
S
pring is in the air, and the confusing
and perhaps not so gentle aromas of
fair value accounting, derivatives,
risk management and equity linked

contracts are intermingling in the atmosphere.
See Tom Campbell’s update on AICPA hap-
penings, including FAS133, and Hans
Wagner’s letter to the editor. David Becker’s
treatise on proper ways to look at manage-
ment of surplus is repeated from the North
American Actuarial Journal because of its
importance. His ideas have considerable inter-
connections with the aforementioned issues.

This issue also includes the second half
of Glyn Holton’s review of Value At Risk
(VAR), focusing on practical modeling con-
siderations.

US regulatory developments continue at
a rapid pace. Harold Forbes returns to the
COLIFR Corner, and Larry Gorski offers sug-
gestions on implementation of determining
select mortality valuation factors for term
insurance and related products under the US
(NAIC) new guideline XXX.

Steve Patzman offers the interesting
results of a survey of management reporting
practices by actuaries. 

Your Section has been active, particularly
in helping shape the development of the new
Society of Actuaries examination system
(Larry Gorski reporting on this also); and
more well-received seminars globally. Ed
Robbins reports on the Buenos Aires seminar
from late 1998.

The best news of all for your editor is
that Tom Nace has agreed to succeed me in
that position. I have enjoyed the responsibili-
ty, but a total of eight issues is enough. Tom
will assist me in the next issue, and I will
reciprocate on the following issue, then retire.
The Section is very pleased with Tom Nace’s
decision. The one regret is the total inability
of the Section to find an editor not named
Tom (this makes three in a row).

G. Thomas Mitchell, FSA, is president 
of Aurora Consulting, Inc. in St. Louis,
Missouri, and is editor of The Financial
Reporter.

T
he Non-Traditional Long-Duration
Contracts Task Force (Task Force) of
the American Institute of Certified
Public Accountants (AICPA) is in the

process of developing a proposed Statement of
Position (SOP) that will provide guidance on the
GAAP accounting, reporting and disclosure for
many of the innovative insurance products that
have hit the market in recent years. The Task
Force, which is a subcommittee of the AICPA’s
Insurance Companies Committee (ICC), includes
representatives from the insurance industry and
from public accounting firms. This report will 
outline the efforts of the Task Force.

Statement of Position
Many of the new products in today’s marketplace provide new twists to traditional insur-
ance products. One example is an equity-indexed annuity, which includes elements of a 
traditional fixed annuity (e.g., a guaranteed interest rate) with a contingent additional return
based on an external index, such as the S&P 500. Most companies account for these new
products by applying existing GAAP accounting standards, such as FASB Statements No.
60 or 97. Unfortunately, most of these new products did not exist when these standards
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were developed, creating inconsistent
GAAP accounting and reporting among
different insurance companies.

The new products the Task Force 
has been focusing on include:
• variable annuities with minimum 

guaranteed death benefits (MGDBs) 
• variable annuities with guaranteed 

living benefits
• equity-indexed life and annuity 

products
• bonus interest rates and persistency 

bonuses offered with life and annuity
products

• modified guaranteed life and annuity 
products (i.e., products with market 
value adjustments) and

• synthetic GICs

Further complicating the accounting
for these products is the fact that some
contain elements of both general account
and separate account products. For
instance, variable annuities with MGDBs
are written in a separate account, but the
MGDB is typically guaranteed by the
insurer’s general account. Further, some
products, such as equity-indexed annu-
ities, can be written as either a general
account or a separate account product. 

In order to address this issue, the
SOP is expected to include guidance for
the classification and valuation of sepa-
rate account assets and liabilities, includ-
ing the treatment of seed money. In par-
ticular, the SOP will address the applica-
tion of paragraph 54 of FASB Statement
No. 60, which states (note that para-

graphs 45-51 referenced below provide
guidance for valuing assets of the insur-
ance enterprise’s general account): 
Investments in separate accounts shall be
reported at market except for separate
account contracts with guaranteed invest-
ment returns. For those separate
accounts, the related assets shall be
reported in accordance with paragraphs
45-51. Separate account assets and lia-
bilities ordinarily shall be reported as
summary totals in the financial statement
of the insurance enterprise. 

Appendix I summarizes the GAAP
accounting topics which are expected to
be addressed in the SOP.

The Task Force is currently focusing
efforts on developing conclusions to these
issues and creating a draft SOP. Once it is
completed, the SOP will need to be
reviewed and approved by the ICC and
the Accounting Standards Executive
Committee of the AICPA (AcSEC), and
ultimately exposed for comment (current-
ly targeted for the fourth quarter of 1999).

FASB Statement No. 133
Implementation Issues
In addition to developing the SOP, the
Task Force was asked to raise potential
issues facing insurers related to the
implementation of FASB Statement No.
133, Accounting for Derivative
Instruments and Hedging Activities
(FASB 133), which was released in June
1998 and is effective for fiscal years
beginning after June 15, 1999. Although
FASB 133 deals primarily with the asset
side of the balance sheet, the FASB’s
Derivative Implementation Group (DIG)
is providing guidance on how FASB 133
should be applied to liabilities for insur-
ance products.

