
81

180
355

Within Quintile - Mean Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

13.035
10.215
11.937
15.347
15.480
13.245

Errors of Individual Risk Loss Ratios7

PERP
12.992
10.179
11.935
15.331
15.219
13.171

RERP

12.972
10.160
11.943
15.322
15.117
13.141

Optimized
RERP4

12.972
10.158
11.952
15.310
15.024
13.121

AI tern ate

Plan5

12.972
10.154
11.946
1 5.304
15.048
13.122

Notes:

1. Subsequent Pedod Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ralJo of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1 .OOO.
5. This is the NCCl Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the ratin8 formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $10,001 TO $20,000

EXHIBIT 7a
SHEET 7

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Croups

Manual3

.712
.772
.959

1.124
1.437
1.008

PERP

.831

.879
1.031
1.068
1.126
1.005

RERP

.946

.976
1.084
1.014
.985

1.002

Optimized

RERP4

.998
1.011
1.087
.972
.971

1.001

Alternate

Plan5

1.037
1.035
1.092
.955
.961

1.003

Between Quintile-Scluared Error
Loss RaUo

Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

of Avera[~e Loss Ratios6

Manual3

829
520
17

154
1,910
3,430

PERP

286
146
10
46

159
647

RERP
29

6
71
2
2

110

OpUmized

RERP4

0
1

76
8
8

93

Alternate
Plan5

14
12
85
20
15

146

Within Quintile - Mean Squared
Loss RaUo
Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

5.354
4.509
7.342
6.859
8.749
6.587

Errors of Individual Risk Loss Ratios7

PERP

5.298
4.470
7.337
6.850
8.428
6.499

RERP

5.279
4.461
7.342
6.856
8.331
6.476

OpUmized
RERP4

5.276
4.465
7.342
6.864
8.322
6.476

Alternate

Plan5

5.276
4.460
7.341
6.870
8.353
6.482

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
~,. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

6. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE O~ EX~iENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $20,001 TO $50,000

EXHIBIT 7a
SHEET 8

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP
First 20% .627 .772
Next 20% .816 .943

Middle 20% 1.087 1.1 36
Next 20% 1.21 7 1.131
Last 20% 1.387 1.070

All Groups 1.042 1.032

Loss RatJos1

RERP

.872
1.013
1.1 52
1.103
.966

1.027

Optimized
RERP4

.894
1.015
1.132
1.084
.973

1.026

Alternate
Plan5

.998
1.064
1.126
1.049
.940

1.026

Between Quintile-Squared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

1,391
339
76

471
1,498
3,775

of Avera[~e Loss Ratios6

PERP
520
32

185
1 72
49

958

RERP

164
2

231
106
12

515

Optimized
RERP4

112
2

174
71
7

366

Alternate
PlanS

0
41

159
24
36

26O

Within quintile- Mean Squared
Loss RaUo
Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

2.987
2.412
3.789
5.269
5.849
4.128

Errors of Individual Risk Loss RaUos7

PERP

2.885
2.375
3.793
5.200
5.475
4.008

RERP

2.861
2.371
3.797
5.173
5.442
3.991

Optimized

RERP4

2.860
2.370
3.794
5.161
5.421
3.983

Alternate
Plan5

2.846
2.374
3.790
5.143
5.363
3.965

Notes:

1 Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCl Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quinUle loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



EXHIBIT 7a
SHEET9

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $50,001 TO $100,000

Future Period - Manual Loss Ratios and Modified Loss RatiosI

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.692

.814

.924
1.093
1.424
.996

PERP

.878

.915

.940
1.016
1.095
.984

RERP

.957

.950
.951

1.002
1.022
.983

Optimized
RERP4

.958
.937
.941
.999

1.033
.981

Alternate

Plan5

1.086
.956
.931
.975
.992
.982

Between quintile-Squared
Loss RaUo

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Average Loss Ratios6

Manual3

949
346
58
86

1,798
3,237

PERP

149
72
36
3

90
350

RERP

18
25
24

0
5

72

Optimized

RERP4

18
40
35
0

104

Alternate

PlanS

74
19
48
6
1

148

Within Quintile - Mean Squared
Loss Ratio

Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

1.005
1.038
2.086
3.503
3.639
2.280

Errors of Individual Risk Loss Ratios7

PERP

.917
1.003
2.072
3.450
3.316
2.175

RERP

.912
1.000
2.068
3.445
3.264
2.161

Optimized

RERP4

,913
1.003
2.068
3.439
3.264
2.160

Alternate
Plan5

.899
1.002
2.068
3.436
3.233
2.150

~]otes:

1 Subsequent Pedod Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

~. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $100,001 TO $250,000

EXHIBIT 7a
SHEET~ 0

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP
First 20% .798 1.042
Next 20% .731 .849

Middle 20% 1.025 1.068
Next 20% I .I 26 1.071
Last 20% 1.423 1.072

All Groups 1.025 1.028

Loss Ratios1

RERP

I .I 09
.877

1.080
1.057
1.020
1.028

OpUmized

RERP4

1 .I08
.873

1.077
1.058
1.024
1.028

Alternate

Plan5

1.207
.895

1.078
1.053
.994

1.033

Between Quintile-Squared Error
Loss Ratio

Quintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

408
724

6
1 59

1,789
3,086

of Avera[~e Loss Ratios6

PERP RERP
Optimized

RERP4

18
228
46
50
52

394

119
151
64
32
4

370

117
161
59
34
6

377

Alternate

PlanS

428
110
61
28
0

627

Within Quintile - Mean Squared
Loss Ratio

Quintile2
First 20~
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Errors of Individual Risk Loss Ratios7

Manual3

1.004
.707

1 .I 63
5.604

10.622
3.858

PERP

.952

.647
1.127
5.604

RERP

.959

.641
1.131
5.594

Optimized

10.347
3.775

10.315
3.767

RERP4

.959

.641
I .I 24
5.594

10.328
3.768

Alternate

PlanS

.972

.637
1.093
5.607

10.332
3.767

Notes:

I. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modificaUon factors calculated with several different formulas.

2. QuinUles are based on the loss raUos of the experience period at manual rates.
3. Manual refers to the loss raUo of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCl Revised Plan adjusted to apply a primary experience modificaUon

to expected excess losses in the raUng formula. Credibilities have been opUmized
to reflect this new formula.

~. The sum of squared differences between the quinUle loss raUos (first table)
and 1.000 mulUplied by 10,000.

z. The mean squared difference between an individual risk’s subsequent loss raUo at
manual rates and its experience modificaUon factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $250,001 TO $500,000

EXHIBIT 7a
SHEET11

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .640 .897
Next 20% .871 1.031

Middle 20~ .920 1.011
Next 20% .909 .886
Last 20% 1.118 .873

All Groups .908 .931

Loss Ratios1

RERP

.912
1.032
1.01 5
.878
.877
.934

Optimized

RERP4

.932
1.043
1.024

.877
.869
.936

Alternate
Plan5

.969
1 .O39
1.037
.879
.877
.945

Between Quintile-Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Average Loss Ratios6

Manual3

1,296
166
64
83

139
1,748

PERP

106
10

1
130
161
408

RERP

77
10

2
149
151
389

Optimized

RERP4

46
18
6

1 72
393

Alternate

Plan5

10
15
14

146
151
336

Within Quintile - Mean Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Errors of Individual Risk Loss Ratios7

Manual3

.405

.405

.528
.250
.421
.402

PERP

.272

.368

.519

.249

.445
.375

RERP

.265

.374
.508
.251
.416
.367

Optimized
RERP4

.261

.371

.505

.251

.41 7
.365

Alternate

PlanS

.263

.3S8

.501

.253
.404
.359

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
~. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 1 O,0OO.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP OVER $500,000

EXHIBIT 7a
SHEETI ~

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .308 .506
Next 20% .688 .915

Middle 20% .690 .799
Next 20% .883 .859
Last 20% 1.770 .979

All Groups .935 .886

Loss Ratios1

RERP

.44S

.889

.755

.870
1.134

.917

Optimized
RERP4

.477

.948
.770
.867

1.067
.916

Alternate

Plan5

.481

.929

.778

.887
1.100

.928

Between Quintile-Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Error of Avera~le Loss Ratios6

Manual3

4,789
973
961
137

5,929
12,789

PERP

2,440
72

404
199

4
3,119

RERP

3,080
123
600
169
180

4,152

Optimized
RERP4

2,735
27

529
1 77
45

3,513

Alternate

Plan5

2,694
50

493
128
100

3,465

Within quintile - Mean Squared
Loss Ratio

Quintile2

First 20%
Next 20~

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.520

.I 78

.198
.127

1.570
.555

Errors of Individual Risk Loss RaUos7

PERP

.115

.065

.146

.132

.197
.129

RERP

.168
.069
.174
.142
.240
.154

Optimized

RERP4

.134

.065

.166

.142

.173

.131

Alternate

Plan5

.128

.051

.1 71

.150
.195
.134

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of" squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



EXHIBIT 7a
SHEET13

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

SAMPLE CALCULATION OF EXHIBIT 7a SHEET 1 VALUES

Calculation of between Quintile Squared Error of Average Loss Ratio

a. Average Loss Ratio for RERP - First 20% Quintile

b. Target Average Loss Ratio

.931

1.000

c. Squared Error (a-b)2 0.004761

d. (c)xlO, O00 48

o Hypothetical example of Within Quintile Mean Squared Errors of Individual Risk Loss
Ratios-

Risk
Name

Risk 1

Risk 2
Risk 3
Risk 4

R sk 5
Total

RERP First 20%

Subsequent
Subsequen~

Period
Expected

Losses

45,967

25,856
30,855
23,150,
22,676 :

148,504

Period
Actual I:o
Expected

Loss Ratio

.885
5.217
1.120

.305
.556

(d) (e)

RERP
Experience

Modification
Factor

.801

.857

.767

.843

.782

Squared
Error

((~-(d))2

.007056

19.009600
.124609
.289~44

.051076

Weight i
(~/SUM(b)

.309534
.174110
.207772
.155888

Sum:

Weighted
Squared

Error
(e) x (~

.002184

3.309757

.025890

.045121

.007799

3.391
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2.

3.

4.

10.

11.

SAMPLE CALCULATION OF ELR FACTORS1

Proposed Target Cost (Loss and LAE) Ratio

Proposed Loss Adjustment Expense Factor

Expense and Profit Removal Factor (1) / (2)

Financial Data Loss Ratio (midpoint 5/1/91 )2

Statistical Plan Loss Ratio (at midpoint 2/1/86)3

Statistical Plan Loss Ratio Trend Factor from 2/1/86 to
5/1/884

Trended StatistJcal Plan Loss Ratio

Trend Removal Factor (7) / (4)

Law Amendment Removal Factorss

Loss Development Removal Factors6

Law Amendment and Development Removal
Factors (9) x (10)

Off Balance Adjustment

ELR Factor Before Loss Limitation
((3) x (8)) x ((11 ) / (12))

Loss Limitation Factors8

ELR Factors (13) x (14)

Poli~ Periods
5/86- 4/87 5/87- 4/88 5/88- 4/89

.988 .995 1.000

.907 .859 .783

.896 .855 .783

EXHIBIT 1

Total/

.723

1 .I 20

.646

.905

.657

1.158

.761

.841

XXX

.845z

1.01

.455

Hazard Croups
..JI i/ I1~1 iV

.852 .818 .735 .655

.387 .371 .334 .297

~Calculation adapted from NCCl workpapers concerning 5/1/90 proposed Nebraska filing.
2premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level, developed to ultimate and trended to midpoint

of proposed rates. Includes offset for change in minimum premium multiplier.
3premiums adjusted to 9/1/89 rate level, losses adjusted to 7/1/88 benefit level and developed to ultimate.
4Midpoint of experience rating plan experience period.
5Inverse of weighted average of law amendment factors. Losses by injury type used as weights.
6Inverse of weighted case incurred development factors to ultimate. Development factors are those used in pure premium

exhibits excluding the adjustment to policy year a~re~te level. Weights are losses by serious, non-serious, and
medical, after adjustment to 7/1/88 benefit level.

7Unweighted Average.
8From Exhibit 2.



EXHIBIT 2

CALCULATION OF LOSS LIMITATION FACTOR~

10.

11.

10% of Proposed State
Reference Point (Loss LimitaUon)

Average Fatal Costz

Ratio to Average for Fatal
(1) / (2)

Excess RaUo for Fatal3 (From
Harwayne tables)

Average Perm Total Cost~

Ratio to Average for Perm Total
(I) / (5)

Excess Ratio for Perm Totals
(From Harwayne Tables)

Average Major Perm Partial
Cost2

Ratio to Average for Major Perm
Partial (1) / (8)

Excess Ratio for Perm Partials

(From Harwayne Tables)

(A) Fatal Weight Factor
(B) Perm Total Weight Factor
(C) Major P.P. Weight Factor

Weighted Average Excess Ratio

Loss Umitation Factor 1.000 -
(12)

Hazard Group

49,000 49,000 49,000 49,000

9,737 141,392 168,856 191 ,I 39

.41 .35 .29 .26

.683 .742 .801 .830

184,818 216,698 224,500 282,912

.27 .23 .22 .17

.821 .859 .868 .911

59,877 61,996 69,415 75,375

.82 .79 .71 .65

.320 .334 .376 .411

.019 .028 .059 .115

.024 .034 .043 .060

.361 .396 .481 .475

.148 .182 .265 .345

¯ 852 .818 .735 .655

1Cadulation adapted from NCCl workpapers concerning 5/1/90 proposed Nebraska rate filin&
2The state average cost per case for all hazard groups combined is adjusted for each hazard group using countrywide

differentials based on the latest 1 st, 2nd, and 3rd reports of StatistJcal Plan Data.
3Excess ratios are the proportion of total (indemnity and medical) losses in excess of the loss limitation (1).



EXHIBIT 3

STATE

Florida
Maine
Nebraska
Utah

Florida
Maine
Nebraska
Utah

STATE

Florida
Maine
Nebraska2

Utah

Florida
Maine
Nebraska
Utah

PRIOR EXPERIENCE RATING PlAN - LOSS LIMITATION FACTORS1

HAZARD GROUPS

Predicted Loss Limitation Factors
.963 .953
.965 .9S7
.976 .966
.978 .970

.934

.938

.944

.946

.901

.912

.906

.908

ActualLoss LimitaUon Factors
.930 ,921
1.00 ,973
1.00 .970
1.00 .889

,949
.930
.922
.936

.776

.761

.855

.862

REVISED EXPERIENCE RATING PLAN - LOSS LIMITATION FACTORS

HAZARD GROUPS
II III

Predicted Loss LimitaUon Factors
.835 .812
.891 .876
.852 .818
.876 .851

.746

.830

.735

.770

IV

.684

.782

.655
.693

ActualLoss LimitaUon Factors
.866 .832
.984 ,938
1.00 .874
.809 .812

.836 .672

.858 .652

.808 .621

.808 .683

1 Loss limitation factors are the proportion of total losses that remain after the impact of loss limitaUons. They are used
in the calculation of ELR factors (Exhibit 2).

2Exhibit 2.



EXHIBIT 4

C&LCUL&TION OF DISCOUNT RATIO FACTORS1

(A) (B) (C)
Serious Non-Serious Medical

1. Total Indemnity Losses2 20,203,556 15,563,631 XXX

2. Total Medical Losses2 11,128,455 15,578,048 6,229,082

3. Total Losses (1) + (2) 31,332,011 31,141,679 6,229,082

4. Total Primary Losses-~ 2,639,782 15,875,150 5,900,705

5. Estimated Indemnity Primary

o

o

o

10.

11.

12.

(4) x ((1) / (3))

Estimated Medical Primary
(4) - (5)

Primary for D-Ratios
A & B -- (5), C -- Sum of (6)

Total Losses for D-RaUos
A&B-- (1),C=(2D)

First Report Partial D-Ratios
(7) / (8)

First Report Loss Distribution
(8) I Sum of (8)

UIUmate Report Loss
DistribuUon4

Final D-Ratio Factors
(9) x (lO) / (11)

1,702,659 7,937,575 XXX

(D)
Total

XXX

32,935,585

68,702,772

XXX

XXX

937,123 7,937,575 5,900,705 1 4,775,403

1,702,659 7,937,575 14,775,403 XXX

20,203,556 15,563,631 32,935,585 68,702,772

.084 .510 .449 XXX

¯ 294 .227 .479 "1.000

.406 .165 .429 1.000

¯ 061 .702 .501 XXX

1CalculaUon adapted from NCCI workpapers concerning 5/1/90 proposed Nebraska filin&
2Source document is Grand Total NC-235 excluding stevedoring.
3Source document is loss study program.
4From pure premium exhibit check.sheet adjusted by rate factors.



EXHIBIT 3
SHEET 1

AVERAGE EXPERIENCE RATING MODIFICATIONS FOR RATABLE RISKS1

(Excluding Self-Insured Risks 1987-1990)2

STATE 199___~01989 198~8 198~7 198~6 198.5 198~4 198._._.~3
Alabama 1.041 1.059 1.001 1.011 1.039 1.037 1.031 1.005
Arizona .987 .988 .965 .976 1.002 .992 .895 .870
Arkansas 1.091 1.063 1.056 1.037 1.047 1.022 1.000 .978
Colorado 1.026 1.014 1.029 1.003 .991 1.060 1.056 1.072
Connecticut 1.010 1.029 1.043 1.040 1.034 1.036 1.032 1.041
District of Columbia 1.066 1.033 1.050 1.106 I .I 03 1.095 I .I 14 1.039
Florida .970 .935 .951 .972 .995 .987 .969 .961
Georgia 1.015 .953 .947 .993 1.007 1.016 .997 1.005
Idaho .972 .969 .976 .975 1.035 1.021 .950 .964
lllinois .980 .987 .990 1.015 1.020 .999 .973 1.027
Indiana 1.023 .998 .991 1.007 1.008 1.000 .991 .991
lowa 1.056 1.077 1.071 1.050 1.028 1.023 1.021 1.009
Kansas 1.035 1.01 2 1.046 1.050 1.044 1.019 .990 .996
Kentucky 1.053 1.042 1.014 .991 .981 .960 1.018 .954
Louisiana I .I 19 I .I 17 I .’I 31 I .I 33 I .I 30 1.073 1.055 1.036
Maine I .I 97 1.187 I .I 82 1.496 1.195 1.206 1 .I 67 I .I I 0
Maryland .958 .936 .941 ~965 1.01 5 1.040 1.011 1.010
Mississippi 1.035 1.027 1.002 1.047 1.022 1.004 .994 1.000
Missouri 1.056 1.063 1.033 1.01 5 1.032 1.013 .997 .951
Montana .980 1.000 1.01 7 1.032 1.002 .995 .986 .980
Nebraska 1.089 1.048 1.025 1.020 1.016 1.012 1.01 3 1.023
New Hampshire 1.001 1.010 1.022 1.037 1.058 1.080 1.045 1.027
New Mexico 1.077 1.056 1.029 1.092 1.081 1.034 1.007 .973
Oklahoma 1.074 1.084 I .I 50 1.164 1 .I 24 I .I 70 1.004 .922
Oregon .940 .963 1.006 1.036 1.013 1.007 .970 .980
Rhode Island 1.058 1.056 1.067 1 .I 18 1.093 1.062 1.049 1.056
South Carolina 1.039 1.035 1.028 1.035 1.030 .957 .960 .984
South Dakota 1.093 1.095 1.056 1.035 1.025 1.046 1.027 1.022
Tennessee 1.011 1.016 .993 1.006 .741 .808 .750 .774
Utah .990 .977 .970 .975 .942 .958 .900 .989
Vermont 1.01 4 .996 1.042 1.051 1.019 1.013 1.021 .992
Virginia .996 .983 .977 .979 1.021 1.021 1.024 XXX
Hawaii 1.039 .959 .955 .981 1.019 1.051 .996 .996
Alaska .958 .971 .972 .936 .952 .956 .915 .873
intrastate3 1.010 1.003 1.007 1.024 1.020 1.018 .995 .946
interstate3 .989 .950 .978 .988

Countrywide4 .997 .970 .989 1.002

I Ratable risks are those risks with experience modificaUon factors. Note that 1986 and prior may include self-

insured risks;1987 and subsequent exclude self-insured risks.

2Sheet 2 of this exhibit shows the avera~e factors before excluding self-insured Risks for 1983 to 1989.
Removal of Self-lnsured risks had a big impact for Tennessee. For the remaining states, the impact
appears to be minor relative to the normal year to year fluctuaUons.

31987 and subsequent weighted by expected losses; 1986 and prior weighted by premiums.

41ntrastate and Interstate weighted by expected losses.



EXHIBI~
sHeE 

AVERAGE EXPERIENCE RATING MODIFICATIONS FOR RATABLE RISKS1
(Including Some Self-Insured Risks)

STATE 198._._~9 1988 198.___Z7 198..__~6 198.__..~5 198~4 1983
Alabama 1.057 .999 1.011 1.039 1.037 1.031 1.005
Arizona .988 .965 .976 1.002 .992 .895 .870
Arkansas 1.061 1.056 1.038 1.047 1.022 1.000 .978
Colorado .975 1.021 1.01’2 .991 1.060 1.056 1.072
ConnecUcuL 1.039 1.052 1.047 1.034 1.036 1.032 ! .041
District of Columbia 1.033 1.050 1.106 1.1 03 1.095 1.114 1.039
Florida .935 .954 .973 .995 .987 .969 .961
Georgia .934 .937 .976 1.007 1.016 .997 1.005
Idaho .969 .976 .975 1.035 1.021 .950 .964
Illinois .990 .990 1.01 5 1.020 .999 .973 1.027
Indiana .998 .991 1.007 1.008 1.000 .991 .991
Iowa 1.076 1.068 1.050 1.028 1.023 1.021 1.009
Kansas 1.019 1.052 1.053 1.044 1.01 9 .990 .996
Kentucky 1.024 .996 .977 .981 .960 1.018 .954
Louisiana 1.098 1.112 1.1 24 1.1 30 1.073 1.055 1.036
Maine 1.186 1.249 1.474 1.1 95 1.206 1.167 1.110
Maryland .934 .941 .964 1.01 5 1.040 1.011 1.01 0
Mississippi 1.027 1.001 1.046 1.022 1.004 .994 1.000
Missouri 1.059 1.031 1.007 1.032 1.013 .997 .951
Montana 1.000 1.017 1.032 1.002 .995 .986 .980
Nebraska 1.049 1.025 1.020 1.01 6 1.01 2 1.013 1.023
New Hampshire 1.01 0 1.024 1.036 1.058 1.080 1.045 1.027
New Mexico 1.050 :~ .039 1.1 05 1.081 1.034 1.007 .973
Oklahoma 1.085 1.1 50 1.1 57 1.124 1.1 70 1.004 .922
Oregon .963 1.004 1.036 1.01 3 1.007 .970 .980
Rhode Island 1.056 1.067 1.118 1.093 1.062 1.049 1.056
South Carolina 1.035 1.028 1.035 1.030 .957 .960 .984
South Dakota 1.090 1.056 1.035 1.025 1.046 1.027 1.022
Tennessee .881 .841 . .811 .741 .808 .750 .774
Utah .962 .984 1.01 3 .942 .958 .900 .989
Vermont .996 1.042 1.052 1.01 9 1.01 3 1.021 .992
Virginia .983 .977 .979 1.021 1.021 1.024 XXX
Hawaii .959 .953 .981 1.01 9 1.051 .996 .996
Alaska .971 .975 .936 .952 .956 .915 .873

Intrastate2 1.000 1.003 1.018 1.020 1.018 .995 .946

1 Ratable risks are those risks with experience modificaUon factors.
2 Weishted by premiums.



EXHIBIT 6

EXPERIENCE RATING PLAN - RISK SIZE RANGES

State

Florida (3 Years)

Colorado (3 Years)

Nebraska (3 Years)

Utah (3 Years)

Maine (3 Years)

Florida (5 Years)

Size Range

1
2
3
4
5

ALL

I
2
3
4
5

ALL

1
2
3
4
5

ALL

I
2
3
4
5

ALL

1
2
3
4
5

ALL

1
2
3
4
5

ALL

# of Risks

2,504
2,504
2,504
2,504
2,504

12,520

2,130
2,130
2,130
2,129
2,129

10,648

584
584
584
585
585

2,922

606
606
606
606
606

3,030

491
491
491
491
491

2,455

1,455
1,455
1,455
1,455
1,455
7,275

Average
E [Loss]
Per Risk
Per Year

2,955
4,643
7,106
12,275
48,539
15,103

2,022
3,232
4,863
8,805
57,159
15,213

1,653
2,409
3,491
5,655
16,813
6,008

2,039
3,078
4,375
7,144
29,438
9,215

1,967
3,151
4,847
8,700

31,550
10, 043

2,890
4,477
6,776
11,890
48,172
14,841



EXHIBIT 7a
SHEET 1

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

Loss Ratio
C~uintile~

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All,, Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manuals

0.684

0.780

0.968

1.117

1.396

1.000

PERP

0.852

0.902

1.024

1.062

1.055

0.995

RERP

0.931

0.951

1.045

1.040

0.983

0.995

Op_timiz.ed
RERP"

0.960

0.968

1.045

1.023

0.968

0.993

Loss Ratio
C~uintilez

First 20%

Next 20%

Middle 20%,

Next 20%

Last 20%

Total

Between

Manual3

999

484

10

137

1,568

31198

quintile-Squared Error of Average Loss Ratios6

PERP

219

96

6

38

30

389

RERP

48

24

20

16

3

111

Op_timiz.ed
RERP" ..

16

10

20

5

10

61

Alternate
Plans

1.027

0.984

1.042

1.009

0.957

0.997

Alternate
Plans

7

3

18

1

18

47

Loss Ratio
C~uintilez

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Within quintile - Mean Squared Errors of Individual Risk Loss Ratios7

Manual3 PERP RERP

3.493 3.401 3.391

2.667 2.620 2.614

3.976 3.963 3.966

5.754 5.726 5.71 7

7.043 6.690 6.633

4.637 4.527 4.511

Op_timiz.ed
RERI~

3.388

2.614

3.964

5.713

6.619

4..506

Alternate
Plans

3.385

2.610

3.957

5.712

6.602

4.499

Notes:

1. Subsequent Period Loss ratios are shown, on. a manual basis and after applic,3.tion

32~
of the experience modification tactors calculated with several different f~rmulas.
Quintiles are based on the loss ratios of the experience period at manual rates.
Manual refers to the loss ratio of the subsequent Reriod.on a ma.nu.al ra.te basis.

4. This is the NCCI Revised Plan with the credibility formulas re-calculated
to minimize the sum of squared differences between modified loss ratios and 1.000.

5. This is the NCCI Revised Plan adjusted to apply a primary experie.nce modification
to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

6. Th.e sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.                  ,          .

7. The mean squared cliff&fence between an individual risk s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE O~EXPERI’ENCE RATING PLANS
(By State)

EXHIBIT 7a
SHEET

State

Florida

Maine

Nebraska

Utah

All States

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manual2

1.000

1.000

0.999

0.996

1.000

PERP

1.008

0.965

0.989

0.982

0.995

RERP

1.005

0.977

0.985

0.976

0.995

Op_timiz.ed
RERP"

1.005

0.972

0.983

0.973

0.993

Alternate
Plan’

1.007

0.977

0.988

0.980

0.997

State

Florida

Maine

Nebraska

Utah

,, Total

Between Hazard Groups - Squared Error of Average Loss Ratioss

Manual2

0

0

0

0

0

PERP

1

12

1

3

17

RERP

0

5

2

6

13

Ostimized
RERP3

0

8

3

7

18

Alternate
Plan4

0

5

1

4

10

Within Hazard Group - Mean Squared Errors of Individual Risk Loss Ratios6

State Manual2 PERP RERP

Florida 5.317 5.204 5.177

Maine 3.104 2.960 2.964

Nebraska 5.327 5.283 5.287

Utah 2.679 2.613 2.603

All States 4.637 4.527 4.511

Op_timiz, ed
RERI~

5,169

2.959

5.284

2.621

4.506

Alternate
Plan~

5.160

2.963

5.282

2.596

4.499

Notes:

1. Su .bsequent Period Lo.~._ratios are shown, on. a manual basis and after a.pplic~.tion
of the e.xl~.rience .rno~l. ilication ta..c~rs c~. Iculated with ~veral differeqt lorm.ulas.

2. Manual refers to the Ios~ ratio of the subsequent .l~eriod on a manual ra.te basis.
3. This is the NCCI Revised Plan with the crecfibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
4. This is the ,NCCI Re, vised Pla.n, adjusted, to apply a~ pr!.,m.a,~ exj~erie,nce modification

to ex.Decr_e~, excess.losses, in me rating formula. ~re~iDidfies nave been optimize~
to rellect this new lormula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000, multiplied by 10,000.

6. The mean squar~cl difference between an individual risk’s subsequent period loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBIT 7a
SHEET 3

Risk Size~

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Manual~

0.932

0.995

1.008

1.042

0.996

1.025

0.908

0.935’

1.000

PERP

0.927

0.993

1.005

1.032

0.984

1.028

0.931

0.886

0.995

RERP

0.922

0.989

1.002

1.027

0.983

1.028

0.934

0.917

0.995

Op_timized
RERPs

0.918

0.985

1.001

1.026

0.981

1.028

0.936

I0,916

0.993

Alternate
Plan4

0.924

0.987

1.003

1.026

0.982

1.033

0.945

0.928

0.997

Risk Size7

2,501 to 5,000

5,001 to 10,000

10,001 tO 20,000

2o, ool to 5o, ooo
50,001 to 100,000

100,001 tO 250K

250,001 to 500K

Over 500,000

Toal

Beb,veen

Manual2

46

0

1

18

0

6

85

42

198

Sizes - Squared Error of Average

PERP

53

0

0

10

3

8

48

130

252

RERP

61

1

0

7

3

8

44

69

193

Loss Ratioss

Op_timiz.ed
RERP

67

2

0

7

4

8
41

71

200

Alternate.
Plan4

58

2

0

7

3

11

30

52

163



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Risk Size)

EXHIBIT 7a
SHEET 4

Risk Size7

2,501 to 5,000

5,001 to 10,000

10,001 to 20,000

20,001 to 50,000

50,001 to 100,000

100,001 to 250K

250,001 to 500K

Over 500,000

All Groups

Within Sizes - Mean Squared Errors of Individual Risk Loss Ratios6

Op_timiz.ed
Manual2 PE RP RE RP RERP~

10.348

13.171

6.499

4.008

2.175

3.775

0.375

0.129

4.527

10.218

13.142

6.476

3.992

2.161

3.767

0.367

0.154

4.511

10.202

13.121

6.476

3.983

2.161

3.768

0.365

0.131

4.506

10.486

13.245

6.587

4.128

2.280

3.858

0.402

0.555

4.637

Alternate
Plan~

10.1 72

13.123

6.482

3.965

2.150

3.767

0.359

0.134

4.499

Notes:

1. Su.bsequent Period Loss ratios are shown on a manual basis and after application
of the exl~.rience modification factors calculated with several different f~)rmulas.

2. Manual refers to the loss ratio of the subs~uent L~eriod on a manual rate basis.
3. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of SCluared differences between modified loss ratios and 1.000.
4. This is the NCCI Revised Plan adjusted to apply a primary exl)erience modification

to expected excess losses in the rating formula. Credibilities 5ave been optimized
to reflect this new formula.

5. Th.e sum of squared d!fferences betvceen the quintile loss ratios (first table)
and 1.000, multiplied by I 0,000.

6. The rn~, an squar.~d difference between an individual risk’s subsequent period loss ratio at
manua~ rates and its experience rnodificatiqn factor.

7. Risk size is measured b~/expected losses (three years).



EXHIBIT 7a
SHEET S

PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $2,501 TO $5,000

:uture Period - Manual Loss Ratios and Modified Loss Ratios1

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20~

All Groups

Manual3

.608

.622

.667
1.31 0
1.421

.932

PERP

.650

.664

.705
1.328
1.162
.927

RERP

.708

.721

.754
1.346
.966
.922

Optimized

RERP4

.783

.786

.805
1.336

.839

.918

Alternate

PlanS

.746

.755

.776
1.334

.909
.924

Between Quintile-Squared Error of Average Loss Ratios6

Loss RaUo Optimized Alternate
Quintile2 Manual3 PERP RERP RERp4 PlanS

First 20% 1,537 1,225 853 471 645
Next 20% 1,429 1,129 778 458 600

Middle 20% 1,1 09 870 605 380 502
Next 20% 961 1,076 1,1 97 1,1 29 1,116
Last 20% 1,772 262 12 259 83

Total 6,808 4,562 3,445 2,697 2,946

Within QuinUle - Mean Squared Errors of Individual Risk Loss RaUos7

Loss Ratio OpUmized Alternate
QuinUle2 Manual3 PERP RERP RERp4 PlanS

First 20% 5.891 5.838 5.789 5.743 5.764
Next 20% 4.423 4.379 4.337 4.311 4.321

Middle 20% 7.225 7.190 7.156 7.146 7.149
Next 20% 14.042 14.035 14.031 14.012 14.013
Last 20% 20.670 20.116 19.590 19.611 19.424

All Groups 10.486 10.348 10.218 10.202 10.1 72

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

~. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $S,001 TO $10,000

EXHIBIT 7a
SHEET 6

-’uture Period - Manual Loss Ratios and Modified
Loss RaUo

QuinUle2 Manual3 PERP

First 20% .767 .851
Next 20% .754 .832

Middle 20% .926 .994
Next 20~ 1.1 61 ~ .152
Last 2C~ 1.336 1.071

All Groups .995 .993

Loss Ratios1

RERP

.955

.923
1.069
1.130

.903

.989

Optimized
RERP4

1.034
.988

1.109
1.087

.838

.985

Alternate

Plan5

1.01 2
.966

1.090
1.090
.866

.987

Between Quintile-Squared Error of Avera[~e Loss
Loss Ratio

Quintile2 Manual3

First 20% 543
Next 20% 605

Middle 20% 55
Next 20% 259
Last 20% 1,129

Total 2,591

Ratios6

PERP RERP
Optimized

RERP4

222
282

0
231
50

785

20
59
48

169
94

390

12
I

119
76

262
470

Alternate

Plan5

1
12
81
81

!80
355

Within Qu!ntile - Mean Squared Errors of Individual Risk Loss
Loss RaUo

Quintile2 Manual3 PERP

First 20% 13.035 12.992 1
Next 20% 10.215 10.1 79 1

Middle 20~ 11.937 11.935 1
Next 20% 15.347 15.331 1
Last 20% 15.480 15.219 1

All Groups 13.245 13.171 1

RaUos7

RERP
2.972
0.160
1.943
5.322
5.117
3.141

Optimized
RERP

12.972
10.158
11.952
15.310
15.024
13.121

Alternate

Plan5

12.972
10.154
11.946
15.304
15.048
13.122

Notes:

I. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. quintiles are based on the loss raUos of the experience period at manual rates.
3. Manual refers to the loss raUo of the subsequent period on a manual rate basis.
4. This is the NCCl Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss raUos and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modificaUon

to expected excess losses in the rating formula. Credibilities have been opUmized
to reflect this new formula.

5. The sum of squared differences between the quinUle loss raUos (first table)
and 1.000 mulUplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss raUo at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $10,001 TO $20,000

EXHIBIT 7a
SHEET 7

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP
First 20% .712 .831
Next 20% .772 .879

Middle 20% .959 1.031
Next 20% 1.124 1.068
Last 20% 1.437 1.126

All Groups 1.008 1.005

Loss Ratios1

RERP

.946

.976
1.084
1.014
.985

1.002

Optimized
RERP4

.998
1.011
1.087
.972
.971

1.001

Alternal:e

Plan5

1.037
1.035
1.092
.955
.961

1.003

’Between Quintile-Squared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

829
520
17

154
1,91 0
3,430

of Avera[~e Loss Ratios6

PERP

286
146
10
46

159
647

RERP
29
6

71
2
2

110

Optimized
RERP4

0
1

76
8
8

93

Alternate
Plan5

14
12
85
20
15

146

Within Quintile - Mean Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
fast 20%

All Groups

Errors of Individual Risk Loss Ratios7

Manual3

5.354
4.509
7.342
6.859
8.749
6.587

PERP

5.298
4.470
7.337
6.850
8.428
6.499

RERP

5.279
4.461
7.342
6.856
8.331
6.476

Optimized
RERP4

S.276
4.465
7.342
6.864
8.322
6.476

Alternate

Plan5

5.276
4.460
7.341
6.870
8.353

" 6.482

I. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
Manual refers to the loss ratio o/" the subsequent period on a manual rate basis.
This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.
The sum of squared differences between the quintile loss ratios (first table)

and 1.000 multiplied by I0,000.
z. The mean squared difference between an individual risk’s subsequent loss ratio at

manual rates and its experience modification l’actor.



PERFORMANCE O’F Ex~RiENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $20,001 TO $50,000

EXHIBIT 7a
SHEET 8

Future Period - Manual Loss Ratios and Modified

Loss Ratio

Quintile2 Manual3 PERP
First 20% .627 .772
Next 20% .816 .943

Middle 20% 1.087 1.136
Next 20% 1.217 1.131
Last 20% 1.387 1.070

All Groups 1.042 1.032

Loss Ratios1

RERP

.872
1.01 3
1.1 52
1.103
.966

1.027

Optimized
RERP4

.894
1.015
1.132
1.084

.973
1.026

Alternate

PlanS

.998
1.064
1.126
1.049
.940

1.026

Between Quintile-Squared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

1,391
339
76

471
1,498
3,775

of Average Loss Ratios6

PERP RERP
Optimized

RERP4
520
32

185
1 72
49

958

164
2

231
106

12
515

112
2

1 74
71
7

366

Alternate

PlanS

0
41

159
24
36

260

Within Quintile - Mean Squared
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 2096
Last 20%

All Croups

Manual3

2.987
2.412
3.789
5.269
5.849
4.128

Errors of Individual Risk Loss Ratios7

PERP

2.885
2.375
3.793
5.200
5.475
4.008

RERP
2.861
2.371
3.797
5.1 73
5.442
3.991

Optimized
RERP4

2.860
2.370
3.794
5.I 61
5.421
3.983

Alternate

PlanS

2.846
2.374
3.790
5.143
5.363
3.965

Notes:

¯ Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formula~

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula¯ Credibilities have been optimized
to reflect this new formula.

5. The sum of" squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

7. 1he mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $50,001 TO $100,000

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP

First 20% .692 .878
Next 20% .814 .91 S

Middle 20% .924 .940
Next 20% 1.093 1.016
Last 20% 1.424 1.095

All Groups .996 .984

Loss RatiosI

RERP

.957

.950
.951

1.002
1.022
.983

Optimized
RERP4

.958

.937

.941

.999
1.033

.981

Between Quintile-Squared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

949
346
58
86

1,798
3,237

of AverageLoss Ratios6

PERP
149
72
36

3
90
350

RERP

18
25
24
0
5

72

Optimized
RERI:,4

18
40
35
0

11
104

Within Quintile - Mean Squared
Loss Ratio

(~uintile2
First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

1.005
1.038
2.086
3.503
3.639
2.280

Errors of Individual Risk Loss Ratios7

PERP

.91 7
1.003
2.072
3.450
3.316
2.1 75

RERP

.912
1.000
2.068
3.445
3.264
2.161

Optimized
RERP4

.913
1.003
2.068
3.439
3.264
2.160

Notes:

EXHIBIT 7a
SHEET9

Alternate

Plan5

1.086
.956
.931
.975
.992
.982

Alternate

Plan5

74
19
48

6
1

148

Alternate
Plan5

.899
1.002
2.068
3.436
3.233
2.150

1 Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

~. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and it~ experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP $100,001 TO $250,000

EXHIBIT 7a
SH EET10

Future Period - Manual Loss Ratios and Modified
Loss Ratio

Quintile2 Manual3 PERP
First 20% .798 1.042
Next 20~ .731 .849

Middle 20~ 1.025 1.068
Next 20~ 1.126 1.071
Last 20~ 1.423 1.072

All Groups 1.025 1.028

Loss Ratios1

RERP

1.1 09
.877

1.080
1.057
1.020
1.028

Optimized

RERF,4

1.1 08
.873

1.077
1.058
1.024
1.028

Alternate

Plan5

1.207
.895

1.078
1.053

.994
1.033

Between Quintile-Squared Error of Avera[~e Loss
Loss Ratio

Quintile2 Manual3

First 20~ 408
Next 20~ 724

Middle 20~ 6
Next 20~ 1 59
Last 20~ 1,789

Total 3,086

Ratios6

PERP

18
228
46
50
52

394

RERP

119
151
64
32
4

370

Optimized
RERP4

117
161
59
34
6

377

Alternate

Plan5

428
110
61
28
0

627

Within Quintile - Mean Squared
Loss Ratio

C~uintile2
First 20%
Next 20%

Middle 20~
Next 20~
Last 20~

All Groups

Manual3

1.004
.707

1.163
5.604

10.622
3.858

Errors of Individual Risk Loss Ratios7

PERP

.952
.647

1.127
5.604

10.347
3.775

RERP

.959

.641
1.131
5.594

10.315
3.767

Optimized

RERP4

.959

.641
1.124
5.594

10.328
3.768

Alternate

Plan5

.972

.637
1.093
5.607

10.332
3.767

Notes:

Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
4. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1.000 multiplied by 10,000.

z. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Lo~s Ratio)

EXPEC’I’ED LOSS SIZE GROUP $250,001 TO $500,000

EXHIBIT 7a
SHEET11

Future Period - Manual Loss Ratios and Modified Loss Ratios1

Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Manual3

.640

.871
.920
.909

1.118
.908

PERP

.897
1.031
1.011

.886
.873
.931

RERP

.912
1.032
1.01 5

.878

.877

.934

Optimized

RERP4

.932
1.043
1.024

.877
.869
.936

Alternate

Plan5

.969
1.039
1.037
.879
.877
.945

Between quinUle.Scluared Error
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

1,296
166
64
83

139
1,748

of Avera~e Loss Ratios6

PERP

106
10

1
130
161
4O8

RERP

77
10

2
149
151
389

Optimized

RERP4

46
18

6
151
172
393

Alternate

Plan5

10
15
14

146
151
336

Within QuinUle - Mean Squared
Loss RaUo

quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Groups

Errors of Individual Risk Loss Ratios7

Optimized Alternate
Manual3 PERP RERP RERp4 Plan 5

.405 .272 .265 .261 .263
.405 .368 .374 .371 .358
.528 .519 .508 .505 .501
.2.50 .249 .251 .251 .253
.421 .445 .416 .41 7 .404
.402 .375 .367 .365 .359

Notes:

1. Subsequent Period Loss ratios are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss ratios of the experience period at manual rates.
3. Manual refers to the loss ratio of the subsequent period on a manual rate basis.
3. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss ratios and 1 .OOO.
5. This is the NCCI Revised Plan adjusted to apply a primary experience modification

to expected excess losses in the rating formula. Credibilities have been optimized
to reflect this new formula.

