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General Recommendation for Pension Risk Transfer Annuities

• PRI-2012 and MP Projection Scale recommended by Willis Towers Watson, Non-Variable Annuity
Assumption Development: A report for the American Academy of Actuaries (May 2022)

• Valuation should reflect most recently released MP scale (currently MP-2021)
• RPEC released annual updates to the MP scales from 2014–2021, but has not released an

update since then due to COVID-19 impacts in the 2020–2021 data
• Should only be applied to annuities owned or purchased by retirement plans

• “purchased under a retirement plan or plan of deferred compensation, established or
maintained by an employer, including a partnership or sole proprietorship, or by an employee
organization, or by both, other than a plan providing individual retirement accounts or
individual retirement annuities under section 408 of the internal revenue code of 1986, 26
USC 408” (NAIC Model-820 – Standard Valuation Law)

• Group structured settlements should use Structured Settlement mortality assumptions
• Other group annuities and IRAs should use Individual Annuity mortality assumptions

https://content.naic.org/sites/default/files/inline-files/MDL-820.pdf
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Specific Recommendations for Applying the PRI-2012 and MP Scales
• Amount weighted tables based on total dataset
• Upper and lower quartile tables are not appropriate for use in the standard projection
• Allow use of blue-collar and white-collar tables separately or weighted based on company-specific 

inforce population
• PRI-2012Total tables assume a mix of blue/white collar annuitants that may not be appropriate for a given 

group of group annuitants
• Guidance provided in SOA Retirement Plans Experience Committee PRI-2012 Report subsection 2.3.2*

• Annuitants classified as either “hourly wage earners” or “belonging to a union” are considered “blue 
collar”; annuitants classified as either “salaried wage earners” or “no union affiliation” are considered 
“white collar”

• Plans may be classified as blue or white collar if at least 70% of the annuitants meet the criteria for 
either “blue collar” or “white collar” as described above

• Retirement tables should be used for in-pay annuities (retired annuitants), and Employee tables 
should be used for deferred annuities (active or term-vested annuitants)

• Contingent survivor tables should be used for beneficiaries to the extent that beneficiaries can be 
identified, or the base tables should be weighted based on company expectation of proportion of 
benefits associated with beneficiaries

*https://www.soa.org/49c106/globalassets/assets/files/resources/experience-studies/2019/pri-2012-mortality-tables-report.pdf

https://www.soa.org/49c106/globalassets/assets/files/resources/experience-studies/2019/pri-2012-mortality-tables-report.pdf
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Background


▪ The Annuity Reserves and Capital Work Group (“ARCWG”) of the American Academy of Actuaries (the “Academy”) is 


developing a proposal for a framework for non-variable annuity ("non-VA") Principles-based Reserves ("PBR") for the 


following products:


▪ Fixed Deferred Annuities (“FDA”) - including Fixed Indexed Annuities (“FIA”)


▪ Pension Risk Transfer (“PRT”)


▪ Structured Settlement Annuities (“SSA”)


▪ Payout Annuities (“PA”) – including Single Premium Immediate Annuities (“SPIA”) and Deferred Immediate Annuities (“DIA”) 


▪ The Academy engaged Willis Towers Watson US LLC (“WTW” or “we") to assist the Work Group in providing an 


assumption framework for non-VA PBR, specifically as it relates to the Standard Projection Amount


▪ This document provides a range of values and/or best estimates for key assumptions along with the rationale based on 


experience we have reviewed. For those complex assumptions (e.g., SSA mortality), we provide a framework for 


developing the assumptions


▪ For any assumptions provided, we have provided a typical range. Specific circumstances may dictate assumptions outside that range


▪ We have prepared this report as input to the Work Group, and it is not meant to suggest any specific drafting of the regulation


▪ Please note the reliances and limitations on the following page
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Reliances and Limitations


▪ This document is provided solely for the internal use of the Academy and Work Group members in connection with the 


assumption development for non-VA PBR. It is subject to the terms and conditions in our Statement of Work dated June 


14, 2021


▪ It is not intended or necessarily suitable for any other purpose


▪ However, the Academy may reference and include this document in connection with communications with the National Association of 


Insurance Commissioners (NAIC) or publications related to the intended purpose


▪ Any draft deliverables will not be shared with the NAIC, or be distributed beyond the ARCWG


▪ This report is intended for use by persons technically competent in the areas covered and with the necessary background information


▪ WTW relied on publicly available industry data (e.g., SOA studies, LIMRA study, Social Security Administration data)


▪ Our approach is to recommend a reasonable range (or guidance when a range is not possible) for each assumption for 


non-VA PBR, based on the latest industry data and our general knowledge and experience with life product valuation. 


Thus, it should not be viewed as WTW’s actuarial opinion on the assumptions


▪ Any guidance provided has inherent uncertainty, since future experience may not be well represented by past experience


▪ Specifically, the long-term impact of Covid-19 on assumptions, mortality and morbidity assumptions specifically, is unclear


© 2022 WTW. All rights reserved. 4
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Executive Summary


Recommendations for Standard Projection
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Executive Summary – Fixed Deferred Annuities (FDA)


Assumption Recommendations  


Full 


Surrenders


▪ For FDAs with living benefits, we would suggest following the VM-21 dynamic factors for VAs, since FDA living benefits are very similar in 


design to those on newer design VA riders, base and living benefit dynamic rates for FDAs will generally follow VA rates


▪ For FDAs without significant living benefits (e.g., <75% ITM), we would suggest a dynamic lapse factor is applied for rate/cap competitiveness. 


These factors were designed to catch outliers.


▪ Rate difference = (Credited rate/budget vs. scenario 10 Year Treasury plus a spread calibrated to average new money rates) * (1 –


Surrender Charge * 10), with a 0.25% buffer


▪ For competitive rates, reduce the full surrender rate by (X * rate difference), X=1 for in the Surrender Charge Period, 5 for shock, 3 ultimate; 


min rates of 2.0%/4.0%/2.0% (Same minimum levels as VM-21, except the in SC minimum was 2.5%)


▪ For uncompetitive rates, increase the full surrender rate by (Y * rate difference), Y=3 in SC,5=shock, 6 ultimate, Max of 10%/60%/35%


Benefit 


Election 


& Usage


▪ Given design similarities, we expect that rider election for FDAs will follow newer generation VAs, so many of the VA projection methods can be 


leveraged 


▪ The current VM-21 methodology for withdrawal start dates does a fairly complete job at capturing reasonable election levels and we would 


suggest it would also work well for FDAs. That said we would suggest some simplifications could be made


▪ The VM-21 non-user (never use) rates of 5% for qualified and 20% for nonqualified is also reasonable for FDA living benefits riders


▪ For significant living benefits riders, for the % of maximum withdrawals taken, we would expect to see 95% or more (vs. 90% for VAs under VM-


21, which have older less rider focused designs/still allowing for more significant accumulation and less systematic processes)


▪ For FDAs with minimal living benefits (low or no cost, with low or no rollup rates and/or lower payout factors), we would not be surprised with 


higher non-usage levels


▪ The fact that it is a rider that has lower value driving the non-user expectations being greater than the suggestion, using the suggestion would 


not have a major impact on reserve levels in the standard projection


FDA
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Executive Summary – Fixed Deferred Annuities (FDA)


Assumption Recommendations


Mortality ▪ VM-21 contains two groups of mortality factors for VAs, one for VAs with living benefits and one for all other VAs


▪ Given the similarities between VA and FIA living benefits offered and the basic structure, we believe it’s reasonable to apply the VA living 


benefit factors to FIAs and any FAs with significant living benefits (generally optional and with explicit fees).


▪ While there may be better opportunities for more enhanced factors after completion of the forthcoming deferred annuity mortality study, we 


believe it is reasonable to apply the “other VA factors” to other FDAs


▪ Future enhancements could consider a select and ultimate factors design, as well as separate factors for enhanced death benefits


Morbidity 


and other 


LTC related 


assumptions


▪ Data for hybrid products is limited and design can vary significantly, making a standard set of assumptions challenging. Block sizes are 


generally small or benefits also ancillary to living benefit features for most products


▪ Many companies have leveraged the SOA’s Long-Term Care Intercompany 2000-2011 Experience Study (“SOA Study”) or other pure LTC 


data for setting morbidity assumptions on Hybrid products


▪ For hybrid products, we would suggest that disabled lives (typically based on ADLs) receiving enhanced benefits mortality be set at a fixed 


percentage of 2012 IAM


Partial 


Withdrawals


▪ For contracts that do not having significant living benefits, the partial withdrawal standard assumptions for VAs in VM-21 are reasonable


▪ VM-21 dictates 3.5% for most contracts, except 2.0% for those with enhanced death benefits and age-based rates for 403b contracts


▪ We suggest adding age-based rates, given experience we have seen and the impact to older attained age FDAs


FDA
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Executive Summary – Pension Risk Transfer (PRT)


Assumption Recommendations


Base Mortality ▪ Based on experience data we have seen, we suggest that mortality be based on the latest industry table (currently Pri-2012) and 


mortality rates be adjusted based on the credibility of relevant and applicable experience when available


▪ We would suggest that margins which decrease mortality be applied to reflect uncertainty, particularly if no applicable experience is 


available or using data from similar but not identical business


▪ Consider setting mortality assumptions so they would not produce liabilities less than a set floor, defined as the Pri-2012 table with 


industry and benefit type factors as detailed in subsequent slides and MP-2020 mortality improvement applied beginning in 2012 (the 


midpoint of the Pri-2012 table)


Mortality 


Improvement


▪ Consider applying mortality improvement from the midpoint of the mortality experience data used to set the base mortality rates


▪ Consider basing assumptions on the latest industry rates (currently MP-2020) or relevant and applicable experience when available


Deferred Life 


Policyholder 


Behavior


▪ As plan provisions vary so widely by pension plan, it is difficult to develop a one size fits all approach or to define a 


“floor” set of assumptions


▪ For example, retirement ages which produce losses in reserves in one plan could produce gains in another plan because of 


different early retirement benefit amounts


▪ When setting these assumptions, the actuary must consider:
▪ Plan provisions, benefit formulas and factors


▪ The types of deferred lives, and types of pension plan(s)


▪ The materiality of each assumption, with particular focus on retirement age and elected optional forms.


▪ Consider the most valuable benefit ages and forms to ensure they are reasonably represented by the assumptions


PRT
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Executive Summary – Structured Settlement Annuities (SSA)


Assumption Recommendations


Base Mortality ▪ Unless direct, highly credible company experience exists, we would suggest that the Standard Projection Amount be based on 


recent industry experience


▪ SSA is unique in that the blocks across companies are not at all homogeneous, and some companies will even have different eras of 


business with significantly different risk factors. The risk of a specific guardrail (e.g., factor applied to an industry table) is that it may 


introduce far too much conservatism for some companies, while being too aggressive for other companies.


▪ Many companies do not have ample, relevant credible experience and will need to rely upon industry data to determine their guardrail, 


which we recommend that assumptions be based on the industry study refined to fit the risk factors of their block.