The source of applying FASB 133 to
insurance products is contained in Para-
graph 12 of the Statement. Paragraph 12
states that contracts (such as bonds, insur-
ance policies and leases) may contain
“embedded “ derivative instruments,
which are defined as  “implicit or explicit
terms that affect some or all of the cash
flows or the value of other exchanges
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required by the contract in a manner 
similar to a derivative instrument. Such a
contract is referred to as a  hybrid instru-
ment  consisting of an embedded deriva-
tive and a  “host contract”. The Statement
requires embedded derivatives meeting
certain criteria (which are outlined in
Paragraph 12) to be accounted for sepa-
rately from its host contract as a deriva-
tive instrument.

In December, the Task Force for-
warded a list of issues regarding the
application of FASB 133 to insurance
products to DIG for consideration. For
each issue, the submission included dis-
cussion of and arguments for various
positions. Over the next few months, DIG
will review the issues (along with several
other non-insurance product issues) and
recommend a position to FASB.

The seven FAS 133 implementation
issues raised by the Task Force are sum-
marized in Appendix II. More detail on
the issues and positions is available from
the FASB website.

GAAP Accounting Topics
Being Considered for Draft
SOP by the AICPA Non-
Traditional Long-Duration
Contracts Task Force
1. Under what criteria should Separate 

Account (S/A) assets and liabilities 
be valued at market under per 
paragraph 54 of FASB 60? Under 
what criteria should they be valued 
as if they were in the general 
account?

2. Under what criteria should S/A 
assets and liabilities be reported as 
summary totals in financial state-
ments under paragraph 54 of FASB 
60? Should there be a separate sum-
mary total for S/A with guarantees 
that meet this criteria? Under what 
criteria should they be reported as 
part of the general account? 

3. What disclosures should be made for
S/A assets and liabilities?

4. How should S/A seed money be 
classified and valued?

5. Should a variable annuity with a 
minimum guaranteed death benefit 

(MGDB) be reported in the S/A? If 
so, should an additional reserve 
(above account value) be held in the 
general account? Is an MGDB con-
sidered a guaranteed benefit? How 
should the benefit be treated for 
purposes of amortizing deferred 
acquisition costs (DAC) and testing 
recoverability of DAC under FASB 
97?

6. How should modified guaranteed 
annuities (MGAs) be reported? 
Should the liability be reported at 
book, at market, or at the greater of 
book and market? Should MGAs 
written in the S/A be reported differ-
ently from those written in the gen-
eral account?

7. How should bonus interest rates and 
persistency bonuses offered with life 
and annuity products (fixed and vari-
able) be expensed? Should bonus 
interest rates at issue be handled dif-
ferently from persistency bonuses 
offered in later contract durations?

8. How should Synthetic GICs be clas-
sified and valued?

9. To the extent they are not covered by
FASB 133, how should Equity 
Indexed Annuities and Equity 
Indexed Life Insurance products be 
classified and valued?

10. How should the reinsurance of non-
traditional products be classified and 
valued?

FASB Statement No. 133
Implementation Issues
Raised by the AICPA Non-
Traditional Long-Duration
Contracts Task Force
1. Does the conclusion that traditional 

variable annuity products do not con-
tain embedded derivatives remain 
valid given the fact that paragraph 
200 incorrectly states that the policy
holder owns the investments suppor-
ting variable annuity products?

2. How is the host contract in a nontra-
ditional insurance or annuity contract
determined and is it a debt or an 
equity instrument? For example, is a 
variable annuity with a guaranteed 

living benefit a debt instrument with 
an embedded equity derivative?

3. Pursuant to the fourth bullet of para-
graph 200, is a nontraditional pay-
ment alternative available with a 
traditional variable annuity an 
embedded derivative, required to be 
accounted for separately?

4. Are the market value adjustment 
features contained in modified guar-
anteed annuities “clearly and closely 
related” (which impacts whether it 
meets the Paragraph 12 criteria) to 
the host contract?

5. Does an equity-indexed life insur-
ance contract contain an embedded 
derivative (as an equity-indexed 
annuity does), or is it excluded from 
being subject to FASB 133 because it
contains a death benefit provision?

6. For hybrid UL-type contracts, does 
the requirement to separate the 
components of the contract into the 
host contract and derivative apply 
only for liability valuation purposes, 
or does it also apply to the applica-
tion of FASB Statement No. 97 DAC
amortization and loss recognition?

7. With respect to insurance and annu-
ity contracts having embedded deriv-
atives, if the sum of the value of the 
host contract and the embedded 
derivative is less than the contract 
account value, should the aggregate 
liability be increased to the account 
value, as required by FASB 
Statement No. 97?

Thomas A. Campbell, FSA, is Assistant
Vice President and Corporate Actuary
for Hartford Life Insurance Company,
Hartford, Mass., and is a member of the
AICPA Non-Traditional Long-Durations
Contracts Task Force, representing the
American Academy of Actuaries.
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T
he historical focus of actuaries
has been the liabilities. In
more recent times it has
expanded to include asset/lia-

bility management. The last frontier is
surplus and, while some might not think
surplus to be in the actuaries’ province,
there are significant advantages to utiliz-
ing the holistic, integrative and value
adding skills of actuaries in the manage-
ment of surplus. This is especially true
when the actuaries have added finance
and investment expertise to their already
extensive knowledge base concerning the
identification, assessment and manage-
ment of risk. Such expertise can be
gained from the education curriculum for
the Chartered Financial Analyst designa-
tion granted by the Association for
Investment Management and Research
and the curriculum developed by the
Society of Actuaries for its speciality in
finance and investment at the Fellowship
level. This paper presents a comprehen-
sive framework for the management of
the surplus of an insurance enterprise that
is built from these knowledge bases.