5. The sum of squared differences between the quintile loss ratios (first table)
and 1 .O00 multiplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss ratio at
manual rates and its experience modification factor.



PERFORMANCE ~)F E~’~IENCE RATING PLANS
(By Loss Ratio)

EXPECTED LOSS SIZE GROUP OVER $S00,000

EXHIBIT 7a
SHEETI "~

Future Period - Manual Loss RaUos and Modified
Loss RaUo
Quintile2 Manual3 PERP
First 20% .308 .506
Next 20% .688 .915

Middle 20% .690 .799
Next 20% .883 .859
Last 20% 1.770 .979

All Groups .935 .886

Loss Ratios1

RERP

.445

.889

.755

.870
1.1 34

.917

Optimized

RERP4

.477
.948
.770
.867

1.067
.916

Alternate

Plan5

.481

.929

.778

.887
1.100

.928

Between Quintile-Scluared Error of Average Loss Ratios6
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

Total

Manual3

4,789
973
961
137

5,929
12,789

PERP

2,440
72

404
199

4
3,119

RERP

3,080
123
600
169
180

4,152

OpUmized

RERP4

2,735
27

529
177
45

3,513

Alternate
Plan5

2,694
50

493
128
100

3,465

Within Quintile - Mean Squared Errors of Individual Risk Loss Ratios7
Loss Ratio

Quintile2

First 20%
Next 20%

Middle 20%
Next 20%
Last 20%

All Croups

Manual3

.520

.178
.198
.127

1.570
.555

PERP

.115

.065

.146

.132

.197
.129

RERP

.168
.069
.174
.142
.240
.154

Optimized
RERP4

.134

.065

.166
.142
.173
.131

Alternate

Plan5

.I 28

.051

.1 71

.150

.195
.134

Notes:

I. Subsequent Period Loss raUos are shown on a manual basis and after application
of the experience modification factors calculated with several different formulas.

2. Quintiles are based on the loss raUos of the experience period at manual rates.
3. Manual refers to the loss raUo of the subsequent period on a manual rate basis.
�. This is the NCCI Revised Plan with the credibility formulas re-calculated

to minimize the sum of squared differences between modified loss raUos and 1.000.
5. This is the NCCI Revised Plan adjusted to apply a priman/experience modificaUon

to expected excess losses in the rating formula. CredibiliUes have been opUmized
to reflect this new formula.

6. The sum of squared differences between the quinUle loss raUos (first table)
and 1.000 mulUplied by 10,000.

7. The mean squared difference between an individual risk’s subsequent loss raUo at
manual rates and its experience modificarion factor.



PERFORMANCE OF EXPERIENCE RATING PLANS
(By Loss Ratio)

SAMPLE CALCULATION OF EXHIBIT 7a SHEET 1 VALUES

EXHIBIT 7a
SHEET] 3

Calculation of between Quintile Squared Error of Average Loss Ratio

a. Average Loss Ratio for RERP - First 20% Quintile

b. Target Average Loss Ratio

.931

1.000

c. Squared Error (a-b)2

d. (c)xl0,O00

0.004761

48

Hypothetical example of Within Quintile Mean Squared Errors of Individual Risk Loss
Ratios - RERP First 20%

(a)          (b)           (c)            (d)             (e)            (f)          (g)

Subsequent
Subsequent Period RERP Weigh ted

Period Actual to Experience Squared Squared
Ris~ Expected Expected Modification Error Weight ~ Error i

Name Losses Loss Ratio Factor ((c).(d))2 (b)/SUM(b) (e) x (~)
Risk I 45,967 .885 .801 .007056 .309534 .002184
Risk 2 25,856 5.217 .857 19.0096001 .I 74110 3.309757
Risk 3 30,855 I .I 20 .767 .124609 .207772 .025890
Risk 4 23,1 50 .305 .843 .289444 .1 55888 .045121
Risk 5 22,676 .556 .782 .051076 .152696 .007799
Total 148,504 Sum: 3.391



TEST OF $2,000 SINGLE SPLIT POINT
(By Loss Ratio)

EXHIBIT 7b
SHEET 1

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

St000 Split Point 2t000 S~lit Point

Manual~

0.684

0.780

0.968

1.117

1.396

1.000

Op_timiz.ed
RERI~

0.960

0.968

1.045

1.023

0.968

0.993

Alternate Plans

1.027

0.984

1.042

1.009

0.957

0.997

Op_timiz.ed
RERI~

0.937

0.951

1.038

1.035

0.984

0.993

Alternate
Plans

1.123

1.008

1.032

0.987

0.928

0.995

Loss Ratio
(~uintilez

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

Total

Loss Ratio
C~uintile2

First 20%

Next 20%

Middle 20°/0

Next 20%

Last 20%

All Groups

Notes:

1.

4.

5.

Between

Manual3

999

484

10

137

1 ~568

3r198

St000 Split Point

Op_timiz.ed Alternate
RERP" Plans

C~uintile-Scluared Error of Average Loss Ratios6

2t000 S~lit Point

Op_timiz.ed Alternate
RERP" Plans

40

24

14

12

3
93

16

10

20

5

10

61

7

3

18

1

18

47

151

1

10

2

52

216

Within C~uintile - Mean Squared Errors of Individual Risk Loss Ratios’

Manual3

5t000 Split Point

OL~_timiz.ed Alternate
RERP" Plans

2r000 S~lit Point

OPRUmized Altemate
ERP~ Plans

3.493 3.388 3.385 3.388 3.386

2.667 2.614 2.610 2.613 2.608
3.976 3.964 3.957 3.967 3.961

5.754 5.713 5.712 5.716 5.719
7.043 6.619 6.602 6.631 6.606

4.637 4.506 4.499 4.510 4.502

~u.,bsequent Period Loss ratios are shown on a manual basis and after application
me experience modif’m.ation factors ~lculated with several different f~rmulas.
uintiles are based on the loss ratios ot the experience period at manual rates.
anual refers to the loss ratio of the subsequent Reriod on a manual rate basis.

~This.is.th.e N.,CCI Revis~cl, Plan w, i~,the cred~.bility formulas re-calculated
~ m~mm. ~ze me sum o~ square(] ait~erences between modified loss ratios and 1.000.his is the NCCI Revised Plan adjusted to apply a primary experience modification
~to ex,~::~..t~, .excessolosses, in the rating formura. C~:edibilifies 6ave been optimized
co re~ect tins new ~ormula.
Th.e sum of squared differences between the quintile loss ratios (first table)
and 1.000, multiplied by 10,000.                  ,
The mean squar~.=d difference between an individual risk s subsequent period loss ratio at
manual rates and its experience modification factor.



TEST OF $10,000 SINGLE SPLIT POINT
(By Loss Ratio)

EXHIBIT 7b
SHEET 2

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios’

Manual3

0.684

0.780

0.968

1.117

1.396

1.000

5,000
Op_Umiz.ed

RERI~

0.960

0.968

1.045

1.023

0.968

0.993

Split Point

Alternate Plans

1.027

0.984

1.042

1.009

0.957

0.997

I0,000 Split Point

Op_timiz.ed
RERI~

0.972

0.982

1.059

1.031

0.947

0.994

Alternate
Plans

1.001

0.987

1.056

1.026

0.948

0.998

Loss Ratio
Quintile2

First 2(7/~

Next 2(7/~

Middle 20%

Next 20%

Last 2(7,6

Total

Between

Manual3

999

484

10

137

1,568

3,198

C~uintile-Scluared Error of Average Loss Ratios6

5,000 Split Point                10,000

Op_timiz.ed Alternate Op_timiz.ed
RERP" Plans RERP"

7

3

18

1

18

47

8

3

35

10

28

84

16

10

20

5

10

61

S )lit Point

Alternate
Plans

0

2

31

7

27

67

Loss Ratio
Quintile’

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Notes:

Within Quintile - Mean Squared Errors of Individua

Manual3

3.493

2.667

3.976

5.754

7.043

4.637

5,000 S

O£Umiz.ed
RERP"

3.388

2.614

3.964

5.713

6.619

4.506

)lit Point

Alternate
RERP~

3.385

2.610

3.957

5.712

6.602

4.499

Risk Loss Ratiosz

10,000

Op_timiz.ed
RERI~

3.392

2.616

3.967

5.723

6.644

4.515

)lit Point

Alternate
Plans

3.387

2.612

3.963

5.725

6.630

4.510

1. S.ubsequent Period Loss ratios are shown on a .manual basis and after application

~"
~ tl?e.experience .modification factors calculated with several different formulas.
~4u~ntiles are based on the loss ratios of the experience period at manual rates.

¯ T~sn..u_a[~r_ef=e,rs~.t~o. ~e .loss,, r_a, tio of..the, subsecj.,ue...n.t Reriod on a manual rates basis.4. t~,,~:~.._m..e_ r~.~u KevJs~, ~’Jan ,wi,~.,,the crea!mhty formulas re-calculated

..L:,,,.-,.m. ize..m_e_.s_um .or ,sq.u, areo ,@mere.nces I~.tween modified loss ratios and 1.000.5. t~n=_s. ~_s~_m=_e ,NL.~I I(e,v~=a ~a.n, adju..sted, to apply a pri..m.a.~ experience modification

,^ .e_x _au_au_au_au_au_au_~.e~.._excess,~osses,, =n me ranng ~ormuJa. Cfed=bilities Eave been optimizedu., ~,~t.= tins new ~ormula.                                                               ¯
6. The sum of squared differences between the quintile loss ratios (first table)

and 1.000, multiplied by 10,000.                   ,
7. The mean squarL=d diff4rence between an individual risk s subsequent period loss ratio at

manual rates and its experience modification factor.



TEST OF FIVE-Y~R EXPERIENCE ~PERIOD
(By Loss Ratio)

EXHIBIT 7b
SHEET 3

Loss Ratio
Quintilez

First 20%

Next 20%

Middle 20%

Next 20%

Last 20%

All Groups

Future Period - Manual Loss Ratios and Modified Loss Ratios1

3 Year 5 Year

Manual3

O.684

0.780

0.968

1.117

1.396

1.000

Op_timiz.ed
RERF~

0.960

0.968

1.045

1.023

0.968

0.993

Alternate Plans

1.027

0.984

1.042

1.009

0.957

0.997

Op_timiz.ed
RERP"

0.950

0.989

1.011

1.01 9

0.978

0.991

Alternate
Plans

1.011

1.004

1.006

1.002

0.968

0.994

Loss Ratio
(~uintile2

First 20%

Next 20°/0

Middle 20%

Next 20%

Last 20%

Total

Between

Manual3

999

484

10

137

lt568

3 198

C~uintile-Squared Error of Average Loss Ratios6

3 Year

Op_timiz.ed
RERP"

16

10

20

5

10

61

Alternate Plans

7

3

18

1

18

47

Op_timiz.ed
RERP"

25

1

1

4

5

36

5 Year

Alternate
Plans

1

0

0

0

10

11

Loss Ratio
Quintile2

First 20%

Next 20%

Middle 20%

Next 20%

All Groups

Notes:

Within C~uintile - Mean Squared Errors of Individual Risk Loss Ratios7

Manual3

3.493

2.667

3.976

5.754

7.043

4.637

Op_Umiz.ed
RERP’

3.388

2.614

3.964

5.713

6.619

4.506

3 Year

Alternate Plans

3.385

2.610

3.957

5.712

6.602

4.499

Op_timiz.ed
RERP"

3.163

3.010

3.549

5.888

6.644

4.496

5 Year

Alternate
Plans

3.155

3.005

3.545

5.893

6.619

4.489

1. Su .bsequent Period Loss ratios are shown on a manual basis and after al~plication
of the experience modification factors calculated with several different formulas.

2. ~uintil,es are base~l, o,n the loss ratios of. the experience, period at manual rates.
3. N~anual re~ers to the loss ratio ot the subsequent .l:teriod on a manual rate basis.
4. This.is.th.e NCCI Revised Plan with the crecribility formulas re-calculated

~ .minim. ~ze the sum of SCluared differences between modified loss ratios and 1.000.
5. h~ is the NCCI Revised Plan adjusted to apply a primary experience modi£m_ation

.to exL/~.t.e~l’ excess,losses, in the rating formura. Credibilities Eave been optimized

[o renect this new formula.
6. The sum of squared differences between the quintile loss ratios (first table)

and 1.000, multiplied by 10,000.                 ,
7. The m.ean squar.~l difference between an individual risk s subsequent period loss ratio at

manual rates and its experience modification lactor.



RELATIONSHIP BETWEEN PRIMARY AND EXCESS LOSS RATIOS

EXHIBIT 8
SHEET I

STATE: FLORIDA

Results of Regression
X = Primary Loss Ratio in Year 1
Y = Excess Loss Ratio in Year 2

Risk
Size

Range
1
2
3
4
5

Constant

0.862
0.848
0.740
0.818
0.718

Slope

0.126
0.161
0.235
0.163
0.267

Standard
¯ Error of
Slope
0.083
0.033
0.052
0.068
0.083

R-Squared

0.224
0.752
0.722
0.420
0.563

T-Statistic

1.518
4.879
4.519
2.397
3.217

Significance

0.005
0.005
0.025
0.010

* Not significant at the 0.050 level.
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EXHIBIT 9
SHEET 1

RELATIONSHIP BETWEEN PRIMARY AND EXCESS LOSS RATIOS

STATE: FLORIDA

Results of Regression
X = Primary Loss Ratio in Year 1

Y = Excess LR in Yr 2 / Primary LR in Yr 2

Risk
Size

Range
1
2
3
4
5

Constant

0.951
1.060
0.904
0.963
0.872

Slope

-0.016
-0.002
0.039

o0.017
0.025

Standard
Error of
Slope
0.037
0.050
0.042
0.048
0.052

R-Squared

0.023
0.000
0.098
0.015
0.027

T-Statistic

-0.432
-0.040
0.929
-0.354
0.481

Significance

* Not significant at the 0.050 level.
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EXHIBIT 10

EFFECT OF INTERVAL BETWEEN YEARS ON INDICATED CREDIBILITY

Risk Size
Range

1

2

3

4

5

Florida 3 Year Data

YR 1 vs. YR 2

0.265

0.319

0.382

0.437

0.505

Primary Three Year Credibility Indicated By"

Florida 5 Year Data

YR 1 vs. YR 3

0.210

0.313

0.272

0.364

0.524

YR 1 vs. YR 4

0.380

0.275

0.275

0.286

0.445

YR 1 vs. YR 5

0.144

0.085

0.135

0.125

0.217
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EXHIBIT "13

CREDIT FOR CLAIM FREE EXPERIENCE FOR SMALL RISKS

(1) Average Annual Premium
(2) Approximate Average ELR Factors
(3) Average Three Year Expected Losses
(4) Average "G"-Ratio
(5) Primary Credibility = Claim Free Credit
(6) Probability of 0 Claims in 3 Years
(7) Percentage of Small Risk Expected Loss

Corresponding to Risks Receiving a Credit
(8) Indicated Debit for > 0 Claims in 3 Years

$963
0.30
$867
2.98

7.1%
74.2%

65.0%

13.2%

Notes.
Row (1) :
Row (2) :
Row (4) :
Row (5) :

Row (6) :
Row (7) :
Row (8) :

Exhibit 14, Sheet 2.
(1) x (2) x 3.0.
Exhibit 15.
Based on the optimized Alternate
Formula.
Discussed in section Xl of the text.
Discussed in section Xl of the text.
[(5) x (7)] / [1.0-(7)].



CHARACTERISTICS OF RISKS BELOW EXPERIENCE RATING THRESHOLD1

EXHIBIT 14
SHEET 1

STATE
ALABAMA
ARIZONA
ARKANSAS
COLORADO
CONNECTICUT
DIST. OF COL.
FLORIDA
GEORGIA
IDAHO
ILLINOIS
INDIANA
IOWA
KANSAS
KENTUCKY
LOUISIANA
MAINE
MARYLAND
MISSISSIPPI
MISSOURI
MONTANA
NEBRASKA
NEW HAMPSHIRE
NEW MEXICO
NORTH CAROLINA
OKLAHOMA
OREGON
RHODE ISLAND
SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE
UTAH
VERMONT
VIRGINIA
WISCONSIN
HAWAII
ALASKA
COUNTRYWIDE
TOTAL

EXPERI ENCE
RAT I NG

THRESHOLD
4,500
4,000
3,500
4,500
5,000
3,500
4,500
4..500
5,000
4,50O
2,500
4,000
2,000
4,500
6,000
4,000

5,000
4,50O
3,500
2,500
3,000
5,000
4,000
2,000
5,000
2,500
3,500
4,500
3,250
3,500
3,500
3,500
3,500
3,000
2,500
2,500

NUMBER OF
RISKS BELOW
THRESHOLD

30,489
42,637
21 051
51 858
57 122
12 726

148,992
58,186
18,499

133,408
75,551
50,259
30,833
44 O28
45.018
21.061
53.282
18 087
48 820
21 747
29,581
24,311
12,732
51,354
38,022
40,221
9,196

26,972
11,900
42,190
24,246
13,999
71,118
70,422
13,483
6,596

1,469,997

TOTAL
NUMBER OF

RISKS
41,140
59,396
28,742
68,971
74,803
1 7,505

181,885
80,139
22 262

177 165
93,766
59,636
46 276
52 698
54 074

28 349
66,765
25,011
67,263
28,104
35,195
30,492
18,966
80,469
46,745
65,495
1 5,308
35,877
14,845
58,989
28,675
1 7,1 72
91,700
94,350
21,933
11,361

1,941,522

1 Based on Experience RaUng Eligibility Effective 4/1/90 and the latest 1st report WCSP data as of

419191

PERCENT OF
RISKS BELOW
THRESHOLD

74.1%
71.8%
73.2%
75.2%
76.4%
72.7%

81

72.6%
83.1%
75.3%
80.6%
84.3%
66.6%

83.5%
83.3%
74.3%
79.8%
72.3%
72.6%
77.4%
84.0%
79.7%
67.1%
63.8%
81
61.4%
60.1%
75.2%
80.2%
71.5%
84.6%
81.5%
77.6%
74.6%
61.5%
58.1%

75.7%



CHARACTERISTICS OF RISKS BELOW EXPERIENCE RATING THRESHOLD1

EXPERIENCE
RATING

STATE THRESHOLD
ALABAMA 4,500
ARIZONA 4,000
ARKANSAS 3,500
COLORADO 4,500
CONNECTICUT 5,000
DIST. OF COL. 3,500
FLORIDA 4,500
GEORGIA 4,500
IDAHO 5,000
ILLINOIS 4,500
INDIANA 2,500
IOWA 4,000
KANSAS 2,000
KENTUCKY 4,500
LOUISIANA 6,000
MAINE 4,000
MARYLAND 5,000
MlSSlSSlPPI 4,500
MISSOURI 3,500
MONTANA 2,500
NEBRASKA 3,000
NEW HAMPSHIRE 5,000
NEW MEXICO 4,000
NORTH CAROLINA 2,000
OKLAHOMA 5,000
OREGON 2,500
RHODE ISLAND 3,500
SOUTH CAROLINA 4,500
SOUTH DAKOTA 3,250
TENNESSEE 3,500
UTAH 3,500
VERMONT 3,500
VIRGINIA 3,500
WISCONSIN 3,000
HAWAII 2,500
ALASKA 2,500
COUNTRYWIDE
TOTAL

PREMIUM
BELOW

THRESHOLD
37,466,835
45,046,477
21,01 0,240
59,399,605
66,104,475

11,771,926
155,503,000

74,160,1 75
18,573,158

145,266,697
43,439,283
38,370,303
1 7,701,236
41,676 265
54,731,076
22,468 ~350
55,863,607
22,764,726
49,486 156
13,421 348
18,751 479
28,085 232
15,239 856
30, 719 245
43,207 779
29,459,770
10,255,316

33,665,019
9,540,945

42,61 7,321
16,947,923
11,503,623
64,159,286
51,909,621
10,831,262

5,145,157

1,416,263,772

NUMBER OF RISKS
BELOW

THRESHOLD
30,489
42,637
21,051

51,858
57,122
12,726

148,992
58,186
18,499

133,408

75,551
50,259
30,833
44,028

45,018

21,061
53,282
18,087
48,820
21,747
29,581
24,311
12,732
51,354

38,022
40,221

9,196
26,972
11,900
42,190
24,246
13,999
71,118
70,422
1 3,483
6,596

1,469,99 7

EXHIBIT 14
SHEET 2

AVERAGE RISK
SIZE BELOW
THRESHOLD

1,229
1,057

998
1,145

1,157
.925

1,044
1,275
1,0O4
1,089

575
763
574

947

1,216
1,067
1,048
1,259
1,014

617
634

I ,I 55
1,197

598
1,136

732
1,115

1,248

802
1,010

699
822
902
737
8O3
780

963

1 Based on Experience Rating Eligibility Effective 4/1/90 and the latest 1st report WCSP data as of
4/9/91. Premiums are on manual basis.



STATE SCALE FACTORS

EXHIBIT 15

STATE SCALE FACTOR
STATE (G-RATIO)
ALABAMA 2.45
ALASKA 6.40
ARIZONA 2.40
ARKANSAS 2.30
COLORADO 3.35
CONNECTICUT 3.60
DIST. OF COL. 4.35
FLORIDA 2.80
GEORGIA 2.50
IOWA 2.50
ILLINOIS 3.50
INDIANA 1.25
KANSAS 2.65
LOUISIANA 4.95
MARYLAND 2.95
MAINE 4.45
MISSOURI 2.40
MONTANA 5.20
NEBRASKA 1.95
NORTH CAROLINA 1.55
NEW HAMPSHIRE 2.90
OKLAHOMA 3.50
OREGON 3.75
RHODE ISLAND 4.40
SOUTH CAROLINA 2.20
SOUTH DAKOTA 2.35
TENNESSEE 1.80
UTAH 1.55
VIRGINIA 2.25
VERMONT 2.20
WISCONSIN 2.00
CO U NTRYWIDE AVERAGE 2.98

TOTAL
PREMIUM1

304,750,219
209,796,921
552,999,426
21 7,102,293
618,01 7,664
786,1 73,71 7
138,427,844

1,354,650,999
746,318,718
289,080,622

2,487,024,980
377,454,308
254,245,726
459,224,620
656,808,393
272,624,784
525,437,303
143,535,624
121,315,637

51 7,389,304
215,532,368
332,946,440
799,065,742

187,1 71,089
310,6(~0, 709
59,690,273

526,339,071
113,967,635
568,227,496
71,377,902

741,458,000

I Manual p~emiums from the latest 1st report WCSP data as of 4/9/91.



EXHIBIT 16
Trends in Experience Rating Off-Balance1

From 1983 to 1987
Annual R I ITII Si;~nificance       AnnuaITrend

State Trend Squared Statistic
Alabama 0.2% .048 .389 0.4%

! Arizona 3.2% .706 2.683 -0.2%
Arkansas 1.5% .867 4.420 >.05 1.0%
Colorado -1.8% .761 3.087 0.7%
Connecticut 0.0% .000 .001 -0.5%
District of
Columbia 1.1% .41 5 1.460
Florida 0.5% .309 1.1 58
Georgia -0.1% .068 .468
Idaho 1.0% .216 .910
Illinois 0.2% .032 .313
Indiana 0.4% .876 4.593 >.05
Iowa 0.8% .871 4.497 >.05
Kansas 1.5% .894 5.021 >.05
Kentucky 0.3% .051 .402
Louisiana 2.2% .933 6.474 >.05
Maine 6.0% .727 2.823
Maryland -0.8% .257 1.01 9
Mississippi 1.1 % .815 3.633 > .05
Missouri 1.5% .700 2.649
Montana 1.1 % .879 4.673 >.05
Nebraska 0.0% .013 .197
New
Hampshire 0.3% .066 .459
NewMexico 2.8% .976 10.969 >.05
Oklahoma 5.2% .768 3.150
Oregon 1.5% .847 4.078 >.05
Rhode Island 1.5% .841 3.979 >.05
South Carolina 1.5% .520 1.803
South Dakota 0.2% .146 .71 7
Tennessee
Utah 0.1% .005 .127

:Vermont 1.0% .747 2.979
Virginia
Hawaii -0.1% .002 .069
Alaska 1.7% .575 2.015
Average2 1.T’/~ .775 3.213 >.05

From 1986 to 1990

Squared Statistic SiLgnfficance
.122 .645
.043 .366
.781 3.267
.653 2.374
.493 1.71 0

>.05

-1.2% .522 1.808
-0.8% .368 1.323
-0.2% .013 .202
-1.2% .563 1.966
-1.0% .919 5.841 >.05
0.2% .071 .478
0.7% .469 1.628

-0.5% .326 1.205
1.7% .974 10.707 >.05

-0.3% .637 2.294
-2.1% .1 23 .650
-1.3% .510 1.767
0.1% .004 .112
0.8% .611 2.1 73

-0.7% .388 1.379
1.4% .825 3.754 >.05

-1.2% .976 11.1 45 >.05
-0.4% .078 .503
-1.4% .524 1.81 6
-2.1% .781 3.271    >.05
-1.2% .621 2.215
0.2% .420 1.474
1.6% .918 5.812 >.05
5.9% .528 1.832
0.9% .759 3.070

-0.5% .21 5 .906
-0.4% .163 .765
0.2% .005 .119
0.5% .250 1.000

-0.4% .524 1.816

1 Average interstate experience modifications are assumed to be equal to average intrastate experience

modifications in each state.

2Reflects trends in average experience modifications as opposed to average trends.
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MISCELLANEOUS

I. INTRODUCTION

As part of its examination of NCCI, the NAIC has requested that we review four
miscellaneous areas.

Objective (8a) - Compare the expected loss and expense ratios of minimum
premium insureds to those for all classes of insureds combined. (Loss and
Expense Ratios of Minimum Premium Insureds)

II. Objective (8b) - What recognition does NCCI give to additional premium
expected to be collected from surcharges imposed on policyholders in
residual markets? As these markets increase or decrease, is this expected
change in revenue recognized? (Residual Market Surcharges)

III. Objective (8c) - Does the NCCI ratemaking formula accurately account for
any off-balance due to the experience rating plan? Does NCCl adequately
adjust expected loss rates (ELR) and "D" ratios to maintain off-balance at a
reasonable level? What improvements could be made in NCCI’s procedures?
(Experience Rating Plan Off-Balance)

IV. Objective (8d) - Test for any consistent tendency of the calendar/accident
year loss ratio used in a rate filing to be higher or lower than the
corresponding policy year loss ratio, after adjusting for trend. This objective
was approved by the NAIC’s Examination Oversight Group as an additional
area of research. (Calendar/Accident Year vs. Policy Year Loss Ratios)

At the request of the Examination Oversight Group, the topic of Experience Rating Plan
Off-Balance has been added to our report in Section liB, Part 7 - Experience Rating. The
other three topics will be covered here.
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MISCELLANEOUS

II. SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Objective (8a) - Loss and Expense Ratios of Minimum Premium Insureds

I.    Minimum premium risks appear to have consistently worse loss ratios than all other
risks. These results are based on a comparison of losses to standard premiums excluding
the expense constant. Due to the relatively small premium contribution from minimum
premium risks and the size of the loss ratio differential, their effect on overall loss ratios is
small. It is not clear what loss ratios will ultimately result from NCCI’s current program of
minimum premium multipliers. NCCI should continue to study the loss ratio experience of
small risks. (Page. 11)

2.    Adequate data to study the expense experience of minimum premium risks is not
available. However, based on data from the 1982 study of expenses by size of risk, the
expense provisions for very small risks appear to be slightly greater than their expense
needs. (Page 11)

3.    If premium levels for minimum premium risks were increased, either through
increasing the minimum premium multipliers or adding a loss constant, insurers might be
more willing to.provide voluntary coverage to these risks. On the other hand, there are a
significant number of minimum premium risks and there is likely to be some dissatisfaction
after a price increase targeted at minimum premium risks. Due to the low impact of
minimum premium risks on the overall loss ratio, we believe that the policy of whether or
not to change the pricing of minimum premium risks should be governed by its practical
effects rather than its actuarial significance. (Page 11)

4.    If the decision is made to adjust multipliers and maximum minimum premiums to
the point that average rate levels for minimum premium risks contemplate reasonable
profitability, then these factors, particularly the multipliers, will need to be determined by
an analysis of loss experience for risks of minimum premium size. While countrywide
experience would be appropriate to determine average multipliers for minimum premium
risks, it must be noted that the amount of experience by state for minimum premium risks is
often significant and the credibility of such experience would need to be explored. While
we have compared the amount of minimum experience by state to the amount of
experience available for classification ratemaking, it may well be the case that the credibility
due minimum premium experience by state will be different from the indicated credibility
due a comparable volume of classification ratemaking experience. (Pages 11-12)
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Objective (8b) - Residual Market Surcharges

In general, we believe that the standard NCCI procedures to reflect additional revenue
from residual market policies are reasonable. However, we have a number of concerns
regarding some related issues. These include: the potential future problem of double-
counting adverse experience through a single set of experience modification plan
parameters applied to both voluntary business and assigned risk business; the need to
improve explanatory material in the rate filing; the need to reflect net premium programs in
all states as a standard methodology; and, when data becomes available as to the
collectability of ARRP premium surcharges, the need to replace the assumed 85%
collectable percentage with a figure based on actual experience. (Pages 20-21)

Objective (8c) - Experience Rating Plan Off-Balance

At the request of the Examination Oversight Group, we have included the response to this
objective in our report entitled Section liB, Part 7 - Experience Rating.

Objective (8d) - Calendar/Accident Year vs. Policy Year Loss Ratios

In general, the policy year and accident year loss ratios used in recent rate filings appear to
be reasonably consistent with each other. Calendar/Accident Year 1988 appears to be an
exception. The difference appears to be caused by inconsistencies between policy years
1987 and 1988 and calendar year 1988 premiums. NCCI could not identi~ all of the
causes of the apparent premium anomaly. This does not appear to be a problem with
respect to 1991 filings which are based on calendar year 1989 and policy year 19.88.
However, we recommend that NCCI continue to investigate the reasons for the premium
differences in those states where they are most pronounced. We also recommend that
NCCI strengthen the process for editing carriers’ calendar and policy year premium reports
for consistency. (Pages 29-30)
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III. LOSS AND EXPENSE RATIOS OF MINIMUM PREMIUM INSUREDS

A. Background

NCCI calculates a minimum premium amount for each class in states where NCCI produces
full manual rates. The minimum premium formula is:

Minimum Premium = Rate x Multiplier + Expense Constant

In addition, there is a maximum minimum premium, which varies by state. Finally, the
change in the multiplier is limited to 10 per revision (e.g., the multiplier can move from 35
to 45). The multiplier in the formula is targeted to be the annual payroll (in hundreds of
dollars) of a single employee at the statewide average weekly wage. When the multiplier is
increased, NCCI estimates the additional premium and offsets the manual rates to
implement the change on a balanced basis. Exhibit I displays the historical minimum
premium multiplier by state, as well as the maximum minimum premium and the expense
constant.

B. Loss Ratios of Minimum Premium Insureds

1. Data Available

In order to research the loss experience of minimum premium risks, NCCI provided us with
the following data for each state separately for minimum premium risks and all other risks:

¯ standard premium, excluding expense constants;

¯ risk count;

¯ losses (split by Medical and Indemnity).

This data was available for three separate policy years, but only at first report.
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2.    Analysis

Based on data for the states we analyzed, minimum premium risks comprise approximately
0.3% of total standard premium for all states combined. Only two states, Iowa and South
Dakota, had a percentage of premium greater than 1% over the three year period (see
Exhibit 2). No state showed a percentage of premium greater than 2% in any year. This
would imply that the credibility of minimum premium risk experience should be relatively
small. However, later we will show that the relative premium volume of minimum
premium risks is comparable to the premium volume of a large number of rate
classifications.

On a risk count basis, minimum premium risks are more significant (see Exhibit 3). For
policy years 10/I/85 and 10/1/86 minimum premium risks were approximately 8% of the
total, while for policy year 10/1/84 minimum premium risks were 6% of the total for all
states combined. (Note that these percentages are slightly understated on a countrywide
basis. NCCI indicated that for a non-minimum premium risk, each state with premium was
counted as one risk. Therefore, a two-state risk would register two policy counts, one in
each state.)

For policy year 10/I/86, the percentage of policy counts varies from a low of 0.34% for
Montana to a high of 22.22% for Utah. Most states are in the 6-10% range.

3. Loss Ratios

The minimum premium risks have higher loss ratios than all other risks. Table 1 shows the
countrywide loss ratios at first report for minimum premium risks compared to all other
risks:

Table 1
(1) (2) (3) (4)

Minimum Premium All Other Relativity
Policy Year Loss Ratio Loss Ratio (2)/(3)

10/1/84 .620 .552 1.1 23
10/1/85 .751 .514 1.461
10/1/86 .783 .531 1.475
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The loss ratios are based on standard premium excluding the expense constant. This was
done so that all risks, both minimum premium risks and all other risks have the same target
cost ratio in each state. This table is derived from data in Exhibit 4.

However, the loss ratio relativities of minimum premium risks compared to all other risks
vary substantially from state to state. For example, Iowa has a three year average relativity
below the countrywide relativity while Alabama has a three year average relativity above
the countrywide relativity (See Exhibit 4, Sheet 7).

In addition, the loss ratio relativities within state can vary substantially from year to year.
For example, the District of Columbia shows two years where the minimum premium loss
ratio relativities are less than 1.0 and one year with a loss ratio relativity well in excess of
1.0.

Table 1 indicated that the loss ratios of minimum premium risks are higher than all other
risks on a countrywide basis. However, the effect of the minimum premium risks on the
overall loss ratio is not significant, as demonstrated by Table 2:

Table 2
(1) (2) (3) (4)

Minimum Premium All Other Combined
Policy Year Loss Ratio Loss Ratio Loss Ratio

10/1/84 .620 .552 .553
10/1/85 .751 .514 .515
10/1/86 .783 .531 .532

Our analysis here and in the following subsection is based on a comparison of premiums
and losses at first report for minimum premium risks and all other risks. Therefore, an
underlying assumption of this analysis is that the premiums are at comparable levels of
accuracy including the effects of audits, and that losses for minimum premium risks will
develop at rates similar to those of other risks. To the extent that these assumptions are
not met, our conclusions would vary. This may represent a consideration for policy makers
in making decisions that relate to pricing for small and minimum premium sized risks.
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C. Expected Loss Ratios of Minimum Premium Insureds

The premiums used in the analysis in III.B were earned premiums at collected levels. For
both the minimum premium risks and the other risks, they reflect the manual rates in effect
at the time the policy was written. For the minimum premium risks, they also reflect the
minimum premium multipliers and maximum minimum premiums in effect at the time the
policy was written. The minimum premium multipliers in the experience period were less
than those based on the average weekly wage formula for all states.

To analyze the overall equity of the minimum premium, it would be appropriate to
estimate loss ratio relativities for minimum premium risks if the minimum premium
multipliers were at the level indicated by the formula. This is a complex task, since as
multipliers are increased, small risks that were previously not minimum premium risks
would become minimum premium risks. In addition, as the multiplier is increased, more
risks would be subject to-the maximum minimum premium. The maximum minimum
premium is not tied directly to any index. Therefore, adjusting minimum premiums on level
becomes a complex task.

As a first step in analyzing the equity of the current minimum premium program, we
adjusted the minimum premiums at collected level by the ratio of the indicated multiplier
(based on the statewide average weekly wage) and the actual multiplier in effect during the
policy period. The results of this analysis for the policy year 10/1/86 to 9/30/87 appear in
Exhibit 5.

It is important to realize that we have not reflected the impact of the maximum minimum
premiums. This would make the adjusted minimum premiums smaller and the loss ratios
larger. Exhibit 5 demonstrates that after our adjustments, the loss ratios of minimum
premium risks are less than the loss ratios of all other risks. Note that both the minimum
premium rates and the other than minimum premium rates are based on the manual rate
level in effect when the policy was written. From Exhibit 5, we see that the adjusted
minimum premium countn/wide loss ratio is below the all other loss ratio. This, by itself
does not mean that the current minimum premium program overcharges these risks. The
actual minimum premium rates are the result of the total program which includes an
indicated multiplier based on the average weekly wage, a maximum change in multiplier
(currently 10), the maximum minimum premium and the change in maximum minimum
premium (currently $50 per revision, until a maximum of $750 is reached). Limitations on
changes in multipliers will restrict the movement towards the indicated multiplier. For
example, we compared the last multiplier in effect for the policy year starting 10/86 with
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the indicated multiplier based on the average weekly wage. Then we assumed that
multipliers would increase by 10 annually, while the average weekly wage would increase
by 3% annually. Based on this scenario, after 10 years 3 out of 37 states had reached the
indicated multiplier. After 15 years 6 out of 37 had reached the indicated multiplier. If we
assumed a wage increase of 4% per year, then after 10 years and 15 years, only one state
had reached the indicated multiplier.

The loss ratio experience of minimum premium insureds is worse than that of other
insureds. However, determining the exact extent of the difference is a complex task. The
use of a multiplier based on the annual wage of one average employee may over-react to
the poorer loss ratio experience of minimum premium insureds. We recommend that
NCCI continue the analysis of the relative loss ratio experience of small risks to ensure the
reasonableness of the minimum premium program.

D. State Credibility of Minimum Premium Loss Experience

In order to examine the credibility of individual state minimum premium experience, we
did not directly attempt to measure the credibility of the loss experience, due to the lack of
extensive historical experience. Instead, we attempted to compare the statewide relative
premium volume of all minimum premium risks combined to that of various rate
classifications.

We proceeded as follows:

1.    In our study of classification (Section liB-Part 4), we obtained payroll information by
class, for a number of states.

Using this payroll, we calculated a premium at present rates for each class.

For each state with data available, we sorted the classes by size of premium.

For each class, we calculated the percentage of total statewide premium volume
which that class formed.

5.    We then calculated the aggregate premium for all classes with individual premium
less than a certain percentage of the statewide total. For example, in Connecticut,
minimum premium risks formed .19% of the statewide total premium (see Exhibit 2, three
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year total). Thus, for Connecticut, we accumulated the aggregate premium for all classes
that had premium less than .19% of the statewide total. We also counted the number of
classes with non-zero premium that had less than .19% of the statewide total premium.
Similar calculations were performed for the other states.

The results of this analysis appear in Exhibit 6. This exhibit shows, at least on an aggregate
basis, that minimum premium risks have volumes comparable to a large number of classes.
The aggregate premium volume of these classes is significant.

Therefore, at least on a premium volume basis, there appears to be no reason not to
examine minimum premium experience on a statewide basis along with the classification
review. However, the credibility resulting from a given volume of minimum premium
experience may differ from the credibility due to a comparable volume of classification
experience.

Expense Experience of Minimum Premium Insureds

Data Available

NCCI has not performed an analysis of expenses by size of risk since the 1982 study. (This
study and the issue of expenses by size is discussed in Section liB, Part 2 of our report.)

In the 1982 study, data was not separately categorized for minimum premium risks.
However, based on the size categories that were analyzed, we have prepared an exhibit
which shows the required general expenses by size and compares it to the general expense
dollars generated by the provision in manual rates and the expense constant (see Exhibit 7).
Although data for other acquisition expense was also collected, the manual rate provision
does not separately isolate other acquisition expense from total production expense.
Therefore, a comparison of required other acquisition with generated other acquisition is
not possible. In the analysis that follows, we are treating risks less than $300 in premium
size in 1982 as a proxy for minimum premium risks. Assuming a 10% per year premium
change, a $300 policy in 1982 is equivalent to a $400 policy in 1985, and a $640 policy in
1990.
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2.    Analysis

Based on the 1982 experience of all policies less than $300, insurers incurred $64.60 in
general expenses per policy. The recommended general expense provision for those
policies was $70.12. This indicates a slight redundancy.

For the premium size interval $200 - $299, the 1982 experience indicates an expense
deficiency, while for the two smaller premium size intervals ($0 - $99, and $I00 - $199),
the 1982 experience shows a redundancy. (See Exhibit 7).

F. Conclusions and Recommendations

I.    Minimum premium risks appear to have consistently worse loss ratios than all other
risks. Due to the relatively small premium contribution from minimum premium risks and
the size of the loss ratio differential, their effect on overall loss ratios is small. It is not clear
what loss ratios will ultimately result from NCCI’s current program of minimum premium
multipliers. NCCI should continue to study the loss ratio experience of small risks to ensure
the reasonableness of the minimum premium program.

2.    Adequate data to study the expense experience of minimum premium risks is not
available. However, based on data from the 1982 study of expenses by size of risk, the
general expense provision in the rates for very small risks appears to be slightly greater than
the insurance companies’ expenses necessary to handle these small risks.

3.    If premium levels for minimum premium risks were increased, either through
increasing the minimum premium multipliers or adding a loss constant, these minimum
premium risks would be more desirable to insurers. On the other hand, there are a
significant number of minimum premium risks and there is likely to be some dissatisfaction
after a price increase targeted at minimum premium risks. Due to the low impact of
minimum premium risks on the overall loss ratio, we believe that the policy of whether or
not to change the pricing of minimum premium risks should be governed by its practical
effects rather than its actuarial significance.

4.    If the decision is made to adjust: multipliers and maximum minimum premiums to
the point that average rate levels for minimum premium risks contemplate reasonable
profitability, then these factors, particularly the multipliers, will need to be determined by
an analysis of loss experience for risks of minimum premium size. While countrywide
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experience would be appropriate to determine average multipliers for minimum premium
risks, it must be noted that the amount of experience by state for minimum premium risks is
often significant and the credibility of such experience would need to be explored. While
we have compared the amount of minimum experience by state to the amount of
experience available for classification ratemaking, it may well be the case that the credibility
due minimum premium experience by state will be different from the indicated credibility
due a comparable volume of classification ratemaking experience.
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IV. RESIDUAL MARKET SURCHARGES

A. Background

The residual market for workers compensation has been growing in most states. As residual
market risks form a greater and greater percentage of the total market, increased attention
has been focussed on how prices are determined for these risks. In addition, over the past
several years, NCCI has introduced a number of new programs that serve to increase
premium charges for some or all residual market risks.

However, programs to charge residual market risks rates that are different from voluntary
risks are not new. According to NCCI, the first such program was introduced in Alaska on
1/1/82 when premium discounts were removed for risks in the residual market. Alaska then
added a rate differential in 1984. Starting in 1987, NCCI began expanding these residual
market programs with removal or reductions in premium discounts for residual market risks
approved in Iowa and Kentucky, and a rate differential for a segment of the residual market
introduced in Maine. In 1988, these programs began spreading more rapidly. Today,
various programs have been filed and approved in virtually all NCCI states.