▪ We would recommend that margins be included, and would typically be higher than margins on other products to reflect the greater


degree of mortality risk


▪ We would recommend that Standard SSA mortality and Substandard SSA mortality not be combined for credibility or assumption-setting 


purposes


▪ We would recommend that the shape of the mortality curve receive careful consideration in the absence of an industry SSA mortality 


table


▪ We would recommend that the expected table basis and approach to reflecting substandard ratings be chosen to reflect a reasonable 


and appropriate fit to the experience data


▪ We would recommend that the level of granularity used to set the assumption be justified by the actuary


Mortality 


Improvement


▪ For the purposes of the standard projection amount, set FMI equal to population levels and reflect for 20-30 years, or until no longer 


material to the results


SSA
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Executive Summary – Payout Annuities (SPIA/DIA)


Assumption Recommendations


Base Mortality ▪ Unless direct, highly credible company experience exists, we would recommend that the Standard Projection Amount be based on recent 


industry experience


▪ We would recommend that margins be included, and would typically be higher than margins on other products to reflect the greater


degree of mortality risk


▪ We would recommend that substandard mortality follow guidance for Structured Settlements 


▪ 2012 IAM is the most relevant table to use, as well as follow-up data updates (last in 2013) organized by the SOA 


▪ Significant differences can occur between life only and forms of annuity with guarantees (e.g., period certain, refund, etc.)


▪ Life only annuities can display a significant select and ultimate effect due to self selection 


▪ We would suggest factors based on the last SOA study in 2013 be applied to the 2012 IAM table


Mortality 


Improvement


▪ For the purposes of the standard projection amount, leverage Scale G2 for lifetime or the then current standard for insured lives. Most 


companies use G2 for the lifetime of the projection already for most annuity purposes 


SPIA/DIA


© 2022 WTW. All rights reserved. 10







wtwco.com


Executive Summary – Expenses


Assumption Recommendations  


Maintenance 


Expenses


▪ Based on data we have reviewed, we would suggest that FIA expenses will follow VA expenses, given product/administration 


complexity and increasing hedging/ALM needs, so we would suggest the same $100 per policy per year (100% of VA) is used for 


FDAs, except simple FDAs without optional benefits.


▪ As Payouts, SPIAs, Structured Settlements and PRT are much simpler to administer, we would suggest $50 (50% of the VA VM-21 


level)


▪ For other simple annuity products, traditional fixed annuities (FDAs without optional benefits) and DIAs, we would suggest $75 (75% 


of the VA VM-21 assumption), given surrender and other product features that need to be managed. 


Expenses
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Fixed Deferred Annuities


(including Fixed Indexed Annuities)
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Overview
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Fixed Deferred Annuity Products 


▪ Product Chassis


▪ Fixed Annuities (FAs): Multi-Year Guaranteed Annuities (MYGA’s, SPDA’s, FPDA’s)


▪ Fixed Index Annuities (FIAs) 


▪ Deferred annuity


▪ Policy rules behind Account Value (AV) Growth: 


̵ Fixed for some period of time, with updated rates at the end of the time period


̵ Based on some other market performance: indexed


̵ AV cannot lose money / value (no negative AV growth rates)


▪ Additional Guarantees (embedded derivatives) 


(most often offered on FIAs, but growing presence in FDAs)


▪ Lifetime Income (GLWB’s)


▪ Long Term Care (light): Enhanced Income under certain care conditions (e.g., 2 out of 6 activities of daily living (ADLs), nursing home)


▪ Enhanced Death Benefits


▪ Waiver of surrender charges under certain conditions (e.g., nursing home confinement)


▪ Consider potential future product innovation in the framework


FDA
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Most Critical Reserving Considerations for FDAs


▪ For policies without any additional guarantees (embedded derivatives)


▪ Standard CARVM approaches can generally work very well for basic policies


▪ Consider that the Principles Based approach be sensitive to current market conditions: primarily rates / yields


̵ Yield on current assets backing reserves, approximate duration match, yields on future assets


▪ CARVM does not always work well. For example, low election rate benefits (e.g., annuitization) and ALM considerations (e.g., minimum 


guarantees)


▪ Policies with additional guarantees (embedded derivatives) 


▪ Capturing added living and death benefits, as well as other valuable product features (e.g., annuitization guarantees, minimum 


guarantees)


▪ Policyholder behavior considerations for additional guarantees


̵ Full surrenders – base & dynamic


̵ Partial withdrawals


̵ Utilization of guarantees


̵ Timing of election  


̵ Efficiency of using once elected (% of max taken)


▪ Mortality – base and improvement


▪ Morbidity incidences / recovery / mortality differences


▪ Account value growth (i.e., interaction with the cost of other guarantees)


FDA
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Assumption Details
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FDA Assumptions


Full Surrenders


▪ Dynamic Surrender functions are critical


▪ When looking at living benefits, VAs and FDAs can be generally looked 


at similarly when there are living benefits, since living benefit riders are 


fairly similar between the products and sold to similar consumers as the 


focus of the sale


▪ The base surrender definition matters in calibrating a dynamic 


surrender function


▪ Approach matters: Economic approach vs. Benefit Base / AV ratio


̵ See example rider designs in the table to the right 


▪ Withdrawal Benefit (WB) riders are much more instrumental in the 


rationale for buying in FIAs (and FAs) than Variable Annuities (VAs)


▪ Much more diversity in WB structures in FDAs


̵ Income defined as: Benefit Base X Maximum Allowed Withdrawal Percent 


(MAWP) 


̵ Wider deviation in range of benefit bases (e.g., benefit base bonuses, rollups) and 


in MAWP


̵ Two products can have identical benefit bases yet can have very different 


incomes for same policyholder. See the example income levels in the table to the 


right. Both would have the same Benefit Base to AV ratio, but very different 


economic values based on income


FDA


Product 1 Product 2


Benefit Base  $100,000 Benefit Base  $100,000


GLWB Withdrawal Rate 6.0% GLWB Withdrawal Rate 4.0%


GLWB Withdrawal $6,000 GLWB Withdrawal $4,000


© 2022 WTW. All rights reserved. 17
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FDA Assumptions


Partial Withdrawals


▪ Not all partial withdrawals are the same


▪ Partial Withdrawals prior to beginning WB income


̵ WB utilization assumptions often include a cohort or percent of the block which will never utilize their WB 


▪ Partial withdrawals after start WB income


̵ Related to efficiency of using WB


▪ Partial withdrawals to satisfy Require Minimum Distributions (RMDs)


̵ Even if not for RMD purposes explicitly, customers tend to increase withdrawal rates with age as they use for income as seen on non-


qualified contracts where there are no RMDs


FDA
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FDA Assumptions


Rider Utilization


▪ Assumption for when a policyholder begins using their income riders


▪ Often based on age and duration, not a one-dimensional table


▪ For example, more policyholders who are 50 years old when they buy their policy will wait 10 or 15 years to begin their retirement income 


than those who are 80 years old when they buy their policy


▪ Consider when there are points of large income changes:


̵ Roll up periods (first ten years may have high rollups)


̵ Benefit Base Bonus for persisting ‘x’ years, perhaps with no withdrawals, etc.


̵ Large jumps in Maximum Annual Withdrawal Percentage (MAWP)


̵ Many companies change their MAWPs quinquennially, effect is large increase in income, which may be as greater than or equal to the rollup rate


̵ Example: MAWP for 60-64: 4%; MAWP for 65-69: 5% ; a policyholder aging from 64 to 65 will see their potential WB income increase 25%


FDA
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FDA Assumptions


Rider Utilization


▪ Assumption for how much is used each year once income is elected


▪ There is a difference, which can be significant, between assuming a subset of policies use: 90% allowed / 100% allowed / 150% allowed 


vs. a blended assumption of 98%


̵ Consider testing any potential impact of blended assumptions to confirm they are not impacting results significantly


▪ The 98% may equate to the weighted average of the three above as of the valuation date; but over time this trends to 100% due to the 


reduction in the size of the 150% block


▪ Based on experience data we have reviewed, we would suggest the 150% utilizers are on the way to surrendering their policy


̵ Based on experience data we have reviewed, we would suggest that policyholders who withdraw in excess of the free partial withdrawal allowance will 


surrender their policy sooner than those at or below the allowance


▪ Many income riders are RMD friendly, so distinct assumption for qualified and non-qualified


FDA
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FDA Assumptions


Mortality


▪ 2012 IAM with scale G2 Mortality Improvement has been standard for years


▪ Scalars by age of this table often developed from experience studies and used for pricing and Asset Adequacy Testing


▪ Consideration for distinct assumptions by Death Benefit Cohorts


▪ Many companies design families of FIAs with different riders that focus or maximize different benefits: highest income, low death benefits 


(DB)’s, low LTC enhancers vs. lower income, higher DB’s etc.


▪ Consideration given to asymmetrical knowledge of policyholders buying their products (higher mortality for the higher enhanced DB’s)


̵ Consider the conservation of mortality to help ensure that mortality rate adjustments for features such as enhanced DBs do not have unreasonable resutls


FDA
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FDA Assumptions


Morbidity


▪ Multiple dimensions


▪ ADL incidences vs. nursing home incidences


▪ Change to mortality once an incidence has occurred


▪ Persistency vs. recovery after incidence


▪ Recurrence of incidence


FDA
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Summary of Key Considerations


▪ Large degree of variation / complexity in product structures


▪ Still limited experience in some guaranteed elements: WB utilization, especially for younger ages


▪ Numerous examples of unique additional interconnected features / benefits


▪ Living benefits can increase in value significantly (double or triple) if/when other LTC related items are triggered


▪ Shadow values that are functionally related to a living benefit value can go up or down more depending on index or other product factors 


(indexed to other metrics, such as a UST rate)


▪ Consider potential future creativity of products in any reserving structure


▪ In order to fully appreciate the potential risks, it is imperative to sensitivity test a range of mortality curve shapes, as well 


as varying level of dynamic surrender responsiveness and benefit election patterns


FDA
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Assumption Materiality


Illustrative Example
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Assumption Importance


Illustrative Example


▪ An FIA illustrative example was constructed to isolate and identify individual relative degrees 


of criticality for individual assumptions 


▪ A $100 million cohort of FIAs was projected


▪ FIA product details and projection assumptions were selected to represent a typical FIA product with common, reasonable assumptions


▪ The present value of total benefits paid to the policyholder was compared


̵ Discounted at 3%, to represent a reasonably conservative fixed income net yield


̵ Additionally, the excess benefits for a WB rider were also quantified individually


▪ Details on the cohort and projection assumptions are on the following slides. Results are in the subsequent section


FDA
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Assumption Importance


Illustrative Example – Projection details


Cohorts:


Issue Age Distribution


Age Distribution


50 10%


55 15%


60 20%


65 20%


70 15%


75 10%


80 10%


Age distribution:


Cohorts Projected


Cohort # Detail


1 $100M Premium - All with no WB Riders


2 $100M Premium - All with WB Riders, WB Use distributed over ages


3 $100M Premium - All with WB Riders, WB Use evenly distributed by age


▪ Projected for 30 years, with entire block being sold on the same day


▪ Projected along a single economic scenario with AV growth equal to 2% annually (with a sensitivity for 2.5%)


FDA
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Assumption Importance


Illustrative Example – Projection details


Surrender Charges and Rates:


Surrender Charges


Policy Year SC


1 9.0%


2 9.0%


3 8.0%


4 7.0%


5 6.0%


6 5.0%


7 4.0%


8 3.0%


9 2.0%


10 1.0%


11+ 0.0%


Surrender Rates


Policy Year
FIA without 


WB
FIA With WB


1 1.0% 0.5%


2 1.5% 1.0%


3 2.0% 1.5%


4 3.0% 2.0%


5 3.5% 2.0%


6 3.5% 2.0%


7 4.0% 2.0%


8 4.5% 2.5%


9 5.0% 2.5%


10 5.0% 3.0%


11 40.0% 25.0%


12+ 10.0% 10.0%


Dynamic Lapses also assumed, 


based on PV of benefits / CSV:


Dynamic Lapse


CSV/ PV Benefits Dynamic Lapse Factor


0% 0.0%


10% 7.5%


20% 7.6%


30% 9.8%


40% 12.3%


50% 19.2%


60% 33.5%


70% 48.9%


80% 65.9%


90% 76.9%


100% 100.0%


110% 110.0%


120% 120.0%


FDA
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Assumption Importance


Illustrative Example – Projection details


▪ WB details:


▪ Benefit Base (BB) rolls up at 6%


▪ An annual 50 Basis Point rider fee charged as a percent of BB


▪ Maximum withdrawals allowed, and details on how it is utilized (assumed 10% would never utilize their WB):


▪ Once the WB income is elected, 100% of allowed amount is withdrawn


▪ A sensitivity was run using 95% of allowed amount


Max WB Withdrawal 


(% of Benefit Base)


Attained Age Max WB With.