The role of surplus is to provide the
insurance enterprise a source of funds
for growing new business, protection
against adverse liability market experi-
ence (obligation risk), protection against
adverse capital market experience and
protection against business environmen-
tal risks, changes in tax laws or the com-
petitive playing field. To do this, surplus
needs its own risk/return requirements
and appropriate diversification.
Although surplus is a single concept on
the balance sheet, it is not often that
simple in the real world. As many com-
panies have segmented asset portfolios
to support specific liability portfolios,
the tendency is to associate a portion of
surplus with each liability portfolio. This
lack of a unified surplus portfolio can
have significant downside implications,
specifically economic suboptimization
and operational suboptimization. 

When surplus assets are spread into
many portfolios and, typically, combined

with assets supporting liabilities, econom-
ic suboptimization can result from less
diversification. This is due to inability to
accurately control exposure to different
asset classes, sectors and individual secu-
rity names that are maintained in many
different portfolios instead of a single
portfolio. It makes it difficult, if not
impossible, to have an investment strate-
gy for surplus. In such a fragmented envi-
ronment there usually isn’t an investment
strategy for surplus but, instead, there are
many strategies that may default to
investing each of the “surplus’s assets”
similarly to the strategy used for the lia-
bilities the surplus supports. This last
possibility is clearly suboptimal, as
investment strategies for liability portfo-
lios should reflect the liability’s liquidity
needs, return requirements for competi-
tiveness, profitability, liability crediting
strategy and asset/liability management
requirements. Other suboptimizations
include potential for lower returns, higher
transaction costs and higher credit risk.

Operational suboptimization occurs
from the higher cost structure for finan-
cial management, financial reporting con-
fusion and score keeping errors, greater
difficulty in accurately rebalancing port-
folios, potentially inconsistent treatment
for handling defaulted securities and
using surplus as the hidden shock
absorber for liability portfolio mistakes.

The proper management of surplus is
facilitated by having a holistic framework
for the management of the firm. This top-
down analysis provides the structure from
which appropriate decisions about man-
aging surplus can be made. Such a top-
down analysis requires a metric on which
to measure firm results, a liability portfo-
lio rebalancing method (accounting struc-
ture), an asset allocation strategy and a
monitoring process. The asset allocation
strategy is determined using modern port-
folio theory.

The metric we use is the value of the
firm, i.e., the risk-adjusted present value
of the firm’s free cash flows. For a U.S.
life insurance company, the free cash

flows are the amount that can be paid to
shareholders or distributable earnings.
Thus it requires appropriate recognition
of Statutory Accounting Principles in the
United States.

Separate “liability portfolios,” i.e.,
assets supporting a given product line,
should be maintained where risk charac-
teristics materially differ. The risk charac-
teristics may be either liability-specific or
company/competitor-specific. Examples
of the first are: guaranteed cash values,
partial surrenders and policy loans; per-
manent and temporary floor interest rate
guarantees; premium flexibility; fund
transfer options; target market differ-
ences; tax or non tax-qualified liabilities;
differing distribution channels; and cred-
iting strategies. Company/competitor
examples include investment and disin-
vestment strategies and the “competitor”
interest crediting strategy.

The liability portfolios should be
rebalanced monthly. Certain liabilities,
such as equity indexed annuities, should
be rebalanced more frequently to ensure
the proper hedge is maintained. The liabil-
ity portfolio “book value” equals: statu-
tory reserve, plus liability portfolio inter-
est maintenance reserve, less policy loans,
less the net of receivables less payables.
The book value of assets supporting the
liability should equal the liability portfolio
book value. Note that other than inciden-
tal noninvested assets (e.g., the net of
receivables less payables) the assets sup-
porting the associated liabilities should be
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real invested assets. One should not rebal-
ance the portfolio with statutory goodwill,
even if it is an admitted asset. 

The portfolio structure for an insur-
ance enterprise should consist of the
appropriate number of distinct liability
portfolios and a surplus portfolio. We
recommend that the surplus portfolio
should comprise two portfolios. The first
portfolio is the main surplus portfolio
which may or may not include the asset
valuation reserve of the company. The
second, and smaller of the two, acts as a
cash management account from which
the liability portfolios and the first, or
principal, surplus portfolio are rebal-
anced on a monthly basis. Because this
second account acts as a cash manage-
ment account, it should have a “cash
management account” investment strate-
gy. From this point on, references to the
surplus portfolio refer to the principal
surplus portfolio.

An investment policy statement is
needed for the surplus portfolio. This will
provide the portfolio description, invest-
ment objective, a strategic asset alloca-
tion strategy, tolerance for each asset

allocation class, a tactical asset allocation
strategy and a list of any constraints.

The strategic asset allocation strategy
represents the base line investment strate-
gy (i.e., an asset allocation strategy that
company management would be comfort-
able holding throughout an entire busi-
ness cycle). This strategy should be
reviewed on a periodic basis or whenever
client conditions or capital markets expe-
rience significant change. The tactical
asset allocation strategy indicates tempo-
rary deviations from the strategic asset
allocation that are allowed due to
changed conditions in the then-current
capital markets. The allocations under
tactical management are subject to the
tolerance limits established as part of the
investment strategy. 