This Section will review following items:

Identification of Residual Market Surcharge Programs;
Ratemaking Adjustments for Residual Market Surcharge Programs;
Estimating Rate Level Effects of Various Surcharge Programs;
NCCI Concerns Regarding Net Premium Programs;
Conclusions and Recommendations.

B. Identification of Residual Market Surcharge Programs

Exhibit8 summarizes state residual market surcharge programs such as:

1. Removal of premium discount.

In states with this program, risks in the residual market receive no premium discount.
However, a number of states have approved variations to this program, so that the discount
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will be reinstated in full for certain risks. For example, in Missouri, a residual market risk
with an experience modification factor of 1.05 or less is entitled to premium discount. In
Maine, only risks in the ’Accident Prevention Account~’, (which is a subset of the residual
market), lose their premium discount.

2. Reduction in premium discount.

The standard premium discount offered to residual market risks (that are eligible) is based
on the stock discount table. However, a number of states have approved the use of non-
stock discounts (which are lower) for residual market risks.

3. Rate or pure premium differentials.

In states with these programs, the rate charged to a residual market risk is higher than the
voluntary market rate. The differentials vary by state, but range up to a current high of
29% over the voluntary rate. Some states apply this surcharge only to risks above a certain
minimum size. Note that standard NCCl practice is to use the same rating values (i.e., the
components used to calculate the experience modification factor) for both the voluntary
and assigned risk markets. Thus, a risk will have the same experience modification whether
it is insured in the voluntary market or the assigned risk market.

In a situation where the rate level indications are determined on a combined (voluntary and
residual market basis) and the rating values are also based on combined experience, then
the combined total premium generated should be reasonable (assuming proper ratemaking
techniques).                                                        ¯

In this situation, if the residual market loss experience is worse than the voluntary market
loss experience, the residual market will tend to have above average roods while the
voluntary market will have below average roods.

Now consider a situation, where based on the adverse loss experience of the residual
market, a rate surcharge is applied to the residual market risks, but the experience mods
are calculated in the same fashion as described above.

In this case, there is a risk of double-counting the residual market adverse experience, once
in the rate level and once in the experience rood calculation.

Problems with potential double-counting are discussed further later in this subsection.
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4.    Flat dollar surcharge.

As a variation on the rate differential program, in Florida, risks in the assigned risk plan are
charged a fiat fixed dollar amount surcharge on a per risk basis.

5. Assigned Risk Adjustment Program (ARAP).

This program adjusts the premium upward for assigned risks that are experience rated,
based on their actual historical loss experience (i.e., it is a prospective adjustment). This
program, like all the other residual market programs, was created to respond to the fact that
the residual market loss ratio experience was worse than the voluntary market experience.
However, the ARAP, does not target all risks, but only surcharges those risks with adverse
historical loss experience.

6. Assigned Risk Rating Program (ARRP).

This program adjusts the premium upward based on actual losses during the experience
period. In other words, it acts somewhat like a retrospective rating plan. This program is
only applied to larger sized risks, with the actual cutoff varying by state.

C. Ratemaking Adjustments for Residual Market Surcharge Programs

NCCI classifies the premium adjustment programs into two types, standard premium
programs and net premium programs. The standard premium programs are all those
programs where the premium adjustment affects a risk’s standard premium. This would
include the programs mentioned in items 3, 4, and 5, above. (That is, the rate differential,
the rate surcharge, and the ARAP.) The net premium programs are those where the risk’s
net premium is modified, but the standard premium remains unchanged. This would
include the programs mentioned in items 1, 2, and 6, above. (That is, the adjustments of
premium discount, and the ARRP program.)

For the standard premium programs, NCCI practice is to always include the additional
revenue in the premium base (since it is reported with the Designated Statistical Reporting
Level (DSR) standard premiums and is not readily separable), and to adjust the on level
calculations to reflect the current level of the various surcharges. The exact details on how
these adjustments are made can be complex. They are discussed in more detail below.
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For the net premium programs, the additional revenue must be estimated since it is not
included in the reported standard premiums. NCCI chooses whether or not to reflect this
additional revenue based on their assessment of the situation in the particular state. If the
additional revenue is reflected, adjustments are also made to the premium on level factors.

NCCI has indicated that they have four different methods to reflect standard premium
programs in their on level factor calculations. Originally, there were only two methods, but
these methods are being replaced by two additional methods. The original two methods
performed adequately when adjusting premiums to current level for the purpose of
determining the overall rate level indication. However, NCCI states that they introduced
distortions in trend factors when the relative size of the assigned risk market was changing.
Therefore, NCCI introduced the second two methods to adjust for this distortion. All four
methods are described below.

In addition, we describe the kinds of adjustments NCCI makes to estimate the effects of the
net premium programs.

I. Standard Premium Method 1.

In some states, assigned risk surcharge programs are introduced on a revenue neutral basis.
That is, all rates are reduced to reflect the additional revenue from the assigned risk plan.
When this happens, and the assigned risk market share is constant, there may be no need
to reflect the surcharge program in the on level factor calculation, since there is no
additional revenue created by the program on a total market basis. We have not included
an example demonstrating this method simply because the on level calculation would be
identical to that in a state with no residual market premium programs.

2. Standard Premium Method 2.

In this method, separate on level factor calculations are performed for the voluntary market
and for the assigned risk market. The two on level factors are weighted together using the
current policy period’s respective market shares as weights. Several examples of this
method are attached as Exhibit 9. In Alaska, the on level factor is a weighted average of
the voluntary and assigned risk on level factors. Use of this factor will put voluntary
premiums on the latest voluntary rate level and assigned risk premiums on the latest
assigned risk rate level assuming the voluntary and assigned risk market shares are constant.
In other words, the on level factor represents the average rate level change for voluntary
and assigned risks, combined. For Arizona, the assigned risk on level factor is first divided
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by the current assigned risk rate deviation factor, before it is weighted with the voluntary on
level factor. This, in effect, will put all premiums on the current voluntary rate level.

3. Standard Premium Method 3.

In this method separate indications are calculated for voluntary and assigned risks and the
experience is combined. Therefore, there is no explicit consideration of the voluntary and
assigned risk market share. An example of this method is attached as Exhibit 10
(Louisiana).

4. Standard Premium Method 4.

In this method, separate on level calculations are performed for the voluntary and assigned
risk premiums. The weighting methodology has been revised by use of a "market share
adjustment factor~. The purpose of this factor is to make adjustments when the assigned
risk market share is changing. Thus, historical premiums are brought to the current rate
levels and the current market share level. Examples of this method are attached as
Exhibit 11. The market share adjustment factor is .999 for Iowa and .997 for Indiana and is
applied to the combined voluntary and assigned risk on level factor that is calculated via
method 2. Documentation on the derivation of the market share adjustment factor is not
included along with the standard rate filing materials. NCCI provided us with a sample
calculation of a market share adjustment factor for Florida, which resulted in a factor of
1.000 for Calendar Year 1989 and a factor of .999 for Policy Year 1989 (Exhibit 12).

After rearranging the terms in the formula used by NCCl, the market share adjustment is
calculated by dividing two on level factors. The formula for the numerator is :

Voluntary Rate x Current AR % + Current Voluntary %
AR Rate

This factor converts premium at current rate level and current market share to the voluntary
rate level.

The denominator is:

Voluntary Rate x Projected AR % + Projected Voluntary %
AR Rate
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This factor converts premium at current rate level and projected market share to the
voluntary rate level.

If the assigned risk market share is projected to increase, this would result in a market share
adjustment of greater than 1.00. This, in turn, would increase the on level premiums and
decrease the rate level change, all other things being equal.

Estimating Rate Level Effects of Various Surcharge Programs

The rate effect of the various surcharge programs are required for calculating on level
factors. This section will highlight the techniques and data sources used by NCCI to
accomplish this task.

1. Rate surcharges

If the surcharge applies on a flat percentage basis to all assigned risks, then the rate level
calculation is straightforward. Several states have rate surcharges applying to risks above a
certain premium size. Exhibit 13 shows the calculation of the rate level effect and the
corresponding voluntary offset based on a 25% surcharge on the amount of premium over
$2,OOO.

Assigned risk policy size information is determined from the PICS (Policy Issue and Capture
System). The market share data is determined from the financial calls (for total market
data) and Quarterly Assigned Risk Financial Data (for assigned risk data).

2. ARAP

NCCI estimates the projected cost of the ARAP by re-rating historical experience on a risk
by risk basis as if the ARAP were in effect. Exhibit 14 shows the supporting data for a
Georgia filing.

3. ARRP

Based on data from the PICS system, NCCI generates a distribution of premiums by size.
Next, NCCl estimates an expected loss ratio for assigned risks starting with the target cost
ratio from a rate filing and eliminating loss adjustment expense and any loss based
assessments. This is further adjusted for the assigned risk loss ratio differential net of any
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assigned risk rate programs that modify the standard premium. Then, based on the
expected loss ratio and Table M, an average surcharge amount is calculated based on the
loss ratio distribution underlying Table M, the expected loss ratio, and the surcharge
formulas of the ARRP. (Table M is a tool used in the construction of the retrospective
rating plan. With Table M, one can estimate the distribution of risks by loss ratio for each
premium size group.) Finally, it is assumed that only 85% of the additional ARRP premium
will be collectable.

A sample of these calculations appears in Exhibit 15.

4.    Adjustments to premium discount.

From a distribution of risks by size, NCCI calculates premium before and after the change
in discount program. The ratio of these two amounts is the rate level change for assigned
risks. Exhibit 16 shows a sample calculation.

E. NCCI Concerns Regarding Net Premium Programs

According to NCCI, they have a number of concerns regarding their methods for estimating
the impact of the net premium programs. However, they claim that most of their filings do
reflect the impact of these programs in their on level factor calculations.

Difficulties with the ARRP program (the surcharge program based on actual current policy
period loss experience) cited by NCCI are as follows:

1.    NCCI does not use actual loss experience. Instead, they project the distribution of
risks by loss ratio by using the Table of Insurance Charges (also known as "Table M").

2.    The final ARRP premium is based on loss experience as of 18 months past the
effective date of the policy. NCCI is concerned that this premium may not be collected,
and therefore on level premiums may be overstated. (Current NCCl procedure assumes
that 15% of the surcharge premium will not be collectable.) This issue has some important
regulatory repercussions. If an individual carrier is unable to collect premium that is due
under the residual market rating mechanism, is it equitable to charge all policyholders in
the state for this revenue shortfall?
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3.    According to NCCI, if the ARRP succeeds in its aims, it will cause large risks in the
assigned risk plan to seek coverage in the voluntary market. If this happens, the net
premium impact may be smaller than estimated under the above methodology.

F. Conclusions and Recommendations

In general, we believe that the standard NCCI procedures to reflect additional revenue
from residual market policies are reasonable. However, we have a number of concerns
regarding some related issues. These are presented below.

1. Potential problem of double-counting adverse experience.

There are two areas where this problem may arise.

a.    The use of a single set of experience modification plan parameters for
voluntary and residual market risks in states that have rate differential programs. The
experience rating parameters (i.e. expected loss rates) are the same whether a risk is
paying the lower voluntary rate level or the higher assigned risk rate level. Under
certain situations, this could serve to double-count the adverse experience of risks in
the assigned risk plan. On the other hand, a uniform set of rating values makes
administration of the experience rating plan easier. There are three elements that
could interact to cause double-counting of residual market adverse experience;
higher residual market rates, experience rating values, and ARAP.

NCCI could test whether double-counting exists by adding some additional
calculations to their estimates of the impact of ARAP. These additional calculations
should include an estimation of loss ratios of assigned risk business and voluntary
business after the impact of ARAP, higher residual market rates, and experience
modification factors. The goal of all three programs is to have risks pay an equitable
price. Double-counting would be a problem if the combined effect of more than
one rating program reduced the loss ratio for an identifiable group of residual
market risks below that of a similar group of voluntary risks.

At the present time, we would characterize the issue of potential double counting as
a design consideration for future surcharge programs rather than as something likely
to be a problem with current plans. Based on a review of several states, the overall
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impact of the current assigned risk plans was quite a bit less than the current
assigned risk revenue shortfalls.

b.    The application of a single offset for assigned risk rate differentials applied to
all classes results in a larger than necessary offset for some classes and a smaller than
necessary offset for others. Classes that are heavily written in the assigned risk
market will not have their manual rates lowered enough to fully offset surcharge
income. This may or may not result in assigned risk insureds being overcharged,
depending on the magnitude of the surcharge program, and the concentration of the
class in the assigned risk market. NCCI should study this situation to see if a
practical equitable solution can be devised.

2. Improve explanatory material in the rate filing.

The standard rate filing does not contain sufficient information to review the calculations
underlying the derivation of all the assigned risk plan premium adjustment factors. NCCI
should improve the supporting materials.

3.    Net premium programs contemplating additional revenue for assigned risk
policyholders should be reflected in all states as a standard methodology.

We believe the filing should measure the impact of all premium revenue sources in
calculating rate level indications as a standard procedure. If there are compelling reasons
to modify or exclude the calculated effect of the assigned risk plan net premium programs,
NCCI could treat this like any other data anomaly.

4.    When data becomes available as to the collectability of ARRP premium surcharges,
NCCl should replace the assumed 85% collectable percentage with a figure based on
actual experience.
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V. EXPERIENCE RATING PLAN OFF-BALANCE

At the request of the Examination Oversight Group, we have included the response to this
objective in our report entitled Section liB, Part 7 - Experience Rating.
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VI. CALENDAR/ACCIDENT YEAR VS. POLICY YEAR LOSS RATIOS

A. Background

This section of the report was requested by the NAIC in June, 1991 as additional research.
The objective of the analysis was to test for any consistent tendency of the
calendar/accident year loss ratio used in a rate filing to be higher or lower than the
corresponding policy year loss ratio, after adjusting for trend.

Description of Tests

Loss Ratio Tests

Our loss ratio tests compared the following pairs of calendar/accident year and policy year
loss ratios:

Policy Year 1986 and Calendar/Accident Year 1987
Policy Year 1987 and Calendar/Accident Year 1988
Policy Year 1988 and Calendar/Accident Year 1989

("PY86 & AY87")
("PY87 & AY88")
("PY88 & AY89")

These are the pairs of ratios which, for most states, were used in developing the rate
indications for filings effective in 1989, 1990 and 1991 respectively.

NCCl provided us with the premium and loss data for each of the years. This information
was adjusted as follows:

policy year premiums were developed to ultimate;

losses were developed to ultimate;

losses were adjusted to a common benefit level;

premiums were adjusted to a common rate level.
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NCCI also provided us with medical and indemnity trend factors. The trend factors
provided were derived from the 1989 through 1991 filings, by adjusting each actual factor
used in the filings to an average annual basis.

From this data, we calculated the loss ratios as follows:

Adjusted Losses
Adjusted Standard Earned Premium

The calendar/accident year loss ratio was then divided by:

(1 + Trend Factor)6"7/12

to reflect a common claim cost level as is reflected in the policy year loss ratio. (Based on
NCCI’s countrywide distribution of premium written by month, the average accident date
for the calendar/accident year is approximately 6.7 months after the average accident date
for the previous policy year.)

The resulting loss ratios are shown on Exhibit 17.

In our report on premium and loss development factors (Section liB, Part 1), we concluded
that the adjustment of calendar year premium to current rate level does not consider the
contributions to calendar year premiums arising from audit adjustments to older policy
years. The magnitude of the error varies by state based on rate level changes, growth in
exposures, and premium earning patterns. We estimated that, for most states, the
theoretically correct value of adjusted calendar year premiums would be less than two
percent higher than that resulting from NCCI’s current calculations.

Based on this conclusion, a tendency for the calendar/accident year loss ratio to be higher
than the policy year loss ratio is not unexpected. The next step of our analysis was to
adjust the calendar year premiums for this estimated understatement in the current rate
level adjustment. The purpose of our adjustment was not to derive a precise estimate of
the current rate level factor for each state and for each calendar/accident year. Rather, the
purpose was to calculate an average adjustment factor to apply to the NCCI current rate
level factor.
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Thus, for each state we calculated the average adjustment factor taking into account:

¯ Average annual increase in premium levels (over the period 1985 - 1989);

¯ Average annual change in rate levels (over the same period);

¯ Policy year premium earning pattern.

The adjustment factors were derived using the approach described in Section liB, Part 1,
"Premium and Loss Development Factors". The factors resulting from this approach are
summarized on Exhibit 18.

We adjusted each of the calendar year premiums by the factor, and recalculated the loss
ratios. The resulting loss ratios are shown on Exhibit 19.

On Exhibit 20, we have calculated the ratio of the calendar/accident year loss ratio to the
policy year loss ratio for each state and each pair of years. Exhibit 21 provides a summary
of the results for each policy year and calendar/accident year combination. We observe
that the PY86 & AY87 (Exhibit 21, Sheet 1) and the PY88 & AY89 (Exhibit 21, Sheet 3) loss
ratios are reasonably consistent. On average, the calendar/accident year loss ratio is less
than one percent higher than the policy year loss ratio, and approximately half of the states
have policy year loss ratios which are greater than the calendar/accident year loss ratio.
We conclude that, for these years, there is not a significant difference between the accident
year and policy year loss ratios.

For PY87 & AY88 (Exhibit 21, Sheet 2), the results are different. The calendar/accident year
loss ratio is consistently (nearly 75% of the states) and materially (2% to 7% on average)
higher than the policy year loss ratio. To further explore possible reasons for these
differences, we have compared the underlying premiums.

2. Premium Tests

NCCI provided us with premium data for policy years 1987 and 1988, and calendar year
1988. We would expect that, after adjusting the premium data to reflect:

¯ Policy year development to ultimate;

¯ Adjustment to common rate levels; and,
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¯ Matching companies,

the calendar year premium would usually be between the two policy years’ premiums, and
would generally be close to the average of the two policy years’ premiums.

Exhibit 22 compares the premium values. On the exhibit, we have ranked the three
premium values for each state. We would expect the calendar year premium to have a
ranking of 2, indicating that it is between the two policy year values. Exhibit 22 shows that
this occurs in fewer than half of the states (fourteen of thirty-five). Further, we note that for
eighteen of the remaining twenty-one states, the calendar year premium was the lowest of
the three. This suggests that the calendar year premiums are understated or the policy year
premiums are overstated.

This can also be seen in the thirty-five state totals. The calendar year premium ($17.1
billion) is less than the surrounding policy year premiums ($17.5 billion and $17.9 billion).

As with the loss ratios, we have recalculated the calendar year premiums to reflect the
current rate level adjustment described above. The results of this calculation are shown on
Exhibit 22, Sheet 2. While the adjustment does bring a few states closer to our
expectation, the results still suggest an inconsistency in the two premium bases.

We requested that NCCI investigate the causes for these inconsistencies and determine
whether they are evident in the other years. Exhibits 23 and 24 present the comparisons
for two other calendar year/policy year combinations. Exhibit 23 shows the premiums for
policy years 1986 and 1987 and calendar year 1987. (Sheet 1 shows the unadjusted
calendar year premiums; Sheet 2 shows the calendar year premiums after reflecting the
current rate level adjustment.) Exhibit 24 shows the premium rankings for policy years
1988 and 1989 and calendar year 1989. (NCCI indicated that individual states’ premium
data cannot be shown since the information was not yet used in state rate filings. The
premiums used in Exhibit 24 do not reflect the current rate level adjustment.) While there
are some states for which the premiums exhibit inconsistencies (for example, Michigan and
Oklahoma for calendar year 1987), the totals are in line with our expectations. For these
years, calendar year premiums are between the policy year premiums for approximately
two-thirds of the states, and the countrywide.totals are reasonable.

These exhibits suggest that, while there appear to be some inconsistencies in the policy
year and calendar year premiums in all three years, the differences are most pronounced in
calendar year 1988.
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This observation is consistent with the results of NCCI’s investigation. In reporting on their
investigation, NCCI stated:

’There appear to have been some data problems in the past causing possible
distortions in the calendar year premiums. We found that the policy year I/2 1 Ist
development factors (12 months to 24 months) seem to be inconsistent from year to
year for a few carriers. This suggests that companies may have changed the way in
which they code their policy year premium for the half report (12 months). This can
cause a one time shift in the calendar year premium."

NCCI further stated:

"When we investigated individual carrier data as mentioned above, we noticed that
the identified problems were more concentrated in calendar year 1988."

Finally, NCCI indicated that:

’...given the time constrainl~, we were unable to account for all of the differences."

The premium comparisons above, and the results of NCCI’s investigations, lead us to
conclude that the differences between the policy year and calendar/accident year loss ratios
observed above are likely to be due largely to inaccuracies or inconsistencies in the
premium data underlying the loss ratios.

We recommend that NCCI continue to investigate the reasons for the premium differences
in those states where they are most pronounced. We also recommend that NCCI
strengthen the process for editing carriers’ calendar and policy year premium reports for
consistency.

C. Conclusions and Recommendations

Our tests focused on:

Policy Year 1986 and Calendar/Accident Year 1987
Policy Year 1987 and Calendar/Accident Year 1988
Policy Year 1988 and Calendar/Accident Year 1989

(’PY86 & AY87")
("PY87 & AY88’)
("PY88 & AY89")
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For each state, and for each pair of years, we calculated the following ratio:

Calendar/Accident Year Loss Ratio
Policy Year Loss Ratio

after making appropriate adjustments to put the loss ratios on a common level with regard
to rates, benefits and trend.

For PY86 & AY87 and PY88 & AY89, the average ratios are less than 1.01. That is, the
calendar/accident year loss ratio is less than one percent higher than the policy year loss
ratio. For these two pairs of years, approximately half of the states have policy year loss
ratios which are less than the calendar/accident year loss ratios and for half of the states the
relationship is reversed.

However, for PY87 & AY88, nearly 75 percent of the states have calendar/accident year
loss ratios exceeding the policy year loss ratio, and the average ratio is 1.049. These results
suggest that the calendar/accident year 1988 loss ratio is overstated and/or the policy year
1987 loss ratio is understated.

The comparative exhibits presented in this report, coupled with NCCI’s investigation into
some observed premium differences, suggest that the PY87 & AY88 loss ratio
inconsistencies are attributable largely, or entirely, to premium data problems. Further,
NCCI’s investigation suggests that the problem is concentrated mostly heavily in calendar
year 1988.

In general, the policy year and calendar/accident year loss ratios used in recent rate filings
appear to be reasonably consistent with each other. Calendar/Accident Year 1988 appears
to be an exception. The difference appears to be caused by inconsistencies between
policy years 1987 and 1988 and calendar year 1988 premiums. NCCI could not identify
all of the causes of the apparent premium anomaly. This does not appear to be a problem
with respect to 1991 filings which are based on calendar year 1989 and policy year 1988.
However, we recommend that NCCI continue to investigate the reasons for the premium
differences in those states where they are most pronounced. We also recommend that
NCCI strengthen the process for editing carriers’ calendar and policy year premium reports
for consistency.
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EXHIBITS

NCCI Examination - Volume X - Section liB - Part 8 December 6, 1991 Page 31

MILLIMAN & ROBERTSON, INC.



MISCELLANEOUS

Page 32 December 6, 1991 NCCI Examination - Volume X - Section liB - Part 8

MILLIMAN & ROBERTSON, INC.



MISCELLANEOUS
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ALABAMA
4/1184
4/1/85
5/1186
6/1/87
1011/88
3/1/90
411191

ALASKA
111184
1/1/87

ARIZONA
10/1/84
10/1/85
10/1186
10/1187
10/1188
10/1/89
10/1190
10/1/91

ARKANSAS
8/1/84
9/1/85
111186
12/10/86
4/1/88
1/1/90
3/1/91

COLORADO
12/1183
1 2/1/84
12/1/85
1/1/86
12/1/86
12/1/87
1/1/89
6/1/90

MINIMUM
PREMIUM

MULTIPLIER

85
95

105
115
125
135
145

70
75

25
25
25
25
25
25
25
25

65
75
75
85
95

105
115

55
65
75
75
85
95

105
115

EXPENSE
CONSTANT

$85
85

120
120
120
120
140

$85
120

$60
60
60
60
60
60
60
60

$75
85

120
120
120
120
140

$75
85
85

120
120
120
120
140

MAXIMUM
MINIMUM
PREMIUM

$650
700
750
750
750
750
75O

$1,500
1,500

$750
750
750
750
750
750
750
750

$550
600
600
650
700
750
750

$55O
600
650
650
700
750
750
750

EXHIBIT 1
SHEET 1



CONNECTICUT*
10/1184
10/1185
1011186
1011/87
1/1189

pc
8/1/83
111186
111187
1/1/88
3/1/89
5115190
4/1191

FLORIDA
3/1/84
1/1/85
1/1/86
1/1187
111/88
1/1189
1/1/90
911190

GEORGIA
4/1/84
411/85
1/1186
7/1/86
1/1/87
9/15/87
8/1/88
7/1/89
3/1/91

HAWAII
1/1/83
2/1/85
10/1/86
10/1/87
10/1/88
10/1/89

MINIMUM
PREMIUM

MULTIPLIER

55
65
75
85
95

45
55
65
75
85
95

105

35
45
45
45
45
45
45
45

65
75
75
85
95
95

105
115
125

55
55
55
55
55
55

EXPENSE
CONSTANT

$85
85

100
120
120

$85
120
120
120
140
140
140

$35
35
85
85
85
85

140
140

$75
85

120
120
120
120
120
140
140

$75
75
75

100
100
120

MAXIMUM
MINIMUM
PREMIUM

$500
500
550
600
650

$500
550
600
650
700
750
750

$500
550
600
600
50O
5OO
550
550

$55O
600
600
650
700
700
650
700
750

$5OO
5OO
50O
5OO
5O0
5O0
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IDAHO
1/1/84
1/1/85
111186
2/1186
1/1/87
1/1/88
1/1/90
1/1191

ILLINOIS
1/1/83
1/1/87
111/88
111/89
1 /1190
1/1/91

INDIANA
8/1/84
8/1/85
111186
9/1/86
9/1/87
1/1/90
1/1191

IOWA
12/1/83
12/7/84
1/1/86
4/1186
4/1/90
4/1/91

KANSAS
12/1/83
5/1/85
7/1/86
10/1/87
12/1/88
5/1/90
6/1/91

MINIMUM
PREMIUM

MULTIPLIER

75
85
85
95

105
115
115
125

45
65
75
85
95

105

95
105
105
115
125
125
135

85
95
95

105
115
125

75
85
95

105
115
125
135

EXPENSE
CONSTANT

$75
85

120
120
120
120
140
140

$15
60
60
60
60
75

$85
85
120
120
120
140
140

$85
85

120
120
140
140

$60
85
85

120
120
140
140

MAXIMUM
MINIMUM
PREMIUM

$550
600
600
650
700
750
750
750

$500
600
650
700
750
750

$650
7O0
7O0
750
750
750
750

$600
650
650
700
750
750

$600
650
700
750
750
750
750
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LOUISIANA*
9/1182
111186
711/87

MAINE.
312/81
4/27/88
3120/89
4117/90
7/1/91

MARYLAND*
1/1/84
111186
1/1/87

MISSISSIPPI
9/1/84
1 2/1185
1 I1186
1011186
411188
6/1/90
711/91

MISSOURI
1011/84
111/86
111187
1/1/88
7/1/89
911190
2/1/91
9/1/91

MINIMUM
PREMIUM

MULTIPLIER

55
65
75

65
75
85
95

105

65
75
85

85
95
95

105
115
125
135

75
85
95

105
115
125
125
135

EXPENSE
CONSTANT

$60
85

120

$15
90
90
90

120

$85
120
120

$85
85

120
120
120
140
140

$75
75
75
75

120
125
125
125

MAXIMUM
MINIMUM
PREMIUM

$500
55O
600

$500
550
600
650
700

$600
650
700

$600
650
650
700
750
750
750

$650
700
750
750
750
750
750
750
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MONTANA
711184
7/1/85
111186
7/1186
7/1/87
7/1/88
7/1/89
7/1/90
711191

NEBRASKA
2/1184
1/1/85
5115/86
5/1/87
11/1/88
9/1189
1011190
7/1/91

NEW HAMPSHIRE
5/1/84
5/1/86
5/1/87
1/1/89
7/1/90
9/1/91

NEW MEXICO*
1/1/84
111/85
10/1/87

NORTH CAROLINA
8/1/85
1/1/86
1/1/87
1/1/88
1/1/90
1/1/91

MINIMUM
PREMIUM

MULTIPLIER

85
95
95
105
115
125
135
145
155

65
75
85
85
95

105
115
125

35
35
45
55
65
75

85
95

105

75
85
95
105
115
125

EXPENSE
CONSTANT

$85
85
120
120
120
120
140
140
140

$85
85

120
120
120
12.0
140
140

$35
35
45
60
85
85

$85
85
85

$85
120
120
120
140
140

MAXIMUM
MINIMUM

PREMIUM

$650
700
700
750
750
750
750
750
750

$600
650
700
750
750
750
750
750

$500
550
600
650
700
750

$600
650
700

$600
650
700
750
750
750
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OKLAHOMA
5/1/84
3/1/85
7/1/88
711189
12/1190
7/1/91

RHODE ISLAND
9/11182
11115/85
4115/88
6122/89

SOUTH CAROLINA*
2/1184
2/1185
2/6/86
2/6187
2/6188

SOUTH DAKOTA
7/1184
1/1186
1115/86
1/1/87
6/1/90

TENNESSEE
9/1/84
9/1185
4/1/86
9/1/86
10/1/87
7/1/88
1/1/89
7/1/89
1/1/90
711/90
7/1/91

MINIMUM
PREMIUM

MULTIPLIER

45
55
65
75
75
85

45
55
65
75

85
95

105
115
125

95
95

105
115
115

95
95

105
105
115
115
115
115
125
125
135

EXPENSE
CONSTANT

$6O
75

100
120
120
140

$35
60
85
100

$85
85

120
120
120

$85
120
120
120
140

$85
85

120
120
120
120
120
120
140
140
140

MAXIMUM
MINIMUM
PREMIUM

$500
550
600
650
650
700

$500
550
600
650

$550
600
650
700
750

$650
650
700
750
750

$600
600
650
650
700
700
7O0
700
750
750
750
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EXHIBIT 1
SHEET 7

MINIMUM MAXIMUM
PREMIUM EXPENSE MINIMUM

MULTIPLIER CONSTANT PREMIUM

UTAH
111184 85 $85 $600
111185 95 85 650
111186 105 120 700
111/87 115 120 750
1 I1/88 115 120 750
7/1188 115 120 750
111189 125 120 750
1 I1190 135 140 750
111191 145 140 750

VERMONT
611184 45 $85 $600
711184 45 85 600
711185 45 85 650
1/1186 45 120 650
711186 45 120 700
7/1187 45 120 750
7/1/88 45 120 750
711189 55 140 750
7/1190 65 140 750

WISCONSIN
7/1184 35 $85 $600

7/1/85 45 85 650

1/1186 45 105 650

7/1186 55 120 700

711187 65 120 750
711188 70 120 750

711189 80 140 750

7/1/90 90 140 750

7/1191 100 140 750

* REPRESENTS STATES THAT HAVE SINCE CONVERTED TO A LOSS COSTS
BASIS AND THEREFORE ARE NO LONGER SUBJECT TO NCCI MINIMUM
PREMIUM PROGRAM IN THE VOLUNTARY MARKET.



EXHIBIT 2

M!NIi~iUI4 I=’REMI~UM ~OLICY PREMIU!’i
AS A F’ERCENT OF SUMMARIZED F’REMIUM

State i0/1/86
Policy Year

"~ vVIi’’ -~    i~’: ." ~/84 Total

Alabama
Alaska
Arizona
Arkansas
Colorado
Connecticut
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana
Iowa
Kansas
Kentucky
Louisiana
Maine
Maryland
Michigan
Mississippi
Missouri
Montana
Nebraska
New Hampshire
New Mexico
North Carolina
Oklahoma
Oregon
Rho~e island
South Carolina
South Dakota
Tennessee
Utah
Vermont
Virginia
Wisconsin

0.20%
O. 28%

0.26%
0.23%
0.20%
O. I
0.43%
O. 14%
O. 07%
1.01%
O. 24%
0.91%
0.94%
O. 69%
0.40%
0.36%
0.28%
0.25%
0.33%
C). 30%

0.02%
O. 93%
O. 21%
). ~6%

0. 16%
0.28%

0.25%
O. 22%
0.21%
0. 15%
0.42%
0.11%

O. 94%
O. 25%
0.81%
1. 17%
O. 75%
0.42%
0.39%
0.32%
0.25%
0.45%
~~. 26%
0.34%
0.04%
,::). 97%
0. 17%
0.28%
O. 31%
0.37:’:
0.03%
0.06 %
0. 257-
1.63%
O. 27%
,:). 65%
,:). 34%
0.23%
C:,. 32%

0.23%
C). "
O. 14%
O. 17%
O. 14%
0.09%

0.09%
O. 10%
0.75%

0.85%
1.12%
0.57%
0.39%
0.17%
0.19%
0.17%

O. 24%
O. 28%
0.07%
0.76%
O. 12%
0.28%
0.26%

,:). ,:--’5%.
O. 24%
1.59%

0.30%

0. 18%
0.27%
O. 02%
0.22%
0.20%
O. 19%
O. 12%
O. 42%
0.11%
O. 08%
O. 92%
O. 24%
0.86%
1.06%
0.68%
O. 40%
O. 32%
O. 27%
0.23%
0.39%
0.27%
0.32%
0.04%
O. 89%
0.18%
0.27%
0.29%
0.34%
0. C) 3 %
0. ,:::)6%
0.25%
1.65%
0.26%
0.82%
C). 30%
0.23%
0.31%

TOTAL 0.31%     ,:::,. 31%     0.26%      0.30%



MfNIMUM F’REM!UM POL!C\° COUNT
AS A PERCENT OF SUMMARIZED POLICIES

State 10/1/86

Policy Year
10/i/85 10/i/84

Ai abama 4.57%
Alaska 9. i3%

Arizona
Arkansas 5.29%

Col orado 7.32%

Connecti cut 6.72%

District of Columbia 3.27%

Florida 8.60%

Georgia 3.40%
Hawaii 4.01%

Idaho 18.00%

Illinois 8.02%
Indiana 14.87%

Iowa 14. 10%

Kansas 9.55%
Kentucky 8.97%

Loui si ana 8.93%

Maine ’ 8.93%

Maryl and 7.18%
Michigan 9.91%
Mississippi 6.76%

Mi ssour i
Montana 0.34%

Nebraska 14.42%
New Har~pshire 5.77%

New Mexico 5.71%

North Carol i na
Oklahoma 6.81%

Oreoon i. 63%

Rhooe Island 2.23%.

South Carolina 5.45%

South Dak.ota 17.34%

Tennessee 5.94%

Utah 22.22%

Vermont 5.87%
Virginia 5.25%

Wisconsin 9.37%

4.02%
9. i6% 5. i7%
0.74% 0.57%
5.15% 2.69%
8.03% 4.91%
6.72% 3.73%
3.47% 1.87%
8.72%
3.18% 2.21%

4.03%
19.59% 10.40%

8.46%
13.88% 12.53%
18.72% 12.72%
10.49% 7.00%
9.98% 7.67%
9.61% 4.31%
9.51% 4.44%
7.23% 3.64%

12.27%
5.96% 6.06%
6.59% 5.07%
0.43% 0.66%

15.83% 9.87%
5.46% 3.57%
5.89% 5.76%
5.82% 4.38%
7.35%
!. 65%
2.33% !. 58%
5.57% 4..11%

19.69% 13.15%
6.80%

24.42%
6.34% 4.56%
5.04%
9.34% 7.50%

5.72%TOTAL 8. i~% 8.15%

Total

4.21%
7.46%
0.65%
4.~    .~9%
6.56%
5.62%
2.83%
8.31%
2.91%
4.02%

14.89%
7.91%

13.20%
14.19%
8.68%
8.57%
7.27%
7.44%
5.84%

10.42%
6.15%
5.63%
O.48%

12.64%
4.89%
5.67%
4.95%
6.83%
1.63%
2.03%
4.96%

15.63%
6.15%

21.08%
5.47%
5.03%
8.54%

7.33%

EXHIBIT 3
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EXHIBIT 5

"ON LEVEL" LOSS RATIOS
MINIMUM PREMIUM RISKS FOR POLICIES EFFECTIVE

10/I/86 THRU 9/30/87

State

(1) (2) (3) (4) (5)       (6) (7) (8)
Average 1987 Indicated Actuat Adjusted Other Than

Medica[ + MP Average MP Loss Loss MP
Premium Indem Loss Muttiptier geekty gage Muttiptier Ratio Ratio Loss Ratio

Ataba~a
Ataska
Arizona
Arkansas
Cotorado
Connect icut
District of C
Ftorida
Georgia
Haua i i
Idaho
ILLinois
Indiana
l
Kansas
Kentucky
Louisiana
Maine
Maryland
Michigan
Mississippi
Missouri
Montana
Nebraska
New Hampshire
Neu Mexico
North CarD[
Oktahoma
Oregon
Rhode Istand
South Carotin
South Dakota
Termessee
Utah
Vermont
Virginia
Wisconsin

689,013 390,106 108 305 159 0.566 0.385 0.539
459,867 176,208 74 544 283 0.383 0.100 0.435

529,960 553,004 83 297 154 1.043 0.561 0.612
1,1210527 859,097 83 390 203 0.766 0.314 0.511
1,338,456 559,479 75 429 223 0.418 0.141 0.452

182,936 94,830 63 398 207 0.518 0.158 0.287
4,955,964 4,755,351 45 342 178 0.960 0.243 0.565

983,940 1,200,075 93 354 184 1.220 0.616 0.594
225,038 890,308 55 355 185 3.956 1.179 0.282

1,232,671 653,810 103 303 158 0.530 0.346 0.546
3,493,280 2,357,145 60 Z, B8 202 0.675 0.201 0.547
2,633,903 1,864,646 116 337 175 0.708 0.469 0.736
2,211,646 1,602,925 105 315 164 0.725 0.464 0.717
1,545,864 1,165,58& 95 356 185 0.754 0.386 0.697

1,626,827 2,451,342 68 347 180 1.507 0.568 0.697
614,984 692,847 65 318 165 1.127 0.443 0.698

1,276,766 300,792 83 387 201 0.236 0.097 0.388

597,820 847,103 105 298 155 1.417 0.960 0.565

32,742 121 108 302 157 0.004 0.003 0.442
1,127,556 729,745 85 312 162 0.647 0.339 0.674

437,436 172,393 39 394 205 0.394 0.075 0.475
431,884 639,811 95 321 167 1.481 0.842 0.683

1,067,590 951,119 55 354 184 0.891 0.267 0.593

102,392 70,375 55 347 180 0.687 0.210 0.723
756,294 462,492 112 319 166 0.612 0.414 0.551
845,317 573°777 113 275 143 0.679 0.537 0.652

1,114,151 922,959 105 304 158 0.828 0.549 0.745
1,012,743 859,104 113 337 175 0.848 0.548 0.495

180,903 110,904 45 333 173 0.613 0.159 0.535
1,379,575 1,196,154 75 368 191 0.867 0.340 0.436
1,925,129 1,005,489 58 333 173 0.522 0.175 0.481

TOTAL 36,134,174 29,109,097 0.806 0.317 0.549

NOTE:
1. Premiu~exctudes expense constants and pre~i~discount but inctudes experience
(7) = (6) X ((3)/(5))

rating ~odification.

(9)
Adj Loss Ratio
Differentia[

:(7)/(8)

0.714
0.230

0.917
0.614
0.311
0.549
0.431
1.038
4.180
0.655
0.]67
0.657
0.648
0.554

0.815
0.635
0.251

1.699

0.006
0.503
0.156
1.232

0.450

0.290
0.751
0.824
0.737
1 .I06
O. 297
0.780
0.363

0.577



EXHIBIT 6

COMPARISON OF RELATIVE PREMIUM VOLUMES OF MINIMUM PREMIUM RISKS

VERSUS INDIVIDUAL CLASSIFICATIONS

(I) (2) (3) (4) (5) (6) (T)

STATE

CT
CO
IL
ME
NC
WI
LA
MI
FL
UT
NE

NUMBER PERCENTAGE

OF OF CLASSES

CLASSES WITH PREMIUM PERCENTAGE OF

NUMBER WITH Three Year NON-ZERO PREMIUM LESS

OF NON-ZERO Premium At CUTOFF < THAN CUTOFF THAN CUTOFF

CLASSES PREMIUM Present Rates    PERCENTAGE PREMIUN PERMIUN

520 457 610,134,747 0.03% 41.58% 1.66%
546 464 715,199,132 0.19% 76.08% 16.41%
553 484 643,~44,495 0.20% T/’.89~ 16.36%

546 52~ 1,606,412,413 0.24% 81.64% 22.11%

542 404 52~,985o027 0.273~ 80.94% 19.59~

550 500 432°11B,155 0.29% 83.60~ 24.36%

555 493 682,370,913 0.31% 8~.16% 25.06%

559 490 431,849,004 0.32% 85.51% 26.20%

445 428 697,519,459 0.39% 85./5% 33.91%

563 519 2,105,709,462 0.42% 88.05% 31.64%

540 335 51,060,782 0.82% 89.85% 41.51%

539 430 134,816,256 0.89% 93.49% 46.54%

Notes: (5) is based on three year average percentage minimum premium risks versus
at( other risks. See Exhibit 2.

Art other cotumns based on premium at present rates catcuations using
using data supptied for classification ana{ysis, Section ll.b.4.
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EXPLANATORY NOTES

The following items should be noted in this exhibit:

1)

2)

3)

5)

6)

7)

8)

ARAP represents the Assigned Itisk Adjustment Program, a pricing
~echanism for experience rated assigned risks to share in the
underwriting losses generated by the residual market.

ARRP represents the Assigned Risk Rating Program, a loss sensitive
rating program for assigned risks developing annual standard
premium in excess of a specified amount. This amount is specified
in this exhibit for the affected states.

APA represents the Accident Prevention Account in Maine.

Mod represents the experience modification, a value sometimes used
in determining subjectivity to residual market programs.

~ implies assigned risk rates which are a specified
percentage over voluntary or advisory rates.

Pure Premium Differential implies assigned risk pure premiums
which are a specified percentage over voluntary or statewide pure
premiums.

Reduction of Premium Discounts - represents the application of
non-stock premium discounts in lieu of stock premium discounts for
assigned risk insureds.

Programs with two dates are those no longer in effect, where the
second date represents the elimination date.
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(
National
Council on APPENDIX A-I
Compensation
Insurance

~ON OF 1986 POLICY YEAR ON LEVEL FACTORS

SECTION A - Factor Adjusting 1986 Policy Year AssiEned R~sk Premium to Presen~
Assigned Risk Premium Level

(1) (2) (3) (4) (5) (6) (7)
Premium AdJ. Factor AdJ. For Prem.AdJ.