55 4.0%


60 4.5%


65 5.0%


70 6.0%


75 6.5%


80 7.5%


85 7.5%


90 7.5%


WB Wait Period For Use: 1


Age/ Wait 0 5 10


50 0% 25% 75%


55 25% 25% 50%


60 30% 35% 35%


65 40% 35% 25%


70 50% 35% 15%


75 60% 40% 0%


80 100% 0% 0%


WB Wait Period For Use: 2


Age/ Wait 0 5 10


50 0% 50% 50%


55 33% 33% 33%


60 33% 33% 33%


65 33% 33% 33%


70 33% 33% 33%


75 33% 33% 33%


80 33% 33% 33%


FDA
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Assumption Importance


Illustrative Example – Projection details


▪ Partial Withdrawals Assumptions:


▪ 10% free partial withdrawals allowed


▪ Assume that 20% of allowance is used (20% of 10% => 2%)


▪ No free partial withdrawals used for policies with a WB prior to electing their income


▪ The subset of the cohort which will never utilize their WB is assumed to still use the free partial withdrawals


FDA
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Assumption Importance


Illustrative Example Results


© 2022 WTW. All rights reserved. Proprietary and Confidential. For WTW and WTW client use only. Not suitable for unintended purpose or use by unauthorized recipient.







wtwco.com


Assumption Importance


Illustrative Example – Results


$87,500


$87,600


$87,700


$87,800


$87,900


$88,000


$88,100


$88,200


$88,300


$88,400


$88,500


Baseline Cohort No
Riders


Mortality scalar of 95% Mortality scalar of 90%


No WB Cohort


$90,500


$90,600


$90,700


$90,800


$90,900


$91,000


$91,100


$91,200


$91,300


$91,400


$91,500


Baseline Cohort W/ WB
Riders


Mortality scalar of 95% Mortality scalar of 90%


WB Cohort: Baseline Election


Impact of Mortality


▪ Same range of scale, different magnitudes (WB has higher value)


▪ Both have minor impacts from change in mortality


▪ With no WB, Mortality reduction decreases PV of liability cash flows (LCFs)


▪ With WB, Mortality reduction increases PV of LCFs 


FDA
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Assumption Importance


Illustrative Example – Results


$87,000


$87,500


$88,000


$88,500


$89,000


$89,500


$90,000


$90,500


$91,000


$91,500


$92,000


Baseline Cohort No
Riders


Mortality scalar of
95%


Mortality scalar of
90%


AV Growth of 2.5%
(baseline 2%)


No WB Cohort


$90,500


$91,000


$91,500


$92,000


$92,500


$93,000


$93,500


$94,000


$94,500


$95,000


$95,500


Baseline Cohort W/
WB Riders


Mortality scalar of
95%


Mortality scalar of
90%


AV Growth of 2.5%
(baseline 2%)


WB Cohort: Baseline Election


Impact of AV Growth (2.5% instead of 2%)


▪ Same range of scale, different magnitudes (WB has higher value)


▪ Increased AV growth leads to higher PV of LCFs


▪ That is why it is hedged


▪ Much smaller increase when there is rich WB


FDA
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Assumption Importance


Illustrative Example – Results


▪ Impact on PV of reserves from modifying assumptions differs significantly depending on the assumption


▪ Mortality assumption changes have minimal impact (95% and 90% mortality scalar)


▪ AV growth of 2.5% vs. 2% moderately impactful (~ 91,250 to 92,250, covered by option payouts)


▪ WB withdrawal efficiency is very impactful (take 95% allowed instead of 100%)


̵ Same range of scale, different magnitudes (95% has lower values)


̵ WB efficiency more impactful than AV growth


$89,500


$90,000


$90,500


$91,000


$91,500


$92,000


$92,500


$93,000


$93,500


$94,000


Baseline Cohort W/
WB Riders


Mortality scalar of
95%


Mortality scalar of
90%


AV Growth of 2.5%
(baseline 2%)


Use 95% of Max
Allowed WB


WB Cohort: Using Baseline Election; impact 
of changing other assumptions


FDA
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Assumption Importance


Illustrative Example – Results


$90,500


$91,000


$91,500


$92,000


$92,500


$93,000


$93,500


$94,000


$94,500


$95,000


Baseline Cohort W/
WB Riders


Mortality scalar of
95%


Mortality scalar of
90%


AV Growth of 2.5%
(baseline 2%)


WB Cohort: Baseline Election


$90,500


$91,000


$91,500


$92,000


$92,500


$93,000


$93,500


$94,000


$94,500


$95,000


Cohort W/ WB
Riders:  Sensitivity


of WB


Mortality scalar of
95%


Mortality scalar of
90%


AV Growth of 2.5%
(baseline 2%)


WB Cohort: Less Efficient Election


Impact of WB election efficiency


▪ Same scale, different magnitudes (WB less efficient has lower value)


▪ Increased AV growth leads to higher PV of LCFs


▪ Slightly less increase when WB election is less efficient


FDA
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Assumption Importance


Illustrative Example – Observations


▪ Mortality is not very impactful, even when a relatively rich GLWB is incorporated. This assumes typical industry 


assumptions which align with 2012 IAM


▪ Account value growth (i.e. Index credits) is very impactful (it is why it is hedged on the accumulation side to match index 


account credits)


▪ There is offsetting value from AV growth when there is a GLWB


▪ Economic / reserve hedge may be less than full AV


▪ GLWB use efficiency is very impactful


▪ Most impactful for allowed withdrawal efficiency


▪ Did not quantify in examples, but the number of policies assumed to never utilize also very impactful


▪ Consider the impact of full surrender assumptions, which are often a significantly impactful assumption, including 


sensitivities 


FDA
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Key VM-22 Considerations


Items suggested to be captured in VM-22


Class


Assumptions


Mortality Morbidity
Full 


Surrender


Dynamic 


Lapse


Partial 


Withdrawals


GLWB 


Election


GLWB 


Efficiency


Accumulation w / no riders * NA *
Based on 


option budget
* NA NA


Accumulation w 


GLWB richer riders
Lower q’s


With LTC 


benefit
*


Based on 


option budget 


& PV benefit


Not before 


GLWB 


election


* *


Accumulation w 


DB richer riders
Higher q’s NA *


Based on 


option budget 


& PV benefit


* NA NA


Non-Accumulation w 


GLWB richer riders
Even 


lower q’s


with LTC 


benefit


Reduced 


due to LB


Based on 


PV of benefit


Not before 


GLWB 


election


* *


Non-Accumulation w 


DB richer riders
Even 


higher q’s
NA


Reduced 


due to DB


Based on 


PV of benefit
* NA NA


▪ General approach above for how to categorize types of contracts


▪ Similar methods and considerations to VM-21


FDA
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FDA Assumptions
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FDA Assumptions


Full Surrenders – Base Rates


▪ VA vs. FIA – typical industry levels for company assumptions


Variable Annuity Industry Assumptions              Fixed Index Annuity Industry Assumptions


▪ FIA dynamics driven by rate/cap competitiveness and/or GLWB ITM-ness


▪ VA dynamics full surrenders are primarily driven by the GLWB ITM-ness


▪ Similar average base rates except for the shock full surrender


▪ Wide dispersion of rates, varying depending on company products and distribution impacts


FDA
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FDA Assumptions


Full Surrenders – Base Rates


▪ FDA Surrenders charges are 3% or higher during 


the surrender charge period, which helps limit 


base and dynamic full surrenders significantly


▪ MVA are typically very limited in nature, but 


consider capturing them as part of the effective 


Surrender Charge 


FDA


FIA


Surrender Charge


Year 7 Year 10 Year


1 8.8% 9.9%


2 8.1% 9.6%


3 7.2% 8.8%


4 6.4% 8.1%


5 5.4% 7.1%


6 4.3% 6.2%


7 3.3% 5.2%


8 0.0% 4.1%


9 0.0% 3.0%


10 0.0% 1.8%


▪ Typical FIA Base Full Surrender Rates can vary 


significantly between products with a rider attached 


and those without (typical industry rages)


FIA w/o GMWB


Base Full Surrender


Year 15th Avg 85th


in SC 1.8% 3.2% 4.3%


Shock 28.8% 41.6% 53.0%


Ultimate 9.4% 11.1% 13.1%


FIA with GMWB


Base Full Surender


Year 15th Avg 85th


in SC 1.1% 1.9% 2.6%


Shock 8.6% 19.8% 30.3%


Ultimate 2.6% 7.1% 10.5%
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FDA Assumptions


Full Surrenders – Dynamic


▪ FIA/FA rate dynamics 


▪ Similar formula designs, many use the FIA option budget in place of a fixed rate in the dynamic formula


▪ Many competitor rates (new money proxy typically) based on risk free rates, but best practice based on a bond yield


▪ Generally, slightly less sensitivity on FIAs vs FAs all else equal


▪ Market value adjustment considerations (captured in surrender values)


▪ Contract size considerations 


▪ Interaction with GLWBs, ignored by some, others integrate as we would suggest 


▪ Consider addressing specifically in VM-22, since it is a significant factor


▪ FIA/VA Rider In-the-moneyness (ITM) dynamics


▪ FIA dynamic behavior generally consistent with VA dynamic behavior 


▪ Interest rate driven ITM formulas


▪ Immediate path vs. cohort path for ITM – Cohort path is a preferred method


▪ ITM dynamics for non-users


▪ PV of benefits correlates to experience better, by many still use Benefit Base in the ITM-ness definition


FDA
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FDA Assumptions


Full Surrenders – Rate/Cap Competitiveness


▪ Dynamic lapse is meant to catch outliers, not meant to be conservative


▪ Over a block of business all liquid contracts would be projected with high full surrender rates


▪ We developed these factor based on experience we have observed for smaller rate/cap differences


▪ For larger rate/cap differences, there isn’t recent experience, so the rates are based more on industry views


▪ Rate difference = (Credited rate/budget vs. scenario 10 Year Treasury, plus 60% BBB/40% A Spreads – pricing spread) * 


(1 – Surrender Charge * 10), with a 0.25% buffer


▪ Small buffer is consistent with industry experience, but some companies will use higher buffers, up to 1.0%


▪ Competitive rates track a 10-year treasury the best. Some companies use shorter periods, but when the yield curve is steep shorter 


periods don’t sell


▪ Spread mix proxy based on general investment mixes


▪ Pricing spread adjustment calibrated to current rate/cap levels 


▪ Consider including the impact of losing non-vested premium bonus and any Market Value adjustments on Surrender Charges 


̵ The total of these effects could be over 10%. We would floor the surrender charge adjustment factor at 20%


̵ For example, a 4% Surrender Charge would then apply a 60% factor, and an 9% Surrender Charge will get floored at 20% 


FDA
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FDA Assumptions


Full Surrenders – Rate/Cap Dynamics in the Surrender Charge Period 


▪ Calibrated to catch outliers and compared below to industry assumptions  


▪ For competitive rates, reduce the full surrender rate by (X * Rate Difference), X=1 for in the Surrender Charge Period, 5 


for shock, 3 for after the SC/Ultimate; Min of 2.0%/4.0%/2.0% (Same as VM-21, except the in SC minimum was 2.5%)


