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Section 1: Background
A.	Purpose
These requirements establish the minimum reserve valuation standard for variable annuity contracts, and certain other policies and contracts (“contracts”) as defined in the Scope, issued on or after the operative date of the Valuation Manual as required by Model #820. These requirements constitute the Commissioners Annuity Reserve Valuation Method (CARVM) for variable annuity contracts by defining the assumptions and methodologies that will comply with Model #820. It also applies similar assumptions and methodologies to contracts that contain characteristics similar to those described in the scope but that are not directly subject to CARVM.all contracts encompassed by the Scope. 
The contracts subject to these requirements may be aggregated with the contracts subject to Actuarial Guideline XLIII—CARVM for Variable Annuities (AG 43), published in Appendix C of the AP&P Manual, for purposes of performing and documenting the reserve calculations.
Guidance Note: It is intended that VM-21 reserve calculation requirements will mirrorin VM-21 also be used for those contracts issued prior to January 1, 2017 which are otherwise in the scope of VM-21.  AG 43 references the calculation requirements of AG 43VM-21, and reserves for contracts subject to both VM-21 and AG 43 may be computed as a single group. If a company chooses to aggregate business subject to AG 43 with business subject to VM-21 in calculating the reserve, then the provisions in VM-G apply to this aggregate principle-based valuation.
B.	Principles
The projection methodology used to calculate the CTE amountstochastic reserve, as well as the approach used to develop the Alternative Methodology, is based on the following set of principles. These principles should be followed when interpreting and applying the methodology in these requirements and analyzing the resulting reserves.
Guidance Note: The principles should be considered in their entirety, and it is required that companies meet these principles with respect to only those contracts that fall within the scope of these requirements and are in force as of the valuation date to which these requirements are applied.
Principle 1: The objective of the approach used to determine the CTE amountstochastic reserve is to quantify the amount of statutory reserves needed by the company to be able to meet contractual obligations in light of the risks to which the company is exposed.
Principle 2: The calculation of the CTE amountstochastic reserve is based on the results derived from an analysis of asset and liability cash flows produced by the application of a stochastic cash-flow model to equity return and interest rate scenarios. For each scenario, the greatest present value of accumulated surplus deficiency is calculated. The analysis reflects prudent estimate assumptions for deterministic variables and is performed in aggregate (subject to limitations related to contractual provisions) to allow the natural offset of risks within a given scenario. The methodology uses a projected total statutory balance sheet approach by including all projected income, benefit and expense items related to the business in the model and sets the CTE amountstochastic reserve at a degree of confidence using the CTE measure applied to the set of scenario specific greatest present values of accumulated statutory deficiencies that is deemed to be reasonably conservative over the span of economic cycles.
Guidance Note: Examples where full aggregation between contracts may not be possible include experience rated group contracts and the operation of reinsurance treaties.
Principle 3: The implementation of a model involves decisions about the experience assumptions and the modeling techniques to be used in measuring the risks to which the company is exposed. Generally, assumptions are to be based on the conservative end of the actuary’s confidence interval. The choice of a conservative estimate for each assumption may result in a distorted measure of the total risk. Conceptually, the choice of assumptions and the modeling decisions should be made so that the final result approximates what would be obtained for the CTE amountstochastic reserve at the required CTE level if it were possible to calculate results over the joint distribution of all future outcomes. In applying this concept to the actual calculation of the CTE amountstochastic reserve, the actuarycompany should be guided by evolving practice and expanding knowledge base in the measurement and management of risk.
Guidance Note: The intent of Principle 3 is to describe the conceptual framework for setting assumptions. Section 11 provides the requirements and guidance for setting contract-holder behavior assumptions and includes alternatives to this framework if the actuarycompany is unable to fully apply this principle.
Principle 4: While a stochastic cash-flow model attempts to include all real-world risks relevant to the objective of the stochastic cash-flow model and relationships among the risks, it will still contain limitations because it is only a model. The calculation of the CTE amountstochastic reserve is based on the results derived from the application of the stochastic cash-flow model to scenarios, while the actual statutory reserve needs of the company arise from the risks to which the company is (or will be) exposed in reality. Any disconnect between the model and reality should be reflected in setting prudent estimate assumptions to the extent not addressed by other means.
Principle 5: Neither a cash-flow scenario model nor a method based on factors calibrated to the results of a cash-flow scenario model can completely quantify a company’s exposure to risk. A model attempts to represent reality but will always remain an approximation thereto and, hence, uncertainty in future experience is an important consideration when determining the CTE amount.stochastic reserve. Therefore, the use of assumptions, methods, models, risk management strategies (e.g., hedging), derivative instruments, structured investments or any other risk transfer arrangements (such as reinsurance) that serve solely to reduce the calculated CTE amountstochastic reserve without also reducing risk on scenarios similar to those used in the actual cash-flow modeling are inconsistent with these principles. The use of assumptions and risk management strategies should be appropriate to the business and not merely constructed to exploit “foreknowledge” of the components of the required methodology.
C.	Risks Reflected
1.	The risks reflected in the calculation of reserves under these requirements arise from actual or potential events or activities that are both:
a.	Directly related to the contracts falling under the scope of these requirements or their supporting assets., and
b.	Capable of materially affecting the reserve.
2.	Categories and examples of risks reflected in the reserve calculations include, but are not necessarily limited to:
a.	Asset risks
i.	Separate account fund performance.
ii.	Credit risks (e.g., default or rating downgrades).
iii.	Commercial mortgage loan roll-over rates (roll-over of bullet loans).
iv.	Uncertainty in the timing or duration of asset cash flows (e.g., shortening (prepayment risk) and lengthening (extension risk)).
v.	Performance of equities, real estate and Schedule BA assets.
vi.	Call risk on callable assets.
vii.	Risk associated with hedge instrument (includes basis, gap, price, parameter estimation risks and variation in assumptions).
viii.	Currency risk.
b.	Liability risks
i.	Reinsurer default, impairment or rating downgrade known to have occurred before or on the valuation date.
ii.	Mortality/longevity, persistency/lapse, partial withdrawal and premium payment risks.
iii.	Utilization risk associated with guaranteed living benefits.
iv.	Anticipated mortality trends based on observed patterns of mortality improvement or deterioration, where permitted.
v.	Annuitization risks.
vi.	Additional premium dump-ins (high interest rate guarantees in low interest rate environments).
c.	Combination risks
i.	Risks modeled in the company’s risk assessment processes that are related to the contracts, as described above.
ii.	Disintermediation risk (including such risk related to payment of surrender or partial withdrawal benefits).
iii.	Risks associated with revenue-sharing income.
3.	The risks not necessarily reflected in the calculation of reserves under these requirements are:
a.	Those not reflected in the determination of RBC.
b.	Those reflected in the determination of RBC but arising from obligations of the company not directly related to the contracts falling under the scope of these requirements, or their supporting assets, as described above.
4.	Categories and examples of risks not reflected in the reserve calculations include, but are not necessarily limited to:
a.	Asset risks 
bi.	Liquidity risks associated with a “run on the bank”
cb.	Liability risks
i.	Reinsurer default, impairment or rating downgrade occurring after the valuation date.
ii.	Catastrophic events (e.g., epidemics or terrorist events).
iii.	Major breakthroughs in life extension technology that have not yet fundamentally altered recently observed mortality experience.
iv.	Significant future reserve increases as an unfavorable scenario is realized.
dc.	General business risks
i.	Deterioration of reputation.
ii.	Future changes in anticipated experience (reparameterization in the case of stochastic processes), which would be triggered if and when adverse modeled outcomes were to actually occur.
iii.	Poor management performance.
iv.	The expense risks associated with fluctuating amounts of new business.
v.	Risks associated with future economic viability of the company.
vi.	Moral hazards.
vii.	Fraud and theft.
DSection 2:  Scope and Effective Date