Level Cumulative Produc~ Pres. Index/Exp.Cons~. Factor
Date    Change Index UeIght (2)x(3) Sum Col. (4) Removal** (5)x(6)

_= 5-1-85 Base 1.000 .271 .27L.---
NR 3-1-86 1.000 1.000 .729 _~
NR 1-1-87 1.25~ 1.254 1.000
NR 1-1-88 1.251 1.569
* 7-1-88 .912 1.431

1.431 .986 1.411

EXHIBIT 9
SHEET 1

SECTION B - Factor Adjusting 1986 Pollcy Year Volunuary Premium to Presenu Premium Level

(1) (2) (3) (4) (5) (6)
Premium Adj. Factor Adj. For Prem.Adj.

O Level Cumulative Product Pres.lndex/ Exp.Consc. Factor
Date Chance Index Weight (2)x(3) Sum Col.(~) Removal** (5)x(6)

5-i-85 Ease 1.000 .271 .271 1.355 .986 1.336
NR 3-i-86 1.000 1.000 .729 ._~
NR 1-I-87 1.149 1.149 1.000
~R 1-1-88 1.251 1.437

~ 7-1-88 .943 1.355

SECTION C - Factor Adjusting 1986 Policy Year AssiEned Risk Premium and Voluntary
Premium to Present Premium Level

(I) Assigned Risk MarkeE Share ............................................ 158
(2) Voluntary Market Share ................................................ 842
(3) Assigned Risk Premium AdJus~menE Factor (Sec. A) ..................... 1.411
(4) Voluntary Premium Adjust~nen~ Factor ($ec. B) .............. ~ .......... ~.336
(5) Premium Adjusument Factor - (1)x(3)+(2)x(4) .......................... 1.348
(6) Premium Adjusument Factor excluding trend+ ........................... 1.2&8

NR - New and renewal business
* Applicable to "all outs=anding" as well as "newand renewal" business.

** Eliminates premium derived from expense constant.

O
+ Trend Factor in current rates (effective 1-1-88) is 1.080 (1.248 - 1.348 / 1.080).



Natl(x~aJ

ARIZONA

APPENDIX A-I-C

EXHIBIT 9
SHEET 2

COMBINED

CALCULATION OF POL~CY Y~AR ON LEVEL FACTORS

:C!ION A - Facnor AdJusning 1985 Policy Year Assigned Risk Premium no Presenn
Assigned Risk Premium Level

Dane

(1)

Level
Chause

(2)     (3) (4) (s) (6)

..... ~ Adj. For
Cumulative Produc~ Pres.Index/ Exp.Consu.

Index Weight (2)x(3) Sum Col.(4) ~emoval*

(7)

(5)x(6)

i0-I-84 Base 1.000 .426" .426 1.308 .990
I0-i-85 1.046 (1.046) .412 .431
10-I-85 1.164 1.164 .162 .189
10-I-86 1TF!3"....: 1.368 1.046

C!ION B - Facnor AdJus~ing 1985 Policy Year Voluntary Premium to Present
pFqmium Level

(1)     (~)     (3)     (4) (s) (6)

Dane

Premium
Level Cumula~ive
Chan~e    Index Weigh~

Ad~. Factor Adj. For
Producu Pres.Index/~ Exp.Const.
(2)x(3) Sum Col.(4) Removal*

1.295

(7)

Prem. Adj.
Facnor
(S)x(6)

i0-I-84 Base 1.000 .426 .426
I0-I-85 1.046 (1.046) .412 .431
i0-i-85 1.164 1.164 .162 .189
10-1-86 1.058 1.232 1.046

1.178 .990 1.166

CTION C - Facnor AdJustin~ 1985 Policy Year Assigned Risk Premium and
Voluntary Premium to Prese~n Premium Level

.) Assigned Risk Marken Share

.) Voluntary Marke~ Share
;) Assigned Risk Premium AdJusr.menn Facnor (Sec. A)
¯ ) Voluntary Premium AdJusr.menn Factor (Sec. B)
) Cumulative Assigned Risk Premium Level Change since 1-1-71
¯ ) Cumula~ive Voluntary Premium Level Change since 1-1-71
) Differen~ial in Voluntary Premium Level Change and Assigned

Risk Premium Level Change since 1-1-71 = (5)/(6)
) Premium Adjustment Factor = (2)x(4) + (1)x[(3)/(7)] =
) Premium Adjustment Factor excluding Trend+

.018

.982
1.295
1.166
2.362
1.969

1.200
1.164
i.iii

’= All Outstanding Business
= New and Renewal Business

Eliminates premium derived from expense constants.
Trend Factor in current rates (effective 10-1-86) is 1.048 (i.!ii = 1.164/1.048).

ID98-LAM-14



Nak~l@
LOUISIANA VOLUNTAKy BUSINESS ONLY

Cou.c~ o. ................................. EXHIBIT 10
Comm,n~mon APPENDIX A-Z SHEET 1

CALCULATION OF POLICY YEAR ON LEVEL FACTORS

SECTION A - Factor Adjusting 1988 Policy Year Pure Premium to Present £ure Premium Leve!

(1)     (2)     (3)    (4)      (s)       (6)

Premium
Adj. FactorLevel Cumulative Product Pres.lndex/

Date Charade Index Weight (2)x(3) Sum CoI.~4)

7-1-87 Base 1.000 1.000 1.000
NR4-1-89 .734 .734 .....

(7)     (8)
Prem.Adj.

Adj. For Prem.adj. Factor
Exp.Const. Factor     Excl.
Removal** (5)x(6) -Trend+

.734 .983 .722 .658
1.000

SECTION B - Factor Adjusting 1988 Policy Year Indemnity Losses to PresentBenefiu Level

(I) (2) (3) (4)Benefit                                                     (6) .     (7)
Adj. Facuor Fimal Adj.Level Cumulative Product Pres.Index/ Assess.    FactorDate     Change Index Weight

9-1-87 Base 1.000 .2999-1-88, 1.009 1.009 .668O1-89 1.004 1.013 .033

(2)x(3) Sum Coi.(4)    menu      (5)x(6)

.299 1.007 1.010 1.017.674
.033

1.006

~ECTION C - Factor Adjusting 1988 Policy Year Medical Losses to Present Benefit Level

(I) (2) (3) (4) (5) 6)Benefit ( (7)
¯ Adj. Fat=or Final Adj.Level Cumulatlve

. Produc~ Pres.lndex/ Assess- FactorDate Change Index Welgh~ (2)x(3) Sum Coi.(4) ment (5)x(6)
-1-87 Base 1.000 ooo .... - ......................

’-1-88 1.000 1.000 ~ i~:;
1.000 1.010 1.010

¯ -1-89 1.000 1.000 .033 .033

1.000

New and renewal business
Eii=ina=es premium derived from expense constants.
Trent Factor in current loss costs (effec:ive ~-i-~9) is 1.098 ( 658    .722    1.098>



LOUISIANA ASSIGNED RISK

APPENDIX A- I

CALCULATION OF POLICY YEAR ON LEVEL FACTORS

EXHIBIT 10
SHEET 2

SECTION A - Factor Adjusting 1988 Policy Year Premium to Present Premium Level

(1)     (2)

Premium
Level Cumulative

Date    ChanEe     Index

7-1-87 Base 1.000
2-1-89 1.373 1.373

NR5-1-90 1.132 1.554

Weight

Adj. Fas_=or
Product .: Pre.~.
(2)x(3) sum Col.(4)

(6) (7) (8)
Prem.Adj.

Adj. For Prem.AdJ._ Factor
Exp. Co~st. Factor     Excl.
Removal** (5)x(6) Trend+

1.000 1.000 1.554 .983 1.528 1.3~&

1.000

SECTION B - Factor Adjustin~ 1988 Policy Year Losses to Present Benefit Level

(1) (2) (3) (4)
Benefit

Level Cumulative Product
Date      Chan~e Index Weight (2)x(3)

(5) (6) (7)
Adj. Factor Final Adj.
Pres.Index/ Assess- Factor
Sum Coi.(4) merit (5)x(6)

9-i-87 Base 1.000 .299 .299 1.005 1.010 1.015
9-1-88 1.005 1.005 .668 .671
9-1-89 1.003 1.008 .033 .033

1.003

NR - New and renewal business
** Eliminates premium derived from expense constants.

+ Trend Facuor in current ra~es (effective 5-1-90) is 1.137 (1.34~ - 1.528 / 1.137).



IOWA
N~ ....
Counc~ on &PPE~q)IX ~- IComoens~:;on
Insurance ............

CALCULATION OF POLICY YEAR ON LEVEL FACTORS

EXHIBIT 11
SHEET 1

SECTION A - Factor AdJustinE 1988 Policy Year Assigned Risk Premium to Present
Assi~ed Risk Premium Level

(1) (2) (3) (4) (5) " (6) (7)
Pr~zium Adj. Factor Adj. For Prem.AdJ.

Level Cumulative Produc= Pres.Index/ Exp.Cons=. Factor
Date    Chan~e Index Uei~= (2)x(3) Sum Col.(&) Removal** (5)x(6)

..... Z~:gZ~Z~ ..... ~g~ .......g~ ......g~ ...... ~ ~, .,. ~ ~=~~~-~~ ~’2~ "2s8    "3~    "~ ...........~ ..........~ .....

.~R ~-i-90 1.095    1.553

~ECTION B Factor Adjusting 1988 Policy Year Voluntary Premium co Present Voluntary
Premium Level

i (I) (2) (3) (4) (5) (6)     (7)

Premium Adj. Factor Adj. For Prem.adJ.
Level Cumulative Product Pres.lndex/ Exp.Const. Factor

Dace     Change Index Weight (2)x(3) Sum Coi.(4) Removal~r* (5)x(6)

~-I-86 Base 1.000 .408 .408 1.183 .983 1.163
~-13-88 1.126 1.126 .258 .291
7-27-88 1.050 1.182 .334 ~
4-1-90 1.095 1.294 1.094

ECTION C Factor Adjusting 1988 Policy Year Assigned Risk Premium’and Voluncar.~.
Premium co Present Premium Level

i) Assigned Risk Market Share PY 1988
2) Voluntary Market Share PY 1988

3) Assigned Risk Premium Adjus=menc Fat=or (Set. A)
~) Voiuncarv Premium AdJus=nent Factor (See. B)
5) Premium Adjustment Factor - ((1)x(3)+(2)x(4)l x .999#
6) Premium Ad~usEmen= Factor Excludin~ Trend - (5)/1.115+
7.) ioAdjusr.men~ addinional premium from nec premium

-- :.$ ro gr=s.- -..~w ..... . .......

;) Final Premium Adjustment Factor- (6)x(7)

.163
.837

1.322
1.163
1.187
1.065

I~031
1.098

New and renewal business
r!i:ina=es premium derived from expense constants
~arKe~ snare adiusrmen~ factor
T.-.n_~ ~ Fat=or_..~- current ra~es (effeczlve ~,I/90J is                                                                    -~ .-~
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INDIANA - ASSIGNED RISK

APPENDIX A- I

CALCULATION OF POLICY YEAR ON LEVEL FACTORS

EXHIBIT 11
SHEET 2

SECTION A - Factor Adjusting 1988 Policy Year Assigned Risk Premium to Present
Assigned Risk Premium Level

(1) (2) (3)= (4) (5) (6) (7)
S~d. :

Premium Adj. F~ccor Adj. For Prem.AdJ ~
- Level Cumulative Produ~t.~re~.Indax/ Exp.Cons~. Facuor

Chan~e Index ~ei~h= (2)x(3) Sum Co1.(4) ~enoval@ (5)x(6)~ Dare

9-01-87 Base 1.000 .299 .299
AO 9-01-88 1.097 (1.097) .&24 .465
NR9-01-88 1.274 1.274 .277 .353
AO 1-01-90 ~~~ (I.306)
-NET"i-OI-’O 1.916 1.117

1.715 .983 1.686

SECTION B - Facuor Adjust:trig 1988 Policy Year Volunuary Premium
Present Voluntary Premium Level         -

Date

(I) (2) (3) (4) (5) (6) (7)
SUd.

Premium Adj. Factor Adj. For Prem.Adj.
Level CunnJla~ive Producu Pres.Index/ Exp.Const. Factor

Change Index geighr (2)x(3) Sum Co1.(4) Removal@ (5)x(6)

9-01-87 Base 1.000 .299 .299 1.402 .983 1.378
9-01-88 1.097 (1.097) .424 .465
9-01-88 1.274 1.274 .277 .353
1-01-90 1.025 (1.306)
1-01-90 1.229 1.566 1.117

SECTION C Factor Adjusting 1988 Policy Year Assigned Risk Premium and
Voluntary Premium to Present Level

~I) Assigned Risk Market Share PY 1988
[2) Voluntary Market Share PY 1988
[3) Assigned Risk S~d. Premium Adjus~ment Factor (See.A)
[&) Voluntary. Premium Adjustment Factor (See.B)
5) Prem. Adj. Factor - ((1)x(3)+(2)x(&)) x .997 ~
6) Premium Adjustmen~ Factor Excluding Trend - (5) / 1.185

7) Adjustmen=~{~’~" additional premium from net premium programs
8) Final Premium Adjus~men~ Factor - (6)x(7)

.208

.792
1.686
1.378
1.438
1.214
1.016
1.233

AO - All outstanding business
NR ~ New and renewal business
e = Applicable ~o "all outstanding" as ~ell as "new and renewal" business.
@ - Elimina~es premium derived from expense constants.
~ - Marke~ share adjus~men~ factor



FLORIDA-Preliminary
EXHIBIT 12
SHEET 1

CALGDLATION OF 1989 CALENDARYF.ARON-LE!/E£ FACTOI~

SECTION A - Factor Adjusting 1989 Calendar Year Assigned Risk Premium to
Present AssiKned Risk Premium Level

Date
1/1/88

~T~ 1/1/89
~ 1/1/90

(1) (2)    (3)
Std.
Premium Cumula-
Level rive
~ Index Weight

Base 1.000 .405
1.262 1.262 .595
1.531 1.932

(4)     (5)     (6)     (7)~
Adj.Fac: Adj. For Premium
Present Expense Adjus~m.

Product Indx/Sum Constant Factor
(2}~(3) Coi(4) Removal~~

.405 .1.671     .989     1.653

1.156

SECTION B -

Date
111188
111189
1/1/90

(1) (2)
Std.
Premium Cumula-
Level tlve
Chan~e Index

Base 1.000
1.262 1.262
1.293 1.632

Factor Adjusting 1989 Calendar Year Voluntary. Premium to
Present Voluntar7 Premium Level

(3)           (4)             (5)             (6)              (7)
Adj.Fac: Adj. For Premium
Present Expense Adjus~m.

Product Indx/Sum Constant Factor
Weight (2)x(3) Coi(4) Remo~

.405    .405 1.412 .989 1.396

.595     .751
1.156

SECTION C - Factor Adjusting 1989 Calendar Year Assigned Risk Premium and
Voluntary Premium to Present Level

(I) Assigned Risk Standard Premium Market Share CY 1989
-, .213

(2) Voluntary Standard Premium Market Share CY 1989
.787

(3) Assigned Risk Premium Adjustment Factor (Sec.A)
1.653

(4) Voluntary Premium Adjustment Factor (Sec.B)
1.396

(5) Prem. Adj. Factor - [(1)x(3)+(2)x(4)] x 1.000 #
1.451

(6) Premium Adjustment Factor Excluding Trend - (5)/1.121
1.29&

(7) Adjustment for additional premium from ARRP and removal of

Assigned Risk premium discounts !.059
(8) Final Premium Adjustment Factor - (6)x[7)

!.370

NR = New and renewal business
@ = Eliminates premium derived from expense constants
= = Market share adjustment fac=or



.FLORIDA- Pre llJ~Inary

PROJECTED MARKE~ ’SHARE

EXHIBIT 12
SHEET 2

(a) After on-leveling the data, the ARmarket share for
CY 89 becomes: [(1)x(3)] / [(1)x(3) + (2)x(4)]

(b) Projected AssiEned Risk market share
243

FLORIDA-Prel~m~-_r7

CALENDAR YEAR 1989 MARKET SHARE ADu’~STMENT FACTOR

(a) After on-levellng the data, the AR market share for
CY 89 becomes: [(1)x(3)| / [(1)x(3) + (2)x(4)]

(b) Projected Assigned Risk market share

(c) Current premium index AR to VOL
[ 1.S31 / i. 93 ]

(d) Average premium index to VOLusing on-level CY 89
market mix: 1 / [ (a)/(c) + l-(a) ]

(e) Average premium index to VOL using projected market mix
I / [ (b)/(c) + 1-(b) ]

(f) Market share adjustment factor for CY 89 : (e)/(d)

I. 184

,,I,039

¯ 1,039

1.000

FLORIDA-Prellmlnary

IMPACT OF ASSIGNED RISK NET PREMIUM PROGRAMS

(a) Impact of ARRP on Assigned Risk Net Premium

(b) Impact of removal of Assigned Risk premium discounts on
Assigned Risk Net Premium

(c) Total Impact of Net Premium Programs on Assigned Risk
Net Premium: (a)x(b)

(d) Projected Assigned Risk Market Share

(e) Overall Impact of Net Premium Programs: (c)x(d) + l-(d)

1.170

1.063

1.244

.243

,,I.059
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EXHIBIT 12
SHEET 3

CALCULATION OF 1988 POLICY YEAR ON-LEVEL FACTORS

SECTION A - Factor Adjusting 1988 Policy Year Assigned Risk Premium no Present
Assigned Risk Premium Level

Da~e
111188
111189
111190

(I) (2)    (3)
Srd.
Premium Cumula-
Level rive
Chan~e Index Weight

Base 1.000 1.000
1.262 1.262
1.531 1.932

(4)     (5)     (6)     (7)
Adj. Fac: Adj. For Premium
Present Expense Adjus~m.

Product Indx/Sum Constant Factor
(2)x(3) Coi(4) Removal~ (5~x(6)
1.000 1.932     .988     1.909
1.000

SECTION B - Factor Adjusting 1988 Policy Year Voluntary Premium ~o
Present Volunrar7 Premium Level

Dare
111188

NR 111189
z~m 111190

(1) (2) (3)
Std.
Premium Cumula-
Level rive
Chan~e Index Nei~hr

Base 1.000 1.000
1.262 1.262
1.293 1.632

(4)     (5)     (6)     (7)
Adj.Fac: Adj. For Premium
Present Expense Adjusr~n.

Product Indx/Sum Constant Factor
(2)X(3) Co1(4) Removal~ (5~x(6)
1.000 1.632    .988    1.612
1.000

SECTION O - Factor Adjusting 1988 Policy Year Assigned Risk Premium and
Volunrar7 Premium ro Present Level

(I) Assigned Risk Standard Premium Market Share PY 1988 .220
(2) Voluntary Standard Premium Market Share PY 1988 .780
(3) Assigned Risk Premium Adjustment Factor (Sec.A)

1.909
(4) Voluntary Premium Adjustment Factor (Sec. B)

1.612
(5) Prem. Adj. Factor - [(1)x(3)+(2)x(4)] x .999 = 1.675
(6) Premium Adjustment Factor Excluding Trend - (5)/1.121

1.49A
(7) Adjustment for additional premium.from ARRP and removal of

Assigned Risk premium discounts 1.059
(8) Final Premium Adjustment Factor - (6)x(7) 1.582

NR = New and renewal business

~ = Eliminates premium derived from expense constants
- Market share adjustment factor



FLORIDA- Pre I im~nar~

EXHIBIT 12
SHEET 4

POLI~Y YEAR 1988 NARKET SHARE ADJUS~ FACTOR

(a) After on-leveling the data, the AR market share for
PY 88 becomes: [(1)x(3)] / [(1)x(3) + (2)x(4)]

(b) Projected Assigned Risk market share

(c) Current premium tndex AR to VOL
[ 1.S31 / 1.293 ]

.... 250

¯ 243

(d) Average premium index to V0L using on-level PY 88
market mix: 1 / [ (a)/(c) + 1-(a).J~

1.040

(e) Average premium index to V0Lusing projected market mix
1 / [ (b)/(c) + Z-(b) ]

1.039

(f) Market share adJust~nent factor for PY 88: (e)/(d) ,999.



FLORIDAo Pr~ liminary

EXHIBIT 12
SHEET 5

CALGULATION OF 1987 POLICY YEAR ON-LEVEL FACTORS

SECTION A - Factor AdJusrlng 1987 Policy Year Assigned Risk Premium to Present
AssiRned Risk Premium Level

DaEe
1/118~

NR 1/1/88
~ 111189
m~ 1111~o

(i) (2)
Std.
PremiumCumula-
Level tlve
~ Index

Base 1.000
1.129 1.129
1.262 1.425
1.531 2.182

(3) (4)     (5)     (6)     (7)
Adj.Fac: Adj.. For Premium
Present Expense Adjus~m.

Product Indx/Sum Constant Factor

1.000 ~ 2.182 .988 2.156
1.000

SECTION B - Factor AdJusclng 1987 Pollcy Year Voluntary Premium to
Present Volunrar7 Premium Level
(1) (2)    (3)

Std.
Premium Cumula-
Level rive

Date
1/1/87 Base 1.000 1.000NR 1/1/88 1.129 1.129

NR i/1/89 1.262 1.425
NR 1/1/90 1.293 1.843

(4)     (5)     (6)     (7)
AdJ.Fac: Adj. For Premium
Present Expense Adjustm.

Producc Indx/Sum Constant Factor

~ (5~x(6)
10-~Q9~001.843 .988 1.821
1.000

SECTION C - Factor Adjusting 1987 Policy Year Assigned Risk Premium and
Volun~ar7 Premium ~o Presen~ Level

(I) Assigned Risk Standard Premium Market Share PY 1987

(2) Voluntary Standard Premium Market Share Py 1987

(3) Assigned Risk Premium Adjustment Factor (Sec.A)

(4) Voluntary Premium Adjustment Factor (Sec. B)

(5) Prem. Adj. Factor - [(1)x(3)+(2)x(4)] x .999 ~

(6) Premium Adjustment Factor E~fuding Trend - (5)/1.121

(7) Adjustment for additional premium.from ARRP and removal of

Assigned Risk premium discounts

(8) Final Premium Adjustment Factor - (6)x(7)

.:, .215

.785

2.156

1.821

,, 1.891

1.687

!.059

1.787

NR = New and renewal business
~ = Eliminates premium derived from expense constants
= = Market share adjustment factor



FLORIDA- Pre I imlnar7

EXHIBIT 12
SHEET 6

POLICY YEA~ ~987 MARKET SHARE ADJ~STMENT FACTOR

(a) After on-leveling the data, the ARmarket share for
PY 87 becomes: [(1)x(3)] / [(1)x(3) + (2)x(4)] ¯ 245

(b) Projected Assigned Risk market share .... .243

(c) Current premium index AR to VOL
[ ~.531 / 1.293 ]

I. 184

(d) Average premium index to VOLusing on-level PY 87
market mix: i / [ (a)l(c) +

(e) Average premium index to VOLusing projected market mix
I / [ (b)/(c) + l-(b) ]

1.040

1.039

(f) Market share adjustment facuor for PY 87: (e)/(d) ,999



EXHIBIT 13

INDIANA

I. EFFECT OF A 25% SURCHARGE ON ASSIGNED RISK PREMIUMS OVER $2000

.25[ (A/R Prem for Policies > $2000) - (# Policies > $2000)($2000)]
= i + ...........

(A/R Prem for Policies > $2000) + (A/R Prem for Policies < $2000)

.25 [($59,,478,479) - (3827) ($2000)’]

($59,478,479) +($7,391,012)

194

* Source: Policy Issue Capture System.
Note: Size of policy information not available for all policies.

II. CALCULATION OF MANUAL RATE OFFSET

Residual Market Share =

**

NEP Residual Market 1987    $65,435,815
............ = .......... = .220

NEP Statewide 1987       $297,447,091

Formula:
where

R x V x D + (I-R) X V = 1.000
R = residual market share
V = rate offset
D = effect on net premium of applying surcharge

to assigned risk premium over $2000

(.220) V (I.194) + (1-.220) V = 1.000
.263 V + .780 V = 1.000

1.043 V = 1.000
V = .959

** Source: Quarterly Assigned Risk Financial Data as
submitted by servicing carriers.
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EXHIBIT 14
SHEET 2

~ur~ose

The purpose of this filing is to provide a revised pricing mechanism for
experience rated assigned risks to share in the underwriting losses
generated by the assigned risk market. This proposal will surcharge
risks with a record of losses greater than expected under the experience
rating plan.

The residual market is intended to serve as the market of last resort to
ensure the availability of workers compensation and employers liability
insurance to all employers required by law to provide this coverage but
unable to obtain it through the voluntary market.

Between 1984 and 1988, the residual market suffered an.operating loss
exceeding A.~ billion dollars. Carriers writing voluntary insurance
continue to absorb the increased burden being placed on them by the rapid
expansion of the residual market. In NCCI jurisdictions, the subsidy for
both 1987 and 1988, amounted to just over 12~. This means that for every
dollar of voluntary market premium, 124 must be used to subsidize the
increased loss experience in the residual market. These subsidies are
causing severe financial hardships to insurance carriers. As a result,
competition among voluntary carriers has diminished.

The residual market has evolved into-more than a market of last resort.
Nineteen-eighty-eight (1988) data shows that the number of risks and the
amount of premium have grown significantly in the past five years. In
1984, assigned risk plans administered by NCCI provided coverage for
253,000 risks. During 1988, there were approximately 580,000 risks
covered by plans administered by NCCI. The written premium for these
risks accounts for approximately 1.9 billion dollars, representing 19.3%
of the total written premium in those jurisdictions.

The residual market has become the largest segment of the total workers

compensation insurance market. Its premium volume now more than doubles
that of the l~rgest single private writer of workers compensation and
employers liability insurance.

Proposal

!t is proposed that the attached Assigned Risk Adjustment Program (ARAP)
be implemented six months from the approval of this program or from the
latest rate filing effective darewhichever is later.
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EXHIBIT 14
SHEET 3

The proposed surcharge will range from 0 to a maximum of +49% of standard
premium. The average surcharge will vary between I0% to 15% of standard
premium, depending largely on the distribution of risks by size in the
assisued risk pool and the extent of the rate level deficiency of
assigned risk pool business in a given state.

Imvlementation

In order to implement this proposal, the attached exhibit illustrates the
changes required in the Experience Rating Plan Manual.
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EXHIBIT 14
SHEET 4

Administration Rules and Procedures

~ - A risk shall be eligible for the Assigned Risk

Adjustment Progrm if it is eligible foran experience rating

modification. The application of this program is mandatory for

all eligible insureds and shall apply to all assigned risk

policies written for such insureds.

2. ARAP Surcharge Formul. -

After the calculation of the experience ~odification

factor ’~" for a particular risk, the weighted test ratio

"R" is calculated

R = (0.5 - 0.SW) A9

M - Ep

(0.5 + 0.SW) A

M ¯ E

where:

W is the weighting value

A is the actual losses, as limited on a per accident

basis

Ap is the actual primary losses

E is the total expected losses

Ep is the expected primary losses .
M is the experience modification

All values are those used in the experience modification

calculation.
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(b) If "R" is greater than 1.0, a surcharge factor "S" will be

calculated using the following formula:

s = i + (0.08) E (R-l)
0.5

(E + 3)

EXHIBIT 14
SHEET 5

where:

E

R

is the total expected losses of the particular i~sured

shown in thousands. "E" 8ha11 not ~xceed ~0.
is the weighted test ratio calculated in 2(a). "R"

shall not exceed 2.0.

(c) The surcharge factor "S" will appear on all rating forms.
This surcharge factor will be applied to the standard

premium developed in the state(s) where effective.

The surcharge is l~mited to a maximum of ~9~ of standard

premium. Only insureds with expected losses equal to or

greater than ~40tO00 will be subject to the maximum surcharge.

The following table shows ssmple maximum surcharges by risk

expected loss size.

Risk Expected Losses Maximum Surcharge

2,500 9%

5,000 141

i0,000 22%
25,000 38~

hO,O00 and over
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SHEET 6

For the purposes of this program, the following definitions

apply:

(a) Weighted Test Ratio - A comparison of the risk’s actual

losses to the modified expected losses. A ratio greater
than L.00 is subject to the ARAP surcharge. This test

ratio is limlted to 2.00.

(b) ARAP Surcharge Factor - The factor is applied to the

normal standard premium when the insured is an assigned

risk. This factor is determined by a formula using the

weighted test ratio.

5. Experience rated risks with multi-state operations shall be

subject to the Assigned Risk Adjustment Progrem in states that

have approved it. For risks with interstate exposure, the "R"

(test ratio) and the "S’* (surcharge) values will be computed on

a full interstate basis. In ARAP sta~es, "S" will be used to
develop the surcharged premium in those slates only.
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GEORGIA

CALCULATION OF ARAP SURCHARGE F~kCTOR

The impact of ARAP on Georgia Assigned Risk premium is 13.3%.

NCCI uses experience rating data ~iles to calculate an ARAP
surcharge factor for every assigned risk policyholder (risk) which
was experience rated during 1986, and had a risk identification
number available in NCCI’s PICS database. The formula used a~d a
sample calculation can be found in Exhibit I, Page 3. After all
individual calculations are completed, we obtain a weighted average
using ~he latest available year’s expected loss as weights. This
average is our estimate of t!~e effect of introducing the ARAP
program.

It can reasonably be assumed that results in the prospective ra~ing
year will not differ substantially from what would have been
developed in the historical rating year (as if the plan were in
effect au tha~ time).

Exhibit 1, Page 2 summarizes the results by size of modification
and size of expected loss. The top part of the exhibit show how the
ARAP surcharge impacts insureds grouped by size of experience rated
modification (Mod) in ascending Mod order. The bontom part
illusnraues this same comparison by expected loss range. On both
~ar~s, ~he last column is ~he distribution of ~he latesn historical
year’s expected loss for each category. NCCI has also estimated the
proportion of risks no~ experience rated using the szandard premium
found in the PICS database.

An interpretation of the ARAP formula can be found in Exhibit I,
Page 4.
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AILAP IHPACT

GEORGIA - ASSIGNED RISK

RATING YEAR 1986

PJU~GE OF ~JNSER AVERA~ AVERAGE EXP. LOSS

R~ ~ ~A~ ~9~

0.~ - 0.~ 1 0.~ 1.~ 0.~

0.~ - 0.~ ~ 0.7~ 1.~ 3.2~

0.~ - 0.~ 51 0.~ 1.~ 4.14=

0.~ - 0.8~ 1~ 0.~ 1.~ ~.~

0.~ - o.g4 ~ 0.917 1.000 g.4~=

0.~ - 0.~ 165 0.~7 1.~7 8.51~

# ~ELOU 1.00 613 0.8&8 1.002 32.78~

1.00 23 1.000 1.002 Z.01�

1.01 - 1.05 10~ 1,028 1.009 5.17"~

1.06 - 1.10 101 1.082 1.039 6.37~

1.11 - 1.15 94 1.131 1.111 5.69~

1.16 - 1.20 98 1.1T/’ 1.126 5.31~

1.21 - 1.30 181 1.251 1.174 10.93~

1.31 * 1.40 124 1.356 1.229 6.95~

1./,1 - 1.60 126 1.~0 1.268 8.89~

1,60 - 1.80 66 1.692 1.361

1.80 - 2.00 25 1.~9 1.32B 2.15~

OVER 2.00 17 2.167 1.395 ~.6~"

OVER 1.50 937 1.326 1.201 57.62~

TOTAL RATED
RISKS          1573         1.163         1.144        92.41~

NO~ RATED RISKS xx xxX xXX 7o59~

TOTAL RATED
ANO NON RATED 1.133 IO0.OOX

EXHIBIT 14
SHEET 8

EXPECTEO LOSS NUI, BER
RANGE OF

RISK.__.~S

5,000 10o000 505

10,000 * ~,000 $48

25,00 50,000 201

50,000 - !00,000 74

OVER 100,000 31

TOTAL RATED RISKS 15~

NON RATED RISKS xx

AVERAGE AVERAGE EXP. LOSS
NOO SURCHARGE

FACTOR

1.1~2 1.050

1.126 1.092 12.2~

1.142 1.145 27.16~

1.194 1.202 20.50~

1.2!5 ~.~3

1.160 1.078 l&.~’~

1.163 !.1~& 92.&1~

xx xx 7.59"~

TOTAL RATED
Alto NO~ RATED 1.133 100.001
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FORMULAS USED TO CALCULATE THE ARAP ~

~e~e

A~. = Actual ~:Unazy Losses

A = AcUual Total Losses

Losses

W = We£qh~ f~Nod CaJ.cu.i.~n

~ = Expected Tc~a£ .Losses ~n Thousand Dollar Uni~

~ L2.000

EO.O00
30.000
.ll (Revzse4 =_x~.er~ence

.~.auinq P!an)

= 4t005 ÷ 27’r750 = !.27
11,880 29,700

’ 08~ 30 ~.27~l’2E 46713 = _ "=" ¯ - = : " = 1.08
(30 - 3)’:      - ~.7445
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Explana~:ion of ~R~P Formulas,

The experience rating formula is designed to use a risk’s past loss
experience (actual losses (A) versus expected losses (E)) to
predict the risk’s future experience. The formula relies more on
the risk’s primary losses (Ap) rather than their excess losses,
i.e. the prediction is based-more on loss frequency than on loss
severity. In depending more on frequency, the effect of a "one-
time" catastrophe is significantly diminished.

To make the residual market more self-suppor~ing, the ARAP formula
relies more on total losses (A) when calculating a surcharge
factor. However, for smaller risks, the ARAP formula-only goes
halfway towards recognizing the full total losses by giving half
weight (W} to primary losses (Ap). This once again minimizes the
impact of a single catastrophe loss.

As risk size increases, the ARAP formula goes more than halfway
toward relying on total losses (A) to calculate the risk’s
surcharge.

The "R" formula is the first step in determining the ARAP
surcharge. If the result of the "R" formula is greater than 1.0
a surcharge is calculated by substituting the result of the "R"
formula (limited to a maximum of 2.0) into the "S" .equation. The
ARAP surcharge determined in the "S" equation depends no~ only on
actual versus expected losses, but also on the magnitude of
expected losses (expected losses in the "S" formula are limited to
$40,000).

The surcharge as calculated in the "S" equation will limit
au~omatically at the maximum surcharge for each expected loss size.
The smallest risks just eligible for experience rating will have
a maximum surcharge of +9%, where risks over $40,000 in expected
losses can be surcharged up to +49%.
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ASSIGNED RISK RATING PROGRAM

I. State:
Georgia

Effective Date:
11/Z0/90

Aasigaed Risk Rating Plan Eligibility Level:

+8.1%
4. Average Surcharge Amount:

$140
5. Expense Constant:

$SO,000

6. Loss Conversion Factor: 1.1ZO

7. Tax Multiplier: 1.10Z State
1.223 "~’ Class Only

8. Expense and Development Ratio: 0.469

NOTE: These factors are based on the expenses and loss development
factors proposed in the latest rate filing.
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EXHIBIT 15
SHEET 2

Workers Compensation Assigned Risk Policyholders

Your Policy Is Written throu~ the Assigned Risk Plan

All workers compensation assigned risk policyholders with audited
standard premium equal to or greater than the Assigned Risk Rating
Program eligibility level are sub4ect to the ~ssi_ened Risk R~tln~
~. This is effective for new and renewal pollcies in the following
states:

The Assigned Risk Rating Program (ARR~) will adjust your premium, based
on your actual loss experience, valued eighteen months after the
effective date of the policy. You will then be reo_uired to submit any
additional vremi,--. Depending on your premium size end amount of losses,
this addltlonal premium could range from 0~ to 100~ of your audited
premium. Please see the Assigned Risk Rating Program Endorsement for
details. This form is attached to your pollcy.

Applicable effective date of policy:

Please read carefully, sign below and return a copy to:

[Servicing Carrier Name]
[Servicing Carrier Address]

This notice ~ust be returned with ten (10) working days to maintain the
requested effective date.

Signature of Officer, Sole Proprietor or
Partner.

I understand the above Notice and am unable to obtain coverage in the
voluntary market.

DUPLICATE

~o~e: ~-he size and style of type can be changed at the carrier’s
discretion.

i0
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EXHIBIT 15
SHEET 3

i

GEORGIA
ASSIGNED RISK PROGRAM

Assigned Risk Rating Program

Summary

(ARRP

Calculated average Surcharge due to operation of
loss-sensitive formula ( See Exhibit 2B ) ...............

(2) Amount assumed uncollectible ............................

0.095

0. 150

(3) Adjusted average Surcharge
= (1) x [1.000- (2)] ................................... 0.081



O

EXHIBIT 15
SHEET 4

Catcutat|on of the |ll)~Ct of the

(1) (2) (3) (4) (5) (6)         (7) (8)
Projected Projected    Average

1988 1988 Pure Loss Average Loss
Total # of Average    Rat|o for Oottoro for Surcharge Average

Prelim Range Prem|tJll ~ Risks ~ Preailal Poor Risks ¯ Pool Risks    Factor ** Surcharge ÷
(2)/(3)

0 " 24,999 60,331,840 15,7~8 3,829 0.730 2,795 1.00 0.000

2$,000" 49,999 ~;,9T/,846 748 34,730 0.730 2S,333 1.00 0.000

500000 " 99,999 26,073,564 384 67,900 0.730 49,567 1.43 0.107

100,000 " 2/,9,999 34,162,415 228 149,835 0.730 109,380 1.64 0.163

250,000 - 4~,~ 20,397,532 58 351,682 0.730 2S6,728 1.85 0.207

500,000 - 999,999 13,503,554 20 67~,178 0.730 492,880 2.00 0.221

over 1,000,000 11,679,134 6 1,%6,522 0.730 1,420,961 2.00 0.227

Totat 192,12~°885 170202 11,169 0.730 0.09~

Other Underlying

9. MinirmJnSurcharge Foctor ............................................................

10. Loss Adjustment Expense Factor ......................................................

11. Tax Muttiplier ......................................................................

~2. Basic Premiu~ ( From Exhibit 2E ) ................................ ~ ....................

¯ From Exhibit 2C.

From Tabte of Haxiu Surcharge Factor Using Average Premi= in Cotu=n 4.

From Exhibit 20 ~ge 3.

Source: PlC$ Database.

1.000

1.120

1.10&

0.241
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GEORGIA
ASSIGNED RISK PROGRAM

calculation of Overall Expected Pure Loss Ratio for Assigned Risks

(1) Expected Overall Loss Ratio
( Vol. & A/R From Exhibit 2E )

(2) Expected Loss Ratio differential of Assigned Risks to all
risks assuming overall rate adequacy and implementation
of ARAP. See Exhibit 3A ..............................

(3) Expected Overall Loss Ratio for Assigned Risks
(z) x (2) ............................................

0.594

1.229

0.730
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GEORGIA
ASSIGNED RISK PROGRAM

Calculation of Average Surcharges by Premium Rang6 for ARRP

EXHIBIT 15
SHEET 6

Definition ofTerms and Formulas #

R - Retrospective premium
TM- Tax multlplier - i / [ 1 ~axprovislon(includlng assessment)
b - Basic premium
c - Loss conversion factor ( in this case, LAE )
L - Ac~aal losses
E - Expected losses
r - L / E - Ratio of actual to expected losses

- Table M ( or "Table of Insurance Charges" ) entry ratio
R - ( b + cL ) x TM- ( b +crE ) x TM
G - Maximum premium

- ( b + CRGE ) x TM, where RG is r.he maximum entry ratio

m>

cE

Minimum premium

I{/TM - b

cE

is the minimum entry ratio

XG - Table M charge at entry ratio R G

-- requires the knowledge of RG and the Expected Loss Group , which depends on

-- expected average loss dollars.

Table M charge at entry ratio R

Savings a~ entry ratio ~, where SH - X H+ ~ - I
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Council on
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Insurance

EXHIBIT 15
SHEET 7

Thus

Average Surcharge

~here L

( b + ( L x LRE ) | x TM ] - i

- ARRP formula loss ra=io - Expected loss ratio x ( 1 - XG + SH )

since losses over the maximum ( XG ) will no= enter surcharge

formula, while r!~e insured receives no credit for having losses
below =he level which generate ~he minimumsurcharge ( SH ).

Note that this last formula differs from =hose found in Shader
because ARRP is not a "balanced" plan.

Note: For the average surcharge estimate formula, loss developmen~ is included
in =he losses for presenuatlonal purposes and is not included in ~he
expense (b) developmen: ratio. Since =he ultimate sum is assumed to be
=he same, this has no effect on ~he estimated average surcharge.

# The definitions and formulas (except for L ) can be found or derived
from Shader, Richard H., "Fundamen=als of Individual Risk Rating", published
by the Casualty Actuarial Society.
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GEORGIA
ASSIGNED RIS~ PROGRAJ4

CALCULATION OF THE AVERAGESURCHARGE BY RANGE

EXHIBIT 15
SHEET 8

(I) (2) (3) (4) (~) (6) (7)
R R Expected x x.. sG H G N H

Loss Average
Group " Surcharge

0 "" 24,999 84 0.000

25,000" Z,9,999 62 0.000

50,000 " 99,999 1.29 0.81 53 0.463 0.584 0.394 0.107

100,000 " 249,999 1.52 0.81 62 0.301 0.486 0.294 0.163

250,000 - 499,999 1.~ 0.81 36 0.181 0.613 0.223 0.207

.000 - 999,999 1.92 0.81 30 O. 129 0.376 O. 186 0.221

1,000,000 1.92 0.81 23 0.061 0.315 0.125 0.227

t Uses ELG’s of R-1257.
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EXHIBIT 15
SHEET 9

Example for the i00,000 249,000 Ranse :

G - 1.64

H - 1.00

RG- 1.52

RH- 0.81

Expected Losses - $ i09,380

-----> E. L. G. - 42

Given RG- 1.52 and E. L. G. - 42

----> XG - 0.301

Given ~- 0.81 and E. L. G. - 42

-----> XH - 0.484

s~ - x~ + ~ - 1 - 0.294

L - ( ELR ) x ( i - XG + SH ) - 0.730 x ( 1.000 - 0.301 + 0.294 ) 0.725

Average Surcharge - { [ Basic Premium Fac=or + ( L x LAE ) ] x TM ] - 1.000

- { [ 0.241 + ( 0.725 x 1.120 ) ] x 1.104 ) - 1.000 - 0.163
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EXHIBIT 15
SHEET I 0

GEORGIA
ASSIGNED RISK PROGRAM

Calculation of Basic Premium Factor

(la) Loss Adjustment Expense
(From NCCI Rate Filing ) ..............................

lb) Subsequent Inj. Trust Fund (Related to Losses)
(From NCCI Rate Filing) ...............................

2) Target Cost Ratio ( Voluntary & Assigned Risk )
(From NCCI Rate Filing ) ...............................

I) Expected Loss Ratio ((2) / [(la) x (Ib)]) ............

4) Tax Multiplier
(From NCCI Rate Filing ) ...............................