There is a need for a wide array of
asset classes. Diversification is achieved
only by investing in multiple asset classes

having low or negative correlations. This
reduces systematic risk or volatility of the
surplus portfolio without negative effects
on portfolio return. The choice of many
classes may enhance returns in addition
to risk reduction. Note that some classes
have punitive risk-based capital require-
ments. These may drag down the per-
formance of the entire portfolio when the
cost of holding additional assets for the
classes’ default risk are considered. The
risk reduction potential must be weighed
against this burden.

The surplus investment strategy con-
sists of objectives and constraints. The
objectives include the return objective and
the risk tolerance. The constraints include
liquidity needs, time horizon, taxes, legal
and regulatory constraints and any special
circumstances the company has. 

The liquidity constraint can be
expressed as a given percentage of sur-
plus, e.g. 5% or 10%. This liquidity
serves as a secondary source of liquidity
for liabilities, the first being the liability
portfolio itself. (Note that the “cash
mangement” surplus account also pro-
vides some liquidity.) Other liquidity con-

straints might be having liquid A. M. Best
assets greater than or equal to some per-
centage of surplus. The same is true of
liquid Standard & Poor’s assets. Given
that implementing a new investment strat-
egy may require significant shifts in asset
allocations, there might be limitations on
the allowable increase or decrease in an
asset class. These limits may be based on
the yearly production rate or disposal rate
for each class, respectively. (The presence
of the production/disposal limits may
mean that it might take more than one
year to move from a given asset allocation
to an optimal asset allocation.) Finally,
there might be a constraint against short-
ing any asset class.

The time horizon constraint for sur-
plus should be the decision of manage-
ment with due input from the investment
professionals. The horizon should reflects
management’s risk tolerance.

The tax constraint should reflect fed-
eral income taxes, taxes on realized gains
and losses, limitations on loss carry-
forwards and carrybacks, and applicable
state income taxes.

Legal and regulatory constraints
include the domiciliary state investment
law, including any “basket” provisions
and any extra territoriality effects if the
company operates in New York.

While there may be many items in
the special circumstances constraint, sev-
eral that apply to insurance enterprises
are: minimum desired NAIC risk-based
capital (RBC) ratio; capital asset ratios
from A. M. Best, Standard & Poor’s,
Moody and Duff & Phelps; and Standard
& Poor’s “risky” assets ratio. 

One should also be alert for unusual-
ly negative biases against a specific asset
class held by any of the rating agencies.
Management may also have a minimum
requirement for current income on the
surplus portfolio. Because surplus assets
are finite and the assets supporting sur-
plus have their own default risk-based
capital requirement, one must specify as
constraints both the total amount of sur-

plus and the
amount of sur-
plus that is
“free” in that it
can be used to
cover the risk-

based capital requirements for the assets
backing the surplus portfolio. (The part of
surplus that is not “free” surplus is set
equal to the risk-based capital require-
ments for all of the liabilities and their
supporting assets.) The more “free” sur-
plus the surplus portfolio has, the more
risk-based capital intensive the entire sur-
plus portfolio can be. This would mean
the more risky and, therefore, supposedly
higher returning assets could be chosen
for the surplus portfolio than would be
the case if “free” surplus were smaller.

The typical risk measure is the stan-
dard deviation of portfolio total returns.
A more sophisticated (but more difficult)
measure is the portfolio’s semi-variance
or second lower partial moment. This
measure captures only the downside vari-
ation of portfolio returns from the expect-
ed value or a specifically chosen floor
return level. The risk tolerance is linked
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to the time horizon and should consider
at least a “minus two sigma” event’s
impact on both the market value of sur-
plus and the book value of surplus. The
risk tolerance must be chosen by manage-
ment with due input from the investment
professionals. 

The return objective must be chosen
by the client. With due regard for the
client’s constraints and risk tolerance
examples of different return objectives
are to maximize:
1. after-tax total return on invested 

assets;
2. after-tax total return on invested 

assets subject to a floor on current 
income;

3. current income on invested assets 
subject to a floor on after-tax total 
return; and

4. current income; and
5. net risk-adjusted spread (please see 

Appendix A for description).

Again, each of these are subject to the
client’s constraints and risk tolerance.

The goal is to find the efficient
portfolio that satisfies the client’s con-
straints and meets the client’s invest-
ment objectives. This can be done by
finding the optimal asset allocation
based on the investment objective for
each of several levels of portfolio risk,
which is computed as the standard
deviation or volatility of the portfolio’s
total return. This will require quadratic
programming as the portfolio risk is a
second-order relationship with the risk
characteristics of each asset class. The
asset class opportunity set must be
defined. For each member of the set
the expected total returns (mi sub
sergi), standard deviations or volatili-
ties (si sub sergi) of total returns and
correlations (rij si sub sergi) between
total returns must be specified. Output
should be examined for sensitivity to
these input values.

The expected returns, volatilities
and correlations should be determined
on an ex ante basis, i.e., they should be
based on future expectations, not on an
ex post or historical basis. In practice,

recent historical estimates for volatili-
ties have been found reasonable for use
on an ex ante basis, historical correla-
tions are somewhat less reliable, and
use of historic estimates for means has
been poor. 