A.	Scope
1.	The following categories of annuities or product features issued on or after the operative date of the Valuation Manual, directly written or assumed through reinsurance, are covered by this section of the Valuation Manual:subject to the requirements of VM-21:
a.	Variable deferred annuity contracts subject to the CARVM, whether or not such contracts contain GMDBs or VAGLBs.
b.	Variable immediate annuity contracts, whether or not such contracts contain GMDBs or VAGLBs.
c.	GroupAny group annuity contracts that are not subject to CARVM, but containcontract which contains guarantees similar in nature to GMDBs, VAGLBs or any combination thereof.
Guidance Note: The term “similar in nature” as used in Section D2.A.1.c and Section D2.A.1.d is intended to capture current products and benefits, as well as product and benefit designs that may emerge in the future. Examples of the currently known designs are listed in Section D2.A.1.d. Any product or benefit design that does not clearly fit the scope should be evaluated on a case-by-case basis taking into consideration factors that include, but are not limited to, the nature of the guarantees, the definitions of GMDB and VAGLB in Section E.1.a and Section E.1.bVM-01, and whether the contractual amounts paid in the absence of the guarantee are based on the investment performance of a market-value fund or market-value index (whether or not part of the company’s separate account).
d.	AllAny other products thatpolicy or contract which contain guarantees similar in nature to GMDBs or VAGLBs, even if the insurer does not offer the mutual funds or, variable funds, or other supporting investments to which these guarantees relate, where there is no other explicit reserve requirement. If such a benefit is offered as part of a contract that has an explicit reserve requirement and that benefit does not currently have an explicit reserve requirement:
i.	These requirements shall be applied to the benefit on a stand-alone basis (i.e., for purposes of the reserve calculation, the benefit shall be treated as a separate contract).
ii.	The reserve for the underlying contract, excluding any benefits valued under i above, is determined according to the explicit reserve requirement.
iii.	The reserve held for the contract shall be the sum of i and ii.
Guidance Note: For example, a group life contract that wraps a GMDB around a mutual fund generally would fall under the scope of these requirements since there is not an explicit reserve requirement for this type of group life contract. However, for an individual variable life contract with a GMDB and a benefit similar in nature to a VAGLB, the requirements generally would apply only to the VAGLB-type benefit, since there is an explicit reserve requirement that applies to the variable life contract and the GMDB.

2.	These requirements do not apply to contracts falling under the scope of theVM- A–255: Modified Guaranteed Annuity Model Regulation (#255);Annuities; however, they do apply to contracts listed above that include one or more subaccounts containing features similar in nature to those contained in modified guaranteed annuities (MGAs) (e.g., market value adjustments).
3. Separate account productscontracts that guarantee an index and do not offer GMDBs or VAGLBs are excluded from the scope of these requirements.
Guidance Note: Current VAGLBs include Guaranteed Minimum Accumulation Benefits, Guaranteed Minimum Income Benefits, Guaranteed Minimum Withdrawal Benefits, Guaranteed Lifetime Withdrawal Benefits and Guaranteed Payout Annuity Floors. These requirements will be applied to future variations on these designs and to new guarantee designs.
E.	Definitions
1. Definitions of Benefit Guarantees
a.	The term “guaranteed minimum death benefit” (GMDB) means a guaranteed benefit providing, or resulting in the provision that, an amount payable on the death of a contract holder, annuitant, participant or insured will be increased and/or will be at least a minimum amount. Only such guarantees having the potential to produce a contractual total amount payable on death that exceeds the account value—or in the case of an annuity providing income payments, an amount payable on death other than continuation of any guaranteed income payments—are included in this definition. GMDBs that are based on a portion of the excess of the account value over the net of premiums paid less partial withdrawals made (e.g., an earnings enhanced death benefit) are also included in this definition.
b.	The term “variable annuity guaranteed living benefit” (VAGLB) means a guaranteed benefit providing, or resulting in the provision that, one or more guaranteed benefit amounts payable or accruing to a living contract holder or living annuitant, under contractually specified conditions (e.g., at the end of a specified waiting period, upon annuitization or upon withdrawal of premium over a period of time) will increase contractual benefits should the contract value referenced by the guarantee (e.g., account value) fall below a given level or fail to achieve certain performance levels. Only such guarantees having the potential to provide benefits with a present value as of the benefit commencement date that exceeds the contract value referenced by the guarantee are included in this definition. Payout annuities without minimum payout or performance guarantees are neither considered to contain nor to be VAGLBs.
c.	The term “guaranteed minimum income benefit” (GMIB) means a VAGLB design for which the benefit is contingent on annuitization of a variable deferred annuity or similar contract. The benefit is typically expressed as a contract-holder option, on one or more option dates, to have a minimum amount applied to provide periodic income using a specified purchase basis.
d.	The term “guaranteed payout annuity floor” (GPAF) means a VAGLB design guaranteeing that one or more of the periodic payments under a variable immediate annuity will not be less than a minimum amount.
2. Definitions of Reserve Methodology Terminology
a. The term “scenario” means a set of asset growth rates and investment returns from which assets and liabilities supporting a set of contracts may be determined for each year of a projection.
b. The term “cash surrender value” means, for purposes of these requirements, the amount available to the contract holder upon surrender of the contract. Generally, it is equal to the account value less any applicable surrender charges, where the surrender charge reflects the availability of any free partial surrender options. For contracts where all or a portion of the amount available to the contract holder upon surrender is subject to a market value adjustment, however, the cash surrender value shall reflect the market value adjustment consistent with the required treatment of the underlying assets. That is, the cash surrender value shall reflect any market value adjustments where the underlying assets are reported at market value, but shall not reflect any market value adjustments where the underlying assets are reported at book value.
c. The term “scenario greatest present value” means the sum, for a given scenario, of:
i. The greatest of the present values, as of the projection start date, of the projected accumulated deficiencies for the scenario. 
ii. The starting asset amount.
d. The term “conditional tail expectation (CTE) amount” means an amount equal to the numerical average of the 30% largest values of the scenario greatest present values.
e. The term “working reserve” means the assumed reserve used in the projections of accumulated deficiencies supporting the calculation of the scenario greatest present values. At any point in the projections, including at the start of the projection, the working reserve shall equal the projected cash surrender value.
For a variable payout annuity without a cash surrender value, the working reserve shall equal the present value, at the valuation interest rate and the valuation mortality table specified for such a product by Model #820, of future income payments projected using a return based on the valuation interest rate less appropriate asset-based charges. For annuitizations that occur during the projection, the valuation interest rate as of the current valuation date may be used in determining the working reserve. Alternatively, if an integrated model of equity returns and interest rates is used, a future estimate of valuation interest rates may be incorporated into the working reserve.
For contracts not covered above, the actuary shall determine the working reserve in a manner that is consistent with the above requirements.
f.	The term “accumulated deficiency” means an amount measured as of the end of a projection year and equals the projected working reserve less the amount of projected assets, both as of the end of the projection year. Accumulated deficiencies may be positive or negative.
Guidance Note: A positive accumulated deficiency means there is a cumulative loss, and a negative accumulated deficiency means there is a cumulative gain.
g.	The term “starting asset amount” means an amount equal to the value of the assets at the start of the projection, as defined in Section 3.D.1.
h.	The term “anticipated experience” means the actuary’s reasonable estimate of future experience for a risk factor given all available, relevant information pertaining to the contingencies being valued.
i.	The term “prudent estimate” means the basis upon which the actuary sets the deterministic assumptions to be used for projections. A prudent estimate assumption is to be set at the conservative end of the actuary’s confidence interval as to the true underlying probabilities for the parameter(s) in question, based on the availability of relevant experience and its degree of credibility.
A prudent estimate assumption is developed by applying a margin for uncertainty to the anticipated experience assumption. The margin for uncertainty shall provide for estimation error and margins for adverse deviation. The resulting prudent estimate assumption shall be reasonably conservative over the span of economic cycles and over a plausible range of expected experience, in recognition of the principles described in Section 1.B. Recognizing that assumptions are simply assertions of future unknown experience, the margin should be directly related to uncertainty in the underlying risk factor. The greater the uncertainty, the larger the margin. Each margin should serve to increase the aggregate reserve that would otherwise be held in its absence (i.e., using only the anticipated experience assumption).
For example, assumptions for circumstances that have never been observed require more margins for error than those for which abundant and relevant experience data are available.
This means that valuation assumptions not stochastically modeled are to be consistent with the stated principles in Section 1.B, be based on any relevant and credible experience that is available, and should be set to produce, in concert with other prudent estimate assumptions, a CTE amount that is consistent with the stated CTE level.
The actuary shall follow the principles discussed in Section 11 and Section 12 in determining prudent estimate assumptions.
j.	The term “gross wealth ratio” means the cumulative return for the indicated time period and percentile (e.g., 1.0 indicates that the index is at its original level).
k.	The term “clearly defined hedging strategy” is a designation that applies to strategies undertaken by a company to manage risks through the future purchase or sale of hedging instruments and the opening and closing of hedging positions. In order to qualify as a clearly defined hedging strategy, the strategy must meet the principles outlined in Section 1.B (particularly Principle 5) and shall, at a minimum, identify:
i. The specific risks being hedged (e.g., delta, rho, vega, etc.).
ii. The hedge objectives.
iii.	The risks not being hedged (e.g., variation from expected mortality, withdrawal, and other utilization or decrement rates assumed in the hedging strategy, etc.).
B.	Effective Date and Phase in
Option 1:
These requirements apply for valuation dates on or after January 1, 2020. A company may elect to phase in these requirements over a 36-month period beginning January 1, 2020.   A company may elect a longer phase-in period, as long as 7 years, with approval of the domiciliary commissioner. The election of whether to phase in and the period of phase-in must be made prior to the 12/31/20 valuation. A phase-in may be terminated prior to the end of the period of phase-in at the company’s election; the reserve would then be equal to the unadjusted reserve calculated according to the then-current requirements of VM-21.  The method to be used for the phase-in calculation is as follows:  
1. Compute R1 = the reserves as of the valuation date following the applicable VM-21 requirements for all business in-force on the valuation date, 
2. Separately compute R2 = the reserves as of the valuation date following the calculation requirements from VM-21 in the 2019 NAIC Valuation Manual for the same in-force contracts, and 
3. Compute the reported reserve as follows:
Reserve on a valuation date = (A*R1 + (B-A)*R2)/B, where
· A is the number of months that has elapsed since December 31, 2019. For example, for the March 31, 2020 valuation, A = 3.
· B = 36 unless the company has obtained approval for a longer phase-in, in which case B = number of months of approved phase-in
Option 2:  
These requirements apply for valuation dates on or after January 1, 2020. A company may elect to phase in these requirements over a 36-month period beginning January 1, 2020.   A company may elect a longer phase-in period, as long as 7 years, with approval of the domiciliary commissioner. The election of whether to phase in and the period of phase-in must be made prior to the 12/31/20 valuation. A phase-in may be terminated prior to the end of the period of phase-in at the company’s election; the reserve would then be equal to the unadjusted reserve calculated according to the then-current requirements of VM-21.  The method to be used for the phase-in calculation is as follows:  
1. Compute R1 = the reserves as of 1/1/20 following these VM-21 requirements for all business in-force on the valuation date. The inforce used should include any reinsurance that is expected to be recaptured during 2020.  
2. Separately compute R2 = the reserves as of 1/1/20 following the calculation requirements from VM-21 in the 2019 NAIC Valuation Manual for the same in-force contracts used to compute R1, 
3. Determine the change in reserve requirements as C = R1 minus R2.
4. Compute the reported reserve on any valuation dates as follows:
Reported Reserve on a valuation date = Reserve - (B-A)*C)/B, where
· A is the number of months that has elapsed since December 31, 2019. For example, for the March 31, 2020 valuation, A = 3.
· B = 36 unless the company has obtained approval for a longer phase-in, in which case B = number of months of approved phase-in