5) Expenses ( [I.000/(4)] - (3)) .......................

6) Basic Premium Factor ((5) - ([(la)-l.OOO]x(3))) ......

i. 120

1.029

0.6843

0.594

1.104

0. 312

0.241



EXHIBIT 15
SHEET 11

GEORGIA
ASSIGNED RISK PROGRAM

Summaz~ of Loss Ratio Differentials

(3)

Loss ra~io dlf£@rentlal
suruharge programs ( See Exhibit 3B )

the absence of ~J1y

Estimated impact of ARAP ( See Exhibit

Loss ratio dif£er=ntlel assumlngARAP
( Std. premium basls } = (i} / (2}

Assumed Assig~led Riak market share

(5) D~fferential of A/R ELR to
( Std, premium basis ) : ( Voluntary plus A/R ELR )

v x ( 0.832 ) + p x ( 0.168 ) - 1.000

V x ( 0.832 ) + V x ( 1.290 ) ( 0.168 ) -~ 1.000

0.832 V + 0.217 V = 1.000

1,049 V - 1.000

0.953

1.229

1.462

1,133

1.290

0.168



Policy Stnndard*     .. Loss

I. S~a~wide EXperience Value~as of 12-31-88
Basis)

EXHIBIT 15
SHEET 12

Differen~ial
(Net Basis)**

83 $634,941,582 $300,268,859 0.47~
84 $746,634,239 $372,278,214 0.499

85 $823,675~650 $474,467,708 0.576
86 8929,396,018 $570,698,174 0.61487 $968,925,693 $639,412,524 0.660

TOTAL     $4,103,573,182    $2,357,125,479 0.574

II. Residual Marka~ Experience Valued as of 12-31-88

83 $16,035,217 $12,531,038
84 $23,584,318 $18,473,276
85 5104,991,761 $73,480,091
86 $181,494,951 $~36,051,2S7
87 $181,031,338 $163,553,987

0.781
0.783
0.700
0.750
0.903

TOTAL $507,137,$85 $404,089,689 0.797

Volu~1~aryMar~e~ Experience Valued as of 12-31-88

$611,088,221 $286,791,069 0.469
84 $713,466,878 $352,870,999 0.49~
85 5710,890,683 $398,682,2?4 0.561
86 $745,504,845 $431,i15,230 0.578
87 $784,123,101 $475,217,741 0.606

1.665
1.582
1.248
1.298
1.490

1.462

I.~40
1.463
1.154
1.201
1.378

1.352

TOTAL    $3,5~5,073,728 $1,944,677,313 0.545

* Developed to a fiE~ repor~ an~ brough~ ~o 7/1/89 premium level.

** Developed ~o an ul~ima~e r~porl; using paid losses ~o a £our~h
repot, ex-bulk losses from a four~1~ ~o eiq~h repor~
and includln~ I~NR losses from an ei~n~ ~o ul~ima~a
report.

Adjusted EOr ef~ec~ on assigned risk ne~ premium of 1.081
due ~o (i) removal of assigned risk premium di~==unts.

~ote also Chau ~he Volunua~-~ and ~e Assigned Risk do non sum
~ ~ha sua~ewlde. This is because ~-~e methodology used in ~he
calculation of the s~a~ewide on-~evel fnc~ors and rounding
prohlem~ involved in separate Volunnary and Assigned Risk
los~ dev~lopmenU ~ac~ors, where ~he Assigned Risk factors
sea for indemnity and m~dical combined.
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GEORGIA (STATEWIDE)

POlicy S~an~ard Dev.* On Level
Year Premium Pa=tor Factor

$349,637,435

$409,563,488

$508,128,100

$655,889,921

$774,520,93R

Ind, Losses

84

Polioy
Year

84

$128,529,776

$153,512,056

$15~,364,132

$162,297,351

$106,596,232

1.000 1.816

1.004 1o816

1.008 1.608

1.010 1.403

1.074 1.165

Dev.** On Level
Faotor Fa~�or

Io067 1.190

io i00 I. 183

1.458 1.119

1.839 1.044

3.159 1.029

EXHIBIT 15
SHEET 13

$634,941,582

$746,634,239

$823,675,650

$929,396,018

$968,925,693

Ind. Lossea
On Level

$163,232,816

$199,719,185

$260,082,263

$311,610,914

$346,544,350

Policy
Year

84

85

86

87

Losses

$124,014,519

$153,249,582

$165,038,834

$180,422,883

$158,392,739

Dev.** on Level Med. Losses
Fac~o~ Factor On Level

1.074 1.029

1.094 1.029

1.262 1.029

1.~96 1.029

1.797 1.029

$137,036,043

$172,559,029

$214,385,445

$259,0S7,260

$292,868,174

* To a Fifth Repor~

To ~n Ul~imaCe Repor~ using paid losses to a fourth
report, ex-bulk losses from a fourth to eighth report,
and including IDNR losses from an eighth to ultimate
report.



EXHIBIT 15
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GEORGIA (ASSIGNED RISK)

Policy Standard DeV.* on Level
Year Premium Factor Factor

83 $9,008,549 io000 1.780

84 $12,972,672 1.002 1o814

85 $61,869,040 1.002 i.fl94

86 $119,169,370 0.991 1.537

87 $140,117,135 1.006 1.284

SEanda~d
Premium

$16,038,217

$23,584,318

$104,991,761

$181,494,951

$181,031,338

Policy Dev.** On Level Losses
Year Losses Factor Factor On Level

83 $i0,212,745 1.095 1.121 $12,531,0~8

84 $15,031,144 1.100 1.117 $1S,473,276

85 $51,169,980 1.326 1.083 $73,480,091

86 $82,50~,335 1.589 1.038 $136,051,297

87 $64,189,163 2.476 1.029 $163,553,987

To a ~l~th Report

** To an Ul~imate Report using paid losses ~o a fourth
report, ex-bul~ losses £rom a fourth t~ eighth report,
and including IBNR losses f~om an eighth tO ultimate
report.
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|n~umnce

GEORGIA (VOLUNTARY)

Pollcy S~andard Dev. * On Level Standard
Year Premium FacEor FaC~o~ Premium

83

84

86

87

$340,628#880

$396,590,816

$446,259,060

$536,720,551

$634,403,803

Ind. Losses
Policy

Year

$123,331,489

$145,996,484

$134,239,672

$123,189,822

$80,792,188

83

84

85

87

1.000 1.794

1.004 1.792

1.008 1.580

1.011 1.374

1.085 1.139

Dev.** on Level
Factor Factor

1.062

1.096 1.183

1.454 1.119

1.829 1.044

3.096 1.029

$6~I,088,221

$713,466,878

$710,890,683

$745~504,845

$764,123,101

Ind. Losses
On L~vel

$155,891,002

$189,357,440

$218,407,946

$~35,!69,370

$257,403,911

84

u5

86

87

Dev.** On Level
Med. Lo~ses Factor Factor

$119,000,061 1.069 1.029

$145,734,010 1.090 1.029

~138,993,314 1.260 1.029

$137,025,077 1.390 1.029

$120.007,620 1.764 1.029

Med. Losses
On Level

$130,900,067

$163,513,559

"$180,274,32~

$195,945,860

$217,813,830

* To a Fifth Report

** To an Ultimate Reporn using paid losses to a fourth
report, ex-bulk losses from a fourth to eig~t~ report,
a~d including IBNR losses from an eighth to ultlmane
report.
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EXHIBIT 16

(A)

Risk
Size ~y Stock

Standard Premium

Less Than $S,000

$5,000 - $100,000

$100,000 - $500,000

Over $500,000

Total (Wel~,hted Avs.)

(e) (c) (D) (~)

Averase
Averase S~ock OX

Number of Standard" Discounted Discounted

49,772 1,007 1:007 1.007

4,024 15,608 14,451 !~,608

102 191,064 169,235 191,064

10 1,256,897 1,087,149 1,256,897

2,689 2,530 2,689

Effect on Net Premium by soin~ from proposed Stock Premium Discounts
O~ Premium Discounts [(Total (E)/Total (D))-I] ................... 6.3~

(D) Voluntary Discounts proposed to be in effect are 0.0~, 10.9~, 12.6Z,
14.4~

(E) The Assigned Risk Discounts to become effective are O.0X~ 0.0~, 0.0~,
0.0~

125-alb-6



EXHIBIT 17
SHEET 1

NATIONAL COUNCIL ON COHPENSATION INSURANCE
COHPARISON OF LOSS RATIOS

Poticy Year vs. Accident Year

Poticy Year Data Accident Year Data

Trended Trended Trended

Effective Year Lo~a Ratio Loss Ratto Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

ALARNM
#/A 1986
03-01-90 1987 0.&75 0./.15 0.888
0~-01-91 1988 0.539 0.&21 0.960

ALASKA
01-01-89 1986 0.231 0./.75 0.704
01-01-90 1987 0.2/.7 0./*~8 0.685
01-01-91 1988 0.27/, 0.376 0.650

ARIZONA.
10-01-88 1986 0.350 0.328 0.678
10-01-89 1987 0.379 0.335 0.71/*
10-01-90 1988 0.379 0.333 0.712

ARKANSAS
01-01-90 1986 0.355 0.396 0.751
03-01-91 1987 0.368 0./.22 0.790

N/A 1988

01-01-89 1986 0.257 0./.7/* 0.731
06-01-90 1987 0.266 0.480 0.746
08-01-91 1988 0.391 0.678 1.069

CONNECT I CUT
01-01-89. 1986 0.2/.2 0.590 0.832
01-01-90 1987 0.339 0.835 1 . 17/*
01-01-91 1988 0.310 0.686 0.996

DIST. OF CO~.
03-01-89 1986 0.275 0.586 0.861
05-15-90 1987 0.258 0.544 0.802
04-01-91 1988 0.277 0./.20 0.697

FLORIDA
01-01-89 1986 0.360 0.561 0.921
01-01-90 1987 0.375 0.605 0.978

#/A 1988
GEORGIA

07-01-89 1986 0.363 0./,09 0.772
07-01-90 1987 0.339 0./*00 0.739
03-01-91 1988 0.353 0./.96 0.847

10-01-88 1986 0.280 0./.38 0.718
10-01-89 1987 0.260 0./*00 0.660
01-01-91 1988 0./.29 0.67/* 1.103

1987
1988 0.521 0./.35 0.956
1989 0.527 0./.05 0.932

1987
1988
1969

1987
1988
1989

1987
1988
1989

1987
1988
1989

1987
1988
1989

1987
1988
1989

1987
1988
1989

1987
1988
1989

1~7
19~
1989

0.2/.5 0./.91 0.736
0.296 0./.57 0.753
0.270 0.367 0.637

0.359 0.325 0.684
0./.08 0.361 0.1’69
0.362 0.310 0.6?2

0.391 0./.36 0.827
0.367 0./.18 0.785

0.2/.5 0.644 0.689
0.303 0./.97 0.800
0./.56 0.76/, 1.220

0.264 0.638 0.882
0.363 0.822 1.185
0.31/* 0.657 0.971

0.196 0.605 0.801
0.214 0.41/* 0.628
0.290 0./.24 0.714

0.346 0.530 0.876
0.415 0.649 1.064

0.37’/* 0.398 0.772
0.372 0.432 0.804
0.365 0./.95 0.860

0.265 0./.18 0.683
0.261 0./*08 0.669
0.645 0.653 1.098

* AY LIIt~s adjusted to conlnon cost Lever of PY LIRas.



EXHIBIT 17
SHEET 2

NATIONAL COUNCIL ON CONPENSATION INSURANCE

COMPARISON OF LOSS RATIOS
Policy Year vs. Accident Year

Po|icyYear Data Accident Year Data

Trended Trended Trended
Firing Potlcy Medicat lndemtty Combined Accident Medicat Indemnity Combined

Effective Year Loss Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

IDAItO
01-01-89 1966 0.296 0.405 0.701 1987 0.274 0.417 0.691
01-01-90 1987 0.313 0.433 0.7~6 1988 0.3~7 0.428 0.775

01-01-91 1968 0.341 0.4~0 0.701 1989 0.335 0.~3 0.778

ILLINOIS
01-01-89 1986 0.256 0.507 0.743 1987 0.228 0.491 0.719

01-01-90 1987 0.251 0.519 0.770 1988 0.255 0.528 0.783

01-01-91 1988 0.2~6 0.513 0.759 1989 0.251 0.532 0.783

I NO l ANA
09-01-88~ 1~ 0.452 0.333 0.785 1987 0.~ 0.347 0.813
01-01-90 1987 0.~2 0.360 0.802 1988 0.~80 0.36~ 0.844

01-01-91 1988 0.410 0.322 0.732 1989 0.421 0.309 0.730

iO~A
0~-01-89 1986 0.274 0.414 0.688 1987 0.308 0.~61 0.769

0~-01-90 1987 0.291 0.426 0.717 1988 0.322 0.455 0.777

0~-01-91 1988 0.327 0.~61 0.788 1989 0.321 0.~66 0.787
KANSAS

NIA 1986 1987
05-01-90 1987 0.359 0.471 0.830 1988 0.413 0.537 0.950

06-01-91 1988 0.402 0.509 0.911 1989 0.394 0.521 0.915

KENTUCKY
07-01-89 1986 0.518 - 0.553 1.071 1987 0.527 0.554 1.081

N/A 1987 1988
08-01-91 1988 0.6~4 0.549 1.193 1989 0.611 0.497 1.108

LOUISIANA
01-01-89 1986 0.654 0.937 1.591 1987 0.6~ 1.079 1.723

01-01-90 1987 0.476 0.790 1.266 1988 0.537 0.854 1.391
05-01-91 1988 0.521 0.6% 1.216 1989 0.558 0.776 1.334

MAINE
03-20-89 1986 0.263 0.685 0.948 1987 0.256 0.713 0.969

0~-17-90 1987 0.226 0.572 0.798 1988 0.2~4 0.600 0.8~4

01-01-91 1988 0.255 0.578 0.833 1989 0.261 0.654 0.915
NARYLAND

01-01-89 1986 0.38~ 0.598 0.982 1987 0.334 0.568 0.902

01-01-90 1987 0.372 0.6~2 1.014 1988 0.358 0.621 0.979

01-01-91 1988 0.431 0.623 1.054 1989 0.423 0.617 1.0~0

MICHIGAN
01-01-89 1986 0.305 0.618 0.923 1987 0.316 0.630 0.946

01-01-90 1987 0.402 0.835 1.237 1988 0.408 0.819 1.227

01-01-91 1988 0.298 0.651 0.949 1989 0.300 0.674 0.974

* AY L/R’s adjusted to commo~ cost tevet of PY L/R’s.



EXHIBIT 17
SHEET 3

NkTIONAL COUNCIL ON CI~4PENSATION INSURANCE
COHPARISON OF LOSS RATIOS

Pot|cy Year vs. Accident Year

Poticy Year Data Accident Year Data

Trended Trended Trended
FiLing PoLicy Hedicat Inden~ity Cond~tned Accident Kadicat lndenu~ity Ccmbir~d

Effective Year Leas Ratio Lo~ Ratio Leas Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

MISSISSIPPI
06-01-90 1986 0.430 0.&45 0.875 1987 0.434 0.422 0.856

R/A 1987 1988
07-01-91 1988 0.476 0.414 0.890 1969 0.47~ 0.419 0.898

MISSOURI
07-01-8~ 198~ 0.298 0.4~g 0.747 1987 0.313 0.472 0.785
O~-01-gO 1987 0.~ 0.~80 0.824 1~8 0.353 0.47~ 0.8~2
0~-01-91 1988 0.343 0.456 0.7~ lg~ 0.352 0. ~2. 0.814

MONTANA
07-01-8~ 198~ 0.239 0.551 0.7~0 1987 0.1g6 0.525 0.721
07-01-g0 1987 0.263 0.514 0.77"/ 1~8 0.320 0.~65 0.785
07-01-91 1988 0.270 0.~83 0.759 I~Y;) 0.288 0.458 0.7~

NEBRASI~
0~-01-8~ 1V~ 0.353 0.470 0.82~ 1987 0.3~ 0.~.~3 0.7~8
10-01-90 1987 0.378 0.487 0.8~5 1988 0.414 0.522 0.~
07-01-91 1~ 0.~ 0.431 0.~ 1~ 0.~1 0.~ 0.8~

NEg ~SHIRE

07-01-~ I~7 0.2~ 0.541 0.818 1~ 0.25g 0.51~ 0.~
01-01-91 1~ 0.~ 0.5~ 0.817 1~ 0.~ 0.515 0.~

~-01-~ 1~ 0.~7 0.512 0.~ 1~7 0.414 0.~5 1.0~
01-01-~ 1~7 0.5~ 0.7~7 1.2~ 1~ 0.5~4 0.~ 1.252
~-15-91 1~ 0.~ 0.~ 1.~00 1~ 0.~ 0.7~2 1.331

~/A 1~ 1~7
01"01-~ 1~7 0.~ 0.~ 0.~ 1~ 0.412 0.~30 0.~2
01-01-91 1~ 0.391 0.~52 0.~3 1~ 0.~10 0.~57 0.~7

07-01-~ 1~ 0.2~ 0.~7 0.7~ 1987 0.~0 0.501 0.~1
07"01-~ 1~7 0.31& 0.~ 0.~ 1~ 0.3~1 0.5~ 0.~01
07-01-gl 1~ 0.~ 0.~ 0.~ 1~ 0.~3 0.5~ 0.~2~

~E~
01-01-~ 1~ 0.514 0.551 1.~5 1~7 0.535 0.~0 1.135
01-01-~ 1~ 0.~ 0.~0 0.~ 1~ 0.~3 0.~7 0.~
01-01-~1 1~ 0.~ 0.~ 0.912 1~ 0.~20 0.~ O.V03

R8~E IS~gO
~’22-~ 1~ 0.2~8 0.~ 1.~1 1~ 0.2~ 1.01& 1.2~
02-01-~ 1~87 0.3~ 1.122 1.~22 1~ 0.~1~ 1 .~ 1.4~

* AY L/R’S adjusted to c~m.o~�ost tevet ef PY



EXHIBIT 17
SHEET 4

NATIONAL COUNCIL ON CGqPENSAT]O# INSURANCE

COHPARISON OF LOSS RATIOS

Poticy Year vs. Accident Year

Poticy Year Data Accident Year Data

Trended Trended Trended
FiLing Policy Hadical Indemnity Combined Accident Hadicat Indemnity Combined

Effective Year Loss Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

SOUTH CAROLINA
02-06-8~ 1986 0.270 0.459 0.729 1987 0.287 0.4~0 0.7"~
07-01-90 1987 0.391 0.60~ 0.995 1988 0.407 0.630 1.037
07-01-91 1988 0.352 0.$78 0.930 1989 0.428 0.63~ 1.062

SOUTH DAKOTA
02-01-89 1986 0.334 0.548 0.882 1987 0.380 0.566 0.946
06-01-g0 1987 0.311 0.535 0.8~ 1988 0.348 0.55/, 0.9t32
05-01-91 1988 0.329 0.447 0.776 1989 0.323 0.470 0.793

TENNESSEE
N/A 1986 1987

01-01-90 1987 0.409 0./~9 0.898 1988 0.433 0.518 0.951
01-01-91 1988 0.373 0.~81 0.854 1989 0.362 0.458 0.820

TEXAS
01-01-89 1986 0.380 0.570 0.950 1987 0.399 0.588 0.987
01-01-90 1987 0./~;1 0.592 1.033 1988 0.498 0.657 1.155
01-01-91 1988 0.424 0.538 O.g~. 1989 0.425 0.543 0.~

01-01-8~ 1986 0.317 0.279 0.596 1987 0.316 0.250 0.5(~
01-01-~) 1987 0.357 0.287 0.6~4 1988 0.4~1 0.3~7 0.808
01-01-91 1988 0.508 0.359 0.867 1989 0.546 0.3~1 0.887

VERMONT
07-01-89 1986 0.330 0.508 0.838 1987 0.339 0.557 0.896

07-01-90 1987 0.279 0.460 0.739 198~ 0.277 0.50~ 0.781
07-01-91 1988 0.279 0.470 0.749 1989 0.286 0.419 0.705

VIRGINIA
11-01-88 1986 0.419 0.508 0.927 1987 0.404 0.505 0.909

N/A 1987 1988
11-01-90 1988 0.4J~ 0.467 0.911 1989 0.4~8 0.~48 0.896

UISCOtISIN
07-01-88 1986 0.328 0.477 0.805 1987 0.360 0.463 0.823

07-01-88 1986 0.3C~ 0.427 0.731 1987 0.319 0.424 0.743
07-01-89 1987 0.311 0.~2 0.753 1988 0.337 0.~5 0.782
07-01-90 1988 0.313 0.392 0.705 1989 0.327 0.413 0.740

* AY L/R*S adjusted to com.o~ cost tevet of ,Y L/R*s.



EXHIBIT 18

NATIONAL COUNCIL ON COMPENSATION INSURANCE

State

ALABAMA
ALASKA
ARIZONA
ARKANSAS
COLORADO
CONNECTICUT
DIST. OF COL.
FLORIDA
GEORGIA
HAWAII
IDAHO
ILLINOIS
INDIANA
IOWA
KANSAS
KENTUCKY
LOUISIANA
MAINE
MARYLAND
MICHIGAN
MISSISSIPPI
MISSOURI
MONTANA
NEBRASKA
NEW HAMPSHIRE
NEW MEXICO
NORTH CAROLINA
OKLAHOMA
OREGON
RHODE ISLAND
SOUTH CAROLINA
SOUTH DAKOTA
TENNESSEE
TEXAS

VERMONT
VIRGINIA
WISCONSIN

Average:

Estimated Correction
Factor for Calendar

Year Current Rate Level
Adjustment

i. 010
1.002
1.004
1.007
1.004
1.011
1.006
1.010
1.019
1.009
1.004
1.004
1.008
1.005
1.009
1.011
1.009
1.010
0.998
1.003
1.008
1.012
1.005
1.006
1.010
1.001
1.012
1.001
1.009
1.009
1.014
1.007
1.010
1.010
1.002
1.009
1.010
1.005

1.007

Note: The basis for the correction
factor was discussed in Section V.F.
of our report on Premium and Loss
Development Factors (Section IIB -
Part I of NCCI Examination)



EXHIBIT 19
SHEET 1

NATIONAL COUNCIL ON COMPENSATION INSURANCE
CONPARISON OF LOSS RATIOS

Poticy Year vs. Accident Year
Ca[erdar Year EP Adjusted for Estimated Difference in Earning Patterns

Po||cyYear Data Accident Year Data

Trended Trended Trended
FiLing Pot|cy Medical Indemnity Comb|ned Accident HedicaL Indemity Combined

Effective Year Lms Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

ALABN4A
M/A 1986 1987
03-01-90 1987 0.473 0.415 0.888 1~8 0.516 0.430 0.946
04-01-91 1988 0.539 0.421 0,960 198~ 0.522 0.401 0.923

ALAS~
01-01-89 1986 0.231 0.473 0.704 1987 0.245 0.490 0.735
01-01-90 1987 0.247 0.438 0.685 1988 0.295 0.456 0.751
01-01-91 1988 0.27~; 0.376 0.650 1989 0.269 0.366 0.635

ARIZONA
10-01-88 1986 0.350 0.328 0.678 1987 0.357 0.323 0,680
10-01-89 1987 0.379 0,335 0.714 1988 0.407 0.359 0.766
10-01-90 1988 0.379 0.333 0.712 1989 0.361 0.309 0.670

ARI~ANSAS
01-01-90 1986 0.355 0.396 0.751 1987 0.388 0.433 0.821
03-01-91 1987 0.368 0.422 0.790 1988 0.364 0.416 0.780

N/A 1988 1989
COLORN)O

01-01-89 1986 0.257 0.474 0.731 1987 0.244 0.443 0.687
06-01-90 1987 0.266 0.480 0.746 1988 0.302 0.495 0.797
08-01-91 1988 0.391 0.678 1.069 1989 0.&34 0.761 1.215

CONNECTICUT
01-01-89 1986 0.242 0.590 0.832 1987 0.241 0.631 0.872
01-01-90 1987 0.339 0.835 1.174 1988 0.359 0.813 1.172
01-01-91 1988 0.310 0.686 0.996 1989 0.310 0.650 0.960

DIST. OF COL.
03-01-89 1986 0.275 0.586 0.861 1987 0.195 0.601 0.796
05-15-90 1987 0.258 0.544 0.802 1988 0.213 0.412 0.625
04-01-91 1988 0.27"/ 0.420 0.697 1989 0.288 0.421 0.709

FLORIDA
01-01-89 1986 0.360 0.561 0.921 1987 0.343 0.525 0.868
01-01-90 1987 0.373 0.605 0.978 1988 0.411 0.643 1.054

N/A 1988 1989
GEORGIA

07-01-89 1986 0.363 0.409 0.772 1987 0.367 0.391 0.758
07-01-90 1987 0.339 0.400 0.739 1988 0.365 0.424 0.789
03-01-91 1988 0.353 0.494 0.8~7 1989 0.358 0.486 0.8~

10-01-88 1986 0.280 0.438 0.718 1987 0.263 0.414 0.6?7
10-01-89 1987 0.260 0.400 0.660 1988 0.259 0.405 0.664
01-01-91 1988 0.429 0.674 1.103 1989 0.~1 0.647 1.088

* AY L/R’S adjusted to comm)n cost |eve| of PY L/R’s.



EXHIBIT I 9
SHEET 2

NATIONAL COUNCIL Off COMPENSATION INSURANCE
COMPARISON OF LOSS RATIOS

Pot icy Year vs. Accident Year
Catendar Year EP Adjusted for Estimated Differed, in Earning Patterns

Pottcy Year Data Accident Year Data

Trended Trended Trended
Firing Pot icy Ned|cat Indemnity Combined Accident Medicat I~lea~ity Combined

Effective Year Loss Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

IDAHO
01-01-89 1986 0.296 0.~05 0.701 1987 0.273 0.415 0.688
01-01-90 1987 0.313 0.433 0.7&6 1988 0.3~5 0.426 0.771
01"01-91 1988 0.3~1 0./~0 0.781 1989 0.333 0./~1 0.774

ILLINOIS
01 "01-89 1986 0.236 0.507 0.743 1987 0.227 0.489 0.716
01-01-90 1987 0.251 0.519 0.770 1988 0.2~ 0.526 0.780
01-01-91 1988 0.2~6 0.513 0.739 1989 0.250 0.530 0.780

INOIANA
09-01-88 1986 0.452 0.333 0.785 1987 0.&62 0.3~ 0.806
01-01-90 1987 0.4~2 0.360 0.802 1988 0.476 0.362 0.838
01-01-91 1988 0.410 0.322 0.732 1989 0.418 . 0.307 0.725

IO~A
04"01-89 1986 0.274 0.414 0.688 1987 0.306 0.459. 0.765
04-01-90 1987 0.291 0.426 0.717 1988 0.321 0.453 0.774
04-01-91 1988 0.327 0.&61 0.788 1989 0.319 0.~ 0.783

rANSAS
N/A 1986 1987

05-01-90 1987 0.359 0.471 0.830 1988 0.410 0.532 0.942
06-01-91 1988 0.402 0.509 0.911 1989 0.391 0.517 0.908

KENTUCL’Y
07-01-89 1986 0.518 0.553 1.071 1987 0.522 0.5/,8 1.070

N/A 1987 1988
08-01-91 1988 0.64~ 0.549 1.193 1989 0.604 0.491 1.095

LOUISIANA
01-01-89 1986 0.654 0.937 1.591 1987 0.638 1.070 1.708
01-01-90 1987 0.476 0.790 1.266 1988 0.532 0.046 1.378
05-01-91 1988 0.521 0.695 1.216 1989 0.553 0.769 1.322

MAINE
03-20-8~ 1986 0.263 0.685 0.948 1987 0.253 0.706 0.959
04-17-90 1987 0.226 0.572 0.798 1988 0.241 0.594 0.835
01-01-91 1988 0.255 0.578 0.833 1989 0.258 0.047 0.905

MARYLAND
01-01-89 1986 0.384 0.598 0.982 1987 0.334 0.569 0.903
01-01-90 1987 0.372 0.642 1.014 1988 0.358 0.622 0.980
01-01-91 1988 0.431 0.623 1.054 1989 0.423 0.618 1.041

MICHIGAN
01-01-89 1986 0.305 0.618 0.923 1987 0.315 0.628 0.943
01-01-90 1987 0.402 0.835 1.237 198~ 0.407 0.816 1.223
01-01-91 1988 0.298 0.651 0.949 1989 0.299 0.672 0.971

t AY L/R’s adjusted to commort cost tevet of PY L/R’S.



EXHIBIT 19
SHEET 3

NATIONAL COUNCIL ON COMPENSkTION INSUILANCE
COMPARISON OF LOSS RATIOS

PoLicy Year vs. Accident Year
CaLendar Year EP Adjusted for Estimated Difference in Earning Patterns

PoLicy Year Data Accident Year Data

Trended Trended Trerv:Jed
Firing     Poticy Nedicat Indemnity Combined Accident Nedicet Indetmfty Combined

Effective Year Loss Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio* Loss Ratio*

MISSISSIPPI
06-01-90 1966 0.430 0.445 0.875 1987 0.431 0.419 0.850

N/A 1987 1988
07-01-91 1988 0.476 0.414 0.890 1989 0.475 0.415 0.890

MISSOURI
07-01-8~ 1~ O.L~8 0.449 0.7/,7 1987 0.309 0.~7 0.776

0~-01-90 1987 0.~ 0.~80 0.824 1~ 0.359 0.473 0.832

0~-01-91 198~ 0.~3 0.456 0.7~ 198~ 0.3~8 0.457 0.805

MONT~JL~
07-01-89 1~ 0.239 0.551 0.790 1987 0.195 0.522 0.717

07-01-~) 1987 0.2£3 0.514 0.777 1988 0.319 0./~2 0.781
07-01-91 1988 0.276 O.~S3 0.759 198~ 0.287 0.456 0.743

li£BRASI~A
0~-01-8~ 198& 0.353 0.476 0.82~ 1987 0.~53 0.4:31 0.7~4

10-01-~0 1987 0.:378 0.~87 0.~ 1988 0.412 0.519 0.931
07-01-91 1988 0.~ 0.431 0.7?7 1989 0.359 0.441 0.800

~ I~MPSHIRE
#/A 1~ 1987

07-01-~0 1987 0.277 0.541 0.818 1988 0.266 0.514 0.780
01-01-91 1988 0.2~ 0.523 0.817 1~ 0.2~ 0.510 0.7~6

0~-01-8~ 198& 0.~7 0.612 0.97~ 1987 0.413 0.6~4 1.077
01-01-~0 1987 0.539 0.7~7 1.2~ 1~ 0.5~ O.M7 1.2~
02"15-~1 1~ 0.~ 0.~ 1.~ 1~ 0.~ 0.7~1 1.3~0

~TH ~INA
~/A 1~ 1~7

01-01-~ 1~7 0.~ 0.~ 0.~ 1~ 0.~07 0.~ 0.~2
01-01-91 1~ 0.391 0.~52 0.~ 1~9 0.~ 0.~52 0.857

07-01-~ 1~ 0.2~ 0.~7 0.7~ 1~7 0.~0 0.501 0.~1
07-01-~ 1~7 0.316 0.~ 0.~ 1~ 0.371 O.S~ 0.~1
07-01-91 1~ 0.~ 0.598 0.~ 1~ 0.~3 0.592 0.925

~E~
01-01-~ 1~ 0.51~ 0.551 1.~5 1~7 0.530 0.5% 1.12�
01-01-~ 1~7 0.~ 0.~0 0.~ 1~ 0.~39 0.5~2 0.~1
01-01-91 1~ 0.~ 0.~ 0.912 1~9 0.~16 0.~ 0.8~

RH~E ISLA~
~-22-~ 1~ 0.2~ 0.9~ 1.~1 1%7 0.~ 1.007 1.267
02-01-~ 1~7 0.~ 1.122 1.�~ 19~ 0.~10 1.0~ 1

N/A 1~ 1989

* AY LIR’S adjusted to con~on cost Level of PY L/R’s.



EXHIBIT 19
SHEET 4

NATIONAL COUNCIL ON CGNPENSATI(MI INSURANCE
COMPARISON OF LOSS RATIOS

PoLicy Year vs. Accident Year
CaLendar Year EP Adjusted for Estimated D|fference tn Earning Patterns

PoLtcy Year Data Accident Year Data

Trended Trended Trended
FILing     PoLicy Medical lndenm|ty Combined Accident Medical Indemity Combined

Effective    Year Loss Ratio Loss Ratio Loss Ratio Year Loss Ratio* Loss Ratio" Loss Ratio*

SOUTH CAROLINA
02-06-89 1986 0.270 0.459 0.729 1987 0.283 0.483 0.76~
07-01-~0 1967 0.391 0.60~ 0.995 1988 O.&01 0.621 1.022
07-01-91 1968 0.352 0.578 0.930 1989 0.422 0.625 1

SGUTH DAKOTA
02-01-8~ 198~ 0.33~ 0.548 0.882 1987 0.378 0.562 0.940
06-01-~0 1987 0.311 0.535 0.8~ 1988 0.3/,6 0.551 0.897
05-01-91 1~8 0.329 0.447 0.776 1~ 0.320 0.467 0.787

TENNESSEE
¯M/A 198~ 1987

01-01-90 1987 0.40~ 0.489 0.898 1988 0.429 0.513 0.942
01-01-91 1988 0.373 0.481 0.854 1989 0.359 0.454 0.813

TEXAS
01-01-8~ 1986 0.380 0.570 0.950 1987 0.395 0.582 0.977
01-01-~0 1987 0.441 0.592 1.033 1988 0.493 0.650 1.143
01-01-91 1988 0.424 0.538 0.962 1989 0.421 0.538 0.959

UTAH pc
01-01-8~ 198~ 0.317 0.27~ 0.596 1987 0.315 0.249 0.564
01-01-90 1987 0.357 0.287 0.6~ 1988 0.440 0.3~ 0.806
01-01-91 1988 0.508 0.359 0.8~7 1989 0.545 0.340 0.885

VERMONT
07-01-89 1986 0.330 0.508 0.838 1987 0.33~ 0.552 0.888
07-01-g0 1987 0.27~ 0.460 0.739 1988 0.275 0.500 0.775
07-01-91 1988 0.27~ 0.470 0.749 1989 0.283 0.415 0.698

VIRGINIA
11-01-88 1986 0.419 0.508 0.927 1987 0.400 0.500 0.900

N/A 1987 1988
11-01-90 1988 0.~ 0.467 0.911 19~ 0.444 0.443 0.887

WISCONSIN
07-01-88 198~ 0.328 0.477 0.805 1987 0.358 0.461 0.819
07-01-88 1986 0.30~ 0.427 0.731 1987 0.318 0.422 0.740
07-01-8Q 1987 0.311 0./~2 0.753 1988 0.335 0.443 0.778
07-01-90 1~88 0.313 0.392 0.705 1989 0.326 0.411 0.737

* AY L/Res adjured to co..on cost Level of PY L/R#s.



EXHIBIT 20
SHEET 1

NATIONAL COUNCIL ON COMPENSATION INSURANCE
COMPARISON OF LOSS RATIOS

Policy Year vs. Accident Year
Calendar Year EP Adjusted for Estimated Difference in Earning Patterns

Trended AY N L/R Ratioed to PY N-I L/R
Filing Year

Effective = N Medical     Indemnity     Combined

N/A 1987
03-01-90 1988 i. 091 i. 036 I. 065
04-01-91 1989 0. 968 0 ¯ 952 0 ¯ 961

ALASKA
01-01-89 1987 I. 061 1 ¯ 036 i. 044
01-01-90 1988 i. 194 i. 041 i. 096
01-01-91 1989 0 ¯ 982 0 ¯ 973 0. 977

ARIZONA
10-01-88 1987 i. 020 0. 985 i. 003
10-01-89 1988 i. 074 i. 072 i. 073
10-01-90 1989 0 ¯ 953 0. 928 0 ¯ 941

ARKANSAS
01-01-90 1987 i. 093 i. 093 i. 093
03-01-91 1988 0 ¯ 989 0 ¯ 986 0. 987

N/A 1989 .-
COLORADO

01-01-89 1987 0 . 949 0 . 935 0 . 940
06-01-90 1988 i. 135 i. 031 1 ¯ 068
08-01-91 1989 1 ¯ 161 i. 122 1 ¯ 137

CONNECTICUT
01-01-89 1987 0. 996 i. 069 1. 048
01-01-90 1988 1. 059 0. 974 0. 998
01-01-91 1989 1 . 000 0 . 948 0. 964

DIST. OF COL.
03-01-89 1987 0. 709 i. 026 0. 925
05-15-90 1988 0. 826 0. 757 0. 779
04-01-91 1989 i. 040 1. 002 i. 017

FLORIDA
01-01-89 1987 0. 953 0. 936 0. 942
01-01-90 1988 i. 102 1. 063 1. 078

N/A 1989
GEORGIA

07-01-89 1987 1 ¯ 011 0. 956 0 ¯ 982
07-01-90 1988 1 ¯ 077 1 . 060 1 . 068
03-01-91 1989 i. 014 0. 984 0. 996

HAWAII
10-01-88 1987 0. 939 0. 945 0. 943
10-01-89 1988 0 ¯ 996 1 ¯ 013 1 ¯ 006
01-01-91 1989 i. 028 0.960 0. 986

* AY L/R’s adjusted to common cost level of PY L/R’s.



EXHIBIT 20
SHEET 2

NATIONAL COUNCIL ON COMPENSATION INSURANCE                  /~
COMPARISON OF LOSS RATIOS

Policy Year vs. Accident Year
Calendar Year EP Adjusted for Estimated Difference in Earning Patterns

Filing Year
Effective = N

IDAHO
01-01-89’
01-01-90
01-01-91

ILLINOIS
01-01-89
01-01-90
01-01-91

INDIANA
09-01-88
01-01-90
01-01-91

IOWA
04-01-89
04-01-90
04-01-91

KANSAS
N/A

05-01-90
06-01-91

KENTUCKY
07-01-89

08-01-91
LOUISIANA

01-01-89
01-01-90
05-01-91

03-20-89
04-17-90
01-01-91

MARYLAND
01-01-89
01-01-90
01-01-91

MICHIGAN
01-01-89
01-01-90
01-01-91

Trended AY N L/R Ratioed to PY N-1 L/R

Medical Indemnity Combined

1987 0.922 1.025 0.981
1988 i.i02 0.984 1.034
1989 0.977 1.002 0.991

1987 0.962 0.964 0.964
1988 1.012 1.013 1.013
1989 1.016 1.033 1.028

1987 1.022 1.033 1.027
1988 1.077 1.006 1.045
1989 1.020 0.953 0.990

1987 1.117 1.109 1.112
1988 1.103 1.063 1.079
1989 0.976 1.007 0.994

1987
1988 1.142 1.130 1.135
1989 0.973 1.016 0.997

1987 1.008 0.991 0.999
1988
1989 0.938 0.894 0.918

1987 0.976 1.142 1.074
1988 1.118 1.071 1.088
1989 1.061 1.106 1.087

1987 0.962 1.031 1.012
1988 1.066 1.038 1.046
1989 1.012 1.119 1.086

1987 0.870 0.952 0.920
1988 0.962 0.969 0.966
1989 0.981 0.992 0.988

1987 1.033 1.016 1.022
1988 1.012 0.977 0.989
1989 1.003 1.032 1.023

* AY L/R’s adjusted to common cost level of PY L/R’s.



EXHIBIT 2O
SHEET 3

NATIONAL COUNCIL ON COMPENSATION INSURANCE
COMPARISON OF LOSS RATIOS

Policy Year vs. Accident Year
Calendar Year EP Adjusted for Estimated Difference in Earning Patterns

Trended AY N L/R Ratioed to PY N-1 L/R
Filing Year

Effective = N Medical Indemnity Combined

MISSISSIPPI
06-01-90 1987 i. 002 0. 942 0. 971

N/A 1988
07-01-91 1989 0 o 998 1 o 002 1. 000

MISSOURI
07-01-89 1987 i. 037 i. 040 i. 039
09-01-90 1988 1. 044 0. 985 i. 010
09-01-91 1989 1. 015 i. 002 i. 008

MONTANA
07-01-89 1987 0. 816 0. 947 0. 908
07-01-90 1988 i. 213 0 . 899 i. 005
07-01-91 1989 1.040 0. 944 0. 979

NEBRASKA
09-01-89 1987 i. 028 0. 905 0. 958
10-01-90 1988 1. 090 i. 066 I. 076
07-01-91 1989 i. 038 I. 023 1 . 030

NEW HAMPSHIRE
N/A 1987

07-01-90 1988 O. 960 O. 950 O. 954
01-01-91 1989 0. 973 0. 975 0. 974

NEW MEXICO
04-01-89 1987 1 ¯ 125 i. 085 i. i00
01-01-90 1988 1. 063 0 ¯ 920 0. 980
02-15-91 1989 0 ¯ 974 0 ¯ 932 0. 950

NORTH CAROLINA
N/A 1987

01-01-90 1988 i. 046 I. 039 i. 043
01-01-91 1989 i. 036 I. 000 i. 017

OKLAHOMA
07-01-89 1987 0 ¯ 909 I. 029 0. 986
07-01-90 1988 1 ¯ 174 i. 097 i. 128
07-01-91 1989 0 . 962 0. 990 0 . 980

OREGON
01-01-89 1987 I. 031 I. 078 i. 055
01-01-90 1988 0 ¯ 989 i. 004 0. 997
01-01-91 1989 0. 959 I. 000 0. 980

RHODE ISLAND
06-22-89 1987 I. 048 i. 024 i. 029
02-01-90 1988 1 ¯ 033 0. 968 0 ¯ 982

* AY L/R’s adjusted to common cost level of PY L/R’s.



EXHIBIT 20
SHEET 4

NATIONAL COUNCIL ON COMPENSATION INSURANCE
COMPARISON OF LOSS RATIOS

Policy Year vs. Accident Year
Calendar Year EP Adjusted for Estimated Difference in Earning Patterns

Filing
Effective

Trended AY N L/R Ratioed to PY N-1 L/R
Year
= N Medical Indemnity Combined

SOUTH CAROLINA
02-06-89 1987 1.048 1.052 1.051
07-01-90 1988 1.026 1.028 1.027
07-01-91 1989 1.199 1.081 1.126

¯ SOUTH DAKOTA
02-01-89 1987 1.132 1.026 1.066
06-01-90 1988 1.113 1.030 1.060
05-01-91 1989 0.973 1.045 1.014TENNESSEE

N/~ 1987
01-01-90 1988 1.049 1.049 1.04901-01-91 1989 0.962 0.944 0.952

01-01-89 1987 1.039 1.021 1.02801-01-90 1988 1.118 1.098 1.10601-01-91 1989 0.993 1.000 0.997UTAH pc
01-01-89 1987 0.994 0.892 0.94601-01-90 1988 1.232 1.275 1.25201-01-91 1989 1.073 0.947 1.021VERMONT
07-01-89 1987 1.018 1.087 1.060
07-01-90 1988 0.986 1.087 1.04907-01-91 1989 1.014 0.883 0.932VIRGINIA
11-01-88 1987 0.955 0.984 0.971N/A 1988
11-01-90 1989 1.000 0.949 0.974WISCONSIN
07-01-88 1987 1.091 0.966 1.01707-01-88 1987 1.046 0.988 1.01207-01-89 1988 1.077 1.002 1.03307-01-90 1989 1.042 1.048 1.045

* AY L/R’s adjusted to common cost level of PY L/R’s.









