reserve methodologies devolved from the Unified

Valuation System (UVS) proposal. UVS sought to
determine the level of assets required by a company to re-
main solvent at a given level of tail risk. The original UVS
incorporated all of the material obligations of an insurance
company for the full duration of those obligations. The cur-
rent principle-based approach (PBA) is limited to certain
life and annuity products and only stochastically varies the
interest rates and other dependent variables such as lapse and
policyholder behavior. The current PBA approach cannot di-
rectly quantify the probability of insolvency due to the limited
breadth of the products covered and the limited variables that
are stochastically tested.

T he currently proposed principle-based capital and

This article will view the principle-based methodologies
largely from a future perspective, in which aspects of a com-
pany are considered on both a capital and reserve basis. It
will attempt to identify some inconsistencies in the proposed
approach, and present some simpler and more consistent
alternatives.

The following aspects of principle-based capital and reserve
methodologies will be reviewed:
1. The use of value at risk (VAR) rather than conditional
tail expectation (CTE).
2.The discount rate of 105 percent of the scenario-
specific after-tax one-year Treasury rate for capital
requirements and a before-tax rate for principle-based
reserves (PBR).
3. Whether PBR adds any value from the regulator’s per-
spective or the insurer’s perspective.
4. Should regulators use VAR levels rather than risk
based capital (RBC) levels to determine regulatory
action levels?
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5. Whether to include multivariate stochastic analysis
for the major independent variables in cash flow pro-
jections. In other words, stochastically model not just
interest and equity returns but mortality, morbidity,
lapses and other pertinent policyholder behavior. Some
of'these may be made functions of one another.

For the purpose of this discussion, certain assumptions have
been made. Full principle-based capital and reserve method-
ologies have been implemented for all products ofa company.
Total assets required (TAR), which must be sustained in order
to avoid state control are at CTE(90). PBRs are calculated at
CTE(70).

To calculate TAR using the PBA approach for principle-
based capital, accumulated cash flows are projected. This
calculation is done on an after-tax basis using anticipated
experience assumptions with added margins for all non-
stochastically modeled variables. It also uses one of the
stochastically generated investment yield scenarios. Any
accumulated cash flow deficiencies within a given eco-
nomic scenario are discounted back to the valuation date.
The greatest present value of the deficiencies is the scenario
TAR. This scenario TAR is stored, and another scenario
TAR is generated and stored. This process is repeated for
each investment yield scenario. The scenario TARs are or-
dered from smallest to largest. The CTE(90) is the average
ofthelargest 10 percent ofthe scenario TARs. Currently, the
CTE(90) is used as the measure to determine the minimum
PBA capital TAR. The CTE(70) is used as the minimum
reserve under PBR. This value is calculated similarly to the
TAR for capital; but on a before-tax basis and using different
margins. The largest 30 percent of the calculated amounts
are averaged; this is the CTE (70) PBR.



The use of an after-tax calculation for capital TAR is neces-
sary to incorporate all future cash flows. The reason is that for
a company to remain solvent, the existing assets must cover
any future operating deficiencies including tax expenditures.
The pretax nature of PBA reserves is logical in that taxes are
calculated using tax reserves, and tax reserves must relate to
PBA reserves in that tax reserves must be less than or equal
to PBA reserves. Likewise, tax reserves must be greater than
or equal to any cash values. Using pretax reserves would
be double-counting the effect of taxes. A more rigorous
explanation of this topic is in an article by Ed Robbins in the
February 2008 issue of TAXING TIMES (Volume 4, Issue 1).

Theuse ofthe CTE blurs the meaning ofthe TAR assets associ-
ated with it because of the distribution of the tail assets and the
possibility of some extreme outlier TARSs in the last few sce-
narios. Including these outliers in the TAR calculation makes
little sense because there is no possibility of having enough
assets to account for them or even a small percentage of them
ifthey are too large.

Value at risk (VAR) is the scenario TAR value that would
approximate the amount of assets required

to limit the probability of insol-
vency to a given percentage,

in this case about 5 percent.