The means of total return and stan-
dard deviations or volatilities of total
returns for the fixed income asset classes
reflect a “view” of the interest rate envi-
ronment over the time frame of the pro-
jection since changes in market value are
part of total return. When the equity
classes are considered, these analogous
values represent a view of the equity
market returns and volatility. The correla-
tions reflect the joint volatility of fixed
income and equity markets. The portfolio
standard deviation reflects the volatility
of the market value of the portfolio.
Using standard deviation as the measure
of portfolio risk for each of the choices 
of objective function named previously
(whether or not the objective involves
total return), places limits on the change
in market value due to volatility in the
debt/equity markets when considered
along with the expected total return of the
portfolio resulting from the optimized
asset allocation.

It is tempting to include as a con-
straint the durations and convexities of
the various asset classes. But care must
be taken so that the duration and convexi-
ty values are consistent with expected
total returns and their volatilities as the
latter two values reflect the investment
professionals view on how the debt mar-
kets might move due to interest rate
changes. 

In the quadratic programming model,
each constraint is reflected in a specific
inequality. For each level of risk, the fol-
lowing information is computed:
1. a vector of asset allocations for the 

asset class opportunity set;
2. expected after-tax total returns;
3. current income;
4. Sharpe ratio (ratio of excess portfolio

expected return over risk-free rate to 
the portfolio’s standard deviation of 
expected return);

5. after-tax return on equity;

6. after-tax operating return on equity; 
and

7. surplus levels for one, two and three 
sigma events.

From this output, management can make
a decision as to the risk/return trade-off
and choose the optimal asset allocation
strategy.

Two computational issues that might
arise are sensitivity of optimization soft-
ware and the “knife-edge” problem. The
first issue involves the need to be aware
of any limitations in the software’s ability
to solve the quadratic programming prob-
lem. Some software programs have more
superior solution algorithms than others.
Later generations of the same program
may have significantly increased capabili-
ties. The knife-edge problem can cause
the vector of asset allocations to change
dramatically for small changes in the level
of risk. This can also cause the model to
excessively emphasize certain asset class-
es. The model must be reviewed for
robustness and modified by judgement in
the event of this type of problem.

Once the strategic asset allocation
strategy has been identified, tactical
asset allocation decisions can be made
if the investment advisor has confi-
dence in a special view of the capital
markets at a given time. The ability to
make tactical asset allocation decisions
must be allowed by the investment pol-
icy statement and such tactical deci-
sions can be evaluated by use of per-
formance attribution techniques. As the
surplus portfolio evolves over time,
consideration needs to be given to a
surplus portfolio rebalancing strategy.
Finally, the strategic asset allocation
should be reviewed annually or when-
ever client circumstances and/or capital
market expectations change.
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Appendix A Net Risk
Adjusted Spread (NRAS)
Suppose two or more securities are 
available for purchase by the portfolio
manager using available cash in either 
a liability portfolio or a surplus portfolio.
How might the portfolio manager evalu-
ate the securities so as to rank order them
by preference? One proposal is the net
option-adjusted spread described below.

It is assumed at the outset that any
security under review already meets the
criteria (“filters”) for the applicable port-
folio (surplus or liability) according to
the portfolio’s investment policy state-
ment constraints and its strategic asset
allocation and/or the tactical asset alloca-
tion based on then current conditions in
the capital and liability markets.  The net
option-adjusted spread (NRAS) is the net
reward offered by the security after
reflecting several security-specific costs
to the insurance enterprise. For a given
security define:

Gross Spread (GS)
For noncallable bonds and mortgages, GS
is the difference between the yield on the
given bond and a Treasury of similar dura-
tion. For callable pass-throughs, collateral-
ized mortgage obligations (CMOs), com-
mercial mortgage-backed securities
(CMBSs), collateralized bond obligations
(CBOs), asset-backed securities (ABSs),
etc., it is the spread-to-Treasuries of simi-
lar duration computed without considera-
tion of the impact of the embedded option.
Cost of Embedded Option (CEO)
A reduction to the GS to reflect the cost
of any embedded options, (e.g., call
options, prepayment options).

Default risk cost (DRC)
The cost (in basis points) for expected
defaults.
Liquidity Cost (LC)
An estimate of the liquidity cost of a
given asset, (i.e., a function of the
bid/asked spread).
Investment expenses (IE)
The level of investment expenses per unit
incurred for a security in that asset class,
on a marginal basis.
Risk-based Capital Cost (RBCC)
The risk-based cost of capital (CoC) for
that security, i.e. if the CoC is the firm’s
cost of capital, RFR is the risk-free rate
and X is the RBC requirement (e.g.
NAIC, A. M. Best, Moody, Standard &
Poor, Duff & Phelps) as a decimal, then
RBCC = (CoC - 0.65 x RFR) x X. (RFR

is used as a simplifying assumption
where the added assets to support RBC
are assumed to be invested in Treasuries.)

Net Risk Adjusted Spread (NRAS) = 
GS - CEO - DRC - LC - IE - RBCC.

Many insurance companies evaluate an
asset on the basis of gross spread without
adjustment for the embedded option less
expected defaults. This ignores the facts
that (1) the security may contain embed-
ded options whose presence may cause
the gross spread to be overstated relative
to other securities; (2) one security may
have a higher expected default than
another and thus have a higher spread;
(3) different asset allocation classes have
different expense levels, and failure to
reflect such level may lead to incorrect
comparisons; and, (4) some assets carry
high RBC penalties and the excess return
may not fully compensate for the addi-
tional capital consumed. 