A company may elect to apply these requirements as the NAIC requirements for the valuation on December 31, 2019.  Any company so electing may not elect the phase-in period defined above. 
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Section 3iv.	The financial instruments that will be used to hedge the risks.
v.	The hedge trading rules, including the permitted tolerances from hedging objectives.
vi.	The metric(s) for measuring hedging effectiveness.
vii.	The criteria that will be used to measure hedging effectiveness.
viii.	The frequency of measuring hedging effectiveness.
ix.	The conditions under which hedging will not take place.
x.	The person or persons responsible for implementing the hedging strategy. The hedge strategy may be dynamic, static or a combination thereof.
It is important to note that strategies involving the offsetting of the risks associated with variable annuity guarantees with other products outside of the scope of these requirements (e.g., equity-indexed annuities) do not currently qualify as a clearly defined hedging strategy under these requirements.
l.	The term “revenue sharing,” for purposes of these requirements, means any arrangement or understanding by which an entity responsible for providing investment or other types of services makes payments to the company (or to one of its affiliates). Such payments are typically in exchange for administrative services provided by the company (or its affiliate), such as marketing, distribution and recordkeeping. Only payments that are attributable to charges or fees taken from the underlying variable funds or mutual funds supporting the contracts that fall under the scope of these requirements shall be included in the definition of revenue sharing.
m.	The term “domiciliary commissioner,” for purposes of these requirements, means the chief insurance regulatory official of the state of domicile of the company.
n.	The term “aggregate reserve” means the minimum reserve requirement as of the valuation date for the contracts falling within the scope of these requirements.
o.	The term “1994 Variable Annuity Minimum Guaranteed Death Benefits (MGDB) Mortality Table” means the mortality table shown in Appendix 1.
Section 2: Reserve Methodology
A. General Description
The aggregate reserve for contracts falling within the scope of these requirements shall equal the CTE amount but not less than the standard scenario amount, where the aggregatestochastic reserve is calculated as the standard scenario amount(following the requirements of Section 4) plus the excess, if any, of additional standard projection amount (following the requirements of Section 6) less the PIMR included in the CTE amount over the standard scenario amount.starting assets. 
B. Impact of Reinsurance Ceded
Where reinsurance is ceded for all or a portion of the contracts, bothall components in the above general description (and thus the aggregate reserve) shall be determined net of any reinsurance treaties that meet the statutory requirements that would allow the treaty to be accounted for as reinsurance.
An aggregate reserve before pre-reinsurance alsoceded shall also be calculated if needed for regulatory reporting or other purposes, using methods described in Section 45.
C. The Additional Standard ScenarioProjection Amount
The additional standard scenarioprojection amount is the aggregate of the reservesan additive factor, determined by applying one of the two standard scenarioprojection methods defined in Section 6.  The same method to each of the must be used for all contracts falling within the scope of these requirements. The a group of contracts that are aggregated together to determine the reserve.  The company shall elect which method they will use to determine the additional standard scenario method is outlined in Section 5.projection amount.  The company may not change that election for a future valuation without the approval of the domiciliary commissioner.  
D. The CTE AmountStochastic Reserve
The CTE amountstochastic reserve shall be determined based on a projectionprojections of the contracts falling within the scope of these requirements, and the assets supporting these contracts, over a broad range of stochastically generated projection scenarios described in Section 8 and using prudent estimate assumptions. as required by this VM-21.  
The stochastically generated projection scenarios shall meet the scenario calibration criteria described in Section 7.
The CTE amountThe stochastic reserve may be determined in aggregate for all contracts falling within the scope of these requirements (i.e., a single grouping). At) or, at the option of the company, it may be determined by applying the methodology outlined below to subgroupingssub-groupings of contracts, in which case the CTE amountstochastic reserve shall equal the sum of the amounts computed for each such subgrouping.
 The CTE amount stochastic reserve for any group of contracts shall be determined using theas CTE70 following steps:
1. For each scenario, projected aggregate accumulated deficiencies are determined at the start of the projection (i.e., “time 0”) and at the endthe requirements of each projection year as the sum of the accumulated deficiencies for each contract grouping.
The scenario greatest present value is determined for each scenario based on the sum of the aggregate accumulated deficiencies and aggregate starting asset amounts for the contracts for which the aggregate reserve is being computed.
Guidance Note: The scenario greatest present value is, therefore, based on the greatest projected accumulated deficiency, in aggregate, for all contracts for which the aggregate reserve is computed hereunder, rather than based on the sum of the greatest projected accumulated deficiency for each grouping of contracts.
2. The scenario greatest present values for all scenarios are then ranked from smallest to largest, and the CTE amount is the average of the largest 30% of these ranked values.
The projections shall be performed in accordance with Section 3. The actuary shall document the assumptions and procedures used for the projections and summarize the results obtained as described in Section 4 and Section 10..  
E. Alternative Methodology (subject to further review)
For a group of variable deferred annuity contracts that contain either no guaranteed benefits or only GMDBs (i.e., no VAGLBs), the CTE amountstochastic reserve may be determined using the alternative methodology described in Section 67 rather than using the approach described in Section 23.D. However, in the event the approach described in Section 23.D has been used in prior valuations for that group of contracts, the Alternative Methodology may not be used without approval from the domiciliary commissioner.
The CTE amountstochastic reserve for the group of contracts to which the Alternative Methodology is applied shall not be less than the aggregate cash surrender value of those contracts.
The actuary shall document the assumptions and procedures used for the Alternative Methodology and summarize the results obtained as described in Section 4 and Section 10.
F. Allocation of Results to Contracts
[bookmark: VM25][bookmark: _Toc461784859]The aggregate reserve shall be allocated to the contracts falling within the scope of these requirements using the method outlined in Section 89.
G. Reserve to Be Held in the General Account
The portion of the aggregate reserve held in the general account shall not be less than the excess of the aggregate reserve over the aggregate cash surrender value held in the separate account and attributable to the variable portion of all such contracts. For contracts for which a cash surrender value is not defined, the company shall substitute for cash surrender value held in the separate account the implicit amount for which the contract-holder is entitled to receive income based on the performance of the separate account.  For example, for a variable payout annuity for which a specific number of units is payable, the implicit amount could be the present value of that number of units, discounted at the Assumed Investment Return and defined mortality, times the unit value as of the valuation date.  
Guidance note:  this approach is equivalent to assuming that the separate account performance is equal to the Assumed Investment Return.