▪ For uncompetitive rates, increase the full surrender rate by (Y * Rate Difference), Y=3 in SC,5 shock, 6 ultimate, Max of


10%/60%/35%


FDA
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FDA Assumptions


Full Surrenders – Rate/Cap Dynamic in the Shock Year  


▪ Calibrated to catch outliers and compared below to industry assumptions 


▪ For competitive rates, reduce the full surrender rate by (X * Rate Difference), X=1 for in the Surrender Charge Period, 5 


for shock, 3 for after the SC/Ultimate; Min of 2.0%/4.0%/2.0% (Same as VM-21, except the in SC minimum was 2.5%)


▪ For uncompetitive rates, increase the full surrender rate by (Y * Rate Difference), Y=3 in SC,5 shock, 6 ultimate, Max of


10%/60%/35%


FDA
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FDA Assumptions


Full Surrenders – Rate/Cap Dynamic Past the Surrender Charge Period/Ultimate Rates


▪ Calibrated to catch outliers and compared below to industry assumptions 


▪ For competitive rates, reduce the full surrender rate by (X * Rate Difference), X=1 for in the Surrender Charge Period, 5 for 


shock, 3 for after the SC/Ultimate; Min of 2.0%/4.0%/2.0% (Same as VM-21, except the in SC minimum was 2.5%)


▪ For uncompetitive rates, increase the full surrender rate by (Y * rate difference), Y=3 in SC,5 shock, 6 ultimate, Max of


10%/60%/35%


FDA
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FDA Assumptions


Partial Withdrawals – Non-Living Benefit


▪ Non rider withdrawals


▪ Sophistication varies across industry assumptions


̵ Table illustrates how companies vary their partial withdrawal assumptions 


̵ This data was focus on FIA business out of 17 responding companies 


̵ RMDs or attained age factors and qualified status are the most common


▪ Standard Projection


▪ When there isn’t a significant living benefit, the VM-21 Standard Projection 


prescribes 3.5% for most contracts, except 2.0% for those with enhanced 


death benefits and age-based rates for 403b contracts


̵ FIA experience we have seen is generally consistent with VA VM-21 rates


▪ For contracts that do not have significant living benefits, the partial withdrawal


standard assumptions for VAs in VM-21 are reasonable


▪ Suggest adding and age split for under attained age 70 vs age 70 plus, 


which could be impactful for Fas


̵ FAs also typically have older issues ages, as well an aged block, where partial withdrawal rates tend to be high


̵ This can be impacted on higher guarantee (High min rates) business especially


FDA


Partial withdrawal varies by: Number of companies


▪ Qualified / Non-qualified 10


▪ Issue Age 1


▪ Attained Age 8


▪ Gender 0


▪ Duration 7


▪ Take into account RMDs 11
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FDA Assumptions


GMWB Rider Utilization – Severity & Utilization


▪ LIMRA Rider Utilization Study


▪ Primarily 2008 to 2017 issue dates across multiple carriers, with reasonably good coverage across the top writers for the time period. 


That also means that the average contract is only five years old and we have not seen a lot of withdrawal behavior from newer issues or 


from longer term waiting periods


▪ VA sales dropped by about a third over that time period, where FIA sales doubled over that period, so FIA riders are more concentrated in 


newer designs and updated administrative procedures


▪ VAs hold more of an opportunity to increase in value and step up, so more people will take less than the maximum withdrawal. FIAs don’t 


have that same advantage, with caps that are generally fairly low with limited upside potential in the account value


▪ Some companies have seen experience showing customer taking less than the maximum due to the RMD being less than the maximum.


Since experience is only in the first few years, we would expect these rates to increase as the RMD amount grows 


▪ Standard Projection


▪ VM-21 Standard Projection for VAs equals 90% of maximum GMWB withdrawal is taken for lifetime benefits and 70% for non-lifetime 


benefits, until the contract value equal zero (then 100% is received)


▪ FDA experience we have seen for a wide range of industry riders suggests higher rates on FDAs. Industry assumptions tend to range


between 95% and 100% for recent issues in the last few years 


▪ For a best estimate industry assumption we would suggest 95% as a guardrail to limit excessively low factors, but still allow for some 


level of inefficiency


▪ An ideal approach would split the contracts into two cohorts, one for 100% and another for less than 100% (80% take 100% and 20%


take 75% for example). This level of complexity doesn’t seem warranted when the factor is 95% or higher


▪


FDA
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FDA Assumptions


Mortality


▪ 2012 IAM with G scale Mortality Improvement is used by the vast majority of companies 


▪ Scalars by age of this table often developed from experience studies and used for pricing / and Asset Adequacy Testing


▪ The following data is from a 2020 WTW Industry Survey on Pricing Practices


▪ VM-21 mortality factors are reasonable to apply to FDAs VM - 21 contains two groups of mortality factors for VAs, one for 


VAs with living benefits and one for all other VAs  


FDA
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FDA Assumptions


Morbidity


▪ Long Term Care benefits


▪ Typically, enhanced GLWB withdrawals (LTC light)


▪ Some lifetime, usually limited (while AV>0 or x years) 


▪ Multiple dimensions


▪ ADL incidences vs. nursing home incidences


▪ Change to mortality once an incidence has occurred


▪ Persistency vs. recovery after incidence


▪ Recurrence of incidence 


▪ Various LTC experience tables that can be leveraged


▪ Will require some adjustment to account for the nature of the products, since they are not strictly LTC


FDA
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Other


▪ Two tier products


▪ Annuitization benefits


▪ Bailout options


▪ Waiver of surrender charges (SCs)


▪ Surrender charge types


▪ Rolling – on each deposit, FIFO, LIFO, etc.


▪ Non-rolling – duration only


▪ Renewing – Resetting structure 


▪ On the withdrawal vs. on the deposit


FDA
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Pension Risk Transfer (PRT)


© 2022 WTW. All rights reserved. Proprietary and Confidential. For WTW and WTW client use only. Not suitable for unintended purpose or use by unauthorized recipient.







wtwco.com


51


Overview
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PRT Overview


Defining PRT and Deferred Lives


▪ Pension Risk Transfer (PRT) has been a common industry terminology, but consider ensuring that the valuation manuals 


are specific in defining the type of pension, product or insurance that is in scope of the manual


▪ PRT is expected to refer to Defined Benefit Pension Plans


̵ Defined Benefit pension plans are a form of deferred compensation for services provided by employees of a company or institution


̵ The amounts of benefits that a participant will receive are primarily defined as an annuity payable at a normal retirement age. 


̵ The responsibility of funding that annuity lies with the plan sponsor (or employer)


̵ This responsibility is transferred to an insurance company in a PRT deal.


̵ The annuity is commonly also available earlier or later than normal retirement age and in other forms of payment (single sums, joint annuities, etc.) but with 


adjustments to the amount of benefit to reflect those other options.


▪ PRT would not include:


̵ A defined contribution plan, such as a 401(k) or 403(b) or other type of savings plan


̵ A social insurance program


̵ An individual deferred or immediate annuity that would fall under other definitions (fixed annuities or variable annuities) 


▪ Participants who have not yet commenced payments are typically referred to as “deferred lives” to differentiate them from 


current retirees and beneficiaries who are referred to as “inpay lives”


▪ Deferred lives have a variety of choices (or events) that can impact the amount and timing of benefits and therefore the 


assumptions


▪ Inpay lives may only have life expectancy as the only assumption


PRT
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Mortality Assumption
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PRT Base Mortality Assumptions


Typical Approach and Variables


▪ Common approach for setting the base mortality assumption includes:


▪ Base mortality rates based on either an industry table, a proprietary mortality table, or a table developed by a third-party vendor


▪ Apply historical mortality improvement factors to account for time elapsed since mid-point of the study data to the projection date


▪ If mortality experience data (MED) is available, compare rates to mortality table and adjust base table accordingly based on analysis and 


credibility
̵ Adjustments typically made by subsets based on where the largest deviations are (e.g., by attained age groups or gender), subject to credibility within the 


subgroups


Key variables which may be reflected in base rates or otherwise reflected via factors


▪ Age and Gender (always reflected, typically in base rates)


▪ Recipient Type (typically reflected)


▪ Industry (typically reflected)


▪ Collar (typically reflected)


▪ Benefit Type (often reflected)


▪ Benefit Amount (less commonly reflected)


▪ Zip Code (less commonly reflected)


▪ Must also consider if rates are appropriate for inpay lives, deferred lives, or both


PRT
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PRT Base Mortality Assumptions


Key Variable Details


▪ Age and gender
▪ Gender universally provided


▪ Attained age can be calculated as the date of birth is typically provided


▪ Recipient type
▪ Recipient type information (i.e., participant or beneficiary) typically provided 


▪ Beneficiaries can have higher mortality than participants


▪ Industry or collar
▪ Industry not usually provided but company name is, and Standard Industrial Classification (SIC) or North American Industry Classification 


Systems (NAICS) codes can be used to determine industry


▪ Collar or salary status (salary or hourly) not always available


̵ Industry and benefit amounts can be used to inform which collar is more applicable


▪ Industrial/blue collar tends to have higher mortality versus financial/white collar


▪ Benefit type
▪ Benefit type (i.e., single life, joint life, or certain) information is typically provided


▪ Joint life tends to have lower mortality


▪ Certain and life typically expected to have higher mortality


PRT


© 2022 WTW. All rights reserved. 55







wtwco.com


PRT Base Mortality Assumptions


Key Variable Details - Continued


▪ Benefit amount
▪ Always provided


▪ Higher benefits can experience lower mortality


▪ Judgment and care is needed, as benefit amount could be driven by a number of items:


▪ Salary


▪ Length of employment


▪ Pension plan benefit richness and features


▪ Length of time plan was in effect


▪ Zip code


▪ While not common industry practice currently, we have seen some insurers vary mortality by zip code


▪ Zip code factors provided in some third-party vendor mortality analysis


▪ Based on a geodemographic analysis which can include variables such as:


̵ Proportion renting


̵ Median income


̵ Persons per household


̵ Unemployment rates


PRT
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Other Mortality Assumptions


Mortality Improvement and Inpay Versus Deferred


▪ Historical Mortality Improvement (HMI) 


▪ Industry HMI factors typically applied to bring expected mortality up to the projection start date


▪ HMI factors can vary by attained age or any of the other variables considered when setting base PRT mortality


▪ Future Mortality Improvement (FMI)


▪ Applied in modeling to account for mortality improvement starting from the projection date


▪ Mortality for inpay lives may differ from deferred lives


▪ Some mortality studies covered all ages and both inpay and deferred lives, in which case rates which vary by age would be expected to 


inherently capture the difference (as younger ages would be dominated by deferred lives, with inpays at older attained ages)


▪ Mortality studies which only cover inpay lives must make some provision for differing mortality of deferred lives


̵ If deferred lives are still working, this is a known factor in their overall health


PRT
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PRT Base Mortality Assumptions


Recommendations – Approach


▪ Consider that mortality assumptions be based on industry tables and/or relevant experience when available


▪ As mortality experience can vary widely based on pension plan population characteristics, consider ensuring that applicable experience is 


utilized


▪ When applicable experience data is available, consider adjusting base mortality rates based on the credibility of the data


▪ Consider applying margins which decrease mortality to reflect uncertainty, particularly if using data from similar but not identical business


▪ Consider a floor assumption such that mortality assumptions used would produce expected deaths no less than the floor