There are circumstances when the
cost of embedded options term may be
reduced. For example, if the proposed
asset for purchase supports a liability
with flexible interest credits, in which
credits could be reduced in the event of a
decline in interest rates (where a bond
would be called or mortgage-backed
security prepayed thus reducing portfolio
yield), then a part or all of the cost of
embedded options could be ignored.

When evaluating alternative securi-
ties for purchase, the NRAS enables a

quantitative comparison among them that
simplifies the decision. Recall that this
assumes that each of the securities is
acceptable from the perspective of an
appropriate investment for the liability
portfolio or meets the surplus portfolio
asset allocation strategy, respectively.

The quantity, GS - CEO, equals the
option-adjusted spread (OAS) where such
spread may be computed from an option
pricing model based on default free
Treasury securities. For some securities it
is easier to directly measure the OAS.
(The Treasury rate is that for a Treasury
security of the same option-adjusted
duration as the given security. If duration
matching is the specified asset/liability
management strategy, then the option-
adjusted duration is equal to the target
duration of the liability portfolio that the
asset is to support or the target duration
for the surplus portfolio if one has been
specified. For a liability portfolio, the
duration of the security may differ from
the target duration either by conscious
decision or if the actual duration of the
portfolio is to be adjusted by means of
the purchase of a security with a different
option-adjusted duration.)

As a result, the net option-adjusted spread
may be restated as:

NRAS = OAS - DRC - LC - IE - RBCC.

The cost of purchasing a new security (as
opposed to a trade) should be omitted
unless there is a significant difference
between the various alternatives. Note:
there is some indication that instead of
the Treasury of similar duration one
should use the swap curve. 

Issues Relating to Trades
The following is an initial list of issues
that should be considered when trading
assets within either a liability portfolio or
the surplus portfolio. It is assumed that
any trade would be within the strategic
asset allocation and current tactical asset
allocation guidelines for the portfolio.
1. Differences in gross spread
2. Differences in cost of embedded 

options
3. Differences in expected default 

costs
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(Editor's Note: Issue 38 of The Financial
Reporter, January 1999 contains Part
One of this article, dealing with a defini-
tion of VAR, a simple model of it, key 
factors in VAR and discussion of linearity
and non-linearity aspects.)

Simulating VAR

F
aced with non-linear portfolios,
we must discard the linearity
and normality assumptions of
delta-normal VAR and consider

alternative approaches to estimating
VAR. The basic problem of estimating
VAR, however, remains the same. We
consider a set of key factors whose
behavior we can describe statistically. We
have a portfolio price function that relates
those key factors to the portfolio’s price.
Somehow, we must translate these two
pieces of information into an estimate of
the portfolio’s VAR. In this section, we
consider the problem as one of solving an
integral equation.

Suppose we wish to estimate 95%
VAR for a portfolio. The portfolio’s VAR
is the bound on a 95% confidence inter-
val for ∆P. As suggested by Exhibit 1,
this can be expressed as an integral:

[21]

where p is the probability density func-
tion for ∆P. 

In [21] we are not actually solving
for the value of the integral. Instead, we
are solving for the value VAR that makes
it 95%. If no closed form solution exists
for [21], we consider numerical methods
of integration. In doing so, we face a
problem called the “curse of dimensional-
ity.” This arises because, although [21] is
presented as a one-dimensional integral,
it is in fact an m-dimensional integral—
both p and ∆P are functions of the m key
factors.

Most techniques of numerical 
integration entail dividing the area of in-
tegration into subparts, performing some
simple calculations on each subpart, and
summing the results. 

A problem in multi-dimensions is
that, as the number of dimensions grows,
so does the number of (multi-dimension-
al) rectangles used. For example, in the
one-dimensional case, the area of integra-
tion [a,b] might be divided into 100 sub-
parts. In the two-dimensional case, the
area of integration has the form
[a,b]5[c,d]. If both the intervals [a,b] and
[c,d] are divided into 100 subparts, there
are going to be 1002 = 10,000 rectangles
to evaluate.

In the 50-dimensional case, that

number grows to 10050. Reducing the
number of subparts into which each inter-
val is divided does not help. In the 50-
dimensional case, if each interval were
divided into just two subparts, this would

translate into 250 =
1,125,899,906,842,620 rectangles. 

This is the “curse of dimensionality.”
It is a problem that causes most tech-
niques of numerical integration to fail
when applied to high-dimensional prob-
lems. It is an issue with VAR because
many portfolios are exposed to tens or
hundreds of key factors—each one
adding a dimension to the problem. 

Monte Carlo simulation is a form of
numerical integration that avoids the
curse of dimensionality. Using the numer-
ical approach outlined above, the integral
is approximated as:

[23]

where zn is the total number of rectangles,

and  Ai is the area (volume) of the ith rec-

tangle. Because of the sheer number of
rectangles involved, we do not directly
calculate this sum. Instead, we note that
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4. Differences in asset class specific 
expenses

5. Differences in RBC requirements
6. Cash flow differences between the 

two securities
7. Transaction costs
8. Capital gains tax implications
9. Impacts on interest crediting rates, if

applicable. There is also the issue of 
who (i.e., policyholders or share-
holders) should benefit from the 
transaction, and to what degree.