An alternative and perhaps
improved metric is to use

an approximate 95 percent

VAR calculated by aver-

aging all TARs between and
including 94 to 96 percent. This
approximate 95 percent VAR would

remove much of the variability that would re-

sult from using a single TAR for the 95 percent VAR.

An alternative to the use of the CTE(90) measure for TAR
would be the approximate 95 percent VAR described above.
This method of calculating the VAR would eliminate the noise
that may result from using a single number. The use ofa VAR
measurement has the advantage of quantifying the asset asso-
ciated with a given probability of bankruptcy.

Currently, RBC-based action levels are determined by the
multiples of authorized control level of RBC maintained
by the company. A consistent approach under a principle-
based capital methodology would be to set regulatory
action levels based on VAR TAR measures, such as 95
percent VAR for ano action level and corresponding VAR
TAR metrics.

"The use of the CTE blurs the

meaning of the TAR assets
associated with it because of the
distribution of the tail assets. ..."

The original methodology used to calculate the scenario TAR
was an iterative approach. Because of the intensive calcula-
tions required to do the stochastic projections, the current
approach was proposed. This approach begins the cash flow
projection with a given amount of starting assets, then sub-
tracts from that value the smallest discounted value of any
accumulated asset values at the end of each projection year.
If this value is calculated by discounting the year-end asset
values at 105 percent of the one-year Treasury rate for each
year of the scenario and subtracting the minimum value from
the starting assets, then this value becomes the TAR for this
scenario. This calculation is done only once per scenario, and
the amount of the resulting TAR is significantly influenced by
the starting value.

A more theoretically correct TAR may be calculated by an al-
ternate method of starting with a beginning asset large enough
that there are no future negative accumulated cash flows, then
discounting the minimum assets at the net earned after-tax
interest rate path, rather than 105 percent of the Treasury rate
for the scenario duration. Subtract this discounted value from
the starting assets; that is the scenario TAR.

The TAR under PBA capital is the

minimum amount of assets

the company must possess

to continue to operate

without state supervi-

sion. In other words,

any assets above the

amount of the TAR are

eligible to be distributed as

a corporate dividend, subject

to state dividend restrictions. The

same cannot be said about assets in excess of the PBA

reserve, or factor-based statutory reserves for that matter.

Assets in excess of reserves calculated on any basis, whether

PBR or statutory, but less than TAR, may not be distributed as

dividends. The capital requirements are unchanged, regard-

less of the level or method of calculation of reserves, except

to the extent reserves affect policyholder dividends, or to the

extent that a corresponding change in tax reserves affects the

company’s operating results due to the change in the level of

federal income tax. Tax reserves also determine the qualifica-

tion of an insurance company as a life insurance company for
federal income tax purposes.

There is value added for regulators and management in
using a PBA to capital requirements. This value results from

being able to quantify the amount of assets needed to ensure

Continued on page 16
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solvency for a given scenario or grouping of scenarios, and
being able to associate a probability of default with a given
level of assets. This allows management to design investment
strategies to mitigate unfavorable results of a scenario. It
also allows regulators a more effective yardstick to measure
a company’s financial strength and the overall default risk
of a company. No further benefit is derived by calculating
reserves on a principle-based methodology. The use of PBR
merely creates more expense for the company. In addition,
the IRS has concerns about the level of tax reserves that will
be calculated under the PBA approach. Additionally, from
the insurance company’s viewpoint, if PBA reduces reserves,

David V. Smith, FSA, MAAA, CERA, CLU, FLMI, is vice president
and chief actuary at National Teachers Associates in Addison, Tex.

He can be reached at david.smith@ntalife.com.

this will result in increased federal taxable income and in-
creased income tax expense for the company.

Currently, only interest and equity returns are stochastically
modeled. This limits the variability of the TAR, which may
not be captured by an increased load on other variables.
Stochastically modeling any variable with significant vari-
ability will capture these variances in the TAR calculation,
and enhance the value of the principle-based analysis. ®
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