H. Documentation
A qualified actuary shall document the development of the reserves and provide the required certifications following the requirements of VM-31.
[bookmark: _Section_3._Determination]Section 34: Determination of CTE Amount Based on ProjectionsStochastic Reserve 
A.	Projection of Accumulated Deficiencies
1.	General Description of Projection
The projection of accumulated deficiencies shall be made ignoring federal income tax in both cash flows and discount rates and reflect the dynamics of the expected cash flows for the entire group of contracts, reflecting all product features— including theany guarantees provided under the contracts. Insurance company expenses (including overhead and investment expense), fund expenses, contractual fees and charges, revenue-sharing income received by the company (net of applicable expenses), and cash flows associated with any reinsurance or hedging instruments are to be reflected on a basis consistent with the requirements herein. Cash flows from any fixed account options also shall be included. Any market value adjustment assessed on projected withdrawals or surrenders also shall be included (whether or not the cash surrender value reflects market value adjustments). Throughout the projection, where estimates are used, such estimates shall be on a prudent estimate basisThroughout the projection, all assumptions shall be determined based on the requirements of this VM-21 as guided by Principle 3. Accumulated deficiencies shall be determined at the end of each projection year as the sum of the accumulated deficiencies for all contracts within each contract grouping.
Federal income tax shall not be included in the projection of accumulated deficiencies.
2.	Grouping of Variable Funds and Subaccounts
The portion of the starting asset amount held in the separate account represented by the variable funds and the corresponding account values may be grouped for modeling using an approach that recognizes the investment guidelines and objectives of the funds. In assigning each variable fund and the variable subaccounts to a grouping for projection purposes, the fundamental characteristics of the fund shall be reflected, and the parameters shall have the appropriate relationship to the required calibration points of the S&P 500.stochastically generated projection scenarios described in Section 8. The grouping shall reflect characteristics of the efficient frontier (i.e., returns generally cannot be increased without assuming additional risk).
An appropriate proxy fund for each variable subaccount shall be designed in order to develop the investment return paths. The development of the scenarios for the proxy funds is a fundamental step in the modeling and can have a significant impact on results. As such, the actuarycompany must map each variable account to an appropriately crafted proxy fund normally expressed as a linear combination of recognized market indices (or, sub-indices). or funds.
3.	Grouping of Contracts 
Projections may be performed for each contract in force on the date of valuation or by groupingassigning contracts into representative cells of model plans using all characteristics and criteria having a material impact on the size of the reserve. Grouping shall be the responsibility of the actuary butAssigning contracts to model cells may not be done in a manner that intentionally understates the resulting reserve.
4.	Modeling of Hedges
a.	For a company that does not have a CDHS: 
i.	the company shall not consider the cash flows from any future hedge purchases or any rebalancing of existing hedge assets in its modeling.  
ii.	Existing hedging instruments that are currently held by the company in support of the contracts falling under the scope of these requirements shall be included in the starting assets.  The hedge assets may then be considered in one of two ways:
a) Include the asset cash flows from any contractual payments and maturity values in the projection model, or
b) No hedge positions – in which case the hedge positions held on the valuation date are replaced with cash and/or other general account assets in an amount equal to the aggregate market value of these hedge positions. The cash may then be invested following the company’s investment strategy. 
A company may switch from method a) to b) at any time, but may only change from b) to a) with approval of the domiciliary commissioner.