EXHIBIT 22
SHEET 1

NATII](kL COUNCIL ON COHPENSATION INSURANCE
ANALYSIS OF RELATIONSHIP BET~JEEN POLICY YEAR AND CALENDAR YEAR EARNED PREMIUM

STATE

ALABN~
ALASKA
ARIZONA

COLOP, N~ ¯

D.O,C.
FL~IDA

IDA~
ILLI~IS
1~i~

L~I SI~’
~IME

~Y~
MICHi~

NISei
~T~

NEBRA~
mEM ~PSHIRE
NEW ~XI~
N ~i~
~LA~
~E~

R~E
S ~OLI~
~ D~OTA
TEMNES~

TE~S

~R~T
VIRGINIA
MIS~SIN

TOTALS

DATA FOR PREMIUN RANKING COMPARISONS "
UNCORRECTED FOR EXPECTED EARNING PATTERNS

POLICY CALENDAR POLICY
YEAR 87 YEAR 88 YEAR 88 STME

~A.458.2~8 /~9,031,628 473,3~3,55~ ALARNM
IS5.714.~ 1~,0~,~7 153,3%,~
~.~.1~ ~,~,1~ 310,657.815 ~I~

557.~2,~ 539,1~,~ 5~,5~,~
~2,~5,118 ~2,~,~ ~,&~.~39 ~NECTI~

FL~IDA

1~,7~,~ ~,513,811 ~,8~,6~ ~I I

1,~7,7~,~ 1,~,97£,4~ 1,~5,~.~ ILLI~IS
~,?~,S~ ~1,~9,~7 ~,~,~1 l~l~
~,~,3~ ~5,~7,1~ ~7,~1 ,~

3~.~,~1 ~,412,~5 ~9,315,103 ~INE
~.~l,&~ ~,~,617 315,~,~ ~Y~
~1.8~,~ ~,~,~91 ~,1~,~1 NICHI~
~,511,716 2~,~,1~ 249,~,~7 MISSISSIPPI
535,~1 ,~2 555,712,330 5~,~3,871 NISei
~,~,510 ~,~,7~ ~,7~,526 ~T~

1~,153,~ 1~,~,1~ 17~,1~,~0 NEB~
~9,~1,~71 2~,~,767 ~,~,~ N~ ~SHIRE
1~,~,816 1~,111,~ 1~,615,976 NE~ ~XI~
~,016,~ 5~,3~,451 ~,~0,~0 N ~1~
27~,~1,~ ~O,S~,~ 2~,2~,~
~,4~,S~ 315,017,%2 3~.~.918 ~E~

R~E IS~
~1,~,711 ~.5~.105 ~S,~,SS2 S ~I~
~,;10,~ 76.~.~2 ~,8~,1~ S D~OTA

550.3~,676 ~,813,~9 ~,~,5~ TEN~S~E
3.~.~.~ 3,5W,~5,~ 3,~0,2~,~ T~S

~.3~,~3 ~9,~,~7 ~9,5~,~ ~AH
81,192,~ ~,~,W1 91,~.~

5~,~,~0 539,~7,~3 5~,~16,0~ VIRGINIA

17,509,976,~90 17,099,107,039 17,855,216,475 AVERAGE

RANKINGS, LO~ST TO HIGHEST

POL ! CY CALENDAR POL I CY
YEAR 87 YEAR 88 YEAR

2 1 3
3 2
2 1 3

3 2
2 1 3
2 1 3

3 1 2
1 2 3
3 1 2
1 2 3
2 1 3
1 2 3
1 3
2 1 3
3 2
3 1 2
1 3 2
1 2 3
3 1
1 2 3
2 3
2 1 3
1 2 3
3 1 2
2 1 3
3 1 2
1 2 3

1 2 3
2 1 3
1 2 3
3 1 2
3 1 2
1 2 3
1 2 3
2 1 3

1.~;3 1.571 2.4Z~

Ntat)er of 1’$ 13 18

Nud)er of 2’$ 11 14 10

N~.ber of 3’s 11 3 21
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EXHIBIT 22
SHEET 2

ALABAMA
ALASKA
ARIZONA

ARKANSAS
COLORAO0

CORMECT ICUT
D.O.C.
FL~IDA
~GIA
~I I

IDAHO
ILLINOIS
i~1~

~SAS
~NT~
L~ISI~

~INE
~Y~

MISSISSI~I
MIS~I
~TA~

~8~S~
~V ~SHI~
~ ~XI~
N
~H~
~E~

~H~E

S D~TA
TENNES~E

TE~S
~AH

~R~T
VIRGINIA
WIS~SIN

TOTALS

NATIONAL COUNCIL ON COMPENSATION INSURANCE
ANALYSIS OF RELATIONSHIP BETWEEN POLICY YEAR AND CALENDAR YEAR EARNED PREMIUM

DATA FOR PRENIUM RANKING COMPARISONS -
CORRECTED FOR EXPECTED EARNING PATTERNS

POLI CY r.J~LENDAR POL I CY
YEAR 87 YEAR 88 YEAR 88 STATE

464,458,248 453,521,%5 &73,343,55~ ALABAMA
155,714,809 154,333,809 153,3%,992 ALASKA
299,300,1~6 289,961,350 310,657,815 ~IZORA

557,432,282 541,279,540 538,558,609 COLORADO
692,545,118 699,672,965 754,403,439 CONNECTICUT
136,138,021 136,593,437 148,277,741 .D.O.C.

FLORIDA
1’~062,593,661 1,0~6,380,715 1,050,974,027 GEORGIA

199,768,509 224,516,435 223,879,677 HAgAI I

1,787,743,78~ 1~807,174,396 1,833,208,808 ILLINOIS
~93,76~,578 ~85,714,86~ 503~305,301 INDIANA
333,336,353 337,325,419 3/.7,281,0/,8 IO~A
272,352,780 287,055,0~2 282,735,834 KANSAS
223,667,930 216,278,40~ 22~,8~4,956 KE#TUCKY
390,28~,898 369,183,~24 365,316,866 LOUISIANA
358,777,821 336, 7~6,357 339,315,103 MAINE
309,771,490 329,816,(~2. 315,990,369 MARYLAND
851,879,038 886,133,9~1 ~85,180,601 #ICHIGAR
258,511,716 245,~27,987 249,662,967 #ISSISSIPPI
535,481,752 562,380,878 570,853,871 MISSCXlRI

56,8~9,510 57,274,717 5~,762,526 MONTANA
16~, 153,838 158,996,462 174,1~4,320 NEBRASKA
259,261,£71 265,310,605 268o~83,208 NEM HAJqPS#! RE
182,562,816 178,289,179 180,615,976 NE~ MEXICO
582,016,705 582,279,957 005,0~0,540 N CAROL INA
274,701,004 250,799,016 262,275,836 C~LAHOMA
302,428,503 317,853,103 328,460,918 OREGOR

RHOOE ISLAND
231,888,711 241,913,128 255,828,552 S CAROLINA
78,410,323 77,262,873 82,878,193 S DAKOTA

550,322,676 569,451,897 580,783,523 TENNESSEE
3,96~,822,664 3,635,833,737 3,820,206,623 TEXAS

56,303,0~3 4%321,894 49,538,854 UTAR
81,192,2S8 89,099,736 91,223,497 VERMONT

530, ~6~,830 5~4,650,431 572,416,028 VIRGINIA
721,647,977 724,327,727 766,023,875 tHSCORSIN

17,509,976,490 17,241,825,895 17,855,216,475 AVERAGE

IL~NKINGS, LOWEST TO HIGHEST

POLICY CALENDAR 1~3LICY
YEAR 87 YEAR 88 YEAR 88

2
3 2
2 1

3 2
1
1 2

3 1
1 3
2 3
1 2
2 1
1 2
1 3
2 1
3 2
3 1
1 3
1 2
3
1 2
2 3
2 1
1 2
3 1
1 2
3 1
1 2

1 2
2 1
1 2
3 1
3 1
1 2
1 2
1 2

2
2
1
3
3
3
2
3
1
2
2
3
2
3
1
3
3
2
3
2
3

3
3
3
2
2
3
3
3

1.800 1.771 2.429

Nm~er of l’s 17 13

Number of 2’S 8 17

3
1
3

1
3
3

HunSer of 3’S lO

lO

20
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EXHIBIT 23
SHEET 1

DATA

TI’ATI~

AL.~A~A

ARIZONA

HAW~

~0~

~WA

~Y

~Sl~l

H~ H~H~

N0g~ C~O~A
O~O~

~ODB IS~D
~ C~O~A
~H

T~

~O~

RAI~IK/~O

LOWEll" TO HIOItYsST

PY CY PY
86 87 87

1 2 3
I 2 3

l 3 2
1 2 3

SSS.~tO,037 ~2,472$.58 8.54,S~4,8~3

t 2 3

f 2 3

1 2 $
1 2 3

2 3

l 2 3
3 2 1

3 2 1

2 3 1
3 1 2
1 2 3
1 2 ]
2 1 3
1 2 3
3 2 !
1 3 2
1 2 $

6~6.023.$82 623.8.50.97.5 707.986.858

IS,590,53~t,7~ I 8,~,632,4~0 19,172,119,762

2 1 3

1.441    2.059    2.500

(a) l~lv~ CUTer ~ O~ly NUL~ER OF 1".5 2~ 5 5

t~U~.fl3ER OF 2’.~ 5~ 22 7

NUMBE~. OF 3"~ 5 7 77



EXHIBIT 23
SHEET 2

DATA IOIL pREM:V01~ I~4~GNO COMPAJU.~ON3

CO~ POR I~P£CTRD I~AI~II~G PATITd~$

~rATB

ALA~,A           LO0O
AIUZONA

~~ {~ l.~t
~~ 1.010
D~ OF ~~ I.~
~& I.~

HAW~            I.~

~O~           I.~
~A

L.~

~U~A l -~l

~o~

~~ 1.01o
~O~A (~) I.~

~O~ ~O~A ~.01 ~

O~N (~) I.~

~U~ C~O~A 1.013

1 .~

~~ t .~
~IA 1,~!0
~SCONS~ l.~

~o

LOWE~I" TO H[OHRST

4~|~q9~.020 470.175.250    477,60 t.O~4
~00,~M.III Y~4.603,344    ~2,.25~.9~

~’~.310,037 90~. 179,976

273.14~.406 228.U6.972 234.$30.282

322.492.900 33~.964.0~4 350.507.321

7~.020.455 77.Z16,604 80.335.049
5 S’2.449. S.%q 602,743,546 62t.001.946

4.1.~1.721.537 4.01.1.271.239 3.97.6.139.944

~1..554,1~3 .~8.~27, it/ $6.473.’T33
$2.~.940 ~4._125,426 95,796.649

666,023,$S2 625,091,6’77 707,986.85S

IS,590,536.705 15.972.476,317 19,172J19.762

PY CY I,Y
S6 $7 $7

l 3 2

I 3 2

1. 2 3

! 2 3

I 2 3
1 2 3

l 2 3
I 2 3
1 2

I 2 3
.I 2 !
I 2 3.
! 2
3 2 1
! 2
2 3 1
3 ! 2
1 2

2 I
1 2
3 2
! 3 2
I 2 ¯

2 ! 3

1.441 2.059 2.500

(’0 PHvw.e C~rrk~ D~- O~v NL~rsER OF I ’$ 2.4 5 5

NUMBER OF 2"S 5 22 7

NUMI3 -F.R OF 3"S 5 7 2.2



EXHIBIT 24

DATA FOR PREMIUM RANKING COMPARISONS-
UNCORRECTED FOR EXPECTED EARNING PATTERNS

RANKING
LOWEST TO HIGHEST

(I=LOWEST. 3=HIGHEST)
POLICY CALENDAR POLICY
YEAR YEAR YEAR

STATE 1988 1989 1989
ALABAMA xxx xxx xxx
ALASKA xxx xxx xxx
ARIZONA xxx xxx xxx
ARK ANS AS xxx xxx xxx
COLORADO xxx xxx xxx
CONNECTICUT xxx xxx xxx
DISTRICT OF COLUMBIA xx.x xxx xxx
FLORIDA xxx xxx xxx
GEORGIA xxx xxx xxx
HAWAII xxx xxx xxx
IDAHO xxx xxx xxx
ILLINOIS xxx xxx xxx
INDIANA xxx xxx xxx
IOWA xxx xxx xxx
KANSAS xxx xxx xxx
KENTUCKY xxx xxx xxx
LOUISIANA xxx xxx xxx
MAINE xxx xxx xxx
MARYLAND xxx xxx xxx
MICHIGAN xxx xxx xxx
MISSISSIPPI xxx xxx xxx
MISSOURI xxx xxx xxx
MONTANA xxx xxx xxx
NEBRASKA xxx xxx xxx
NEW HAMPSHIRE xxx xxx xxx
NEW MEXICO xxx xxx xxx
NORTH CAROLINA xxx xxx xxx
OKLAHOMA xxx xxx xxx
OREGON xxx xxx xxx
RHODE ISLAND xxx xxx xxx
SOUTH CAROLINA xxx xxx xxx
SOUTH DAKOTA xxx xxx xxx
TENNESSEE xxx xxx xxx
TEXAS xxx xxx xxx
UTAH xxx xxx xxx
VERMONT xxx xxx xxx
VIRGINIA xxx xxx xxx
WISCONSIN xxx xxx xxx I 2 3

Totals/Averages 17,302,426,747 17,452,475,994 17,712,856,002 1.414 2.103 2.483

PY CY PY
88 89 89

I 2 3
I 2 3
I 2 3

1
1
!
2
2
1

3 ! 2
2 3 1
! 2 3
3 2 1

I 2 3
I 2 3
I 2 3
I 2 3
I 2 3
I 3 2
2 I 3
3 2 I
I 3 2
I 3 2
I 2 3

3 2
2 3
2 3
I 3
1 3
3 2

3 2 I
I 2 3
I 2 3
I 3 2

NUMBER OF I’S 21 4 4

NUMBER OF 2’S 4 18 7

NUMBER OF 3’S 4 7 18

NOTE: THE RANKINGS ARE BASED ON PRELIMINARY DATA. THE PREMIUM INFORMATION CANNOT BE
SHOWN SINCE THIS INFORMATION HAS NOT YET BEEN USED IN STATE RATE FILINGS.
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CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM

The NCCI files loss costs with provisions for:

a. Prospective losses by classification which reflect loss development,
trend, and anticipated benefit levels

b. Assigned risk subsidies to be paid by the voluntary market

c. Loss-based assessments

d. Loss adjustment expense

e. Disease loss components

The NCCI distributes information relating to its loss cost calculations
including (1) alternative approaches for loss development and trend, (2)
information on benefit change calculations, (3) information on judgmental
decisions such as classification relativity capping, (4) the difference
between voluntary and residual market experience overall (and by
classification, if relevant), etc.

The NCCl also distributes historical and factual information with regard
to:

a. Premium taxes

b. Assessments

do

Historical informatio~n on other insurer operating expenses with
appropriate categorization and adjustment for policyholder size
and assigned risk service expense considerations

Premium comparisons

Individual insurer loss experience compilations

Expense studies by size of policyholder

MILLIMAN & ROBERTSON, INC.



CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM (CONT.)

4. The NCCI administers an Experience Rating Plan, which is common to all
policyholders within a state.

5. The anniversary rating date rule continues.

6. Existing state limitations on individual insurer independence with respect
to classification definitions and relativities are continued.

7. The NCCI committees of insurers become advisory.

8. The Classification and Rating Committees continue to assist in adjudicating
questions of class definitions and other roles permitted by the state
regulator.

9. The NCCI continues to establish residual market plan manual rates.

10. For the voluntary market, the NCCI no longer files:

a. Provisions for expenses related to premium tax, production, and
general overhead

b. Provisions for profit and contingencies

c. Expense constants

d. Premium discounts

11.

e. Minimum premiums

The NCCI adjusts rating plans, where necessary, to exclude expenses as
noted above. The relevant plans pertain to experience rating,
retrospective rating, schedule rating, excess loss rating for employers
liability, and other miscellaneous rating items.

MILLIMAN & ROBERTSON, INC.



12.

13.

14.

15.

16.

CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM (CONT.)

State regulators, using the NCCI as their statistical agent, develop rules
and procedures to maintain and improve the level of data accuracy and
availability. This might include increases in field inspections and
verification of insurer reported data.

Filing procedures for individ!ual insurers are streamlined in a manner
analogous to the ISO process, including standardized filing forms
appropriate for workers compensation insurance and loading factors that
remain in effect until changed by the insurer or disapproved by the
regulator.

Schedule rating is permitted or not permitted based on current state law
and regulation. Where schedule rating is permitted, NCCI filings could
include schedule rating, but individual insurers could file independent
schedule rating plans.

State rating laws remain basically unchanged. Prior approval laws
continue to be administered as prior approval for NCCI loss cost filings
and for individual company loading factors or other deviations from NCCI
advisory material.

NCCl continues its other fielld operations work and its role in maintaining
policy forms.

MILLIMAN & ROBERTSON, INC.
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SUMMARY

BACKGROUND

The National Association of Insurance Commissioners (NAIC) has adopted a system
for implementing loss costs in property/casualty lines of insurance other than workers
compensation. Under the loss cost system, advisory organizations are responsible for
the following activities:

Collecting historical loss information from insurers.

Developing past losses to ultimate and trending to future cost levels.

Distributing and/or filing prospective loss cost information.

Developing and filing rating manuals and supplementary rating information
(excluding the final rate pages).

Developing and filing policy forms and endorsements.

In a loss cost system, insurers must in~dividually determine and file final rates
referencing, where appropriate, material filed by the advisory organization. Each
insurer’s rates are intended to reflect its own method and expense of operation and
to the extent credible, its own loss experience.

This approach seeks to promote competition and maximize benefits to consumers.
Efficiencies gained through the joint collection and analysis of loss information are
preserved, while independence is enforced in the areas of expenses and profits.

The NAIC is investigating the implementation of a similar loss cost system for
workers compensation insurance. However, prior to taking action, the NAIC has
requested this evaluation of the practical considerations of implementing a
nationwide workers compensation loss cost system.

Some of the specific areas identified iin the evaluation specifications are the
following: (I) minimum premiums, (21 rating plans, (3) premium discount plans, (4)
schedule rating plans, (5) expense constants, (6) experience rating systems, (7)
policyholder dividend plans and practices, (8) retrospective rating plans, (9)
anniversary rating date rules, (10) other rate-related rules, (I I) distribution of

NCCI Examination - Section III - February 22, 1991 Page 1

MILLIMAN & ROBERTSON, INC.



SUMMARY

expense data to insurers, (12)changes to the Insurance Expense Exhibit, (13) rate
changes to in-force policies, and (14) rate filings with retroactive effective dates.

This report presents the results of the evaluation.

APPROACH

Our approach to achieving the objectives of this project was as follows:

Identi~ the important practical issues using input from the following sources:
National Council on Compensation Insurance (NCCI), Insurance Services
Office (ISO), insurers, regulators, agents/sales representatives, and
policyholders, among others.

Examine how those issues are addressed by the procedures actually
implemented in workers compensation loss cost states and by ISO for other
property/casualty lines of insurance.

Describe the structure of a model loss cost system for the NAIC and the
practical implications of variations from that model.

In our analysis we focused on the operations of the NCCI and the commercial
insurance system in states with an administered-pricing system.

While some states have independent rating organizations which perform some or all
of the same functions as NCCI, this report is prepared as part of an examination of
the NCCI, and thus the focus of the report is on the NCCI. The conclusions are
generally applicable to independent bureau states, but a complete analysis of state-
to-state variations is beyond the scope of this report.

Most states have an administered-pricing system which require the NCCI or
independent rating organization to obtain prior approval of filings proposing gross
rates including insurer operating expenses and profit. The focus of this study is the
identification of practical implications of the implementation of a loss cost system for
those administered pricing states.

Page 2 NCCI Examination - Section III - February 22, 1991
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SUMMARY

States without an administered pricing system require the rating organization to file
loss costs (in addition to or instead of gross rates). These filings are subject to either
prior approval or open competition rating laws. We utilized the loss cost
experiences of this second group of states in our analysis.

SUMMARY AND RECOMMENDATIONS

Chart 1 attached to the cover letter .outlines the elements of a workers compensation
loss cost system "typical" of existing workers compensation loss cost systems,
supplemented by concepts from the ISO where appropriate. This typical system
provides a reasonable basis for a model workers compensation loss cost system.

As more states adopt loss cost systems that permit greater individual insurer
independence, assuring the accuraoi of workers compensation data becomes more
difficult. The NCCl and independent state advisory organizations should therefore
be charged with taking the steps necessary to assure data accuracy.

ADMINISTERED-PRICING SYSI"EMS

In NCCI administered pricing states individual insurers generally adhere to rules and
rating plans filed on their behalf by the NCCI. Most importantly:

NCCI classification definitions and rate relativities are followed by
individual insurers.

The NCCI collects data on individual policyholder experience and
calculates an experience rating modification for each eligible
policyholder. The experience modification applies to that
policyholder regardless of which insurer provides coverage.

The Anniversary Rating Date Rule limits the frequency with which a
policyholder can change rates by changing insurers. The rule provides
that if a policyholder moves from one insurer to a second insurer
during the policy term, then the second insurer must use rates in
effect for the second insurer at the original rating date of the

NCCI Examination - Section III - February 22, 1991 Page 3
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SUMMARY

policyholder. The second insurer must also use the experience
modification calculated by the NCCI at the original rating date of the
policyholder. When the original rating period expires, a new
experience modification is calculated and the current insurer’s rates at
that time become applicable to the policyholder.

The decisions of the NCCI with respect to ratemaking procedures in the state and
with respect to rate filing actions are made by committees of insurers. A committee
of insurers also adjudicates disputes between policyholders and insurers with respect
to the appropriate classification definitions.

Individual insurers are permitted to vary from NCCI rates in one or more of the
following ways:

1. Uniform deviations from NCCI rates for all classifications1

Schedule rating which adjusts individual policyholder rates2

Policyholder dividends3

After a rate filing is approved, revised rates are immediately applicable to each
insurer without further action by the insurer. Any filed deviations are applied
automatically to the newly approved NCCI rates.

In addition to the individual policyholder information used for the experience rating
process, the NCCI collects premium, payroll and claim experience from insurers
through a number of different data calls. The insurers are required to convert their
collected premiums to the premium level of the NCCI before deviations or schedule
rating. This adjusted premium is referred to as Designated Statistical Reporting
(DSR) level premium.

1Applicable in nearly all states.

2Applicable in approximately a dozen states.

3Applicable in all states. Outside the jurisdiction of rating organizations.

Page 4 NCCI Examination - Section III - February 22, 1991
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SUMMARY

The operation of the system in NCCI administered-pricing states is described more
fully in Chapter 2.

OBJECTIVES OF A LOSS COS’[ SYSTEM

The advantages of a loss cost system include the following:

Independent insurer decision-making is encouraged. A loss cost
system should facilitate and encourage initiatives in pricing and
operations that will improve the workers compensation system.

The appearance of cartel-like behavior among insurers will be reduced
or eliminated as collective activities are limited.

If not properly structured, the potenl:ial disadvantages of a loss cost system include
the following:

1. Increased risk of inadequate, excessive, or unfairly discriminatory rates.

2. Deterioration in data quality.

3. Reduced incentives folr workplace safety.

4. Increased cost to operate the workers compensation system.

5. Increased confusion to policyholders, insurers, agents/sales
representatives, and regulators.

These potential disadvantages can be minimized by properly structuring the loss cost
system.

In comparing the objectives of a loss cost system for workers compensation with the
objectives for a loss cost system for other lines of insurance, the following
fundamental differences should be considered:

For other lines of insurance, tire residual market is not managed by the
voluntary market advisory organization. For purposes of this study we were
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SUMMARY

instructed by the NAIC to assume that the NCCI continues to be responsible
for the management of residual market rates. Therefore, unlike the situation
for ISO, the NCCI necessarily remains involved in developing gross rates for
some markets.

m The NCCI administers a common Experience Rating Plan applied to all
policyholders in the state, no matter which insurer provides coverage. This
gives policyholders a common basis on which to measure their workers
compensation experience. There is no comparable system in other lines of
insurance. Maintaining the experience rating system in that form may imply
some limits on the independence permitted to individual insurers.

A TYPICAL LOSS COST SYSTEM

Our examination of existing workers compensation loss cost systems and ISO loss
cost systems for other lines of insurance did not reveal any insurmountable obstacles
to the implementation of a loss cost system for workers compensation. Ease of
implementation and potential long-term effects depend on the structure of the loss
cost system adopted.

Chart I outlines the characteristics common to existing workers compensation loss
cost systems. The Chart also describes historical and factual expense information
that the NCCI might collect and distribute. The system outlined in Chart I could be
implemented with minimal disruption to the workers compensation system consistent
with the loss cost concept.

The loss cost system characteristics which differ among loss costs states are the
following:

Loss adjustment expenses are either (1)included in the advisory organization
loss costs or (2) excluded from loss costs and included in individual insurer
Ioadings.

Individual insurers are either (1) required to use the advisory organization
classification definitions and rate relativities or (2) permitted to establish their
own definitions or rate relativities.

Page 6 NCCI Examination - Section III - February 22, 1991
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SUMMARY

o Individual insurer loading facl:ors either (1) remain in effect when NCCI loss
costs change or (2) must be re-filed when NCCI loss costs change.

Uniform filing forms have not: been developed to simplify the administration
of the regulatory compliance process.

There are many alternatives to this typical loss cost system.

EVALUATION OF THE TYPICAL LOSS COST SYSTEM

Benefits

While the typical loss cost system outlined in Chart 1 may be considered by some to
be a minimum step towards a loss cost system, this typical loss cost system includes
the two primary features of a loss cost system. It requires that insurers establish their
own margins for operating expenses, profit, and contingencies, and decision-making
in establishing loss costs is vested in the rating organization rather than insurer
personnel. These are also two of the key changes in the ISO loss cost system.

Although the impact of any system change is uncertain, the typical system is likely to
have a more significant effect on workers compensation than the system being
implemented by ISO will have on other property and casualty lines. For example,
the role of dividend competition for workers compensation is likely to be
significantly reduced in a loss cost system as it is replaced by competition through
loading factors. The transformation from dividend competition to initial price
competition is evident in the experience of loss cost states. In the ISO lines, on the
other hand, initial price competition, not dividend competition, was the norm before
the conversion to loss costs.

Risks--Data Accuracy

The loss cost system in Chart I is not obtainable without risk in the area of the
accuracy of the data used for overall loss cost analysis by the NCCI. The NCCI
depends on individual insurers to report premium converted to the designated
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statistical reporting (DSR) level. For many years insurers have been reporting DSR
premium when the only necessary conversions relate to uniform deviations or
schedule rating, apparently without significant problems.

However, the loss cost system described in Chart I might permit more individual
insurer deviations from NCCI loss cost relativities by classification. For this type of
deviation, determining the DSR premium is more difficult for the insurer, and
verifying the accuracy of the DSR calculation is more difficult for the NCCI. There
has not been sufficient experience with this type of system to be confident that
accuracy will be achieved without special monitoring efforts by the NCCI.
Additional NCCI audit efforts should be required as loss cost systems permitting
classification flexibility are introduced.

In the long run, the NCCI may be able to revise statistical plans and reporting
procedures to become less reliant on individual insurer DSR calculations.

Perceptions

The system described on Chart 1 permits the NCCI to collect historical expense
information, adjust the data to a common basis, and report the data to insurers and
regulators. This continued involvement in the expense area may, for some, leave the
impression that the system has not sufficiently accomplished the objectives of a loss
cost system.

ALTERNATIVES TO THE TYPICAL LOSS COST SYSTEM

Areas of increased insurer independence and reduced rating organization
involvement might include the following:
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Components of Loss Costs

Include provision for loss adjustment expenses in individual insurer
Ioadings. This item would be excluded from NCCI loss costs.

Include provision for residual market subsidies and/or loss-based
assessments in individual insurer Ioadings. These items would be
excluded from NCCI loss costs.

Experience Rating Plan

Allow individual insurers to file for the use of their own experience
rating adjustments on top of the experience modifications determined
by the common NCCl.-administered Experience Rating Plan. This
approach provides some insurer independence, but maintains a
common experience rating plan and the common data base.

b Maintain the NCCI as a statistical agent collecting individual
policyholder data and providing that data to insurers that use the
common data to apply’ their own experience rating plans. This
approach grants insurers independence from a common experience
rating plan, but it maintains the common data base.

Abandon the use of common experience rating plans and common
policyholder data bases. This approach provides maximum
independence to insurers.

o Classification independence

a. Permit insurers to subdivide NCCI classifications.

b. Permit insurers to use their own classification relativities.

4. Anniversary rating date rule--allow modifications to the rule.
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5. Individual insurer filing forms--require new filings when NCCI rates change.

Expense data--restrict the NCCI from the compilation and distribution of any
expense information.

These areas are discussed below.

Components of loss costs

The typical loss cost system as presented in Chart I of the cover letter, provides that
loss costs include adjustments for the following: loss development, trend, anticipated
benefit levels, residual market subsidies, loss-based assessments, and loss adjustment
expense. Although excluding adjustments for any of these items does not necessarily
impair the system, the workers compensation rating system is complex, and all
insurers may not be able to properly adjust for these factors. Even a small number
of insurers improperly calculating loss costs could result in inadequate, excessive, or
unfairly discriminatory rates.

These risks are greatest if adjustments for loss developmenb trend, anticipated
benefit levels, and residual market subsidies are not included. Almost all loss cost
systems allow the rating organization to include these adjustments.

Existing loss cost systems vary in their treatment of loss adjustment expense and loss-
based assessments, but advisory organizations are generally permitted to include
these factors in the advisory loss costs.

Premium-based assessments are generally excluded from loss costs.

Experience rating plan

The weight of history and the practice in loss cost states suggest that continuing a
common centrally administered plan is desirable. The common plan may (1)
encourage workplace safety in ways which may not be achieved through individual
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insurer action, (2) reduce policyholder confusion and (3) permit policyholders to
compare their experience to that of other similarly-classified policyholders. The use
of a common plan has been viewed as a way to achieve equity among
policyholders. Moreover, if there were no common experience rating plan then
there are technical issues related to the off-balance in the individual insurer
experience rating plans which might affect loss cost adequacy. Further study of the
effects seems desirable before taking action to replace a common plan with
individual insurer plans.

However, permitting the use of approved individual insurer plans in addition to the
common centrally-administered plan is an alternative that minimizes the potential
disadvantages listed in the OBJECTIVES OF A LOSS COST SYSTEM section above.
Insurer proposed and regulator approved rating plans would be designed to produce
adequate and equitable rates. The process of calculating DSR premium would be
similar to the process now required to calculate DSR premium when schedule rating
is applied. Incentives for workplace safety would probably remain unchanged,
because the NCCI common plan remains a factor in the policyholders premium.
Control of cost and policyholder confusion would be in the hands of the insurer that
proposes to use such a plan.

Classification independence

It is generally recognized that data accuracy is greatest when the data affects the
insured’s premium. From this perspective, maintaining the common experience
rating plan helps to assure uniform classification coding.

Thus, if insurer classification definitions vary too far from the NCCI classification,
there is an increase in the risk of classification errors.

In addition to the need for data accuracy in the experience rating plan, the NCCl
ratemaking system requires that insurers convert their premium data to NCCI DSR
level. This conversion process is critical to the accuracy of NCCI loss cost levels.
Too much variation in definitions may affect insurer accuracy and limit the ability of
NCCI to audit this process.
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By maintaining an enhanced NCCI field audit program it may be possible to better
assure data accuracy under a flexible classification system. However, this will
probably require increasing NCCI’s role as a statistical agent. Specifically, NCCI
enforcement authority may need to be increased, and increased costs may result.

Anniversary rating date rule

The anniversary rating date rule has two components:

The NCCI prepares experience rating modifications effective on the
anniversary rating date, which approximates the policyholder renewal
date.

o The manual rates of the policyholder change only on the anniversary
rating date, subject to the same flexibility now provided for in the
NCCI Experience Rating Plan.

Item 1 is required to maintain a centrally-administered experience rating plan, while
item 2 is a convenience in maintaining item 1. The anniversary rating date rule is
assumed to apply when the NCCI calculates premium at current rate level. If the
rule were totally eliminated, the NCCI would need to collect additional data and/or
apply approximations to adjust for the change in procedure. Typically both parts of
the rule are maintained in the system. This is the simplest process.

One alternative is the following: (1) experience modifications are promulgated at the
anniversary rating date, (2) a policyholder can change insurers and obtain the benefit
of the new insurer’s rates for the period from the date the policy changed until the
anniversary rating date, but (3) at the anniversary rating date, the insured’s rates
would change based on the revised experience modification and based on the new
insurer’s rates at the anniversary rating date. The policyholder receives the benefit
of the new insurer’s rates at the transfer date for the short-term period until the
anniversary rating date.

Page 12 NCCI Examination - Section III - February 22, 1991

MILLIMAN & ROBERTSON, INC.



SUMMARY

Filing forms

Potential regulatory delay, with resulting inaccuracies in rate levels, makes it
undesirable to require companies to file a revised form with every NCCl loss cost
change.

The automatic process also simplifies the designated statistical reporting (DSR)
process for data reporting. If insurer premiums do not change at the same date that
the NCCI loss costs change, then the insurer must do a special conversion of
premium to DSR level for the short I:ime period until a uniform, or nearly uniform,
relationship to the new NCCI loss costs is reestablished.

Distribution of expense data

The individual workers compensation loss cost states have not addressed the role of
the advisory organization in the compilation and distribution of expense information.
The system approved for ISO lines o.f insurance permits ISO to distribute historical
factual expense information. We propose that NCCI be permitted to proceed as
follows:

Collect historical general and other acquisition expense data from
insurers.

o Adjust the data to a common basis with respect to policyholder
premium size distributiion, residual market servicing carrier fees, and
variations in rate level.

Summarize the adjusted expense data into groups such as stock
insurer, non-stock insurers, national insurers, regional insurers, small
insurers, and large insurers.

4. Distribute that information to insurers, regulators, and others.
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The disadvantage of this approach is that the NCCI appears to maintain a role in
insurer expense analysis. The advantages are that the adjusted data is~rnore
meaningful than publicly available expense information, and the comparative data
would be useful to regulators as well as insurers in evaluating the reasonableness of
an insurer’s filed loading factor.

With regard to this issue, it is important to note that regardless of the NCCI expense
role in the voluntary market, the NCCI appears to maintain a role in insurer expense
analysis because of its involvement in the residual market system. Overall, we
conclude that the benefits of the distribution of this historical information outweigh
the disadvantages. ISO also plans to distribute historical expense information.

Studies of expense by size of policyholder

Objective studies of general and other acquisition expenses by size-of-risk are likely
to be available to regulators and insurers only if historic information is collected,
analyzed, and distributed by the NCCI. If multi-company studies of expense by size
of risk are not available to insurers and regulators, then it is likely that insurer
operating expense discounts will become more market-driven rather than cost-
driven. In the typical system, the NCCI would continue conducting these studies
and make the information available to insurers and regulators

Distribution of premium tax and assessment information

In the typical system, this would include historical and factual information on
premium tax levels and assessment levels in the state, and how the assessments are
handled in the loss costs.
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TRANSITION ISSUES

To minimize the costs and confusion associated with the transition to loss costs, we
suggest the following:

There should be as much consistency as possible in the loss cost
implementation procedures among states.

Consideration should be given to deferring the transition to a loss cost
system until ISO has completed its own program of loss cost
implementation for other property and casualty lines; late 1992 or
early 1993 was suggested by many of those we interviewed during this
examination.

The transition should coincide with the NCCI’s usual state rate review
schedule.

The implementation procedures should include an educational effort
by the NCCI and perhaps other interested organizations for the
affected parties. This would include regulatory personnel, insurer
personnel, and agents/sales representatives. The timing for loss cost
implementation should allow for this educational effort.

REPORT STRUCTURE

Chapter 1 discusses the issues related to loss costs identified in our interviews,
reviews of testimony, and other research. Chapter 2 describes current NCCI rate-
related procedures in administered-pricing states. Chapter 3 describes NCCI and
independent rating (advisory) organization rate-related procedures in loss cost states.
Chapter 4 covers loss cost procedure.,; implemented or under consideration by ISO.
Based on the issues identified in Chapter 1 and our analysis in Chapters 2, 3, and 4,
we evaluate alternative components of loss cost systems in Chapter 5.

NCCI Examination -Section III - February 22, 1991 Page 15

MILLIMAN & ROBERTSON, INC.



SUMMARY

CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM

The NCCI files loss costs with provisions for:

a. Prospective losses by classification which reflect loss development,
trend, and anticipated benefit levels

b. Assigned risk subsidies to be paid by the voluntary market

c. Loss-based assessments

o

d. Loss adjustment expense

e. Disease loss components

The NCCI distributes information relating to its loss cost calculations
including (1) alternative approaches for loss development and trend, (2)
information on benefit change calculations, (3) information on judgmental
decisions such as classification relativity capping, (4) the difference
between voluntary and residual market experience overall (and by
classification, if relevant), etc.

The NCCI also distributes historical and factual information with regard
to:

a. Premium taxes

b. Assessments

Co Historical information on other insurer operating expenses with
appropriate categorization and adjustment for policyholder size
and assigned risk service expense considerations

Premium comparisons
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o

CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM (CONT.)

(Continued)

eo Individual insurer loss experience compilations

Expense studies by size of policyholder

The NCCI administers an Experience Rating Plan, which is common to all
policyholders within a state.

The anniversary rating date rule continues.

Existing state limitations on individual insurer independence with respect
to classification definitions and relativities are continued.

The NCCI committees of insurers become advisory.

The Classification and Rating Committees continue to assist in adjudicating
questions of class definitions, and other roles permitted by the state
regulator.

The NCCI continues to establish residual market plan manual rates.

For the voluntary market, the NCCI no longer files:

a. Provisions for expenses related to premium tax, production, and
general overhead

b. Provisions for profit and contingencies

c. Expense constants
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CHART 1

ELEMENTS OF THE TYPICAL LOSS COST SYSTEM (CONT.)

10. (Continued)

d. Premium discounts

e. Minimum premiums

11. The NCCI adjusts rating plans, where necessary, to exclude expenses as
noted above. The relevant plans pertain to experience rating,
retrospective rating, schedule rating, excess loss rating for employers
liability, and other miscellaneous rating items.

12. State regulators, using the NCCI as their statistical agent, develop rules
and procedures to maintain and improve the level of data accuracy and
availability. This might include increases in field inspections and
verification of insurer reported data.

13. Filing procedures for individual insurers are streamlined in a manner
analogous to the ISO process, including standardized filing forms
appropriate for workers compensation insurance and Ioad|ng factors that
remain in effect until changed by the insurer or disapproved by the
regulator.

14. Schedule rating is permitted or not permitted based on current state law
and regulation. Where schedule rating is permitted, NCCI filings could
include schedule rating, but individual insurers could file independent
schedule rating plans.

15. State rating laws remain basically unchanged. Prior approval laws
continue to be administered as prior approval for NCCI loss cost filings
and for individual company loading factors or other deviations from NCCl
advisory material.

16. NCCI continues its other field operations work and its role in maintaining
policy forms.
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Identification of Loss Cost
Issues

In this chapter, we identi~ issues of importance to various participants in the
workers compensation system: insurers, regulators, agents/sales representatives,
policyholders, and others. To obtain input from those groups, we reviewed
testimony already provided to the NAIC, interviewed additional individuals, and
obtained written material from various groups. Appendix A lists the sources of
information for this portion of the examination.

Issues associated with the implemenr~tion of a loss cost system for workers
compensation insurance are similar but not identical to the issues associated with the
implementation of loss cost systems for other property/casualty lines of insurance.

The issues can be divided into the following categories:

THE RATING ORGANIZATION

II. INSURERS

III. AGENTS/SALES REPRESENTATIVES

IV. INSURANCE REGULATORS

V. OTHER ISSUES

The remainder of this chapter is a discussion of these issues.
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I. THE RATING ORGANIZATION

The current activities of the NCCI which may be affected by the transition to loss
costs are discussed below.

A. Material filed by the rating organization

Under a loss cost system~ the rating organization files for the loss cost portion of the
rate, not the gross rate. The portion of the rate for which the rating organization is
responsible could include the following:

a. Historical losses

b. Analysis of loss development

c. Analysis of trend

d. Adjustments to current benefit level

e. Residual market subsidies to be paid by voluntary market
policyholders

f. Loss-based assessment provisions for costs such as second injury funds
and other special funds, and workers compensation board costs

g. Loss adjustment expenses

h. Disease element loss costs

i. Premium-based assessments for items similar to those listed in item f

These items are discussed in greater detail in Chapter 2.
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In addition to gross rates by classification, NCCI filings currently include minimum
premiums, premium discount plans, schedule rating plans (applicable in some
states), an experience rating plan, retrospective rating plans, other rating plans,
expense constants, anniversary rating date rules, and other rating rules. Some or all
of these items may continue to be filed by the NCCI in a loss cost state.

B. Role of NCCl staff

Decision-making

In the workers compensation administered-pricing states listed in Chapter 2, insurer
personnel serve on committees which are directly involved in making decisions
concerning the development and filing of rates.

In a loss cost environment, it is generally assumed that insurer committee
decision-making is eliminated. This is the case for ISO, and also applies to NCCI
ratemaking in open competition states. In these situations, the rating organization
staff makes the decisions. Insurer personnel are available to provide technical
guidance and professional (not business) advice to the rating organization staff.

Thus rating organization staff might become responsible for decision-making in the
following areas:

Preparation of prospective loss costs

Filing, negotiation, and refiling of loss costs with insurance regulators

Development of classification definitions and relativities

Rating plans including the Experience Rating Plan
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Distribution of information

In a loss cost system, the rating organization may become responsible for distributing
information such as (1) loss cost filings; (2) summaries of expense information for use
by insurers, regulators, and others; (3) comparative rate and rating plan information;
(4) special studies of the workers compensation system; and (5) evaluations of actual
or potential benefit changes.

This information could be made available to a narrow audience--member insurers
and regulators on request--or to a broader audience, potentially including any entity
requesting and willing to pay for the information, but subject to appropriate
confidentiality on individual insurer or policyholder data.