10. Impact on interest maintenance 
reserve (IMR) and any applicable 
statutory accounting considerations

11. Impact on GAAP accounting results 
Note that realized gains in liability 
portfolios go to GAAP surplus and 
do not remain within the liability 
portfolio. For example, realizing 
gains on assets supporting a fixed 
liability effectively advances the 
timing of GAAP operating income 
but changes its character into net 
income instead of operating income. 
The future GAAP operating income 
will be lower and the margins in the 
GAAP reserves will be lower. If the 
realized gains are too large, then the 
liability portfolio has negative 
GAAP margins that would result 
in loss recognition. This is the worst 
situation, because not only has the 
future operating income been con-
verted into net income, but the rea-
lization of gains beyond the point 
of a zero margin results in negative 
operating income via the loss
recognition.

12. Rating agency issues, if any.

David N. Becker, FSA, PhD, CFA, is
Vice President and Chief Actuarial
Officer, Lincoln National Life 
Insurance Company, Fort Wayne, Ind.
This article appeared in The North
American Actuarial Journal, and is
being repeated here because of its 
pertinence.

Value-at-Risk—an Overview 
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[23] can be rewritten:

where Avg (Ai) is the average area of all

the rectangles. 
That average area can be estimated

by selecting a sub-sample of the rectan-
gles and computing their average area.
The solution of Monte Carlo simulation
is to make the selection randomly. 

A question that remains is: How
many scenarios will be necessary to rea-
sonably estimate an integral using Monte
Carlo simulation? In fact, Monte Carlo
simulation breaks the curse of dimension-
ality. It can be shown that, independent of
the number of dimensions to a problem,
the convergence error of Monte Carlo
simulation is inversely proportional to the
square root of the number of random sce-
narios used. For example, suppose that a
simulation uses 1,000 scenarios and has

precision of 8%.
1
The very same analysis

would be precise to within 4% if 4,000
scenarios were used. This would be true
no matter how many dimensions the
problem had.

A Probability Transformation
When we estimate VAR for a portfolio,
there are two broad inputs:
1. Historical data for key factors
2. The portfolio price function
These two inputs characterize the two
components of market risk that VAR must
incorporate—the two pieces of the VAR
“puzzle” that we identified in Section 3.
Historical data captures the uncertainty of
financial markets. The portfolio price
function describes the portfolio’s expo-
sures to that uncertainty.

Neither input appears in the VAR
integral [21]. The integral depends upon
the one-dimensional probability distribu-
tion p for ∆P. Somehow we must infer p
from the historical data and the portfolio
price function.

Historical data tells us nothing

directly about p. Rather, it provides infor-
mation about the m-dimensional proba-
bility distribution for the key factors,
which we denote q.

The portfolio price function also tells
us nothing directly about p. However, as
a transformation from the m-dimensional
space of the key factors to the one-
dimensional space of the portfolio’s
value, it relates p to q. If we somehow
apply the transformation to the entire m-
dimensional probability distribution q we
will obtain the one-dimensional probabil-
ity distribution p.

In attempting this transformation, we
face two challenges:

1. Applying the portfolio price func-
tion as a transformation to the 
probability distribution q is a 
complex mathematical problem. 

2. We don’t even know the proba-
bility distribution q. We have to 
decide what inferences to make 
about that distribution based upon 
available historical data.

As we shall see, Monte Carlo simulation
provides a solution to the first problem.
The second problem can be addressed in
different ways. Monte Carlo VAR and
historical VAR are two forms of Monte
Carlo simulation that differ only in how
they address this second problem.

Starting with the first problem, let’s
consider an example. Exhibit 13 describes
a portfolio consisting of a long-short
options position in a normally distributed
underlier V. The portfolio price function is
illustrated on the left, and the probability
distribution p is illustrated on the right. 

In the left graph, evenly spaced 
values for the underlier ∆V have been
mapped into values of ∆P. This illustrates

how the portfolio price function trans-
forms the (normal) distribution q of the
underlier into the more complex distribu-
tion p shown on the right. By observing
how values of ∆P cluster in the left graph,
we can infer the appearance of the proba-
bility distribution in the right graph.

Exhibit 13 illustrates in one dimen-
sion how complex the task of inferring
the probability distribution p may be.
After all, the portfolio price function 
may have multiple local maxima and
minima as well as multiple inflection
points. If the portfolio contains exotic
derivatives, it may even have jump dis-
continuities. The task of inferring p for a

portfolio with thousands of positions
exposed to hundreds of key factors is
potentially staggering.

Exhibit 13, however, also suggests a
solution. By mapping a range of values
for DV into corresponding values for ∆P,
we were able to infer the nature of the
distribution p. We can systematize such
an approach by selecting a broad sample
of scenarios for the and valuing the port-
folio under each scenario using the port-
folio price function. The histogram of
results for ∆P will be a discrete approxi-
mation to the probability distribution p
from which we can estimate VAR. 

If we actually use this approach to
estimate VAR for a portfolio, one chal-
lenge is deciding how to select the set of
scenarios. It is not sufficient to merely
select a large number of scenarios. We
must make the selection in a manner that
will not bias the results—we need a 
representative selection. One possible
solution is to select scenarios that are
evenly spaced as was done in Exhibit 13.
In higher dimensions, however, this
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Example: An Options Spread Exhibit 13



approach succumbs to the curse of di-
mensionality. An alternative is to select
the scenarios randomly. Obviously, this 
is the solution of Monte Carlo simulation
which we developed in Section 8.