b.	For a company with a CDHS, the detailed requirements for the modeling of hedges are defined in Section 9.  The following paragraphs are an overview summary and do not supersede the detailed requirements. 
i.	The appropriate costs and benefits of hedging instruments that are currently held by the company in support of the contracts falling under the scope of these requirements shall be included in the projections.  used in the determination of the stochastic reserve. 
ii.	If the company is following a clearly defined hedging strategy and the hedging strategy meets the requirements of Section 9, tThe projections shall take into account the appropriate costs and benefits of hedge positions expected to be held in the future through the execution of that strategy.  Because models do not always accurately portray the results of hedge programs, the company shall, through back-testing and other means, assess the accuracy of the hedge modeling.  The company shall determine a stochastic reserve as the weighted average of two CTE values; first, a CTE70 (“best efforts”) representing a company’s projection of all of the hedge cash flows including future hedge purchases, and a second CTE70 (“adjusted”) which shall use only hedge assets held by the company on the valuation date and no future hedge purchases.  These are described more fully in Section [10].  The stochastic reserve shall be the weighted average of the two CTE70 values, where the weights reflect the error factor (E) determined following the guidance of Section [10.x.xx.]   
To
 the degree either the currently held
 hedge positions or
 the hedge positions expected to be held in the future introduce basis, gap, price or assumption risk, a suitable reduction for effectiveness of hedges shall be made. 
The actuary
iii. 	The company is responsible for verifying compliance with a clearly defined hedging strategy requirements and theany other requirements in Section 910 for all hedge instruments included in the projections.
While hedging strategies may change over time, any change in hedging strategy shall be documented and include an effective date of the change in strategy.
iv. 	The use of products not falling under the scope of these requirements (e.g., equity-indexed annuities) as a hedge shall not be recognized in the determination of accumulated deficiencies.
c. 	These requirements govern the determination of contract reserves and do not supersede any statutes, laws or regulations of any state or jurisdiction related to the use of derivative instruments for hedging purposes and should not be used in determining whether a company is permitted to use such instruments in any state or jurisdiction.
Upon request of the company’s domiciliary commissioner and for information purposes to show the effect of including future hedge positions in the projections, the company shall show the results of performing an additional set of projections reflecting only the hedges currently held by the company in support of the contracts falling under the scope of these requirements. Because this additional set of projections excludes some or all of the derivative instruments, the investment strategy used may not be the same as that used in the determination of the CTE amount.
5.	Revenue Sharing
a. Projections of accumulated deficiencies may include income from projected future revenue-sharing, net of applicable projected expenses (net revenue-sharing income) if each of the following requirements are met:
i. The net revenue-sharing income is received by the company.
Guidance Note: For purposes of this section, net revenue-sharing income is considered to be received by the company if it is paid directly to the company through a contractual agreement with either the entity providing the net revenue-sharing income or an affiliated company that receives the net revenue-sharing income. Net revenue-sharing income also would be considered to be received if it is paid to a subsidiary that is owned by the company and if 100% of the statutory income from that subsidiary is reported as statutory income of the company. In this case, the actuarycompany needs to assess the likelihood that future net revenue-sharing income is reduced due to the reported statutory income of the subsidiary being less than future net revenue-sharing income received.
ii.	Signed contractual agreement or agreements are in place as of the valuation date and support the current payment of the net revenue-sharing income.
iii.	The net revenue-sharing income is not already accounted for directly or indirectly as a company asset.
b. The amount of net revenue-sharing income to be used shall reflect the actuary’scompany’s assessment of factors that include, but are not limited to, the following (not all of these factors will necessarily be present in all situations):
i. The terms and limitations of the agreement(s), including anticipated revenue, associated expenses and any contingent payments incurred or made by either the company or the entity providing the net revenue-sharing as part of the agreement(s).
ii. The relationship between the company and the entity providing the net revenue-sharing income that might affect the likelihood of payment and the level of expenses.
iii. The benefits and risks to both the company and the entity paying the net revenue-sharing income of continuing the arrangement.
iv. The likelihood that the company will collect the net revenue-sharing income during the term(s) of the agreement(s) and the likelihood of continuing to receive future revenue after the agreement(s) has ended.
v. The ability of the company to replace the services provided to it by the entity providing the net revenue-sharing income or to provide the services itself, along with the likelihood that the replaced or provided services will cost more to provide.
vi. The ability of the entity providing the net revenue-sharing income to replace the services provided to it by the company or to provide the services itself, along with the likelihood that the replaced or provided services will cost more to provide.
c.	The amount of projected net revenue-sharing income also shall reflect a margin (which decreases the assumed net revenue-sharing income) directly related to the uncertainty of the revenue. The greater the uncertainty, the larger the margin. Such uncertainty is driven by many factors, including the potential for changes in the securities laws and regulations, mutual fund board responsibilities and actions, and industry trends. Since it is prudent to assume that uncertainty increases over time, a larger margin shall be applied as time that has elapsed in the projection increases.
d. All expenses required or assumed to be incurred by the company in conjunction with the arrangement providing the net revenue-sharing income, as well as any expenses assumed to be incurred by the company in conjunction with the assumed replacement of the services provided to it (as discussed in Section 34.A.5.b.v), shall be included in the projections as a company expense under the requirements of Section 34.A.1. In addition, expenses incurred by either the entity providing the net revenue-sharing income or an affiliate of the company shall be included in the applicable expenses discussed in Section 34.A.1 and Section 34.A.5.a that reduce the net revenue-sharing income.
e. The actuarycompany is responsible for reviewing the revenue-sharing agreements, and verifying compliance with these requirements and documenting the rationale for any source of net revenue-sharing income used in the projections.. 
f. The amount of net revenue-sharing income assumed in a given scenario shall not exceed the sum of (i) and (ii), where:
(i)	Is the contractually guaranteed net revenue-sharing income projected under the scenario.
(ii)	Is the actuary’scompany’s estimate of non-contractually guaranteed net revenue-sharing income before reflecting any margins for uncertainty multiplied by the following factors:
a)	1.000 in the first projection year.
b)	0.995 in the second projection year. 
c)	0.890 in the third projection year. 
d)	0.785 in the fourth projection year. 
e)	0.680 in the fifth projection year.
f)	0.5 in the sixth and all subsequent projection years. The resulting amount of non-contractually guaranteed net revenue-sharing income after application of this factor shall not exceed 0.25% per year on separate account assets in the sixth and all subsequent projection years.
6.	Length of Projections
Projections of accumulated deficiencies shall be run for as many future years as needed so that no materially greater reserve value would result from longer projection periods.
7.	Asset Valuation Reserve (AVR/)/Interest Maintenance Reserve (IMR)
The AVR and the IMR shall be handled consistently with the treatment in the company’s cash-flow testing.
B.	Determination of Scenario Greatest Present ValuesReserve
1.	Scenario Greatest Present Values
1.	General
For a given scenario, the scenario greatest present valuereserve is the sum of:
a. The greatest present value, as of the projection start date, of the projected accumulated deficiencies defined in Section 1.E.2.f.; and
b. b.	The starting asset amount.
When using the Direct Iteration Method described in Section 4.B.5, the scenario reserve will equal the final starting asset amount determined according to Section 4.B.5.  
The scenario reserve for any given scenario shall not be less than the Cash Surrender Value in aggregate on the valuation date for the group of contracts modeled in the projection.
2.	Discount Rates
In determining the scenario greatest present valuesreserve, accumulated deficiencies shall be discounted usingat the same interest rates at which positive cash flows are investednet asset earned rate on additional assets, as determineddefined in Section 4.B.34.D.4. Such interest rates
3.	Additional Invested Assets
On the valuation date, the company shall be reduceddetermine the additional invested assets as the amount of assets needed, or an approximation of it, to reflectfund the present value of the accumulated deficiency. These assets may include only (i) general account assets available to the company on the valuation date that do not constitute part of the starting asset amount, and (ii) cash, and shall exclude separate account assets and policy loans. If the company elects not to include certain general account assets, or if the amount of additional available general account assets is lower than the amount needed to fund the present value of the accumulated deficiency, the company shall model cash assets to fill any deficiencies in the amount of additional invested assets.  Any cash assumed will then be subject to the company’s investment policy as described in Section 4.D.4.a. 
At subsequent projection intervals, the “additional invested assets” shall equal the additional invested assets on the valuation date plus any reinvestment assets generated by cash flows from the initial additional assets.
Guidance Note:  As company’s manage themselves differently, additional assets may include assets earmarked for the VA business, other assets including surplus assets, and cash.   A company might start with additional assets equaling the total earmarked for the VA business and not in the starting assets, develop vectors of NAER’s by scenario, and model the scenario reserves.  If those assets are not sufficient for all scenarios, the company could add assets backing surplus or cash, and update the NAER’s and scenario reserves until a sufficient amount of additional assets is determined for each scenario.






4.	Net Asset Earned Rate on Additional Assets
The net asset earned rate on additional assets shall represent the ratio of net investment earnings on additional invested assets to the amount of additional invested assets, as defined below. All items reflected in the ratio are consistent with statutory asset valuation and accrual accounting, including reflection of due, accrued, or unearned investment income where appropriate.    A vector of NAER’s will be produced for each scenario.  
The net asset earned rate on additional assets for each projection interval shall be calculated in a manner that is consistent with the timing of cash flows and length of the projection interval of the related cash flow model. The net investment earnings included in the calculation shall be projected in a manner consistent with Section 4.D.4, reflecting expected credit losses. Note that the interest rates used do not include  as prescribed in VM-20 Section 9.F. and anticipated investment expenses but without a reduction for federal income taxes.
5.	Direct Iteration
In lieu of the method described in Sections 4.B.2, Section 4.B.3, and Section 4.B.4 above, the company may solve for the amount of starting assets which, when projected along with all contract cash flows, result in the defeasement of all projected future benefits and expenses at the end of the projection horizon with no deficiencies at the end of any projection year during the projection period.  