▪ Subsequent slides explore various published PRT mortality tables and other publicly available experience data which can 


be used in setting a floor mortality assumption


PRT
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PRT Recent Industry Studies


Experience Data Composition


94-GAM RP-2000 RP-2014 (RP-2006)* PUB-2010 PRI-2012


Purpose To supersede 83-GAM 


as a valuation standard


For Treasury Dept 


to consider for 


uninsured 


pensions


To supersede 


RP-2000


To study public 


sector plans since 


RP-2006 excluded 


the public plan data 


submitted


To study private sector 


plans, update RP-2006, 


RPEC's intention to 


update every 5 years


Covered Years 1986-1990 1990-1994 2004-2008 2008-2013 2010-2014


Central Year 1988, 


projected to 1994


1992, 


projected to 2000


2006, 


projected to 2014


2010 2012


Life-Years of 


Exposure


unavailable 11,000,000 10,500,000 46,000,000 16,100,000 


Deaths unavailable 190,000 220,000 580,000 343,000 


Number of Plans insured inpays 


from 11 insurance 


companies


100 uninsured 


plans


38 private plans 78 public plans 402 private plans


▪ Several base mortality rates have been published over recent years by the SOA’s Retirement Plans Experience Committee (RPEC), which 


were all considered as part of developing our recommendations


▪ The table below summarizes the experience data basis for each of the PRT base mortality tables 


PRT


*The RP-2014 study is also referred to as RP-2006. The RP-2014 table applies additional mortality improvement from 2006 to 2014
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PRT Recent Industry Studies


Published Table Characteristics


94-GAM RP-2000 RP-2014 (RP-2006)* PUB-2010 PRI-2012


Margins Yes: 7% No No No No


Gender M and F M and F M and F M and F M and F


Collar n/a Blue, White, and Total Blue, White, and Total
Blue, White, and 


Total
Blue, White, and Total


Amounts n/a
Benefit amounts (small, 


medium, large)


Salary or Benefits, 


in quartiles


Salary or Benefits, 


in quartiles


Salary or Benefits, 


in quartiles


Health n/a Healthy and Disabled Healthy and Disabled Healthy and Disabled Healthy and Disabled


Status n/a Employee, Annuitant Employee, Annuitant
Employee, Annuitant, 


and Survivor


Employee, Annuitant, 


and Survivor


Job Category n/a n/a n/a
Teachers, Safety, 


General
n/a


▪ The table below summarizes the experience data basis for each of the PRT base mortality tables 


PRT


*The RP-2014 study is also referred to as RP-2006. The RP-2014 table applies additional mortality improvement from 2006 to 2014
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PRT Recent Industry Tables


Table Rates Comparison 


▪ In order to compare the various PRT industry tables, annuity factors were calculated for males and females using three 


different attained ages and two discount rates


▪ Annuity factors are shown as a ratio of the 94 Group Annuity Mortality (GAM) with scale AA in order to compare the 


difference in results


▪ Differences in white collar and blue collar (RP-2006 with MP-2020) and retiree versus survivor (Pri-2012 with MP-2020) 


show the impact of these variables on mortality


Present Value (2%) of Immediate Annuity 


Presented as a Ratio to Result Using 94GAM with Scale AA


Gender
Attained 


Age


Base Mortality Table and MI Scale


94GAM


AA


RP-2000


AA


RP-2000


BB


RP-2006 


Annuitant


MP-2020


RP-2006 


Annuitant 


White


MP-2020


RP-2006 


Annuitant 


Blue


MP-2020


Pub-2010 


Retiree General


MP-2020


Pri-2012 


Retiree


MP-2020


Pri-2012 


Survivor


MP-2020


Male


55 0% -2% 1% -4% 2% -6% 0% -4% -19%


65 0% -3% 1% -2% 4% -6% 1% -2% -17%


75 0% -6% 1% -1% 5% -6% 1% -2% -12%


Female


55 0% -2% 1% -4% 2% -6% 0% -4% -19%


65 0% -3% 1% -2% 4% -6% 1% -2% -17%


75 0% -6% 1% -1% 5% -6% 1% -2% -12%


PRT
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PRT Mortality Table Recommendation


Floor Assumption Approach


▪ We would suggest the Pri-2012 table be used as the basis for the 


floor mortality assumption


▪ Most recent published table using the most recent data


̵ SOA’s Retirement Plans Experience Committee released report in October 2019: 


https://www.soa.org/resources/experience-studies/2019/pri-2012-private-mortality-


tables/


▪ Based on private-sector retirement plans in the United States


̵ Objective was an update to RP-2014


̵ Unlike RP-2014, dataset includes substantial amount from multi-employer plans


̵ Unlike RP-2014, Pri-2012 tables include separate rates for retirees and beneficiaries


▪ Has been widely adopted in the valuation of pension plans 


▪ Includes rates which vary by some key mortality drivers, as shown in the 


table 


▪ RPEC encourages stakeholders to consider Pri-2012 within the relevant 


assumption universe, and to apply an appropriate improvement scale


Key Factors PRI-2012


Retiree / Employee ✔


Gender ✔


Status / Recipient Type ✔


Industry / Job ✖


Collar* ✔


Benefit Type/Form ✖


Benefit Amount* ✔


Zip Code ✖


* Benefit amount and collar rates cannot be used in combination
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Pri-2012 Base Mortality Table


Limitations


▪ The Pri-2012 table does have some limitations:


▪ Rates are provided by collar OR by benefit amount, but not combined


̵ Meaning only one can be selected as a basis for mortality rate variation


▪ Benefit amount variation is limited – bottom quartile and top quartile only, with an aggregate set


̵ Given this limitation, recommend collar-based rates


▪ Zip code factors not included


̵ Some insurers utilize but most do not


̵ Public data unavailable


▪ No industry-based factors


̵ No industry based PRT public data available


̵ Could leverage SOA 2016 Group Term Life Mortality Study, which included SIC based mortality factors


▪ No benefit type factors


̵ No benefit type based PRT public data available


̵ Could leverage SOA 2009-2013 Individual Payout Annuity Mortality Experience


▪ WTW proprietary data was used to assess the impact of industry and benefit type on annuity factors, as detailed on 


subsequent slides
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Assessing Pri-2012 Limitation Impacts


WTW Pension Mortality Analysis


▪ To assess impact of industry and benefit type on PRT mortality, WTW’s propriety Pension Mortality Analysis (PMA) was 


utilized


▪ PMA covers mortality data from 2009-2013 for 27 WTW retirement/benefit plans and is based on nearly 4 million life years 


of exposure and approximately 135K deaths


▪ Has matched recent actual plan experience closely


▪ Average annuity factors using PMA mortality rates and a discount rate of 4% were calculated for ages 50, 55, 60, 65, 70, 


75
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Mortality Impact - Industry


Annuity Factor Ranges


▪ PMA rates vary by six industries:


▪ Aero/Defense ⯀ Finance


▪ Manufacturing-Other ⯀ Utilities


▪ Pharmaceutical ⯀ Other


▪ The table below shows the range between maximum and minimum annuity factors calculated for a variety of different 


pension population types for the six industries listed above


▪ Rates were calculated assuming male participant with a monthly benefit amount between 1,550 and 1,750


▪ While a large, industry diverse block would be expected to be reasonable at an aggregate level, this variation could be 


material for smaller, less diverse blocks and a method of reflecting industry may be needed


Average Deviation in PMA Annuity Factors Due to Industry


Collar Benefit Type Range in Annuity Factor


Blue Single Life 4%


Blue Joint and Survivor 7%


Blue Certain and Life 3%


White Single Life 7%


White Joint and Survivor 5%


White Certain and Life 8%
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Industry Based Factors


2016 Group Term Life Mortality Study and Tables


▪ The SOA 2016 Group Term Life Mortality Study (Group Term Study) included mortality factors by SIC code


▪ SIC codes were grouped into broad industry groups (listed in the table below) according to similar mortality factors


▪ See Appendix A for a list of SIC codes for each industry grouping


▪ Average annuity factors for the Pri2012 rates with mortality factors applied were compared to the average annuity factors 


using PMA


▪ Factors were set using the Group Term Study and the comparisons


Industry Grouping Factor


Finance, Insurance, and Real Estate 90%


Healthcare services 90%


Wholesale Trade, Retail Trade, Services, Public administration 95%


Manufacturing (high tech) 95%


Manufacturing (others) 105%


Transportation, Communication, Utilities, Mining 110%
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Mortality Impact – Benefit Type


Annuity Factor Ranges


▪ PMA rates vary by three benefit types:


▪ Single life


▪ Joint and Survivor


▪ Certain


▪ The table below shows the range between maximum and minimum annuity factors calculated for a variety of different 


pension population types


▪ Rates were calculated assuming male participant with a monthly benefit amount between 1,550 and 1,750


▪ While a large, benefit type diverse block would be expected to be reasonable at an aggregate level, this variation could be 


material for smaller, less diverse blocks and a method of reflecting benefit type may be needed


Average Deviation in PMA Annuity Factors 


Due to Benefit Type


Collar Range in Annuity Factor


Blue 8%


White 3%
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Factors Based on Benefit Type


2009-2013 Individual Payout Annuity Mortality Study


▪ The SOA 2009-2013 Individual Payout Annuity Mortality Study (PA Study) included experience by benefit type


▪ Average annuity factors for the Pri2012 rates with mortality factors applied were compared to the average annuity factors 


using PMA


▪ Factors were set using the PA Study and the comparisons


Benefit Type Factor


Certain 105%


Joint and Survivor 95%


Single Life 100%
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Assumptions for Deferred Lives
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Existing Guidance on Measuring Pension Obligations


Applicable Actuarial Guidance


▪ There are several applicable actuarial guidelines that specifically related to the measurement of pension obligations. Given 


the broad variety of pension designs, as well as established industry practice we would suggest looking to the following 


ASOPs:


▪ ASOP 4: measuring pension obligations (cash flow projections, present values)


̵ Main points: identify data, plan provisions, assumptions


̵ https://www.actuarialstandardsboard.org/asops/measuring-pension-obligations-determining-pension-plan-costs-contributions/


̵ Despite the caveat within this ASOP that it does not apply to annuity pricing, it does provide many useful considerations for actuaries when measuring 


pension obligations


▪ ASOP 27: selecting economic assumptions


̵ While not in scope for this presentation, consider economic conditions can and do affect demographic behavior such as increased lump sum elections when 


interest rates decrease significantly and vice versa when setting assumptions


▪ ASOP 35: selecting demographic and noneconomic assumptions


̵ Identifying types, formats, ranges, consistency of assumptions


̵ https://www.actuarialstandardsboard.org/asops/selection-of-demographic-and-other-noneconomic-assumptions-for-measuring-pension-obligations-effective-


august-1-2021/


▪ ASOP 51: assessing risk associated with measuring pension obligations


̵ Among the risks included are demographic risk


̵ Methods for assessing risk include scenarios, sensitivities, stochastic modeling, stress tests.
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PRT Reserving


Differences From Other Pension Obligations


▪ When measuring and reporting pension obligations, most ASOPs for pension obligations have as their main focus the 


private pension plan sponsor who must follow funding rules (IRS), accounting rules (FASB), and others (e.g., PBGC) 


▪ Most plan sponsors apply an actuarial cost method to fund the pension obligation, which spreads the funding over the 


future


▪ To maintain funded status the sponsor must contribute funds to the pension trust from other assets. 