NCCl structure

Some changes in NCCI funding may be desirable. NCCI is funded primarily by
premium-based assessments of insurers, which differs from the situation at ISO,
where over 70% of financing is from fees for specific services. The assessment
process is most suitable for an organization providing similar services to all members,
with essentially mandatory membership. If members are allowed to vary their
practices from the NCCI’s approach, and if NCCl staff is to operate more
independently of NCCI’s member/owner insurers, then it may become increasingly
desirable for financing to be more service-related and less assessment-based.
Obviously, the service charges should be structured to enhance competition. More
financial independence is also desirable if the NCCI is responsible for providing data
to entities other than regulators and member insurers.

In addition to financing issues, the NCCI has testified that it intends to amend its
Constitution to permit public representation on its Board. ISO already has one
public member on its Board.
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Within the NCCI structure, the issue arises whether the NCCI should rearrange
priorities, e.g., put less emphasis on insurer profitability issues and more on research
and benefit pricing. It is not clear how a loss cost environment will change the
relative need for various NCCI services. As the loss cost system evolves, NCCI must
be alert to the need to redirect efforts appropriately. Changes in NCCI organization
and committee structure may be needed.

II. INSURERS

The activities of insurers will be expected to change with the transition to loss costs.
Below, we identify the major issues.

A. Degree of independence permitted individual insurers

Currently permitted independence

In administered-pricing states, the NCCI files rates and rating plans on behalf of all
insurers. Depending on state law and regulations, individual insurers are permitted
one or more of the following:

1. Uniform deviations from NCCI rates for all classifications

2. Schedule rating which adjusts rates for individual policyholders

3. Policyholder dividends

Individual insurer variations from NO21 classifications are not generally permitted.

In a loss cost system, individual insurers may be limited to the same level of
flexibility available in an administered-pricing state, i.e., deviations, schedule rating,
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and policyholder dividends. Alternatively, a loss cost system could be more flexible
and allow variations in classification relativities, classification definitions, experience
rating, and other rating plans. Some of these variations are discussed below.

Variations in classifications

In establishing a loss cost system, there are two fundamental areas of classification
rating that require decisions: variations in classification relativities, and variations in
classification definitions.

The current common practice in prior-approval loss cost states is to allow rate
deviations (varying multipliers) in only a limited number of classes and few new
classifications. Some states require that insurers provide support for the deviation,
while others allow more freedom.

It is a common practice in open competition states to allow greater freedom in
classification relativities and definitions. In administered-pricing states, the common
practice is to permit no variation from NCCI classifications.

Regardless of the classification relativity or definition used by the insurer, the insurer
is required to report exposure, premium, and claim experience using NCCI
classification definitions and to adjust premiums to the NCCI Designated Statistical
Reporting (DSR) level (i.e., the standard rates, advisory rates, or loss costs
appropriate in the state). Where rate deviations by class are allowed, the conversion
to the NCCI DSR level may not be accurately accomplished.

This requirement that an insurer provide data on the NCCI classification basis, even
if the insurer uses a different pricing system, varies from the procedure used in other
lines of insurance. In most lines of insurance, insurers report statistical data in a
manner consistent with their pricing plans. However, in workers compensation, it is
the use of a common experience rating plan that requires insurers to convert their
own classification definitions to those of the NCCl. Allowing insurers to create
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variations in classification definitions introduces a risk to the quality of data used for
experience rating, classification ratemaking, and overall cost level calculations.

Variations in experience rating

A fundamental facet of the workers compensation system is the current use by all
insurers of a common experience rating plan centrally administered by the NCCl
and independent state rating and advisory organizations. Under this system, all
insurers apply the same modification factor to a policyholder.

The use of a common experience raling system is considered important because it is
intended to encourage policyholder loss prevention in ways which may not be
achievable by individual insurer action. It is also argued that the use of a mandatory
common experience rating plan is more equitable to policyholders than the insurer-
designed voluntary experience rating plans used in other lines of insurance.

The use of a common, centrally-administered plan requires that all insurers report
data to the NCCI on a common classification basis. Furthermore, such a plan
requires that the NCCI collect individual policyholder data and maintain premium
and claim data in the same database. If a common experience rating plan were not
continued, the NCCI could maintain separate premium and claim databases, a
simpler task than maintaining the current common database.

Accuracy at an individual policyholder level is critical for experience rating
calculations; any errors arising in the experience rating process from variations in
classifications from insurer to insurer .are therefore significant. For classification and
overall ratemaking, however, errors in a small number of individual policyholder
situations are not usually material to the ratemaking process. Thus, the need to
maintain common classifications is reduced if a common, centrally-administered
experience rating plan is abandoned.
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The experience rating plan issue does not arise in the ISO context because (I) plans
for ISO lines have generally been voluntary, (2) the plans are applied by insurers
rather than ISO, and (3) the plans apply to fewer policyholders.

In workers compensation loss cost states, the use of a common, centrally-
administered plan is generally mandatory. Only Michigan permits variations in the
experience rating plan.

B. Structure and content of insurer filings

In administered-pricing states, individual insurers are not required to make any
workers compensation filings if the insurer intends to follow the NCCI rates.
Furthermore, if an insurer chooses to file a deviation from NCCl rate levels, that
deviation generally remains in effect until the insurer files a new deviation, regardless
of whether the NCCI rates change in the interim.

Loss cost filings

In a loss cost system, all insurers must, at a minimum, file for a loading factor which
is applied to NCCl loss costs to produce manual rates. Individual insurers must also
file other expense-related rules such as minimum premiums. Depending on the
degree of flexibility permitted, insurers may need to file additional rating rules and
rating plans.

Filing form

For the loss cost system applicable to ISO lines of insurance, the NAIC has prepared
a standard form. In this form, the insurer refers to the ISO loss cost circular and
adds its own expense and profit provisions, and perhaps loss deviations. The form
requires support for the provisions proposed by the insurer, and is structured so that
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an insurer can either have it apply only to the most current revision or to future
revisions until the form is resubmitted.

In a workers compensation loss cost system, a comparable form is desirable to
simplify the insurer preparation and iregulator review of individual insurer filings.
However, changes to the ISO form are necessary, since workers compensation filings
must address issues which are not part of the ISO form. These issues are described
below.

First, the standard workers compensation rating system includes the use of expense
constants for small risks. A provision in the form to show the proposed insurer
expense constant, its justification, and the effect on the insurer expense loading
would be desirable.

Second, the workers compensation rnanual rate structure includes a premium
adjustment for expenses by size-of-risk. To determine manual rates for workers
compensation, it is necessary for the insurer to consider and file information related
to both its overall average expenses for all policyholders and the effect of its
premium discount and expense constant programs on the manual rate. The average
expense information is required to establish the overall loading factor and to allow
the regulator to examine the profit level implied by the loading factor. The effect of
the insurer’s premium discount and expense constant programs is needed to
calculate the loading to be applied to manual loss costs to produce rates which yield
the target overall loading factor. The current form for ISO lines of insurance does
not consider information of this type.

Third, the ISO form does not elaboral:e on the insurer’s development of its profit
provision. The investment income potential for workers compensation is more
significant than for many ISO lines of insurance; treatment of investment income on
the filing form may thus be desirable. Standardization in the investment income area
may be difficult, however, because of the wide variations in state practices.
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Fourth, depending on how assessment provisions are handled in the loss costs, the
individual insurer filing should show how those assessments are treated in the
proposed rates.

Finally, the NCCI loss costs include an off-balance for the average effect of
experience rating plan modification factors. If insurers are permitted to use their
own experience rating plans, separate identifiable adjustments for the plan
off-balance for each insurer would be appropriate. ISO requires no such adjustment
because the ISO experience rating plan off-balance is assumed to equal to unity for
manual ratemaking purposes.

Benefit changes

In a workers compensation system, consideration of benefit changes is required. For
most property casualty insurance policies, contractual coverage seldom changes
during the term of the policy. In workers compensation insurance, however,
changes in benefit level occur regularly, either due to legislative action or to
automatic adjustments built into the benefit structure. These adjustments are
typically effective based on the date of the accident; thus, these benefit changes
affect in-force policies. In the current workers compensation system, the NCCI files
for changes to in-force policies when there is a significant benefit change, and the
change is accomplished by filing a table of premium adjustment factors which vary
by policy effective date.

A loss cost system should accommodate this aspect of workers compensation
coverage. Presumably, the NCCI will evaluate the effect of benefit changes on loss
costs and prepare the appropriate loss cost filings, including the appropriate loss cost
adjustment factors for in-force policies.
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Regulatory compliance

Two concerns regarding regulatory compliance are potential delays and insurer costs.
The extent of regulatory delay depends significantly on the details of the filing
process, and particularly on whether insurer rate changes happen automatically with
NCCI changes or require individual insurer action.

The costs of regulatory compliance also depend on the details of the process. The
expenses of rate filings are now largely included in NCCI costs. The NCCI prepares
filings, supplemental supporting information, and expert testimony, and supplies
legal representation and expert witnesses. The increase in insurer expenses related
to filings in loss cost states will probably not be major if (1) the NCCI continues to
bear the costs of achieving approval for the loss cost portion of the rate and (2)
insurer filings are generally approved without significant regulatory proceedings. If
insurers are required to regularly defend their individual filings in independent
regulatory proceedings, compliance costs will increase.

C. Other impacts on insurer practices

Dividend plans

Dividend plans are not necessarily affected by the change to a loss cost system;
however, some changes can be reasonably expected. The extent of these changes
depends in part on the purpose of the dividend plan from the insurer’s viewpoint.

Dividend plans serve varying purposes. For one type of dividend plan, the aim is to
return expense savings to policyholders; this type would disappear to the extent that
expense savings are reflected in indMdual insurer loading factors. Another type is
intended to provide groups of policyholders a dividend based on better-than-
expected loss experience for the group, essentially acting as a group retrospective
rating plan. This type is likely to continue unless group retrospective rating
arrangements are permitted. Finally, differences in loss costs between individual
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insurers and the NCCI-approved average loss costs may be treated differently by
different insurers. Some may choose to reflect expected differences in the loss cost
loading factor, and others may choose to wait until actual results are available and
reflect the differences in dividends. Overall, some reduction in dividends is likely.

Changes in dividend structure may produce changes in insurer marketing strategies.
In ISO lines, the introduction of loss costs does not change the basis on which
insurers compete. However, for workers compensation prior to loss costs, dividend
plans may have been a focus of competition. After loss costs, even with minimal
pricing freedom, the focus of price competition is likely to shift toward initial cost
based on the loading factor, and away from dividends.

Insurer-agent/sales representative communications

Insurers will need to communicate their rate levels to their agents/sales
representatives; this could be done by manual rate pages or other means.
discussed further in the next section.

This is

III. AGENTS/SALES REPRESENTATIVES

The two major issues directly affecting agents/sales representatives are issues that
also affect other participants: (1) how the loss cost system will affect the agents/sales
representatives’ ability to communicate efficiently with insurers and policyholders,
and (2) the extent to which the loss cost system might reduce the number of insurers
willing to provide workers compensation coverage.

A. Communication

In other lines of insurance, insurers and agents/sales representatives have varying
methods of communicating loss cost information. These methods include
agents/sales representatives receiving the ISO loss cost manual, agents/sales
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representatives receiving individual insurer loading factors and instructions on the
application of those factors to the loss costs, agents/sales representatives receiving
insurer manuals containing insurer final rates, and agents/sales representatives using
computer rating systems developed by computer service bureaus.

For workers compensation, the possible means of communication are the same,
except that there is currently no significant computer rating service market. If there
were significant variation in rates and/or rating approaches between insurers,
computer rating services for workers compensation might emerge.

Agents/sales representatives use rate vendor services not only to obtain individual
policyholder premium quotes, but also to obtain information regarding the market
level of rates and to identify unreasonably high or low rates. For workers
compensation, that process has been relatively easy when insurers are limited to
uniform deviations, individual risk sclhedule rating modifications, and policyholder
dividends. If increased individual insurer variability is permitted, the need for
comparative rating services may be increased.

B. Interstate risks

Workers compensation involves interstate risks at least as often as other lines of
insurance. Therefore, for agents/sales representatives as well as insurers,
standardization of approaches across states is important. Since the workers
compensation system includes independent workers compensation rating/advisory
organizations in many of the largest workers compensation states, it may be more
difficult to achieve standardization in workers compensation than in the ISO lines of
insurance. While the current system is not standardized, implementing loss costs
may make standardization even more difficult.
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C. Market concentration

There is concern that the additional complexities of dealing with a loss cost
environment will reduce the number of insurers providing workers compensation
coverage. This can affect agents/sales representatives, policyholders, and others. The
effect of loss costs on market concentration may be different in smaller states than in
larger states. Analysis of this issue is beyond the scope of this study.

IV. INSURANCE REGULATORS

From a workload perspective, the issues discussed in section II.B above with respect
to the content of insurer rate filings will also have a significant effect on the
regulatory workload.

The overall regulatory objectives of a loss cost system can be viewed as those
expressed in the Alternative Model Workers Compensation Competitive Rating Act.
These are as follows:

o

To prohibit price-fixing agreements and other anti-competitive
behavior by insurers.

To protect policyholders and the public against the adverse effects of
excessive, inadequate, or unfairly discriminatory rates.

To promote price competition among insurers, thus providing rates
responsive to competitive market conditions.

To provide regulatory procedures for the maintenance of appropriate
data reporting systems.

To improve the availability, fairness, and reliability of insurance.

To authorize essential cooperative action among insurers in the
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ratemaking process and to regulate such activity to prevent practices
that tend to substantially lessen competition or create a monopoly.

7.    To encourage the most efficient and economic marketing practices.

Our evaluation of a reasonable loss ,cost system is based on these criteria.

V. OTHER ISSUES

Other issues which are affected by loss costs concern transitional issues, data quality,
the impact on the residual market plans, the potential for needed changes to the
Insurance Expense Exhibit, and other issues.

A. Transitional issues

Timing

The foremost transitional issue is timing. Many are concerned that a change to
workers compensation loss costs while ISO is completing its transition will create
problems for agents/sales representatives, regulators, and insurers. There is some
degree of consensus from within the industry that it would be desirable for workers
compensation loss costs to begin after ISO is essentially through its transition for the
currently scheduled lines of business. This would mean beginning in late 1992 or
early 1993.

The reasons for waiting include the fact that attention by insurer, agent/sales
representative, and regulator personnel is required for the ISO transition, and
multiple transitions may be too much to handle. Furthermore, some expressed the
view that it would be desirable to allow ISO to resolve potential problems with the
system before introducing it to workers compensation.
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It is also considered important that the transition occur in a phased manner like the
ISO transition, rather than by converting all rates to loss costs at a single date.

Education

The second transitional issue is education for agents/sales representatives, insurer
personnel, regulators, and others. To some extent, these groups will have been
educated to the requirements of a loss cost system through the ISO conversion.
However, the current workers compensation system is different from the pre-loss
cost ISO system, and the workers compensation loss cost system is also likely to
differ from the ISO loss cost system. Therefore, an active education process by the
NCCI, at least at the level of the ISO education process, is reported desirable.

Use of rate freedom

It remains uncertain how quickly, if at all, insurers will use the rating freedom given
to them under the provisions of a loss cost system.

B. Data quality

The issue of maintaining data quality was mentioned by most of those we
interviewed as being one of their greatest concerns in the loss cost transition for
workers compensation.

Data accuracy for individual policyholders is critical for a centrally-administered
experience rating system. A loss cost system does not necessarily disrupt that
process; however, depending upon the degree of independence available to
insurers, the loss cost system does put additional burdens upon the system.

With respect to overall loss cost levels, the accuracy of the NCCI procedures
depends on insurer compliances with the Designated Statistical Reporting (DSR)
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level rules for premiums. The greater the insurer independence, the greater the
chance for inaccuracies in the process.

The anniversary rating date rules are also relied upon in the NCCl calculation of
earned premium on current level. If the rule is eliminated, additional data or
approximate methods will be needed. In the long run, the NCCl may need to
change its approach to obtaining premium at current rate level in order to rely less
on insurer calculations (DSR) and policy writing rules (anniversary rating date rules).

For classification relativities and experience rating values, the accuracy with which
insurers define classes and convert them back to NCCl classifications is important.
For reasons including the use of a common experience rating plan, the NCCl has
probably been more attentive to classification assignments than is true for other lines
of insurance. Changes to the system may reduce the homogeneity of classification
data.

In general, it should be recognized that exceptions which can be readily
accommodated on a state exception basis become more difficult in a national
system.

In addition, the impact on the database will depend on the manner in which loss
costs are implemented.

C. Management of residual market plans

The residual market plans are now administered through the NCCl. In
administered-pricing states, insurer committees have the decision-making
responsibility for residual market plans, including the development of final gross
rates. In advisory rate and loss cost states, insurer committees have largely removed
themselves from residual market plan decision-making.
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ISO is moving towards an environment where it will no longer be involved in any
gross rate promulgation, voluntary or involuntary. All ISO activity will be limited to
loss costs. This is feasible for ISO, because there are separate organizations like
Automobile Insurance Plans Service Office (AIPSO) that handle residual market rate
filings. This may be desirable for public relations purposes as well as for the
purpose of encouraging greater competition. As long as the NCCl is involved with
residual market gross rate levels however, the ISO-type separation will not be
achieved for workers compensation. The role of NCCI committees in the residual
market process may need to be carefully separated from the role of the committees
as advisors in voluntary loss costs.

D. Insurance Expense Exhibit data

Currently, Part III of the Insurance Expense Exhibit (lEE) requires insurers to adjust
net earned premium to a standard premium basis by adding premium discounts and
retrospective rating adjustments. By making these adjustments, premiums for all
insurers are intended to be on the same level.

With loss costs, insurers are required to report ’premium" at the DSR level in NCCI
data calls. If "Standard Premium’ were replaced by DSR premium for the purposes
of the lEE, a uniform level of data would be available when, if ever, all states are on
a loss cost basis. At best, the value of this portion of the lEE will be uncertain for
several years. Very likely, this portion of the lEE will never accomplish the purpose
it had when essentially all states were subject to administered-pricing systems
without deviations. Considering that the NCCI may be permitted to collect and
distribute more meaningful data, the NAIC should consider eliminating the section.
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E. Other perspectives

Some of the comments from the perspective of labor, the general public, and others
both inside and outside of the insurance industry follow:

o

Q

Will loss costs really result in increased competition and a reduction in rates?
Arguments vary on this issue.

Some say that the full benefit of a loss cost system will not be achieved
unless the rating organizations; are limited to historical loss costs
(consideration of trend, loss development, and the like would be the
responsibility of individual insurers) and totally removed from the expense
issue (no publication of expense information).

Will the loss cost system result in fewer insurers and more concentration of
the market share by the larger insurers?

Will a loss cost system increase the cost of doing business and therefore
increase the cost to the policyholder? There are no reliable estimates of the
additional cost. The magnitude of any such costs will depend on details of
the process by which loss cosl~s are regulated.

With increased competition and perhaps lower premiums, will insurer safety
activities be reduced, to the disadvantage of workers? Similarly, will changes
to the Experience Rating Plan, if any, reduce policyholder incentives for
reducing workplace injuries? Unlike the systems in which ISO is involved,
the workers compensation syslLem evolved with the intent of encouraging
worker safety as well as policyholder financial security.

The workers compensation system is under a variety of strains, as evidenced
by the increasing residual market, the size of requested rate level changes,
and the legislative attention to proposed changes. The loss cost system is not
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seen as a way to deal with any of these problems. The real problems, some
say, include increasing attorney involvement, increasing health costs,
inappropriate benefit structures, and erosion of the exclusive remedy rule.

o Should there be more freedom in rating for large policyholders than for
smaller policyholders? It is difficult to separate large from small, but more
freedom might reduce the pressure to self-insure.

These issues are generally beyond the scope of this study.
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This chapter describes the services the NCCI provides to its member companies in
the traditional prior-approval, administered-pricing environment. This applies to the
following states:

Alabama Mississippi
Alaska Missouri
Arizona Montana
Colorado Nebraska
District of Columbia New Hampshire
Florida Oklahoma
Idaho South Dakota
Iowa Tennessee
Kansas Utah
Maine Virginia

Procedures in independent bureau states with administered pricing systems are
generally similar, but the scope of the study did not require a state by state analysis
of the differences. In open competition and loss cost states, the procedures will vary
from those described in this chapter. Chapter 3 discusses the main variations. This
chapter contains the following sections:

RATE COMPONENTS ,AND RULES

II. COMMITTEE ROLES

III. DISTRIBUTION OF MATERIAL TO AGENTS/SALES REPRESENTATIVES

IV. RELATIONS TO REGULATORS

V. POLICYHOLDER SERVICES

VI. DATA COLLECTION
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I. RATE COMPONENTS AND RULES

The NCCI rates and rules in administered-pricing states generally determine the
premium the policyholder will pay for its coverage, subject to the degree of
independence permitted to individual insurers by state law or regulation. The
sections below discuss how NCCI filings consider the following: (A) Rates; (B)
Expense constants; (C) Premium discounts; (D) Minimum premiums; (E) Anniversary
rating date rule; (F) Experience rating plan; (G) Retrospective rating plans; (H)
Schedule rating plans; (I) Other rating plans; (J) Policyholder dividend plans and
practices; (K) Rate changes for policies in effect; (L) Retroactive rate changes; (M)
Distribution of expense information to insurers; (N) Employers liability increased limit
percentages; (O) Loss constants; and (P) Residual market classification relativities.

A. Rates

Rates are subject to prior approval and are filed by NCCI on behalf of insurers. The
rates the NCCI files in these jurisdictions contain allowances for all losses, expenses,
and profit. Specifically, they include the following categories:

Provisions for losses

Workers compensation losses consist of the indemnity and medical benefit payments
to injured workers and their healthcare providers for covered injuries. They also
include reserves for anticipated future payments for accidents which have occurred.
For purposes of ratemaking, there are three major adjustments to losses reported as
of a given date.

Loss development

Workers compensation claims take time to settle, pay, and close. As a result, the
losses reported under the statistical plan and in the financial data calls are often
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estimates. Loss development factors adjust the reported losses by the observed
historical pattern of the changes in prior loss estimates.

Benefit level changes

Workers compensation losses are governed by the statutory provisions contained in
each state’s workers compensation act. The benefits under these statutes often
change automatically through indexed provisions or amendments. Consequently,
historical losses may be adjusted by the average impact of benefit changes contained
in the workers compensation act. Tlhe NCCl reviews these legislative changes and
calculates factors representing their average impact.

Trend

The trend factor adjusts the historical workers compensation losses for expected cost
changes over and above the expected changes in the exposure base. The exposure
base for workers compensation is generally total payroll, which increases (decreases)
yearly by changes in wage rates and employment levels. Thus, workers
compensation premiums are indexed to payroll changes.

Provision for Expenses

The expense categories of production; general; and taxes, licenses, and fees are
included in the rates.

Production expenses

These are all expenses relating to the production of insurance premiums. They
include commission and brokerage and other acquisition expenses, and are usually
included as 15% of the manual rate. Premium discounts will reduce this expense
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percentage for premiums in excess of $5,000. Premium discounts are discussed in
greater detail below.

General expenses

These expenses are for the general operations of the insurers, other than production
and claims. The NCCI’s Actuarial Committee annually recommends a provision for
these expenses after reviewing countrywide experience. Premium discounts reduce
this expense percentage for premiums in excess of $5,000, based on periodic
countrywide multi-insurer size-of-risk expense studies.

Taxes, licenses, and fees

These expenses usually consist of the premium tax in each state, premium-based
assessments, and taxes such as industrial commission taxes, second injury
assessments, and guaranty fund assessments. They also include miscellaneous fees
such as insurer licensing fees, rate and policy form filing fees, agency licensing fees,
and the policyholder share of employee Social Security taxes. This expense
component is not reduced through the application of premium discounts.

Profit and contingencies

This is a provision for underwriting profit and contingencies. Traditionally, the NCCl
requests 2.5% of premium for this provision. The NCCI maintains that this is a
reasonable value for underwriting profit and contingencies, after the consideration of
investment income.

However, this item is often adjusted downward, sometimes to negative values, in
response to alternate calculations of the consideration of investment income. The
profit and contingency allowance is not adjusted by the premium discount program.
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Loss adjustment expenses

Loss adjustment expenses are considered in the final rates through a factor
applicable to losses alone. The NCCI’s Actuarial Committee annually reviews and
recommends a loss adjustment factor after a review of countrywide Insurance
Expense Exhibit loss adjustment expense averages.

Loss-based assessments

Certain loss-based assessments are included directly in the definition of losses
collected by the Statistical Plan and under the financial data calls. Other loss-based
assessments are calculated and applied to the losses as a factor.

Disease elements

Some classifications contain extra arnounts which are added to produce the final
rate. Disease elements recognize the impact of special disease limitations
introduced in the ratemaking process, the extra hazard implicit in the multiple-
occurrence nature of these losses, and the fact that the long latency period
associated with many occupational diseases may result in the exclusion of these
losses from the classification data.

B. Expense constants

The expense constant, $140 in current NCCI filings, is a flat charge added to the
premium otherwise produced, and is designed to recognize a minimum expense
amount common to all policyholders regardless of premium size. It thus recognizes
the fixed elements of general and other acquisition expenses. The expense constant
is determined through an NCCl speciial study by size-of-risk, usually performed once
every five years. Between studies, the expense constant is adjusted by inflationary
factors. The expense constant is added once per policy.
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C. Premium discounts

The NCCI promulgates two tables of premium discounts: a stock table and a non-
stock table. In each state, an insurer may use either table regardless of whether it is
legally structured as a stock, mutual, reciprocal, etc. Generally, an insurer must
notify the NCCI of its decision and must use the selected premium discount table on
all policies it issues.

Premium discounts recognize that the expenses of insurers do not increase directly
with increases in premium volume. Instead, they result in reduced percentage
allowances for commission and brokerage and other acquisition and general
expenses at higher layers of premiums. The non-stock premium discounts are
determined by an NCCI committee and are based on judgement.

For other acquisition and general expenses, the stock premium discount table is
based on the same special study of expenses by size-of-risk as the expense constant.
Other portions of the discount program are based on judgement.

D. Minimum premiums

The NCCI Basic Manual also provides for minimum premiums. If the premium for a
policyholder as otherwise determined by the rates and rules is below the minimum
premium, the minimum is charged. The NCCI publishes minimum premiums by
classification in each of the administered-pricing states. In general, the minimum
premium is calculated as a multiple of the rate designed to represent the annual
premium for one average worker. The expense constant is then added. Typically,
the minimum premium resulting from this formula is limited to a minimum and
maximum amount before publication on the rate pages. When the minimum
premium changes, current ratemaking procedures contain an offset to the rates so
that this change does not produce additional premium.
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E. Anniversary rating date rule

The Basic Manual contains a rule stating that if a policy is canceled and then
rewritten, the rates, rules, and experience modification factor in effect at the
beginning of the original policy period are applicable to the rewritten policy.
NCCI or other rating bureau can reestablish the anniversary rating date.

The

F. Experience rating plan

The NCCI publishes and administers an Experience Rating Plan mandatory for all
eligible policyholders. The rules of this plan are contained in the Experience Rating
Plan Manual. The experience of all policyholders is reported to the NCCl by
insurers according to the Statistical Plan. The NCCI’s experience rating formula
compares the individual experience of each policyholder to the average experience
expected for similar policyholders, a~nd results in an experience modification factor.
In general, a three-year period expiring one year prior to the effective date of the
new policy is used, although the rules provide for shorter or longer periods in
certain circumstances. Factors greater than unity increase the policyholder’s
premium, whereas factors lower than unity decrease it. All insurers follow the
uniform plan, and a single experience modification factor is issued regardless of the
insurer writing the policy. In general, the experience is combined for policyholders
with operations in more than one state or with more than one insurance policy.

G. Retrospective rating plans

Five retrospective rating options are published by the NCCI. Retrospective rating is
optional for eligible policyholders, subject to insurer and policyholder agreement.
Generally, only large-premium-sized policyholders are eligible (eligibility starts at
$5,000 in standard premium). Undc~r retrospective rating, the premium charged to a
policyholder depends on the actual loss experience that emerges under the policy.
A minimum and maximum premium is agreed on, expressed as a percentage of
standard premium. Within the minimum and maximum, the premium is based on
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the loss record of the policyholder, multiplied by an expense factor.

The first four plans are called tabular plans. The minimum and maximum premium
factors are pre-determined based on the expected loss size of the policyholder, and
the other parameters of the plan are contained in a table based on these pre-
determined minimum and maximum premiums. The fifth plan is more complicated
because it allows different combinations of maximum and minimum premiums to be
selected. All retrospective rating options automatically include the standard expense
provisions and premium discount plans.

H. Schedule rating plans

In twelve states NCCI files a schedule rating plan, in which the premium for a
policyholder may be modified in accordance with the filed plan based on individual
risk characteristics. There is a minimum and maximum charge or discount for each
of the following risk characteristics: premises; classification peculiarities; medical
facilities; safety devices; employee selection, training, and supervision; management
cooperation with the insurer; and management-safety organization. The overall
schedule modification is subject to maximum and minimum values. The schedule
rating plans contain minimum eligibility requirements based on premium at manual
rates.

I. Other rating plans

In addition to the standard plans, some rating classes are subject to special rules. In
the calculation of chemical and dyestuff rating classes, the applicable rates are
tempered through a complicated averaging technique so that the more hazardous
chemical classifications receive higher rates. Overall, no additional premium is
produced through this procedure. Similarly, the rates for maritime coverage are
determined through a combination of state act and federal act rates according to a
pre-filed formula. Coal mine classes are subject to a different rate manual, rating
rules, and experience rating plan. There are also merit rating plans, and loss
deductible plans available in some jurisdictions. Michigan has a special plan for the
wrecking of buildings, and Florida has a special plan applicable to contracting
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classes. Other states have implemented an adjustment to the standard experience
rating plan for contracting classifications called the Loss Ratio Adjustment Program
(LRAP).

J. Policyholder dividend plans and practices

The NCCI does not file, recommend, or administer the dividend plans of any
insurers.

K. Rate changes for policies i~n effect

The amount of workers compensation benefits in a state are determined by that
state’s legislature. It is customary folr legislatures to modify the workers
compensation benefit package from time to time. In addition, many state workers
compensation statutes automatically adjust benefit levels in response to changes in
an index, usually wages. Workers compensation benefit changes affect the benefits
for all accidents on or after the effective date of the change.

The impact of these benefit changes are often not known at the time of policy
inception, and are not included in tile price. The workers compensation policy,
however, automatically responds to pay the amount determined by the revised
statute. Therefore, to respond to the changes in losses resulting from benefit
changes, the workers compensation policy permits the insurer to revise the premium
for the unexpired portion of the policy if approval is received by the regulator.

L. Retroactive rate changes

Occasionally, manual rates are not available to agents and/or insurers prior to the
effective date of the rates. In that sil:uation, the estimated premium for the
policyholder is based on the prior rates. At audit, the final premium is calculated
based on the approved rates. From the policyholder’s perspective, this appears to
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be a retroactive rate change.

M. Distribution of expense information to insurers

The NCCI publishes countrywide summaries of the Insurance Expense Exhibit, with
loss, expense, and premium information shown by type of insurer (Stock, Mutual,
Reciprocal, State Funds, Other). This information is compiled from the individual
insurer submissions of the Insurance Expense Exhibits. In addition, the NCCl rate
filings contain the expense allowances used in the determination of manual rates.

N. Employers liability increased limit percentages

The standard workers compensation policy includes employers liability coverage up
to $100,000 for bodily injury by accident, $100,000 for bodily injury by disease,
and a $500,000 policy limit. The NCCI publishes a table of increased limit
percentages to provide the premiums for higher limits, if so elected. The same table
contains minimum premiums for the increased limits.

O. Loss constants

Loss constants apply in only a few states. Where applicable, one loss constant is
used per state, corresponding to the classification with the highest loss constant.
Loss constants are not subject to experience rating. Where applicable, the minimum
premium includes the loss constant premium so a further addition is not necessary.
Loss constants are not applicable if the premium in any state with loss constants is in
excess of $500.

P. Residual market classification relativities

In general, the NCCI files for the residual and voluntary market rates in the same
filing. The residual voluntary market rates use the same classification relativities. In
some states, the rates for the residual market are at a higher level than the voluntary
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market rates. In other states, the same rates are used for both markets.

II. COMMITTEE ROLES

The NCCI has four committees direc’tly affecting what is contained in a rate filing in
administered-pricing jurisdictions.

A. Actuarial Committee

The Actuarial Committee is directly responsible for the ratemaking methodologies
contained in the rate filing. Techniques for loss development, trending, experience
periods, classification relativity calculations, credibility formulas, and so forth, are first
approved by this committee prior to use in any state. These are the general
techniques which become available to the NCCl staff for use in preparing the rate
filing. The Actuarial Committee does not review the particular application of the
methodologies chosen by the staff for use in any particular state in connection with
a specific rate filing. Examples of Actuarial Committee decisions include:

Experience Period

Overall rate levels are determined on the basis of an unweighted average of the
indications from the most recent calendar-accident year data and from the most
recent completed policy year data.

Loss development methods

Currently available development methods are paid loss development, incurred loss
development excluding insurer estimates for Incurred-But-Not-Reported losses
(IBNR), and incurred loss development including insurer estimates for IBNR.
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Regardless of which method is used, the unweighted average of the development
emerging in the two most recent calendar years provides the basis for the
development factors. NCCI staff independently reviews the specific conditions
applicable in a particular state and recommends a method for use in a specific state
for a specific filing. However, the Actuarial Committee does not review these
recommendations prior to their use in a state filing.

Trending methods

The current procedure results from actuarial committee recommendations. NCCI
staff may make specific adjustments, where appropriate, for a given state in
connection with a specific filing. These staff decisions are not reviewed by the
Actuarial Committee prior to their use.

Other decisions

The NCCI classification ratemaking procedures, including development methods,
experience periods, national experience, and credibility, directly result from the
decisions of the Actuarial Committee.

In addition, the Actuarial Committee reviews historical countrywide expense data
and provides recommendations for the allowances to be used for production
expenses; general expenses; miscellaneous taxes, licenses, and fees; and loss
adjustment expenses. The committee also determines recommended Premium
Discount Tables and expense constants. This review takes place annually and is
used by NCCI staff in preparing rate filings in all administered-pricing states.

Other tasks performed by the Actuarial Committee are a review of the percentages
for employers liability increased limits, which are then recommended for filing in all
states when the Committee determines changes are appropriate, and implementation
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of special programs. Examples of these special programs include rate differentials for
residual markets and the elimination of premium discounts for the residual market.

B. Individual Risk Rating Committee

The Individual Risk Rating Committee reports to the Actuarial Committee. It is
responsible for recommending the formulas used under the Experience Rating Plan,
the Retrospective Rating Plan, schedule rating plans, merit rating plans, and other
plans. The Actuarial Committee has final authority over the Individual Risk Rating
Plan Committee.

C. Rates Committee

The Rates Committee reviews the specific rate indications and the specific
methodology or methodologies recommended by the NCCI staff prior to their use in
a particular state filing. This committee recommends the methodology and rate
indication to the individual state’s Cllassification and Rating (C&R) Committee for
final approval.

D. Classification and Rating Committees

There are separate Classification and Rating (C&R) Committees for each state. They
have final authority over the rate filings filed in their states, and they review all
aspects of the rate indication, including the specific methodologies used. They
consider the Rates Committee recommendations, but are not bound by them. The
C&R Committees authorize the NCCl filings. They are also involved in the decisions
whether to litigate or compromise in states where the original rate filing is
disapproved.

In addition to their responsibilities concerning rates and rate filings, the C&R
Committees also hear appeals by policyholders concerning the application of the
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classifications and rates to their specific policy. They issue decisions regarding the
specific classifications and rates which should be applied to the policies under
appeal. The decisions of the C&R Committees on these issues can usually be
appealed to the insurance department and/or the courts. The C&R Committees also
have jurisdiction over individual classification definitions and new classifications.

III. DISTRIBUTION OF MATERIAL TO AGENTS/SALES
REPRESENTATIVES

The NCCI provides a variety of materials to insurers; many of these are available to
agents/sales representatives and the general public.

A. Rate and rule manuals

Three NCCI rate and rule manuals are available for agents/sales representatives and
insurers.

Basic Manual

The Basic Manual contains the General Rules applicable to all states concerning the
premium determination for workers compensation policies. It contains state pages
listing exceptions to the General Rules and the rates applicable in a given state.
Subscription service is available for updates.

Experience Rating Plan Manual

This manual contains the General Rules and formulas applicable to the Experience
Rating Plan. It also contains state pages which list state exceptions and the current
experience rating values (Expected Loss Rates, D Ratios, W and B values). Again,
subscription service is available for updates.
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Retrospective Rating Plan Manual

This manual contains the General Rules, formulas, tables, and endorsements
applicable to the retrospective rating plan. State exception pages are also provided.
Subscription service is available for updates.

B. Experience modification factors

NCCI sends experience modification calculations to the insurer of record 30 days
prior to renewal. Additional copies of the experience modification factors are
available, for a charge, with a letter of authorization. In addition, the NCCI provides
experience modification factors over the phone to authorized requestors (principally
agents/sales representatives).

C. Other products and services

The NCCI also provides a brochure containing the products and services it offers.
They are available to insurers, as well as outside parties, including agents/sales
representatives.

NCCI Examination - Section III - February 22, 1991 Page 53

MILLIMAN & ROBERTSON, INC.



CHAPTER 2
Current NCCI Rate-Related
Procedures

IV. RELATIONS TO REGULATORS

The NCCI submits filings to regulators and serves as their statistical agent.

A. NCCI rate filings

Rate filings in administered-pricing states are made with the insurance department
and are subject to prior approval. The NCCl government, consumer, and industry
affairs department is responsible for making and supporting the filings in each state.

B. Statistical agent

The NCCI is the statistical agent in administered-pricing states. A common Statistical
Plan is filed and approved in most of the jurisdictions. Insurers are required to
adhere to the Statistical Plan.

V. POLICYHOLDER SERVICES

NCCI provides the following policy services:

A. Policy review

Copies of individual policies are filed with the NCCI’s field operations division,
where the rates and payrolls are reviewed for compliance with the approved rates
and classifications. These policy submissions set up a control procedure whereby
the NCCI expects to receive Unit Statistical Reports in accordance with the Statistical
Plan.

Unit Statistical Reports contain individual policyholder exposure, premium, and loss
data. They are used in the calculations of classification relativities and experience
modification factors.
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B. Classification inspections

Another service provided by the NCCI field offices is individual on-site inspections
to review the insurer’s application of the correct classification code assignments.
These inspections are performed as requested. In addition, inspections are
performed on randomly selected rislcs.

C. Policyholder inquiries

Finally, the NCCI responds to individual policyholder requests concerning the rates
and rating procedures it administers.

VI. DATA COLLECTION

The NCCI collects four distinct types of data:

A. Financial data calls

The NCCI bases the overall rate level changes on the data collected on financial
data calls. These calls contain insurer aggregate loss and premium data.

Calendar year experience

Premiums and losses by state are on a calendar year basis. Premiums collected are
standard earned premium at NCCI rates, standard earned premium at insurer rates
(if deviations or schedule rating are used), and net earned premium (premium after
the impact of premium discounts and retrospective rating adjustments). The losses
are calendar year incurred losses.
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Calendar-accident year experience

The premium information on this call is the same as that for the calendar year call,
except that the history for up to the last 15 years is collected. The losses are split
into indemnity and medical components, and paid losses, case reserves, bulk
reserves, and IBNR reserves are collected for each accident year.

Policy year experience

The same three types of premium are collected; however, policy year premiums
contain premiums for policies written during a one-year period. Ultimately, fifteen
years of data will be collected. The losses are those that result from the policies
issued in each year. The same indemnity/medical and paidlreserve breakdowns are
provided as for the calendar-accident year call.

B. Statistical plan data

Data is continuously reported under the NCCI Statistical Plan as individual policy
experience reaches the appropriate maturity. Payroll, premium, and loss information
is provided on an individual policy basis. These data form the basis for the
Experience Rating Plan modifications and the individual classification rate relativities.

C. Detailed claim information

This data system collects descriptive information on lost-time cases, and it is used to
review the individual characteristics of losses in the jurisdictions where it is in place.
It is not used directly in ratemaking, except to the extent it may provide information
useful to the valuation of benefit changes.
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D. Other data calls

These data calls are designed to provide supporting information for specific
purposes. Information is sought for expense data, including the Insurance Expense
Exhibit, state allocations of expenses, and special expense studies by size-of-risk.
Information is collected on the impact of schedule rating adjustments, where it is
used in the reconciliation of premiums on the other calls. There are also special
calls requesting specific information in certain jurisdictions where these data are not
available through other sources.
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This chapter describes the services the NCCI and independent rating organizations
provide to insurers in open competition and prior approval states which have
already implemented loss costs. These services apply to the following states:

Connecticut Maryland
Georgia Michigan
Hawaii Minnesota
Illinois New Mexico
Indiana Oregon
Kentucky Rhode Island
Louisiana South Carolina

Vermont

This chapter contains the following sections:

I. RATE COMPONENTS AND RULES

II. COMMITTEE ROLES

III. DISTRIBUTION OF MATERIAL TO AGENTS/SALES REPRESENTATIVES

IV. RELATIONS TO REGULATORS

V. POLICYHOLDER SERVICES

Vl. DATA COLLECTION

There are independent rating organizations with jurisdiction in some of the states
included in this chapter. The role of the independent rating organization and the
relationship between the independent rating organization and the NCCl varies from
state to state. Section I, Rate Components and Rules, discusses the components of
loss costs developed by either the NCCI or independent rating organizations.
Sections II through VI, discuss only NCCl procedures.
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I. RATE COMPONENTS AND RULES

The discussion below relates to two types of loss cost states. The following major
subdivisions apply:

Open competition states with advisory loss costs that exclude some or all
expense and profit. The states listed here require the filing of advisory loss
costs. The rate organization might also file advisory rates. Informational
filings are made with the insurance departments containing these advisory
loss costs.

Georgia Michigan
Illinois Minnesota
Kentucky Rhode Island1
Maryland Vermont

1 Rhode Island is a competitive rating state for insurers with greater than 1%
market shares, and a prior approval state for others. The NCCI files
traditional rates for the insurers with less than 1% market shares.
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m Prior-approval states with loss costs. The loss costs filed by the NCCI in these
states are subject to prior approval. In addition, individual insurers must file
either a multiplier or full rates, also subject to prior approval.

Connecticut Louisiana
Hawaii New Mexico
Indiana1 Oregon

South Carolina

IAllows advisory rates.