C.	Projection Scenarios
1.	Minimum Required Number of Scenarios
The number of scenarios for which projected greatest present values of accumulated deficienciesthe scenario reserve shall be computed shall be the responsibility of the actuarycompany and shall be considered to be sufficient if any resulting understatement in total reservesthe stochastic reserve, as compared with that resulting from running additional scenarios, is not material.
2.	Economic Scenario Calibration CriteriaGeneration
U.S. ReturnsTreasury interest rate curves, as well as total investment return paths for the groupings of variable fundsgeneral account equity assets and separate account fund performance shall be determined on a stochastic basis suchusing the methodology described in Section 8.  If the company uses a proprietary generator to develop scenarios, the company shall demonstrate that the resulting distribution of the gross wealth ratios of the scenarios meets the scenario calibration criteria specifiedrequirements described in Section 78.
D.	Projection Assets
1.	Starting Asset Amount
For the projections of accumulated deficiencies, the value of assets at the start of the projection shall be set equal to the approximate value of statutory reserves at the start of the projection. plus the allocated amount of PIMR attributable to the assets selected. Assets shall be valued consistently with their annual statement values, and shall include any hedge assets held in support of the guarantees in the contracts being valued[footnoteRef:2]. The amount of such asset values shall equal the sum of the following items, all as of the start of the projection: [2:  Deferred hedge gains/losses developed under SSAP108 are not included in the value of the starting assets.] 

a. All of the separate account assets supporting the contracts.
b.	An amount of assets held in the general account equal to the approximate value of statutory reserves as of the start of the projections less the amount in (a).
In many instances,If the amount of initial general account assets may beis negative, resulting inthe model should reflect a projected interest expense. General account assets chosen for use as described above shall be selected on a consistent basis from one reserve valuation hereunder to the next.
Any hedge assets meeting the requirements described in Section 3.A.4 shall be reflected in the projections and included with other general account assets under item (b). To the extent the sum of the value of such hedge assets and the value of, or cash or other general account assets in an amount equal to the aggregate market value of such hedge assets, and the value of separate account assets in item (a)supporting the contracts is greater than the approximate value of statutory reserves as of the start of the projections, then item (b) maythe company shall include enough negative general account assets or cash such that the sum of items (a) and (b)starting asset amount equals the approximate value of statutory reserves as of the start of the projections.
Guidance Note: Further elaboration on potential practices with regard to this issue may be included in a practice note.
The actuary shall document which assets were used as of the start of the projection and the approach used to determine which assets were chosen, as well as verify that the value of the assets equals the approximate value of statutory reserves at the start of the projection.
For an asset portfolio that supports policies and contracts that are: a) subject to, and b) not subject to these requirements, the company shall determine an equitable method to apportion the total amount of starting assets between a. and b.  
2.	Valuation of Projected Assets
For purposes of determining the projected accumulated deficiencies, the value of projected assets shall be determined in a manner consistent with their value at the start of the projection. However, for derivative instruments that are used in hedging and that are not assumed to be sold during a particular projection interval, the company may account for them at amortized cost in a manner deemed appropriate by the company.
For assets assumed to be purchased during a projection, the value shall be determined in a manner consistent with the value of assets at the start of the projection that have similar investment characteristics.
3.	Separate Account Assets
For purposes of determining the starting asset amounts in Section 34.D.1 and the valuation of projected assets in Section 34.D.2, assets held in a separate account shall be summarized into asset categories determined by the actuarycompany as discussed in Section 34.A.2.
4.	General Account Assets
a.	General account assets shall be projected, net of projected defaults, using assumed investment returns consistent with their book value and expected to be realized in future periods as of the date of valuation. Initial assets that mature during the projection and positive cash flows projected for future periods shall be invested at interest rates, which, atin a manner that is representative of and consistent with the option of the actuary, are one ofcompany’s investment policy, subject to the following requirements:

i.	The final maturities and cash flow structures of assets purchased in the model, such as the patterns of gross investment income and principal repayments or a fixed or floating rate interest basis, shall be determined by the company as part of the model representation;
ii.	The combination of price and structure for fixed income investments and derivative instruments associated with fixed income investments shall appropriately reflect the projected U.S. Treasury curve along the relevant scenario and the requirements for gross asset spread assumptions stated below;
iii.	For purchases of public non-callable corporate bonds, follow the requirements defined in VM-20 Sections 7.E, 7.F., and 9.F.  The prescribed spreads reflect current market conditions as of the model start date and grade to long-term conditions based on historical data at the start of projection year four;
a. iv.	The forward interest rates implied by the swap curve in effect as of the valuation date.
Guidance Note: The swap curve is based on the Federal Reserve H.15 interest swap rates. The rates are for a fixed rate payer in return for receiving three-month LIBOR. One place where these rates can be found is www.‌federalreserve.‌gov/releases/h15/default.htm.
b.	The 200 interest rate scenarios available as prescribed for Phase I, C-3 RBC calculation, coupled with the separate account return scenarios by matching them up with the first 200 such scenarios and repeating this process until all separate account return scenarios have been matched with a Phase I scenario.
c.	Interest rates developed for this purpose from a stochastic model that integrates the development of interest rates and the separate account returns.
When the option described in (a)—the forward interest rates implied by the swap curve—is used, an amount shall be subtracted from the interest rates to reflect the current market expectations about future interest rates using the process described in Section 3.E.1.
The actuary may switch from (a) to (b), from (a) to (c) or from (b) to (c) from one valuation date to the next but may not switch in the other direction without approval from the domiciliary commissioner.
For transactions of derivative instruments associated with fixed income investments, reflect the prescribed assumptions in VM-20 Section 9.F. for interest rate swap spreads;
v.	For purchases of other fixed income investments, if included in the model investment strategy, set assumed gross asset spreads over U.S. Treasuries in a manner that is consistent with, and results in reasonable relationships to, the prescribed spreads for public non-callable corporate bonds and interest rate swaps;
b.	Notwithstanding the above requirements, the model investment strategy and any non-prescribed asset spreads shall be adjusted as necessary so that the aggregate reserve is not less than that which would be obtained by substituting an alternative investment strategy in which all fixed income reinvestment assets are public non-callable corporate bonds with gross asset spreads, asset default costs, and investment expenses by projection year that are consistent with a credit quality blend of 50% PBR credit rating 6 (A2/A) and 50% PBR credit rating 3 (Aa2/AA).  
Drafting Note:  this limitation is being referred to LATF for review.
Policy loans, equities and derivative instruments associated with the execution of a clearly defined hedging strategy (in compliance with Section 7.L) are not affected by this requirement.
c.	Any disinvestment shall be modeled in a manner that is consistent with the company’s investment policy and that reflects the company’s cost of borrowing where applicable. Gross asset spreads used in computing market values of assets sold in the model shall be consistent with, but not necessarily the same as, the gross asset spreads in Section 4.D.4.a.iii and Section 4.D.4.a.v, recognizing that initial assets that mature during the projection may have different characteristics than modeled reinvestment assets.
5.	Cash Flows from Invested Assets
a.	Cash flows from general account fixed income assets, including starting and reinvestment assets, shall be reflected in the projection as follows:
i. Model gross investment income and principal repayments in accordance with the contractual provisions of each asset and in a manner consistent with each scenario.
ii. Reflect asset default costs as prescribed in VM-20 Section 9.F. and anticipated investment expenses through deductions to the gross investment income.
iii. Model the proceeds arising from modeled asset sales and determine the portion representing any realized capital gains and losses.
iv. Reflect any uncertainty in the timing and amounts of asset cash flows related to the paths of interest rates, equity returns, or other economic values directly in the projection of asset cash flows. Asset defaults are not subject to this requirement, since asset default assumptions must be determined by the prescribed method in VM-20 Sections 7.E, 7.F, and 9.F.
b.	Cash flows from general account equity assets (i.e., non-fixed income assets having substantial volatility of returns such as common stocks and real estate), including starting and reinvestment assets, shall be reflected in the projection as follows:
i. Determine the grouping for asset categories and the allocation of specific assets to each category in a manner that is consistent with that used for Separate Account Assets, as discussed in Section 4.A.2.
ii. Project the gross investment return including realized and unrealized capital gains in a manner that is consistent with the stochastically generated scenarios.
iii. Model the timing of an asset sale in a manner that is consistent with the investment policy of the company for that type of asset. Reflect expenses through a deduction to the gross investment return using prudent estimate assumptions.
E.	Projection of Annuitization Benefits (Including GMIBs and GMWBs)
1.	Assumed Annuitization Purchase Rates at Election
For purposes of projecting annuitization benefits (including annuitizations stemming from the election of a GMIB),) and withdrawal amounts from GMWBs, the projected annuitization purchase rates shall be determined assuming that market interest rates available at the time of election are the interest rates used to project general account assets, as determined in Section 3.D.4. However, where the interest rates used to project general account assets are based upon the forward interest rates implied by the swap curve in effect as of the valuation date (i.e., the option described in Section 3.D.4.a is used, herein referred to as a point estimate), the margin between the cost to purchase an annuity using the guaranteed purchase basis and the cost using the interest rates prevailing at the time of annuitization shall be adjusted as discussed below.4.D.4. 
If a point estimate is being used, it is important that the margin assumed reflects the current market expectations about future interest rates at the time of annuitization, as described more fully below, and a downward adjustment to the interest rate assumed in the purchase rate basis. The latter adjustment is necessary since a greater proportion of contract holders will select an annuitization benefit when it is worth more than the cash surrender value than when it is not. As a practical matter, this effect can be approximated by using an interest rate assumption in the purchase rate basis that is 0.30% below that implied by the forward swap curve, as described below.
To calculate market expectations of future interest rates, the par or current coupon swap curve is used (documented daily in Federal Reserve H.15 with some interpolation needed). Deriving the expected rate curve from this swap curve at a future date involves the following steps:
a.	Calculate the implied zero-coupon rates. This is a well-documented “bootstrap” process. For this process, we use the equation 100 = Cn * (v + v2 + … + vn) + 100vn where the “vt” terms are used to stand for the discount factors applicable to cash flows 1, 2, …, n years hence and Cn is the n-year swap rate. Each of these discount factors is based on the forward curve and, therefore, is based on a different rate (i.e., “v2” does not equal v times v). Given the one-year swap rate, one can solve for v. Given v and the two-year swap rate, one can then back into v2, and so on.
b.	Convert the zero-coupon rates to one-year forward rates by calculating the discount factor needed to get from vt-1 to vt.
c.	Develop the expected rate curve.
This recognizes that, for example, the five-year forward one-year rate is not the rate the market expects on one-year instruments five years from now. The reason is that as the bond gets shorter, the “risk premium” in the rate diminishes. This is sometimes characterized as “rolling down” the yield curve. Table A shows the historic average risk premium at various durations. From this table, one can see that to get the rate the market expects a one-year swap to have five years from now, one must subtract the risk premium associated with six-year rates (0.95%) and add back that associated with one-year rates (0.50%). This results in a net reduction of 0.45%.
	Table A: Risk Premium by Duration
	Duration
	Risk
Premium
	Duration
	Risk
Premium