̵ E.g. Smoothing methods for assets and demographic assumptions are common


▪ Participants may still be accruing future benefits in the plan


▪ Insurers will not expect to contribute additional funds


̵ They expect to receive full funding at the initial transaction of a PRT deal


̵ Most plans in PRT are frozen (i.e., benefits are no longer accruing)


▪ Sponsor valuations generally are not performed more often than annually


▪ Insurers generally measure monthly or quarterly
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Demographic Assumptions for Deferred Lives


Types of Assumptions


▪ Consider plan provisions, benefit formulas and factors that will affect timing and value of any potential benefit payments


▪ Types include: 


▪ Retirement age (age of commencing a payment)


▪ Withdrawal (age of leaving the employer when not commencing immediately)


▪ Mortality and mortality improvement 


▪ Disability and recovery (age of disability incidence)


▪ Election of optional forms


▪ Administrative expenses


▪ Household composition (marriage, remarriage, spouse age difference)


▪ Missing or incomplete data (how or when to fill in)


PRT


© 2022 WTW. All rights reserved. 72







wtwco.com


Deferred Lives


Types of Deferred Lives


▪ Deferred Lives that may require separate consideration for assumptions:


▪ Active employees


̵ May still be earning future service, which may impact pension eligibility or amount


▪ Terminated employees entitled to a pension, but not yet commenced


̵ Typically have frozen benefits, but different rules may apply since they terminated before a specific eligibility date


▪ Beneficiaries of deceased employees that have not yet commenced


̵ Plans have a variety of rules for when and what benefits a beneficiary is to receive


̵ Often a missing data element where the participant is known to be deceased, but the plan sponsor did not determine marital status or existence of 


beneficiary, leaving the record in a state of limbo


̵ Consider including them if there is any doubt


▪ Alternate payees not yet commenced (ex-spouses entitled to a portion of a pension as a result of a domestic relations order)


̵ Usually are not allowed a choice of a Joint & Survivor annuity, but depends on plan specifics


̵ Pension may or may not be linked to future choices of the original participant
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Pension Plan Designs


DB Plan Types


▪ Defined Benefit Plans may include different types of pensions:


▪ Traditional plans (and most common seen in PRT deals):


̵ Frozen accrued benefits are provided in census data


̵ Can commence annuity anytime after age 55, for example, at a reduced amount to reflect longer number of payments


̵ Lump sum options may be available. Conversion basis needs to be defined


̵ Their original formulas are usually not important for the insurer to receive, but would include names such as: final average pay, career average pay, flat 


dollar, unit benefit, etc.


▪ Hybrid plans:


̵ Formula first defines an account or lump sum, then defines how an annuity is calculated from that single sum.


̵ Often can be paid as a lump sum (may include whipsaw calculation which is converting annuity back to a present value, but not less than original account 


value on date of commencement)


̵ Often grows with an interest crediting rate (fixed or floating)


̵ Names: cash balance, pension equity, stable value


▪ Combination plans:


̵ Sponsor plan may include multiple plans combined which require the comparison of benefits to choose the largest. The largest may vary over time or under 


different payment options.


̵ Participants may have the option to commence different pieces at different ages and with different forms of payment
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Deferred Life Assumptions


Sources for Assumptions


▪ Sources of assumptions:


▪ Experience studies 


▪ Published tables


▪ Relevant plan sponsor experience


▪ Studies or reports on effects of plan design, specific events, economic conditions, or sponsor characteristics on the demographic 


assumption


▪ General trends relevant to the type of assumption


▪ Relevant info from sponsor or other sources about future expectations


▪ When bidding on new PRT or just after winning, sources include:


▪ Plan sponsor assumptions


̵ From actuarial reports


̵ From Form 5500


̵ From inpay census data


▪ Industry data


̵ Not much can be passed from plan to plan since provisions are so varied


̵ Termination and Disability tables from SOA might be ok, if one can assess the similarities to the plan under consideration


▪ For inforce blocks:


▪ Insurer can perform their own experience study and gain loss analysis (finding which FDA Assumptions create the most gain or loss when 


isolated)
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Setting Assumptions


Format Considerations – is the format of each assumption appropriate?


▪ Consider how the format of the assumption affects the results


▪ Include different segments? (e.g., males and females)


▪ Are there tables or data available that are relevant to the assumption?


▪ Degree to which the format has potential to model anticipated experience


▪ Size of population (simpler formats for smaller populations)


▪ Parameter impact (how important is gender, service, or calendar year?)
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Selecting Assumptions


Additional Considerations


▪ Select each assumption from the appropriate universe of assumptions


▪ Consider significance of each assumption on the result


▪ Plan design will influence assumptions (ex: subsidized early retirement results in younger retirement ages)


▪ Plan experience, and experience from other sources can be useful


▪ Must consider credibility 


▪ Other known factors that may affect future experience (economics, industry, etc.)


▪ Consider that assumptions be reasonable and appropriate for purpose


▪ Reflects professional judgement


▪ Accounts for relevant current and historical data


▪ Reflects actuary’s estimate of future


▪ No significant bias except when purpose requires provisions for adverse deviations


▪ A range of reasonable assumptions may develop


▪ Consistency is important


▪ Consider that demographic assumptions are consistent with one another, and consistent with other benefit plans covering the same group
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Deferred Life Assumptions


Changes and Updates


▪ Consider that at each measurement date actuary determine whether assumptions from a previous measurement date are 


still reasonable


▪ Review recent gain and loss analyses


▪ Consider whether to perform experience study
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Deferred Assumptions


Material Assumptions


▪ In general, the two demographic assumptions that can have the largest effect on the expected pension amounts and 


timing are:


▪ Retirement age


▪ Elected optional forms


▪ Not all pension plans allow the same early retirement or late retirement ages, nor do they allow the same optional forms of 


payment


▪ Experience from one plan may not translate directly to other plans


▪ However, plan design does not always contribute to participant behavior


▪ Beyond demographic assumptions, floating interest rates used to convert annuities to lump sums or account balances to 


annuities may be the next most significant assumption, but this is not covered here.
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Specific Considerations on Each Assumption


Retirement Age


▪ Consider that retirement age takes into account factors that may affect rates of retirement, such as the following:


▪ Employer-specific or job-related factors such as occupation, employment practices, work environment, unionization, hazardous 


conditions, and location of employment;


▪ The plan design, where specific incentives may influence when participants retire;


▪ The design of, and date of anticipated payment from, social insurance programs (for example, Social Security or Medicare) or other non-


employer-sponsored benefit programs (for example, health insurance exchange plan); and


▪ The availability of other employer-sponsored postretirement benefit programs (for example, postretirement health coverage or savings 


plan).
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Specific Considerations on Each Assumption


Other Assumptions


▪ Termination (leaving employment before retirement age)


▪ Industry, unionization, location


▪ Plan design such as early payout options


▪ Does not apply to participants no longer actively employed at the sponsor


▪ Disability incidence


▪ Industry, employer, location


▪ Plan’s definition of disability, and the potential for recovery


▪ Whether benefit amount of availability would change upon disability


▪ Election of optional form


▪ Most plans allow a variety of choice for the participant to receive their pension


▪ Historical experience


▪ Subsidization of any particular forms


▪ Economic factors (i.e., decreasing interest rates may result in increased lump sum elections for participants that understand the value)


▪ Administrative expense


▪ Internal costs to insurer (investment, auditing, legal, trustee)


▪ Format may include dollar amount, percentage of assets, percentage of obligations
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Specific Considerations on Each Assumption


Other Assumptions (Continued)


▪ Household


▪ Marriage, remarriage


▪ Spouse age difference


▪ Impacts joint and survivor annuities and pre-retirement death benefits


▪ Missing or incomplete data


▪ Data quality issues are common on pension business where the plan data may be maintained by the employer, versus individual 


businesses where there is more direct contact between the insurance company and the policyholders


▪ Old age deferreds are a common issue – unsure if they are still living, and if not if they have a beneficiary or estate


▪ Consider materiality, refer to ASOP 23, Data Quality
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Deferred Assumptions


Other General Considerations


▪ Adverse deviations – including this depends on purpose of measurement


▪ Materiality – balance refinement and cost of using refined assumptions with outcome using professional judgement


▪ Combined effect of assumptions – no expected bias


▪ Changes in circumstances – learn of event after measurement date


▪ Other sources of data – economists, demographers, other professionals
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Structured Settlement Annuities (SSA)
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Overview
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What is a Structured Settlement Annuity?


▪ A type of payout annuity


▪ Pattern of benefits, often long duration, issued in conjunction with a legal settlement


▪ Combination of life contingent and certain benefits


▪ Issued to both standard and substandard lives
▪ Mortality is significantly different for standard vs substandard lives


▪ Sold through a competitive bid process


▪ Substandard ratings assigned through underwriting


▪ Sales took off in the early 1980s with a change in tax laws
▪ The 1980s were a period of intense competition
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The SSA Market is Difficult to Size


▪ SSAs are not reported separately in the blue book, so it is difficult to determine the size within the industry


▪ We believe that SSAs comprise at least $60-80 billion (quite possibly more) of statutory reserves across the industry


▪ This total includes certain payments, so the amount subject to mortality risk is lower
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SSA mortality risk example


▪ This example is based on a set of SSA mortality experience data and illustrates the range of mortality assumptions that 


could be developed from this single set of data


▪ This analysis was based on a single significant data set


▪ This is best viewed as an illustrative example of the challenges companies may face in interpreting their own experience, and a company 


may see a different level of variation in their own results


▪ Within each study approach, we considered multiple different base tables which particularly impact the shape of the 


mortality table in later durations, given the lack of experience beyond 25-30 years or so


▪ There were 11 resulting mortality assumptions that we then tested on the data
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The graph shows the 


present value of cash 


flows, discounted at 


4.5%, using 11 different 


variations of results of 


the same mortality 


experience data, and 


split by standard lives vs. 


substandard lives. Each 


bar indicates the ratio of 


the PV as a percentage 


of the average of the 


11 PVs.


SSA mortality risk example – PVs are highly sensitive to nuances in mortality


85%


90%


95%


100%


105%


110%


1 2 3 4 5 6 7 8 9 10 11


Impact on PV of CF @ 4.5%


Substandard % of Average Standard % of Average


SSA


© 2022 WTW. All rights reserved. 89







wtwco.com


85%


90%


95%


100%


105%


110%


1 2 3 4 5 6 7 8 9 10 11


Impact on PV of CF @ 9.0%


Substandard % of Average Standard % of Average


This graph shows the 


exact same presentation 


as the previous page 


but using a discount 


rate of 9%. The 


difference among the 11 


PVs settles down a bit 


because the higher 


discount rate tempers the 


differences 


in later durations.


Note that the PV at 9.0% 


is about half of the PV at 


4.5%.


SSA mortality risk example – PVs are highly sensitive to nuances in mortality…and interest
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Why do SSAs present a mortality challenge?


▪ Diverse annuitants and cash flow patterns


▪ No SSA industry tables due previously to lack of credible data, and more recently to COVID (SOA has reconvened this 


committee, and this project is being resumed as of November 2021)


▪ Industry credibility has improved but remains limited, particularly in comparison to other life insurance products


▪ Credibility weighting only works if there is a reasonable expected basis


▪ Limited data available on administrative systems


▪ Original underwriting provides limited insight and may be decades old


▪ Underwriting standards may have changed significantly over the life of a given block


▪ Lack of information on current health of annuitants


▪ Rated ages
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Industry Experience


for Standard Lives
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With no industry SSA table, how is SSA mortality typically reflected?


▪ Statutory reserves largely use the 1983 IAM table 


▪ Substandard mortality uses the Constant Extra Death ("CED") methodology


▪ CED is defined in Actuarial Guideline IX-A as follows:


▪ "The minimum reserves for applicable annuity contracts are the reserves obtained by making a


constant addition to the mortality rate of the otherwise applicable valuation mortality table such


that the expectation of life on the adjusted valuation table is greater than or equal to the average of


the expectations of life indicated by or obtained from information given by the company’s medical


directors or underwriters during the underwriting and pricing process."