In both sets of states, gross rates are filed for the residual market plans. The sections
below discuss how loss cost filings consider the following: (A) Rates; (B) Expense
constants; (C) Premium discounts; (D) Minimum premiums; (E) Anniversary rating
date rule; (F) Experience rating plan;: (G) Retrospective rating plans; (H) Schedule
rating plans; (I) Other rating plans; (jl) Policyholder dividend plans and practices; (10
Rate changes for policies in effect; (1_) Retroactive rate changes; (M) Distribution of
expense information to insurers; (N) Employers liability increased limit percentages;
(O) Loss constants; (P) Residual market plan classification relativities; (Q) Other
assessments; and (R) Classification relativities and definitions. We confine our
discussions below to those states where some form of loss cost, either advisory or
prior approval, is used.

A. Rates

The provisions included in the loss cost rates create the principal difference between
the filings for the administered-pricing states (discussed in Chapter 2) and filin~ in
the loss cost states (discussed in this chapter).

NCCI Examination - Section III - February 22, 1991 Page 61

MILLIMAN & ROBERTSON, INC.



CHAPTER 3
NCCI Procedures in Loss Cost
States

Provisions for losses

The rates filed in loss cost states consist of only the loss portion of the premium.
States differ as to their treatment of the amount of actuarial adjustment permitted to
historical reported losses in the published loss cost rates.

Loss Development

Loss development is always included in the loss costs. Minnesota, however, only
allows development up to an eighth report. All other states allow development to
an ultimate report. Minnesota, however, publishes pure premiums which include
the differential impact of eighth-to-ultimate development as it impacts the more
serious indemnity and medical losses. The Minnesota ratemaking report contains
information concerning historical eighth-to-ultimate factors which could be used by
insurers to convert the published loss costs to an ultimate basis.

Benefit level changes

These are included in all states. Oregon, however, does not permit the use of
benefit adjustment factors representing the impact of changes in the maximum and
minimum weekly benefits, which are indexed to that state’s average weekly wage.
Oregon believes that these benefit changes are reflected in the premium through
payroll increases.

Trend

Trend is included in all states except for Michigan and Minnesota. Michigan
excludes trend in its entirety, but Minnesota includes indemnity and medical trend
relativities in the loss costs. The Minnesota ratemaking report provides information
on observed trends and provides a method for insurers to include trend if they wish.
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Provision for expenses

Provision for production expenses; general expenses; taxes, licenses, and fees; and
premium-based assessments is excluded in loss cost filings.

Profit and contingencies

Provision for underwriting profit and contingencies is uniformly excluded in the loss
cost filings.

Loss adjustment expenses

Loss adjustment expenses are included in a small majority of states (8 of 1.5 states).
States excluding loss adjustment expenses are Georgia, Hawaii, lllinois, Kentuclo/,
Louisiana, Man/land, and Oregon. Loss adjustment expenses are comprised of
allocated and unallocated components. Allocated loss adjustment expenses are
those specifically attributable to an identifiable claim, such as outside legal expenses.
All loss adjustment expenses, both allocated and unallocated, are either included or
excluded in the a~regate. We haw: not found a state which allows one type of loss
adjustment expenses, but which exclludes the other.

Loss-based assessments

States which include loss adjustment expenses generally also include loss-based
assessments. Exceptions are Connecticut and South Carolina, which allow loss
adjustment expenses, but exclude loss-based assessments.

Indiana, Rhode Island, and Vermont include loss adjustment expenses, but have no
loss-based assessments to include. [he states of Connecticut, Georgia, Hawaii,
lllinois, Kentucky, Louisiana, Man/land, Oregon and South Carolina all have loss-
based assessments but exclude them from the loss cost rates.
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Disease elements

The disease elements in the loss costs states exclude the expenses and profit in the
same manner as the rates for other classes.

B. Expense constants

Expense constants are excluded in all loss cost only filings. They are, however,
included in states that allow both advisory rates and advisory loss costs. They are
included in Rhode Island.

C. Premium discounts

Premium discounts are excluded in most loss cost only states. However, they are
filed on an advisory basis in Hawaii and Rhode Island. They are included in states
that allow both advisory rates and advisory loss costs.

D. Minimum premiums

Minimum premiums are included in the states where the NCCI or independent rate
organization publishes both advisory rates and advisory loss costs, and they are also
included in Rhode Island. In Oregon, the NCCI publishes only the loss cost portion
of the minimum premium. Minimum premiums are not published in any other loss
cost only states.

E. Anniversary rating date rule

This rule is applicable in all states listed above except Illinois.
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F. Experience rating plan

The NCCl Experience Rating Plan is mandatory for all eligible policyholders in all of
the above states except Michigan. Insurers must file their own plans in Michigan.

G. Retrospective rating plans

States differ in their treatment of NCCI retrospective rating options. Implicit in
options 1 through 4 are the standard expense allowances and premium discount
schedules. The NCCI includes references to plans 1 through 4 in all states that
allow advisory rates as well as advisory loss costs. The Rhode Island filing also
references plans 1 through 4. The other loss cost only states do not include
references for plans one through four.

Option 5 is more complicated in that some aspects of this plan include expense
elements whereas other aspects do not. In advisory-rate states, all values pertaining
to option 5 are supported. The practice in loss cost states, however, is to eliminate
all reference to the items in option 5. which relate to expenses or which are
impacted by expenses. Specifically, the following references are eliminated:

Expected Loss Ratios - These depend upon the final expense
allowances in the manual rates.

Table of Expense Ratios - These depend on the actual expense needs
of retrospectively-rated policies.

Loss Conversion Factor- These depend upon the expense needs of
retrospectively-rated policies.

Tax Multipliers - These depend upon the specific tax provisions
applicable in a state.

Retrospective Development Factors - These depend on the expense
allowances included in the manual rates.
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Items that are preserved in option 5 for the loss cost states include:

Table of Expected Loss Ranges - This is maintained in some states, but
reference to it appears to be eliminated in others. This table indicates
which column of the Table of Insurance Charges is applicable to risks
of a given size, when size is measured in terms of expected losses.

Table of Insurance Charges - This table is the key to determining the
amount to charge for the minimum and maximum premiums agreed to
under the retrospective rating option. The net insurance charge is
expressed as a percentage of expected losses, and consequently does
not include expense provisions.

Excess Loss Factors - This table determines the amount of losses
expected in excess of specific loss limitations. The tables in
administered-pricing states are expressed as percentages of standard
premium which presume the standard expense loadings. A
modification to these tables is made in loss cost states to express the
losses expected in excess of specific loss limitations as percentages of
the loss cost portion of the premium, rather than as a percentage of
standard premium. This modification eliminates the impact of
expenses in these factors.

H. Schedule rating plans

Of the states considered in this chapter, the rating organizations file a schedule
rating plan only in Indiana, New Mexico, Rhode Island, and South Carolina.

I. Other rating plans

In advisory-rate states, the special rating plans continue as they have in the
administered-pricing states. For the loss cost only states, these rating plans are
adapted to the loss cost environment without difficulty.
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J. Policyholder dividend plans and practices

The rating organizations do not file, recommend, or administer the dividend plans of
any insurers.

K. Rate changes for policies i~ effect

The NCCI files for an adjustment for outstanding policies in situations where a
benefit change has a significant impact on benefit costs in the same manner as in
the administered-pricing states discussed in Chapter 2.

L. Retroactive rate changes

We did not to find an example of where this occurred in an advisory-rate or loss
cost state.

M. Distribution of expense information to insurers

The NCCI publishes countrywide tabulations of historical expense data contained in
insurer Insurance Expense Exhibits. Specific expense allowances are shown in NCCl
filings in states which allow advisory rates as well as advisory loss costs. There are
no voluntary market expense allowances distributed to insurers for the loss cost only
states.

N. Employers liability increased limit percentages

These are applied in the traditional manner.
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O. Loss constants

Loss constants did not apply in any state reviewed in this chapter.

P. Residual market plan classification relativities

Generally, residual market filings are made at the same time as the voluntary market
filings, but are filed separately. The residual market maintain the same classification
relativities as the voluntary market in the loss cost states.

Q. Other assessments

A few states have assessments which are charged directly to policyholders and are
not a part of the workers compensation premium. Examples of states with these
assessments are Kentucky and Oregon.

R. Classification relativities and definitions

Some states require adherence to the rating organizations’ classification definitions,
while others allow individual insurer definitions. Where individual definitions are
allowed, data is converted back to NCCI definitions. Of the prior approval states,
Oregon allows insurers to subdivide the rating organization’s classifications.

Independent insurer classification relativities is a related issue. Of the prior approval
states, New Mexico and Oregon allow it. It has not been tested in South Carolina
and Hawaii. Connecticut and Louisiana do not allow independent classification
relativities.
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!1. COMMITTEE ROLES

The NCCI committees, active in the administered-pricing states, have a restricted
role in the loss cost and competitive rating states identified in this chapter.

A. Actuarial Committee and h~dividual Risk Rating Committee

The activities of the Actuarial Committee and the Individual Risk Rating Committee
are the least affected because they operate on a general basis, non-specific to a
particular state or rate filing. The basic procedures, tools, and techniques used in
the loss cost states are the same as those for the other states. However, these
committees do not have any authoril~ concerning a specific state filing.

B. Rates Committee

The Rates Committee does not issue any recommendations concerning the rate
filings in the loss cost and competitive rating states. The NCCl staff makes all
decisions concerning the specific elements to include, the final methodologies
chosen, and the timing and amounts of rate filings.

C. Classification and Rating Committees

Each Classification and Rating Committee relinquishes its authority over voluntary
loss costs and residual market rates in each of these states. The NCCI staff is fully
responsible for the contents of the rate filings. The Classification and Rating
Committees, however, still perform their functions concerning the application of the
classification plan to particular policyholders.
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III. DISTRIBUTION OF MATERIAL TO AGENTS/SALES
REPRESENTATIVES

Instead of manual rates, the Basic Manual contains advisory rates or loss costs. In
loss cost states, retrospective rating plans I through 4 are generally excluded. The
same Basic Manual, Experience Rating Manual, Retrospective Rating Manual, and
products and services are available in most states. The NCCI does not publish
advisory loss costs for Minnesota’s voluntary market in the Basic Manual. However,
the Minnesota Workers Compensation Insurance Association, Inc. does publish
advisory loss costs in its Minnesota Ratemaking Report. This publication is available
to agents/sales representatives, insurers, and other interested parties.

Experience modification factors are calculated and promulgated in the same manner
as in the administered-pricing states. An exception exists in Michigan, which does
not use uniform manuals or a uniform experience rating plan. Consequently, no
manual pages or experience modification factors are issued for that state.

IV. RELATIONS TO REGULATORS

The NCCI role with regulators includes the following:

A. NCCl rate/loss cost filings

In the loss cost and competitive rating states, rate filings are made with state
insurance departments. The loss costs or advisory rates are informational filings in
the competitive rating states, and are subject to prior approval in prior-approval
states. The NCCI’s government, consumer, and industry affairs department is
responsible for making and supporting the filings in each of these states in the same
manner as in the administered-pricing states, but without guidance from insurer
committees.
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B. Individual insurer rate filings

In some states, particularly the advisory-rate states, individual insurers can reference
the NCCI filing and adopt it as their own. Alternately, they can reference the loss
cost component in the states with advisory loss costs, but must file for the other
elements constituting final rates. Frequently, a multiplier from the loss costs is all
that need be filed. In the prior approval states, a similar referencing can take place.
Usually, if approved, the NCCI’s loss costs are the mandatory starting point for
individual insurer rates. Adjustments to the level of loss costs, for factors relating to
losses as well as expenses are frequently permissible.

C. Statistical agent

The NCCI is the statistical agent in the advisory-rate and loss cost states. A Statistical
Plan is filed and approved in most o.f the jurisdictions. Insurers are required to
adhere to the Statistical Plan. Where insurers are free to use subclassifications or
other adjustments to the NCCI’s Statistical Plan, the insurers must convert data back
to the NCCI’s Statistical Plan for statistical reporting purposes.

V. POLICYHOLDER SERVICES

NCCI provides the following policyholder services:

A. Policy review

Copies of individual policies are filed with the NCCI’s field operations division. The
rates are not reviewed, but the payrolls and classifications are. These policy
submissions form the basis for the control procedure governing the statistical
reporting and experience rating requirements expected to emerge in the future as a
result of the policy reviewed.
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B. Classification inspections

Classification inspections continue in the usual manner for the open competition
states as well as for the administered-pricing states. As a result of the inspection, the
NCCI instructs the insurer on the appropriate NCCI classifications for the risk.

VI. DATA COLLECTION

Of the data collected in NCCI calls, the financial data and the special calls are
impacted the most by loss costs. Statistical plan reporting is impacted in a minor
way, and the detailed claim call not at all.

A. Financial data calls

The loss information on the three financial data calls, i.e., calendar year call, policy
year call, and calendar-accident year call, are no different in the loss cost or
advisory-rate states. The reporting of premiums, however, is substantially different.
The loss cost and advisory rate states use the concept of a Designated Statistical
Reporting (DSR) level for the reporting of the premiums in these states. In the states
which allow the NCCI to publish both rates and loss costs, the DSR is usually at the
level of the advisory rates published during the applicable time periods. In states
that allow only loss costs, the DSR is usually at the level of the NCCI’s published
loss costs.

The use of advisory rates or loss costs, therefore introduces a complication to the
reporting process. Insurers must report amounts they would have charged had they
used either the NCCI’s published advisory rates or published loss costs. The NCCl
requests the Standard Earned Premiums at the DSR level, the Standard Earned
Premiums at insurer level (i.e., the actual charged rates), and Net Earned Premiums.
The Net Earned Premiums are at insurer level and include the impact of premium
discounts and retrospective rating adjustments.
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This process appears to be working satisfactorily at this time. However, for most
insurers in most states the difference between DSR premium and standard premium
is a uniform multiplier. As individual insurers deviate by classification from NCCI
loss costs, it becomes more difficult for the insurer to maintain DSR premium
information and it becomes more difficult for the NCCI to verify the accuracy of the
insurer data.

B. Statistical plan data

The statistical plan reporting continues in exactly the same manner in the advisory-
rate and loss cost states. The rates and premium reported under this plan are to be
the actual rates charged for the policy. The reporting of losses is unaffected.

C. Detailed claim information~

Since the detailed claim call collects only loss and claim information, it is unaffected
and functions normally in these states.

D. Other data calls

The other data calls are adapted to DSR level concept where appropriate.
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This chapter contains the following sections:

I. ISO APPROACH

II. STATE REGULATORY CHANGES

III. CALIFORNIA RATING LAWS

IV. MATERIALS SUPPLIEr) BY ISO

V. MAJOR DIFFERENCES BETWEEN ISO AND NCCI

I. ISO APPROACH

Some important points to consider in a discussion of the ISO implementation of loss
costs are:

Loss costs include loss development, trend factors, and all loss
adjustment expenses.

The change to loss costs is being made gradually, state by state, at
state rate revision anniiversan/dates.

Rules and rating factors are generally not affected by the change to
loss costs.

Individual risk rating plans will be modified to Ukey off" of loss costs
rather than premiums. This will allow the same plan to apply to
insurers with different expense loadings.

Retrospective rating plans will not be changed. They have been
designed to reflect insurers’ own expense provisions, rather than the
ISO provisions underlying manual rates. Therefore, ISO believes that
any modification to the plans is not necessary.

NCCI Examination - Section III - February 22, 1991 Page 75

MILLIMAN & ROBERTSON, INC.



CHAPTER 4
Loss Costs as Applied by ISO

As of October 1990, approximately 35 states have adopted loss cost
procedures. ISO did not expect adoption of loss cost procedures in
Texas and Puerto Rico. The status of procedures for the remaining
states is pending.

For automobile insurance, ISO has responsibility for voluntary rates
only. ISO is not responsible for residual market rates, except in that it
serves as statistical agent for AIPSO. Residual market rates are still
determined on a gross basis by AIPSO.

II. STATE REGULATORY CHANGES

The NAIC has two model rating laws: a competitive rating law and a prior-approval
law. The competitive rating law has not been changed, since it already refers to ISO
loss costs. The prior approval law, which previously required that advisory
organization rates be filed for prior-approval, has been modified to require that
advisory organization loss costs be filed for prior approval.

Under the NAIC-suggested prior-approval procedure, ISO obtains prior approval of
loss cost documents. Insurers are required to complete and file for prior approval a
form to reference the ISO document, with an expense and profit load and possibly a
loss provision modification.

A standard form has been prepared by the NAIC enabling an insurer to reference
files from the ISO rate circular, adding expense and profit provisions, and perhaps
loss deviations, in a uniform format. The form requires support for the provisions
proposed by the insurer.

In states with use and file rating laws, the ISO loss cost circulars and insurer forms
will also be filed and subject to evaluation by the insurance department after the
rates have been put into effect.

We have not found any states considering fundamental changes in their rating laws,
e.g., changing from use and file to prior approval, as a result of the ISO loss cost
change. Instead, states are only modifying their regulations where necessary to
accept loss costs instead of rates.
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Massachusetts, Texas, and North Carolina have statutory rating organizations for
some lines of insurance. In these states, no action has been taken to adopt loss cost
procedures for statutory line of insurance.

III. CALIFORNIA RATING LAWS

The California system for Proposition 103 lines of insurance (i.e., excluding workers
compensation) is unlike the systems in other states. The ISO loss cost approach is
not used in California. Instead, insurers individually file a detailed series of forms in
which losses are trended, loaded for expenses and profit, and so forth. All
computations are done by the insurers on the forms, with all necessary judgements
made by the insurers.

ISO is permitted to maintain a personal automobile data bank which is accessible,
for a fee, to insurers. In other respects, ISO continues to operate as a statistical
agent in California.

Residual market rates are computed by the California Assigned Risk Pool
Association. These rates are uniform for all insurers, and are set by prior approval of
the department.

IV. MATERIALS SUPPLIED BY ilSO

The standard form developed by the NAIC is structured so that an insurer can have
it apply only to the most current revision, or to future revisions until the form is
resubmitted.

For commercial lines, ISO will distribute loss cost manual pages to insurers and
agents/sales representatives on their mailing list. Manual holders will determine
gross rates either by obtaining factors or gross rate pages from insurers. They also
may obtain the gross rate information from computer servicing organizations.

For personal lines, ISO will produce a manual containing rules only. Loss costs will
be distributed by circular to insurers. No manual pages will be distributed by ISO.
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ISO publishes other advisory circulars containing information which may be used by
insurers to support their pricing actions, for example, expense data by line and by
size-of-risk, loss compilations, trend and loss development circulars, and premium
comparisons (for personal lines only, and not in all states).

As stated above, ISO is changing its individual risk rating plans to a loss cost basis.
To help insurers adapt to this change, they are distributing explanatory material
regarding the change and also are distributing material explaining how an insurer
might convert the ISO loss cost plan to its own premium plan.

ISO has prepared educational materials to assist insurers and agents/sales
representatives with the transition to loss costs. In addition, they participated in a
video teleconference with the Society of Chartered Property and Casualty
Underwriters (CPCU) to disseminate loss cost information.

ISO has shifted all responsibility for decisions on actuarial methodology and
judgment to the ISO staff. Many of these decisions were formerly made by insurer
committees. ISO still has insurer committees, but they act strictly in an advisory
capacity.

V. MAJOR DIFFERENCES BETWEEN ISO AND NCCI

The ISO statistical data base is not significantly changing as a result of the
implementation of loss costs. However, some major aspects of the ISO data base
are different from those of the NCCI workers compensation data base.

The ISO data base is used only for ratemaking. This is unlike the NCCI data base,
which is used for experience rating as well as ratemaking. Because of the
experience rating requirement, the NCCI data base is a policy data base, where
premiums and losses on individual policies can be identified. The ISO data base,
however, is actually comprised of a premium/exposure data base and a loss data
base, where the two are processed separately. It is thus not possible to match up
premiums and losses on individual policies from the ISO data base.

The ISO rules are also more flexible than the NCCI rules in several respects, and this
is reflected in the larger number of options in the ISO Statistical Plan. For example,
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ISO experience rating plans are optional, while NCCI plans are mandatory. Also,
ISO has schedule rating plans permiitting premium credits and debits based upon
subjective underwriting criteria in all states, while the NCCI does so only in
approximately a dozen states.

There is also much less uniformity of policy forms and coverages underlying the data
in the ISO data base than is the case for workers compensation. Many insurers have
their own special package program .or unique coverages and report the experience
for these packages or coverages to ISO, but it is specially coded and used in a
limited fashion for ratemaking.

ISO has ’A-rated classes,’ broadly defined classes (e.g. metal products
manufacturing) where ISO believes l~hat the average loss per exposure for the class is
not indicative of the loss potential for any particular risk within the class. For this
reason, ISO does not determine manual rates for A-rated classes. The NCCl, on the
other hand, has just a limited number of A-rated classes.

Not all ISO data for standard coverages or packages is used for commercial lines
ratemaking; several large classes such as composite-rated risks, large A-rated risks,
and loss-rated risks are excluded. This data corresponds to larger corporate risks,
where it is believed that premiums are not based on ISO manual rates. This varies
from workers compensation, since, workers compensation rates are computed based
on experience from all risks.

ISO has a three-tiered statistical plan, i.e., a full plan, an intermediate plan, and a
mini-plan. The smallest insurers qualify for the mini-plan, while the largest must use
the full plan. The mini-plan data is usually excluded from ratemaking calculations
for all commercial lines. The intermediate plan data is used for overall rate level
calculations, but not for increased limits factor calculations and is used in a limited
fashion for other relativity calculations. The NCCI only has one statistical plan for all
insurers.

Some insurers have received permiss.ion from ISO to submit data in limited detail.
Exposure units are typically not provided in these cases, so the data cannot be used
for ratemaking.

Package policies represent a fundamental difference between ISO and the NCCl, in
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that ISO has package policies and the NCCI does not. For commercial lines, ISO
segregates monoline and package data. Furthermore, not all package policy data is
included in the ISO data base. Data from the ISO SMP Package Program and
certain insurer package programs are included in the ISO ratemaking data base, but
other insurer package policies are not. ISO makes the decision whether or not to
include an insurer’s data.

Conversely, the workers compensation data base currently includes data for all risks
and is not affected by package variations. Complete recording is required of all
insurers reporting to the NCCI.
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This chapter describes a manner in which loss costs could be implemented for
workers compensation in NCCI administered-pricing states with a minimum of
disruption to the current system. This plan adopts the features common to existing
workers compensation loss cost states on issues specific to workers compensation,
and it uses concepts from the ISO loss cost procedures in areas where national
issues are involved. The system is referred to as the Typical loss cost system. Many
variations to this typical system are possible, and some of these are also discussed.

In this chapter we will discuss assumptions in the following areas:

IV.

V.

Vl.

VII.

VIII.

IX.

X.

XI.

XII.

CONTENTS OF NCCI LOSS COST FILINGS

EXPERIENCE RATING PLANS

INSURER FILINGS

CLASSIFICATION RATING

RETROSPECTIVE RATING

SCHEDULE RATING

RELATIONSHIP BETWEEN NCCl AND INSURER COMMITTEES

INFORMATION SUPPLIED TO INSURERS

RESIDUAL MARKET RATES AND RATING VALUES

POLICY FORMS

OTHER MANUAL RULES

DISTRIBUTION OF INFORMATION TO AGENTS/SALES
REPRESENTATIVES
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Xlll. AVAILABILITY OF NCCI DATA

XIV. TRANSITION PROVISIONS

I. CONTENTS OF NCCI LOSS COST FILINGS

The NCCI would produce loss cost filings in which loss costs are based on historical
loss experience modified by loss development, adjustments to current benefit level,
and trend. The following additional adjustments would also be included in the loss
costs:

ao Residual market subsidies to be paid by voluntary market
policyholders

Loss-based assessments

Loss adjustment expenses, both allocated and unallocated

Disease loss components

As part of the filing, the NCCI would produce loss costs by rate classification.
Classification rates would reflect all relevant actuarial procedures, including
adjustment for the off-balance in the Experience Rating Plan.

NCCI would also evaluate benefit changes and file in-force policy loss cost
adjustment tables.

Currently, the NCCI loss costs include these elements in most loss cost states. A
notable exception is Michigan, which does not include trend. Another exception is
Minnesota, where the Minnesota Workers Compensation Insurers Association, Inc.
(MWCIA) loss costs reflect special treatment of trend and loss development. The
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treatment of loss-based assessments is
them, but most states exclude them.,

These elements are discussed below’.

variable among loss cost states, some include

A. Loss development and trend

All states for workers compensation and all states except California for ISO lines
have included loss development in the loss costs produced by the rating
organization.

One partial exception is Minnesota workers compensation, in which MWCIA loss
costs are developed to 8th report, and companies are supplied with information that
includes several methodologies with which to calculate development factors from
8th report to ultimate. The Minnesota exception may be viewed as a response to its
unique circumstances. Minnesota law provides escalating benefits which have a
tendency to increase the loss development utail" beyond the 8th report. Minnesota
also has a mandatory reinsurance pool that covers large claims. This shortens the
tail on net of reinsurance data.

All states except Michigan and Minnesota for workers compensation, and all states
except California for ISO lines, include trend in the loss costs produced by the rating
organization.

While it is true that functioning markets exist in states that have followed alternate
paths, to exclude trend and loss dew.~lopment from loss costs for workers
compensation would be a major departure from the existing programs. At a
minimum, it is likely that if trend or loss development were excluded in whole or in
part from the loss costs, additional data must be made available to insurers, and
educational efforts would have to be augmented.
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B. Loss adjustment expense

The treatment of loss adjustment expense varies widely among loss cost states in the
workers compensation system. Loss adjustment expense is included in the ISO loss
costs, except in California.

Insurers divide loss adjustment expense into two categories. The first, allocated loss
adjustment expense, (ALAE) refers to claim handling expenses assigned to a specific
claim file, for example, attorney fees for a specific case. The second, unallocated
loss adjustment expense, (ULAE) refers to claims handling expenses that are not
assigned to particular files. These could include the cost of salaries for a claim
department.

For liability coverages, allocated loss adjustment expense is defined by ISO to
include only the legal defense provided to the policyholder under the terms of the
contract. This does not depend on the manner in which the insurer handles claims.
ALAE can be included in the overall loss costs and distributed in the ratemaking
system to states, territories, and classifications. ULAE by its nature, is not directly
chargeable to states, territories, and classification.

For workers compensation, there has not previously been a precise definition of
allocated loss adjustment expense for NCCI Statistical Plan purposes. Since the
relative proportion of expenses between ALAE and ULAE depends on the extent to
which an insurer uses salaried claim personnel or outside claim personnel, the
expense distribution varies among insurers. Including only allocated loss adjustment
expenses for workers compensation is thus not feasible because insurers may have
far different distributions of allocated versus unallocated when compared to the
industry, and the resulting loss costs would not properly represent average costs.

Therefore, we propose that all loss adjustment expense be included in the typical
system. The alternative is to include no loss adjustment expense. There have been
some NCCI attempts to obtain better allocated loss adjustment expense data in the
rating system, so it may be premature to eliminate all loss adjustment expense from
a nationwide loss cost system.
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Even when loss adjustment expense is included in loss costs, insurers can readily use
different loss expense provisions by ,adjusting their loading factors.

C. Assessments

Workers compensation is unlike most other types of insurance with respect to the
range of assessment programs. For example, workers compensation may be subject
to assessments for (1) second injury funds, (2) workers compensation board
expenses, (3) supplemental benefit funds, (4) reinsurance funds, and so on. The
magnitude of the assessments varies widely from state to state, and the assessment
base also varies from state to state and program to program. For example, some
assessments are based on premium, some on premium after several adjustments,
some on paid indemnity losses, and some on total paid losses; some are charged
directly to policyholders like a sales tax, rather than included in premiums.

Most of the workers compensation states permit the advisory organization to include
loss-based assessments in the loss rate. If loss costs do not include loss-based
assessments, it becomes particularly important that the NCCI summarize and report
to insurers on the details of assessment provisions.

D. Residual market subsidies

Voluntary loss costs would contain provision for residual market subsidies to be paid
by voluntary market policyholders. There are three possibilities. First, if the
voluntary and residual markets experience is combined to determine a uniform level
of loss costs, then the voluntary loss costs will contain a subsidy, provided the
assigned risk experience is worse than the voluntary market. Second, if some but
not all of the generally worse than average experience is reflected in the assigned
risk rates, then the subsidy will be lower, but will still be positive. Finally, if the
assigned risk rates reflect all of the experience differential, then there is no voluntary
market subsidy.
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II. EXPERIENCE RATING PLANS

In the typical system there would be a single Experience Rating Plan applied to all
policyholders. The rating values underlying the plan would be determined by NCCI
as part of the loss cost filing. Therefore, as under the current administered-pricing
procedure, the experience modification factor for policyholders would be the same
no matter which insurer offers coverage. The modification factors would continue to
be calculated by the NCCI or the appropriate rating (advisory) organization.
Therefore, the NCCI would continue to collect the policyholder data that underlies
the experience modification calculations.

These decisions are discussed below.

A. Experience rating in workers compensation loss cost states

In workers compensation loss cost states, the experience rating plans are generally
mandatory. Only Michigan permits variations in the plan among insurance
companies.

B. Goals of an experience rating plan

The use of a mandatory common experience rating plan is intended to produce
more equity among policyholders than insurer-designed plans or the voluntary plans
used in other lines of insurance. If mandatory experience rating were eliminated,
the experience rating process is likely to be more market-driven and less cost-driven.

The use of a common experience rating plan, centrally administered and applied to
all policyholders, has been viewed as important because it is intended to encourage
policyholder loss prevention in ways which may not be achieved through individual
insurer action. The use of a common plan can reduce policyholder confusion and
permit policyholders to compare their experience to that of other similarly-classified
policyholders.
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C. Other issues

If a common experience rating plan is to be used, the NCCI needs to continue
collecting individual policyholder dal~a. If a common, centrally-administered plan is
not to be used, the NCCI’s data collection goals could change. The NCCl could
then collect data for exposures and claims, but need not retain the ability to match
individual policyholder exposures and losses. This kind of data base is simpler to
maintain than the current NCCl database.

Our typical system has a common experience rating plan which applies to both
voluntary and residual markets. The rating parameters will be based on the
combined experience of the voluntary and residual markets.

There is potentially some logical inconsistency in simply applying a uniform set of
experience rating values for companies charging different rate levels. For example,
suppose one insurer charges 20% more than another insurer because its loss costs
per unit payroll are 20% higher. Use of a common experience rating plan could
double-count the adverse experience, since the experience rating parameters are
used to measure how much better or worse an individual risk is compared to an
average risk. The situation can be handled satisfactorily by the proper selection of
the insurer loss cost multiplier. For example, if Insurer A’s risks are 20% ’worse’
than average, then the loss cost differential must be chosen so that the loss cost
differential, in combination with the average experience modification, produces the
proper amount of premium differential for Insurer A.

III. INSURER FILINGS

Insurers would file a loading factor wiith the insurance department. This loading
factor would adjust loss costs for insurance insurer expenses, profit, and possible
differences in expected loss cost levels.
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In addition, insurance companies would file their own premium discount plans,
expense constant programs, minimum premiums, and schedule rating, as
appropriate.

A form should be developed to assist the insurers with the calculations necessary to
derive the multiplier. Workers compensation has an expense structure, which
includes expense constants and premium discounts. This is more complex than the
expense structures in filings for other commercial lines of insurance. Furthermore,
workers compensation is also more commonly subject to assessments than other
lines of insurance. The filing form should accommodate these elements of the
workers compensation expense structure.

It would also be beneficial to regulators and insurers if NCCI provides some
summary expense information. This is discussed in item VIII, below.

The rate multiplier filed by an insurer would remain in effect until it is revised by the
insurer or disapproved by the insurance department. That is, if the NCCI files a
new set of loss costs, the insurer would automatically adopt the new loss costs with
its current rate multiplier unless it files to do otherwise. This includes changes in
loss costs caused by changes in benefit levels (i.e., law amendment adjustments).
Insurers would be permitted to automatically adopt NCCI in-force loss cost
adjustment tables when necessitated by benefit changes and approved by the
insurance department.

In cases we studied, the Ioadings sometimes remained in effect until changed. Of
seven prior-approval states three allow Ioadings to continue, and four do not. The
alternative procedure would require that insurers constantly reevaluate their loading
and may lead to increased competition. On the other hand, insurance departments
would need to process far more filings than they would have to process in the
typical system.
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IV. CLASSIFICATION RATING

In the typical system, we assume insurers have limited freedom to establish
alternative classification relativities and new classification definitions, so long as
provisions are made to redefine the experience in standard classifications for
ratemaking purposes. For each state., the degree of permitted independence would
be the same in loss cost states as it is in the current system. This approach should
be able to maintain the existing level of integrity of data for experience rating,
overall loss cost calculations, and classification relativities.

Increasing insurer independence is feasible, but it increases the risk to the accuracy
of experience rating, overall loss cost calculations, and classification relativities.
Diligence by NCCI and insurers could control those risks. However, particularly
during the transition to loss costs, the effort required for that increased diligence may
not be available.

The risks to the various elements of the NCCI process were discussed in Chapter 1.

V. RETROSPECTIVE RATING

NCCI would continue to provide support for the loss elements of retrospective
rating. Options 1 through 4, which rely on tables that include expense elements,
would no longer be available. In an’.)/event, the NCCI intends to eliminate these
options for other reasons, including the fact that they are not frequently used.

Insurers will have to determine their own expense tables for use in option 5. This
should not be a significant problem, because these plans are generally used by more
sophisticated insurers.

Furthermore, the NCCI is currently responsible for reviewing insurer retrospective
rating plan calculations. That service would be discontinued as a standard practice,
but the NCCI could provide the service if requested by an insurer. Again, since
retrospective rating plans are generally used by more sophisticated insurers, we do
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not expect that the review service would be frequently used. In order for the NCCl
to review an insurers retrospective rating plan calculation, the insurer would need to
provide its expense provisions to the NCCI.

VI. SCHEDULE RATING

If schedule rating plans are permitted, the NCCI would be allowed to file advisory
plans. Any insurer wishing to file an alternative schedule rating plan would be
permitted to do so.

VII. RELATIONSHIP BETWEEN NCCl AND INSURER COMMITTEES

NCCI staff would make all decisions regarding loss cost filings. This would include
decisions regarding loss development, trend, the effect of changes in benefit levels,
classification relativity capping procedures, and others. If the loss cost filing is
subject to approval by a state insurance department, NCCl staff would be
responsible for negotiations required in achieving a resolution. These issues would
not be referred to committees of insurers.

The NCCI Actuarial Committee could continue to provide advice, but would not be
permitted to require staff to adopt procedures generally or in any specific states.

The state Classification and Rating Committee would no longer make state specific
recommendations regarding loss cost filings, but they would continue to have a role
as referee in classification disagreements between policyholders and insurers.

The Classification and Rating Committee may still advise NCCI staff on establishing
new classification codes and/or refining existing class code definitions. However, the
specific loss costs to be implemented for individual new classifications would be
decisions of the NCCI staff.

The removal of insurer personnel from a decision-making role in the loss cost
preparation and filing process is common to all the systems we studied.
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We believe that the use of Classification and Rating Committees (C&R) to referee
classification disputes is reasonable given the use of a common classification system.
Moreover, this reduces the burden upon insurance departments, which would
otherwise need to serve as the first level referee for those classification disputes.
This is not an issue for ISO lines where classifications are not necessarily uniform
across companies. It should be noted that if common classifications are not required
then the classification role of the C&R Committees might no longer be necessary.

VIII. INFORMATION SUPPLIED TO INSURERS

NCCI should supply a broad spectrum of materials to insurers to assist them in
making independent decisions aboul: their pricing behavior.

Material to be supplied to insurers should include the following categories:

A. Information relating to NCCI’s loss cost calculations

This would include such material as alternative approaches for loss development and
trend, and information on judgmental decisions such as classification relativity
capping. This is the type of information provided in detail form by the Minnesota
Workers Compensation Insurers Association and in summary form in NCCl rate
adequacy studies.

Increasing the information supplied to insurers seems valuable in a competitive
environment. All states we studied permit the advisory organization to publish as
much loss cost (as defined in the state) information as it considers appropriate. The
NCCI should be permitted and encouraged to maximize the information it publishes
so that insurers can knowledgeably evaluate the appropriateness of industry-wide
loss cost provisions in relation to theiir manner of operation, their views of trend, loss
development, and so forth.

NCCI Examination - Section III - February 22, 1991 Page 91

MILLIMAN & ROBERTSON, INC.



CHAPTER 5
A Typical Workers
Compensation Loss Cost
System

B. Premium tax and assessment information

This would include information on premium tax levels in the state, assessment levels
in the state, and how those assessments are handled in the loss costs.

C. Expense information

The NCCI would summarize insurer expense ratio data in a form where (1) expenses
are adjusted to eliminate the impact of residual market servicing insurer fees; (2)
expenses are shown on a uniform size-of-risk basis, and (3) premiums are put on a
common level, for example, the DSR level which is the loss cost level in loss cost
states. This information should be provided for a number of categories of insurers
including stock insurers, non-stock insurers, small insurers, large insurers, and
regional insurers.

Commission variations by size-of-risk would not be addressed by the NCCl.

If multi-company studies of expense by size-of-risk are not available to insurers and
regulators, then it is likely that insurer operating expense discounts will become
more market-driven rather than cost-driven. Multi-company information on expense
by size-of-risk is desirable for developing residual market rates. In this typical
system, the NCCI would continue to conduct expense studies by size-of-risk and
make that information available to insurers and regulators.

The publication of expense information is potentially subject to more contention.
ISO publishes expense data. In workers compensation to date, the expense issue
has not been significant, since NCCI generally uses countrywide expense provisions,
which would be readily available until a nationwide loss cost system is established.
Even after a loss cost system operates nationally, some expense data would be
available through the residual market rate filings.

The issue of expenses for ratemaking is more complex in workers compensation than
for other lines of insurance due to the regular use of such items as premium
discount plans and expense constants. If the NCCI is not permitted to publish any
expense information, there is a risk of unnecessary confusion.
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D. Instructions on how to calculate loss cost multipliers

This should include theoretical discussion as to where individual insurers might
obtain expense information for their own use.

E. Premium comparisons

ISO publishes premium comparison information for a number of its lines of
insurance. It may be desirable for NCCI, or some other party, to do this for workers
compensation.

F. Individual insurer loss cornpilations

Both the NCCI and ISO make available to individual insurers compilations of their
own loss data. To increase competition, regulators might encourage insurers,
especially larger insurers, to rely more on their own loss data.

IX. RESIDUAL MARKET RATES AND RATING VALUES

The NCCI would continue to develop gross rates and rating values for the residual
market. Insurers would be provided with sufficient information to analyze the
voluntary and residual market experience separately.

Overall rate level

A residual market loading in voluntary prices becomes more visible in a loss cost
environment. Regulators will need to establish a policy on the extent to which
residual market rates are self-supporting and the extent to which those rates are
supported by subsidies from voluntary rates. The typical system assumes that the
residual market subsidy is included in voluntary loss costs.
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Classification rates and rating values

Since policyholders move between the voluntary and residual markets, and since
classification data may be sparse in either market separately, it seems reasonable to
combine the experience for calculating classification relativities.

The interaction of classification relativities and experience rating plan values
discussed earlier also applies to ratemaking for residual markets. The relative
distribution of residual market policies and voluntary policies by classification can
also affect this calculation. Technical aspects of this issue require future NCCI
analysis; in the meantime, the use of common rating values is a reasonable
approach.

X. POLICY FORMS

Insurers would be allowed to continue to participate in the design and filing of
policy forms. Uniformity of coverage for workers compensation is generally required
because of the statutory nature of the benefit.

XI. OTHER MANUAL RULES

The anniversary rating date rule would be preserved under the typical system. This
would reduce the strain on the system that calculates experience modifications,
compared to alternate scenarios that could eliminate this rule.

The anniversary rating date rule has two components:

NCCI prepares experience rating modifications once a year at a date
which approximates the policyholder renewal date.
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Manual rates of the policyholder change only on the anniversary date,
subject to the same flexibility now provided for in the NCCI
experience rating plans.

Part (a) is required to maintain a centrally-administered experience rating plan, while
part (b) is a convenience in maintaining part (a). We propose that both parts of the
rule be maintained in this typical system.

The anniversary date rule is assumed to apply in the NCCI calculations of premium
at current rate level. If the rule were eliminated, NCCI would need to collect
additional data and/or apply approximations to adjust for the change in procedure.

Xll. DISTRIBUTION OF INFORMATION TO AGENTS/SALES
REPRESENTATIVES

Although insurers and agents/sales representatives may have to change how
information is communicated, the situation in workers compensation should not be
significantly more complex than other lines of insurance. Companies can provide
agents/sales representatives with entire rate manuals or loss cost multipliers and
instructions on premium discounts, minimum premiums, and expense constants, if
any,

Xlll. AVAILABILITY OF NCCl DATA

Summarized data from NCCI, includiing the information supplied to insurers cited in
Section VIII above would be made available to regulators, researchers, and other
parties on a request basis. However,, distribution of individual policyholder and
individual insurer experience would be limited as under the current system.

The issue of allocating costs for the production of this data is an important
consideration, but it is not easily considered in isolation from the whole issue of how
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NCCI funds all its operations. In the interests of simplicity, the typical system
assumes that regulators will obtain this information free of charge, insurers would
receive the "standard" information as part of their membership, and other data for
companies and all data for other parties will be obtainable at "cost."

XIV. TRANSITION PROVISIONS

The change from gross rates to loss costs would be implemented gradually on a
state-by-state basis as each state is scheduled for a rate review.

The transition would not begin until the implementation of loss costs by ISO late
1992 or early 1993.

The NCCI would begin a series of education and training seminars. Individual
seminars would be focused on various target audiences including regulators, small
insurers, large insurers, agents/sales representatives, and others. These seminars
could be similar to those presented by ISO, but should concentrate on the
differences between workers compensation and ISO lines. By then, the various
audiences may be more familiar with the general concept of loss costs and how
their procedures will need to change. The timing for loss cost implementation
should allow for this educational effort.

Even states which have adopted their rating laws or regulations to ISO loss costs may
require additional changes to accommodate workers compensation loss costs.
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AFL-CIO

Alliance of American Insurers

American Insurance Association

American Bar Association

Independent Insurance Agents of America

Insurance Services Office

International Association of Industrial
Accident Boards and Commissions

National Association of Insurance Commissioners

National Association of Independent Insurers

National Association of Mutual Insurance Companies

National Council of Self-Insurers

National Council on Compensation Insurance

National Insurance Consumer Organization

Professional Insurance Agents of America

Risk and Insurance Management Society
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APPENDIX A
List of Organizations
Contributing Background or
Information to Our Study

Connecticut Insurance Department

Georgia Insurance Department

Illinois Insurance Department

Michigan Insurance Department

Minnesota Insurance Department

New Mexico Insurance Department

Oregon Insurance Department

South Carolina Insurance Department
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