	1

2

3

4
	0.500%

0.750%

0.750%

0.850%
	6

7

8

9+
	0.950%

1.000%

1.100%

1.150%



The Exhibit below combines the three steps. Column A through Column D convert the swap curve to the implied forward rate for each future payment date. Column E through Column H remove the current risk premium, add the risk premium t years in the future (the Exhibit shows the rate curve five years in the future), and uses that to get the discount factors to apply to the one-year, two-year, … five-year cash flows five years from now.
Exhibit: Derivation of Discount Rates Expected in the Future
	
	A
	B
	C
	D
	E
	F
	G
	H

	1
2
3
	Projection Years
	Swap Curve Rate
	PV of Zero Coupon
	Forward 1 Year Rate
	Risk Premium
	Risk Premium 5 Years Out
	Expected Forward Rate in 5 Years
	PV of Zero Coupon in 5 Years

	4
	1
	2.57%
	0.97494
	2.5700%
	0.5000%
	
	
	

	5
	2
	3.07%
	0.94118
	3.5879%
	0.7500%
	
	
	

	6
	3
	3.44%
	0.90302
	4.2251%
	0.7500%
	
	
	

	7
	4
	3.74%
	0.86231
	4.7208%
	0.8500%
	
	
	

	8
	5
	3.97%
	0.82124
	5.0010%
	0.9000%
	
	
	

	9
	6
	4.17%
	0.77972
	5.3249%
	0.9500%
	0.5000%
	4.8749%
	0.95352

	10
	7
	4.34%
	0.73868
	5.5557%
	1.0000%
	0.7500%
	5.3057%
	0.90547

	11
	8
	4.48%
	0.69894
	5.6860%
	1.1000%
	0.7500%
	5.3360%
	0.85961

	12
	9
	4.60%
	0.66050
	5.8209%
	1.1500%
	0.8500%
	5.5209%
	0.81463

	13
	10
	4.71%
	0.62303
	6.0131%
	1.1500%
	0.9000%
	5.7631%
	0.77024

	 14

Cell Formulas for Projection Year 10
	=(1-B13 *SUM
($C$4:C12))/(1+B13)
	=(C12/C13)-1
	
	=E8
	=D13- E13+F13
	=H12/(1+G13)



Where interest rates are projected stochastically using an integrated model, although one would “expect” the interest rate n years hence to be that implied for an appropriate duration asset by the forward swap curve as described above, there is a steadily widening confidence interval about that point estimate with increasing time until the annuitization date. The “expected margin” in the purchase rate is less than that produced by the point estimate based on the expected rate, since a greater proportion of contract holders will have an annuitization benefit whose worth is in excess of cash surrender value when margins are low than when margins are high. As a practical matter, this effect can be approximated by using a purchase rate margin based on an earnings rate 0.30% below that implied by the forward swap curve. If a stochastic model of interest rates is used instead of a point estimate, then no such adjustment is needed.

2.	Projected Election of Guaranteed Minimum Income Benefit and Other Annuitization Options
a. 	For contracts projected to elect annuitization options (including annuitizations stemming from the election of a GMIB),) or for projections of GMWB benefits once the account value has been depleted, the projections may assume one of the following at the actuary’scompany’s option:
i. The contract is treated as if surrendered at an amount equal to the statutory reserve that would be required at such time for the payout annuity benefits equivalent to the GMWB benefit payments.
ii. The contract is assumed to stay in force, and the projected periodic payments are paid, and the working reserve is equal to one of the following:
i. The statutory reserve required for the payout annuity, if it is a fixed payout annuity.
iii. ii.	If it is a variable payout annuity, the working reserve for a variable payout annuity.
b. If the projected payout annuity is a variable payout annuity containing a floor guarantee (such as a GPAF) under a specified contractual option, only option ii. under Section 4.E.2.a above shall be used.
c. 	Where mortality improvement is used to project future annuitization purchase rates, as discussed in (Section 4.E.1) above, mortality improvement also shall be reflected on a consistent basis in either the determination of the reserve in (Section 4.E.2.a.i) above or the projection of the periodic payments in Section 4.E.2.a.ii.
3.	Projected Statutory Reserve for Payout Annuity Benefits
If the statutory reserve for payout annuity benefits referenced above in Section 4.E.2.a. requires a parameter that is not determined in a formulaic fashion such that, in reflecting the projected statutory reserve of a payout annuity benefit in the future, the company must make an assumption regarding this parameter and provide documentation in the VA Report.