▪ CED is determined by contract at the issue date and held level for life


▪ Base table is commonly an annuity valuation table or population table


▪ Substandard lives may be reflected through rated age


▪ Periodic A/E adjustments applied based on experience
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Recent Industry Experience – Standard Lives


▪ Source: Society of Actuaries 2005-2017 Structured Settlement Mortality Experience Report, Table 10.1


▪ 17,814 deaths


▪ The “2011 SSA” expected basis represents a population table based on the Social Security Administration data


SSA


© 2022 WTW. All rights reserved. 94







wtwco.com


Recent Industry Experience – Standard Lives


Experience by Gender and Benefit Structure


▪ The 1983 IAM table is currently in use for statutory reserve mortality


▪ While males and females are reasonably similar in overall A/E, consider the shape of the experience vs. the underlying 


curve


▪ Not unlike payout annuity experience, we see a material difference in A/E experience related to the structure of the 


benefits (life only vs. some level of guarantee)


▪ A/E by contract results by credible study year differed by 10% or more, even after adjusting for mortality improvement


Expected Basis 1983 IAM 2011 SSA Midpoint


Total 142% 115%


Male 141% 118%


Female 143% 110%


Includes Period Certain or Refund 158% 127%


Life only 122% 100%
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Recent Industry Experience – Standard Lives


Experience by Duration


The variations by duration are material


IAEC 2005-17 Structured Settlement Study


Not Underwritten and Standard Contracts Combined


By duration, A/E on a contract basis


Duration Deaths 1983 IAM 2011 SSA Midpoint


1-5 1,671 125% 97%


6-10 1,611 142% 111%


11-15 1,948 155% 123%


16-20 3,531 155% 126%


21-25 4,764 138% 114%


26-30 3,382 136% 112%


31-35 876 147% 121%


36-40 30 116% 95%


41-45 1 421% 362%


Grand Total 17,814 142% 115%
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Recent Industry Experience – Standard Lives


2011 SSA Midpoint at highly credible attained age groups


SSA


Standard Lives:


A/E Ratio by Contract 2011 SSA Midpoint
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Industry Experience
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© 2022 WTW. All rights reserved. Proprietary and Confidential. For WTW and WTW client use only. Not suitable for unintended purpose or use by unauthorized recipient.







wtwco.com


Summary of Key Substandard SSA Mortality Risks


▪ Business relates to both unimpaired lives and mildly to severely impaired lives


▪ Causes and degrees of impairment vary widely and data on impairments might not be readily available


▪ Limited experience especially in the later durations


▪ Original underwriting may not have been appropriate and/or sufficient documentation is not available to make that 


determination


▪ Medical advances since the time of issue may have had a significant impact on life expectancy for some annuitants


▪ It takes time for evidence to emerge that the mortality experience is worse than expected


In order to fully appreciate the potential risks, 


it is imperative to sensitivity test a range of mortality curve shapes. 
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What are Rated Ages and why are they a challenge?


▪ Assigned by underwriters at the time of sale 


▪ Based largely on life expectancy at that time


▪ May be part of a larger pricing/sales strategy


▪ Different underwriting/pricing eras over time


▪ Lack of uniformity across the industry
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What approaches has the industry used to deal with Rated Ages and mortality?


▪ Constant extra deaths (CED), used for statutory reserves (AG IX-A)


▪ Rated age, used for GAAP reserves


▪ Exact age


▪ Illustrative sample reflects a male issue age 31, rated age 56 using the 83 IAM table
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Recent Industry Experience – Substandard Lives


By Duration


▪ Source: Society of Actuaries 2005-2017 Structured Settlement Mortality Experience Report, Table 21.1


▪ 13,475 deaths


▪ The “SSA 2011” expected basis represents a population table based on the Social Security Administration data
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Recent Industry Experience – Substandard Lives


The following slides reflect slices of the industry experience


▪ A/E on a count basis, with shaded cells indicating where there were more than 800 deaths observed


▪ The 1983 IAM CED basis is the current statutory reserve mortality basis


▪ The SSA Average-Standard uses actual age


▪ The SSA Average-Rated is closest to the current GAAP approach
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Recent Industry Experience – Substandard Lives


By Duration and Benefit Type


▪ Overall A/E ratios are heavily weighted by earlier duration experience


▪ Review of duration-based results reveals places where experience does not align well with the shape of existing tables
▪ Surprisingly, perhaps, the actual age (total) experience seems to have the best match of shape to the experience


▪ However, that will vary as companies will have different mixes of business


▪ Not unlike payout annuities, we see material differences in experience for benefit types that include some level of guarantee versus life only


Duration Grand
Total1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-41


Actual Deaths - Total 3,648 3,404 2,190 1,690 1,447 858 220 18 13,475 


1983 IAM - Standard Plus 1983 IAM CED 


TOTAL 62% 71% 80% 101% 113% 116% 130% 128% 78%


Includes Period Certain or Refund 79% 78% 85% 104% 117% 124% 131% 151% 89%


Life Only 49% 64% 75% 99% 109% 108% 128% 92% 68%


2005-17 SSA Average - Standard


TOTAL 205% 230% 263% 284% 271% 246% 248% 254% 238%


Includes Period Certain or Refund 340% 302% 291% 283% 269% 251% 230% 249% 295%


Life Only 137% 184% 244% 295% 271% 239% 266% 271% 189%


2005-17 SSA Average - Rated


TOTAL 96% 88% 81% 81% 72% 59% 54% 41% 82%


Includes Period Certain or Refund 135% 104% 90% 87% 78% 66% 64% 66% 95%


Life Only 71% 76% 71% 70% 62% 50% 46% 21% 68%


SSA


© 2022 WTW. All rights reserved. 104







wtwco.com


Recent Industry Experience – Substandard Lives


By Size of Rate-up and Benefit Type


▪ Overall A/E ratios are also heavily weighted to lower (1-20 year) rate-ups, but companies will have different mixes of business


▪ The fit to various mortality tables differs dramatically based on the size of the rate-up (which is an indicator of the degree of impairment of the 


annuitant)


Years Rated Up Grand
TotalA: 1-10 B: 11-20 C: 21-30 D: 31-40 E: 41-50 F: 51-60 G: 61-70 H: 71-80 I: 81+


Actual Deaths - Total 5,874 4,707 1,339 484 396 368 234 71 2 13,475 


1983 IAM - Standard Plus 1983 IAM CED 


TOTAL 83% 78% 81% 63% 63% 62% 57% 51% 52% 78%


Includes Period Certain or Refund 99% 87% 94% 72% 67% 70% 74% 96% 95% 89%


Life Only 73% 69% 66% 48% 56% 46% 41% 29% 36% 68%


2005-17 SSA Average - Standard


TOTAL 156% 292% 641% 1062% 2369% 4527% 8040% 12294% 8453% 238%


Includes Period Certain or Refund 184% 329% 797% 1440% 2644% 5283% 10325% 22158% 55545% 295%


Life Only 132% 256% 483% 668% 1963% 3218% 5709% 7155% 4575% 189%


2005-17 SSA Average - Rated


TOTAL 91% 86% 79% 57% 67% 60% 48% 31% 21% 82%


Includes Period Certain or Refund 104% 96% 100% 83% 78% 72% 64% 55% 102% 95%


Life Only 82% 74% 59% 34% 51% 40% 33% 18% 12% 68%


SSA
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Recent Industry Experience – Substandard Lives


By Duration and Size of Rate-Up


▪ Unfortunately, 


credibility 


rapidly drops 


when we start 


slicing the 


results further


▪ That said, there 


are still general 


patterns that 


emerge based 


on both 


duration and 


size of rate-up


Duration Grand
Total1-5 6-10 11-15 16-20 21-25 26-30 31-35 36-41


Actual Deaths - Total 3,648 3,404 2,190 1,690 1,447 858 220 18 13,475 


1983 IAM - Standard Plus 1983 IAM CED 


TOTAL 62% 71% 80% 101% 113% 116% 130% 128% 78%


1-10 years rate-up 62% 78% 97% 120% 151% 142% 136% 108% 83%


11-20 years rate-up 58% 69% 83% 110% 109% 121% 151% 151% 78%


21-30 years rate-up 72% 67% 76% 91% 97% 108% 144% 275% 81%


31-40 years rate-up 66% 49% 60% 58% 64% 95% 95% 47% 63%


41+ years rate-up 59% 58% 48% 66% 85% 65% 70% 48% 60%


2005-17 SSA Average – Standard


TOTAL 205% 230% 263% 284% 271% 246% 248% 254% 238%


1-10 years rate-up 137% 152% 170% 180% 196% 169% 151% 114% 156%


11-20 years rate-up 313% 293% 291% 320% 258% 240% 271% 257% 292%


21-30 years rate-up 1007% 726% 638% 605% 511% 429% 478% 897% 641%


31-40 years rate-up 2429% 1327% 1148% 877% 739% 802% 538% 233% 1062%


41+ years rate-up 10042% 7235% 3262% 2593% 2553% 1617% 1263% 666% 3773%


2005-17 SSA Average – Rated


TOTAL 96% 88% 81% 81% 72% 59% 54% 41% 82%


1-10 years rate-up 86% 89% 94% 99% 110% 94% 85% 69% 91%


11-20 years rate-up 99% 88% 83% 90% 71% 67% 76% 64% 86%


21-30 years rate-up 133% 92% 79% 75% 62% 52% 55% 93% 79%


31-40 years rate-up 140% 72% 64% 51% 40% 40% 27% 11% 57%


41+ years rate-up 143% 89% 49% 46% 41% 21% 16% 7% 56%


SSA
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Mortality Assumption for SSA
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Structured Settlement Annuities (SSA) 


▪ Consider whether there is direct, highly credible company experience


▪ If there is company experience, consider if mortality should be based on this company experience, and margins shall be 


applied to the experience to reflect data uncertainty.


▪ If direct, highly credible experience data is not available, the standard projection amount mortality shall be developed 


using industry data based on the most recent SSA mortality study published by the Society of Actuaries


▪ SSA is unique in that the blocks across companies are not at all homogeneous, and some companies will even have different eras of 


business with significantly different risk factors (impacting the relevance of company experience studies)


▪ The risk of a specific guard rail (e.g., factor applied to an industry table) is that it may introduce far too much conservatism for some 


companies, while being too aggressive for other companies


▪ Many companies do not have ample, relevant credible experience and will need to rely upon industry data to determine their guard rail, 


which we would consider be based on the industry study refined to fit the risk factors of their block


▪ Margin shall be applied in a direction (i.e., increase in mortality) that results in a higher reserve.


▪ The expected mortality curves shall then be adjusted based on the credibility of the experience used to determine the 


expected mortality curve.