Guidance Note: F.	
Relationship to RBC Requirements
These requirements anticipate that the projections described herein may beare used for the determination of RBC for some or all of the contracts falling within the scope of these requirements. There are several differences between theseThese requirements and the RBC requirements, and among them for the topics covered within Section 4.A to 4.E are two major differences. First, the CTE level is different—CTE (70) for these requirements and CTE (90) for the RBC requirements. Second,identical. However, while the projections described in these requirements are performed on a basis that ignores federal income tax. That is, under these requirements, the accumulated deficiencies do not include, a company may elect to conduct the projections for calculating the RBC requirements by including projected federal income tax in the cash flows and reducing the discount interest rates used to discount the scenario greatest present value (i.e., the interest rates determined in Section 3.D.4 contain no reduction for reflect the effect of federal income tax). Under the RBC requirements, the projections do include projected federal income tax, and the discount interest rates used as described in the RBC requirement do contain a reduction for federal income taxrequirements .
1. To further aid the understanding of these requirements and any instructions relating to the RBC requirement, it is important to note the equivalence in meaning between the following terms, subject to the differences noted above:
a.	The accumulated deficiency, the amount that is added to the starting asset amount in Section 2.D, is similar to the additional asset requirement referenced in the RBC requirement.
b.	The CTE amount referenced in these requirements is similar to the total asset requirement referenced in the RBC requirement.
F.	Compliance with ASOPs
When determining the CTE amountstochastic reserve using projections, the analysis shall conform to the ASOPs as promulgated from time to time by the ASB.
Under these requirements, thean actuary mustwill make various determinations, verifications and certifications. The company shall provide the actuary with the necessary information sufficient to permit the actuary to fulfill the responsibilities set forth in these requirements and responsibilities arising from each applicable ASOP, including ASOP No. 23, Data QualityASOPs.
H.	Compliance with Principles
When determining the CTE amount using projections, any interpretation and application of the requirements of these requirements shall follow the principles discussed in Section 1.B.
Section 4: Reinsurance and Statutory Reporting Issues
.
[bookmark: _Section_4._Reinsurance]Section 5: Reinsurance Ceded
A. Treatment of Reinsurance Ceded in the Aggregate Reserve
1. Aggregate Reserve Net ofPre- and Prior toPost- Reinsurance Ceded
As noted in Section 23.B, the minimum aggregate reserve is determined net of post-reinsurance ceded. Therefore, it is necessary to determine the components needed to determine the aggregate reserve (i.e., the additional standard scenarioprojection amount, and either the CTE amountstochastic reserve determined using projections and/or the CTE amountreserve determined using the Alternative Methodology) on a net of post-reinsurance ceded basis. In addition, as noted in Section 23.B, it may beis necessary to determine the aggregate reserve determined on a “direct”pre-reinsurance ceded basis, or prior to reflection of reinsurance ceded.. Where this is needed, each of these components shall be determined prior toignoring the effect of reinsurance ceded. Section 45.A.2 through Section 45.A.4 discuss methodsadjustments to inputs necessary to determine these components on both a “net of post-reinsurance” ceded and a “prior to pre-reinsurance” ceded basis. Note that due allowance for reasonable approximations may be used where appropriate.
2.	CTE AmountStochastic Reserve Determined Using Projections
In order to determine the aggregate reserve net of post-reinsurance ceded, accumulated deficiencies, scenario greatest present valuesreserves and the resulting CTE amountstochastic reserve shall be determined reflecting the effects of reinsurance treaties that meet the statutory requirements that would allow the treaty to be accounted for as reinsurance within the projections.statutory accounting. This involves including, where appropriate, all anticipated reinsurance premiums or other costs and all reinsurance recoveries, where both premiums and recoveries are determined by recognizing any limitations in the reinsurance treaties, such as caps on recoveries or floors on premiums.
In order to determine the CTE amount prior to stochastic reserve pre-reinsurance ceded, accumulated deficiencies, scenario greatest present valuesreserves and the resulting CTE amountstochastic reserve shall be determined ignoring the effects of reinsurance ceded within the projections. One acceptable approach involves a projection based on the same starting asset amount as for the aggregate reserve net of post-reinsurance ceded and by ignoring, where appropriate, all anticipated reinsurance premiums or other costs and all reinsurance recoveries in the projections.
3.	CTE Amount Determined using the Alternative Methodology (to be reviewed)
If a company chooses to use the Alternative Methodology, as allowed in Section 23.E, it is important to note that the methodology produces reserves on a prior to pre-reinsurance ceded basis. Therefore, where reinsurance is ceded, the Alternative Methodology must be modified to reflect the reinsurance costs and reinsurance recoveries under the reinsurance treaties in the determination of the aggregate reserve net of post-reinsurance ceded. In addition, the Alternative Methodology, unadjusted for reinsurance, shall be applied to the contracts falling under the scope of these requirements to determine the aggregate reserve prior to pre-reinsurance ceded.
4.	Additional Standard ScenarioProjection Amount
Where reinsurance is ceded, the additional standard scenarioprojection amount shall be calculated as described in Section 56 to reflect the reinsurance costs and reinsurance recoveries under the reinsurance treaties. If it is necessary, the  The additional standard scenarioprojection amount shall be also calculated prior to pre-reinsurance ceded using the methods described in Section 56, but ignoring the effects of the reinsurance ceded.
I. [bookmark: _VM-25:_HEALTH_INSURANCE][bookmark: _VM-22:__MAXIMUM][bookmark: _Section_5._Standard][bookmark: _GoBack]B.	Aggregate Reserve to Be Held in the General Account
The amount of the reserve held in the general account shall not be less than the excess of the aggregate reserve over the sum of the basic reserve, as defined in Section 5.B, attributable to the variable portion of all such contracts.
C.	Actuarial Certification and Memorandum
1.	Actuarial Certification
Actuarial certification of the work done to determine the aggregate reserve shall be required. A qualified actuary (referred to throughout these requirements as “the actuary”) shall certify that the work performed has been done in a way that substantially complies with all applicable ASOPs. The scope of this certification does not include an opinion on the adequacy of the aggregate reserve, the company’s surplus or the company’s future financial condition. The actuary also shall note any material change in the model or assumptions from that used previously and the estimated impact of such changes.
Section 10 contains more information on the contents of the required actuarial certification.
Guidance Note: The adequacy of total company reserves, which includes the aggregate reserve, is addressed in the company’s actuarial opinion as required by VM-30. 
2. Required Memorandum
An actuarial memorandum shall be constructed documenting the methodology and assumptions upon which the aggregate reserve is determined. The memorandum also shall include sensitivity tests that the actuary feels appropriate, given the composition of the company’s block of business (i.e., identifying the key assumptions that, if changed, produce the largest changes in the aggregate reserve). This memorandum shall have the same confidential status as the actuarial memorandum supporting the actuarial opinion and shall be available to regulators upon request.
Section 10 contains more information on the contents of the required memorandum.
Guidance Note: This is consistent with Section 3A(4)(h) of Model #820, which states: “Except as provided in paragraphs (l), (m) and (n), documents, materials or other information in the possession or control of the Department of Insurance that are a memorandum in support of the opinion, and any other material provided by the company to the commissioner in connection with the memorandum, shall be confidential by law and privileged, shall not be subject to [insert open records, freedom of information, sunshine or other appropriate phrase], shall not be subject to subpoena, and shall not be subject to discovery or admissible in evidence in any private civil action. However, the commissioner is authorized to use the documents, materials or other information in the furtherance of any regulatory or legal action brought as a part of the commissioner’s official duties.”
3.	CTE Amount Determined Using the Alternative Methodology
Where the Alternative Methodology is used, there is no need to discuss the underlying assumptions and model in the required memorandum. Certification that expense, revenue, fund mapping and product parameters have been properly reflected, however, shall be required.
Section 10 contains more information on the contents of the required actuarial certification and memorandum.
4.	Material Changes
If there is a material change in results due to a change in assumptions from the previous year, the memorandum shall include a discussion of such change in assumptions and an estimate of the impact it has on the results.
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