▪ Mortality experience from standard SSA shall not be combined with mortality experience from substandard SSA for 


purposes of determining credibility or setting assumptions


▪ Consider choosing the expected table basis and approach to reflecting substandard ratings to have a reasonable and 


appropriate fit to the industry experience data


SSA


Standard Projection Amount
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Structured Settlement Annuities (SSA)


▪ Standard SSA industry experience will be used as the mortality basis for standard SSAs


▪ Substandard SSA industry experience will be used as the mortality basis for substandard SSAs


▪ Whether using company or industry experience, we suggest the actuary consider:


▪ Issue age and duration impacts on the shape of the mortality curve


▪ A range of underlying expected mortality table bases given the current lack of industry Structured Settlement Annuity table, and the shape 


of the mortality table


▪ Experience variations based on level of guarantee in the contract at issue


▪ The impact of the durational experience on the shape of the projected mortality curve


▪ The shape of the mortality curve for the potential life of the business, beyond the availability of experience data


▪ Consider choosing the expected table basis and approach to reflecting substandard ratings to reflect a reasonable and 


appropriate fit to the experience data


▪ The fit of experience versus common substandard mortality methodologies, including rated age mortality and constant extra deaths


▪ Consider the degree of rate-up in the current block, considering the need for a different assumption or approach for severely impaired 


lives vs moderately impaired lives vs mildly impaired lives


▪ We suggest that actuary be able to justify the level of granularity considered in the setting of the assumption


SSA


Standard Projection Amount
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Structured Settlements


▪ When setting margins in assumptions and defining sensitivity tests, we suggest considering:


▪ That the level of risk inherent in a structured settlement block may not adequately be measured by statutory reserves relative to the 


company as a whole


▪ That current Statutory reserve mortality methodologies for substandard business are not well supported by industry experience


▪ That uncertainty increases over the life of the liability


▪ That poor mortality experience (in the form of fewer deaths) takes a very long time to emerge in experience study data


▪ That currently, experience is generally only credible for up to about 30-35 durations since issue


▪ The expectation is that the margin on SSA mortality would be higher than a typical margin on blocks with significant, 


credible, stable company or industry experience


▪ Where direct, highly credible company experience data is not available, a higher margin (applied to the industry 


assumption) may be appropriate.


▪ Challenges in modeling a more refined SSA mortality assumption (where the challenges lead to certain modeling 


simplifications) may also warrant a higher margin.


SSA


Mortality assumption margins
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Structured Settlement Annuities


▪ Future Mortality Improvement (“FMI”) has not been studied for Structured Settlements at the industry level at this time


▪ Inclusion of FMI will naturally result in higher reserves compared to setting FMI to zero


▪ FMI is not currently required for statutory reserve purposes, and we are not aware of any companies that choose to 


include it for statutory reserves


▪ In theory, the level of FMI could vary widely, particularly for different types of impairments that may experience flat FMI 


unless and until a significant medical advancement occurs


▪ Consider the mix of business and types and levels of impairments when deciding how much FMI and how many years of 


FMI to reflect for reserve purposes


▪ For the purposes of the standard projection amount, consider that FMI be set to population levels and reflected for 20-30 


years, or until no longer material to the results


▪ Consider that the exclusion of FMI (setting FMI to zero) be an exception that is specifically justified by the actuary


SSA


Future mortality improvement
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Payout Annuities (SPIA/DIA)
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Overview
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What is a Single Premium Immediate Annuity (SPIA)?


▪ A type of payout annuity with payment starting within the first year


▪ Combination of life contingent and/or certain benefits


▪ Typically issued without any underwriting


▪ Substandard offered by a few companies, with underwriting


▪ Mortality typically select/low on life contingent policies due to self selection  


▪ Fairly small market, with sales concentrated with a few companies


▪ Most business sold in a competitive/price sensitive market


▪ Some business provided as a settlement option on life and annuity products


▪ Typically, large case limits and some separate life only limits


▪ Forms of annuity


▪ Certain only


▪ Single life only, with period certain/installment refund or with cash refund


▪ Joint life only, with period certain/installment refund or with cash refund


▪ Other options, payment increases (fixed, index based), dividends rare


SPIA/DIA
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What is a Deferred Immediate Annuity (DIA)?


▪ A type of payout annuity, with payment starting a year or more after issue, typically several years later


▪ Combination of life contingent and/or certain benefits


▪ Cash refund popular, life only also significant


▪ Often options to adjust start date within a defined range are common


▪ Typically issued without any underwriting


▪ Mortality typically select (low) on life contingent policies


▪ Very small market, but many participants given the market size


SPIA/DIA
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SPIAs/DIAs have a moderate degree of mortality risk


▪ Mortality experience 


▪ Credibility is often low for companies at a detailed level, with minimal new issues in any given year, except for some of the largest writers


▪ Credibility is low for many small blocks even in aggregate, with high volatility of results period to period


▪ Issues with inforce blocks are typically related to old valuation mortality tables and old high valuation interest rates


▪ New business assumptions for mortality can vary by company significantly, but many price with 100% of 2012 


IAM


▪ A few companies assume higher percentages of 2012 IAM, some with credible experience, some based on other adjustments 


▪ Most just apply scale G2 for mortality improvement 


▪ Many make adjustments for life only vs period certain selection 


SPIA/DIA
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SPIAs/DIAs New Issue Assumptions vs. VA/FIA Living Benefits


▪ Most companies will just assume 100% of 2012 IAM for new issues


▪ Limited experience to make more refinements, with some adjusting the table to remove assumed conservatism (by experience or expert 


judgement). Few have significant experience to refine significantly


▪ Many make select and ultimate (durational) adjustments, especially for life only forms of annuity. 


▪ Aged blocks can often run significantly higher than 2012 IAM, given both smaller and less competitive sales, as 


well as later duration business (VA/FIA industry assumptions on the left and SPIA/DIA on the right below)


SPIA/DIA
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2012 IAM / G2


Standard projection amount


▪ 2009 Payout mortality study underlying 2012 IAM leveraged by some companies, as well as the updated study in 


2013


▪ Period certain selection common


▪ Case size factors not common


▪ 2012 IAM mortality rates are select (low) 


▪ 2012 IAM with G2 projects new issues into their 90s


▪ Significant self selection, with some experience from large back-to-back policies (life underwritten preferred mortality) 


▪ Key groupings for setting mortality assumptions


▪ SPIA/DIA Life only


▪ SPIA/DIA Life with period certain or other guarantees


▪ Settlement options


▪ Potential breakpoints depending on market competitiveness


SPIA/DIA
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Expenses
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Expenses


▪ For most FDAs maintenance expense costs typically are consistent with overall VA expense levels


▪ Product complexity is very similar (FDA with enhanced benefits), which will translate into similar policy administration expenses


▪ We expect increasing hedging/ALM needs (with increasing index account complexity and variety), as well as expected increasing


sophistication of Asset Liability Management (ALM) due to increased risk and regulation support


▪ We would suggest the same $100 per policy per year (100% of VA) is used for FDAs, except simple FDAs without optional benefits.


▪ For Payouts, SPIAs, Structured Settlements and PRT are much simpler to administer


▪ We would suggest $50 (50% of the VA VM-21 level), based on comparable benchmarks for direct and TPA expenses


▪ For other simple annuity products, costs are typically less than VAs


▪ For traditional fixed annuities (FDAs without optional benefits) & DIAs, administrative and hedging/ALM complexity is lower than for VAs


▪ We would suggest $75 (75% of the VA VM-21 assumption), given surrender and other product features that need to be managed


Expenses
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Appendix A: List of SIC Code by Industry


PRT
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Appendix A: List of SIC Codes by Industry Group - PRT 
Manufacturing


(high tech)
Finance, Insurance, and 


Real Estate
Healthcare services Manufacturing 


(other)
Transportation, Communication, 


Utilities, Mining
Wholesale Trade, Retail 
Trade, Services, Public 


administration


1521 - 1529


1530 - 1542


2211 - 2299


2311 - 2399


2441 - 2499


2511 - 2599


2711 - 2711


2721 - 2789


2791 - 2796


2841 - 2851


2861 - 2869


2911 - 2911


2951 - 2952


3111 - 3111


3131 - 3149


3151 - 3199


3541 - 3569


3571 - 3579


3581 - 3599


3612 - 3652


3661 - 3669


3671 - 3679


3691 - 3699


3721 - 3728


3751 - 3799


3811 - 3873


3911 - 3999


4512 - 4513


4522 - 4522


4581 - 4581


4724 - 4789


4812 – 4899


6011 - 6029


6035 - 6036


6061 - 6062


6081 - 6099


6111 - 6163


6211 - 6289


6311 - 6399


6411 - 6411


6512 - 6553


6712 - 6799


9311 – 9311


2831 - 2836


5047 - 5049


5912 - 5912


8011 - 8049


8051 - 8059


8062 – 8069


All other SIC codes 4212 - 4231


4311 - 4311
5012 - 5043
5044 - 5044


5045 - 5045
5046 - 5046
5051 - 5052


5063 - 5092
5093 - 5093
5094 - 5099


5111 - 5172
5181 - 5182
5191 - 5199


5211 - 5271
5311 - 5399
5411 - 5499


5511 - 5521
5531 - 5531
5541 - 5541


5551 - 5561
5571 - 5599
5611 - 5699


5712 - 5736
5812 - 5812
5932 - 5999


7011 - 7011
7021 - 7041
7211 - 7219


7221 - 7221
7231 - 7241
7251 - 7251


7261 - 7261
7291 - 7299
7311 - 7338


7342 - 7342
7351 - 7359
7361 - 7363


7371 – 7379


7381 - 7382


7383 - 7383
7384 - 7384
7389 - 7389


7513 - 7519
7521 - 7521
7532 - 7539


7542 - 7549
7622 - 7641
7692 - 7699


7841 - 7841
8071 - 8072
8082 - 8099


8111 - 8111
8211 - 8211
8221 - 8222


8231 - 8231
8243 - 8249
8299 - 8299


8322 - 8331
8351 - 8399
8412 - 8422


8611 - 8611
8621 - 8621
8641 - 8651


8661 - 8661
8699 - 8699
8711 - 8713


8721 - 8721
8731 - 8734
8741 - 8748


8811 - 8811
8999 - 8999
9211 - 9211


9222 - 9222
9411 - 9451
9611 – 9661


711 - 722


811 - 851


811 - 851


912 - 919


921 - 921


971 - 971


1011 - 1099


1221 - 1221


1222 - 1222


1231 - 1231


1241 - 1241


1311 - 1321


1381 - 1389


1411 - 1499


4011 - 4013


4111 - 4119


4121 - 4121


4131 - 4151


4173 - 4173


4412 - 4499


4612 - 4619


4911 - 4911


4922 - 4925


4931 - 4941


4952 - 4959


4961 - 4971


9221 - 9221


9223 - 9223


9224 - 9224


9711 - 9711


9721 - 9721


9999 - 9999
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Appendix B: About WTW
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WTW


A leading global advisory, broking and solutions company


We design and deliver solutions that that manage risk, optimize benefits, cultivate talent and 


expand the power of capital to protect and strengthen institutions and individuals.


Our values


▪ Client focus


▪ Teamwork


▪ Integrity


▪ Respect


▪ Excellence


▪ Inclusion and diversity


Our values


Our values guide how we run our business and serve all our clients.
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ICT: Our unique combination of insurance industry expertise and market-leading technology 


sets us apart


Together with our clients, innovating and transforming the business of insurance


Why WTW?


▪ The world’s largest insurance consultancy


▪ Advisor to more than 75% of the world’s leading insurers


▪ More actuaries serving the insurance industry than any other 
consulting firm


▪ Over 1,300 colleagues operating 
in 28 countries worldwide


▪ Over 1,000 companies worldwide use our insurance 
technology


Insurance
We work closely with insurers, intermediaries and reinsurers to help balance risk and 


return. Blending advanced analytics with deep industry knowledge, we reveal new 


opportunities to maximize performance.


Consulting
We are a global community with the strategic and analytical skills to solve practical 


business problems, applying the latest techniques and technology solutions to help 


measure and manage risk and capital, grow revenue, and create a competitive advantage 


for our clients.


Technology
We combine technology engineering expertise with a rich understanding of the insurance 


industry. This integrated approach to solving clients’ problems results in robust, innovative 


and cost-effective solutions that span the insurance value chain.
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