Accordingly, in this section and the
previous section, we have addressed two
fundamental challenges in estimating
VAR for non-linear portfolios. For both
challenges, a solution has been Monte
Carlo simulation. In summary, the two
distinct problems that Monte Carlo 
simulation has solved have been:
1. The curse of dimensionality which 

we face in numerically solving the 
integral [21]

2. The probability transformation of 
applying the portfolio price function 
to q to infer p

When we use Monte Carlo simulation for
estimating VAR, we can do so in one of
two ways:

1. We can draw our scenarios from an 
m-dimensional uniform distribution 
and then weight each scenario to 
reflect the probability distribution of 
the key factors, or

2. We can draw the scenarios from the 
probability distribution of the key 
factors and weight the scenarios 
uniformly.

Either approach represents a valid imple-
mentation of Monte Carlo simulation. In
Sections 12 and 13, we will introduce
two different implementations of Monte
Carlo simulation for estimating VAR.
These are the techniques of Monte Carlo
VAR and historical VAR. Both are imple-
mented according to the second of the
above two approaches.

Statistical Error
Because we don’t know the probability dis-
tribution q, we must make inferences about
it based upon historical data. In the case of
delta-normal VAR, these inferences take the
form of a set of standard deviations and

correlations. In the case of Monte Carlo
simulation, the inferences can take different
forms. The end result, however, must be a
set of scenarios. Monte Carlo VAR and his-
torical VAR are both forms of Monte Carlo
simulation. They differ only in how they
utilize historical data in selecting those sce-
narios to represent q. Both approaches
entail two general types of error:
1. Error arising from how scenarios 

are selected: We must select scenarios
in a manner that reflects the characteris-
tics of the distribution q.

2. Error arising from the number of 
scenarios selected: We must select 
sufficiently many scenarios to ade-
quately reflect the distribution q.

The difference between these is the dif-
ference between quality and quantity—
electing the right scenarios vs. selecting
enough scenarios. The first type of error
arises in different ways, some of which

are unique to either historical VAR or
Monte Carlo VAR. The second type of
error impacts both historical VAR and
Monte Carlo VAR in exactly the same
way. It is called convergence error.

We can reduce convergence error sim-
ply by using more scenarios. Error relating
to how we select scenarios, on the other
hand, cannot be reduced in this way. If the
manner in which we select scenarios has
some form of bias, simply selecting more
scenarios can not eliminate that bias.

Error relating to how we select 
scenarios is often a subjective notion.
This is because there is no “true” distri-
bution q. People can have legitimate dif-
ferences of opinion about the nature of
that distribution—and consequently about
any bias that may exist in how we select
scenarios. Convergence error is more
objective. Using statistical techniques, we
can usually quantify the convergence
error of a simulation.

Monte Carlo VAR
The approach of Monte Carlo VAR is to

randomly generate scenarios based upon
some assumed joint probability distribu-
tion for the ∆Vk. Historical market data is

used to infer statistical characteristics
such as standard deviations and correla-
tions for the assumed distribution. 

For example, for a given portfolio
we might assume that each key factor is
lognormally distributed with a mean
equal to today’s value for that factor.
Recent market data would then be ana-
lyzed to infer a standard deviation for
each key factor as well as a correlation
for each pair of key factors. 

Once an assumed joint distribution 
is specified, standard techniques for 
generating correlated random numbers
are used to select a set of scenarios. In
this way, the selected scenarios are liter-
ally drawn from the assumed distribu-
tion. They reflect the statistical charac-
teristics—standard deviations and corre-
lations—inferred from the historical data.

This approach to selecting scenarios
entails four sources of error:
1. Assumed distribution: The standard

distribution we assume for key 
factors may imperfectly reflect the 
“true” distribution q.

2. Sampling error: Because we esti-
mate standard deviations and cor-
relations from a limited set of histori-
cal data, those “sample” standard 
deviations and correlations will only 
approximately reflect the “true” stan-
dard deviations and correlations of q.

3. Non-stationary: Because market 
conditions are non-stationary, the 
historical data upon which we base 
standard deviation and correlation 
estimates may imperfectly reflect 
today’s market conditions.

4. Imperfect random number 
generation: Imperfections in the 
random number generator we use for
selecting scenarios may introduce 
a bias.
Because Monte Carlo VAR depends

upon the inference of standard devia-
tions and correlations from historical
data, it is similar to delta-normal VAR.
Its sampling error and error from market
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non-stationary are identical to those of
delta-normal VAR. One can be addressed
by using as much historical data as possi-
ble. The other can be addressed by using
only the most recent data. As with delta-
normal VAR, some compromise must be
achieved to balance the two.

In addition to error relating to how
scenarios are selected, Monte Carlo VAR
also entails convergence error. However,
there is no theoretical limit to the number
of scenarios that can be used with Monte
Carlo VAR. Accordingly, this error can
be made as small as available computing
technology will permit.

We can calibrate a portfolio to deter-
mine the number of scenarios required to
achieve a desired degree of convergence.
For example, suppose an organization
wants to simulate the VAR of its portfolio
with only 4% convergence error. To find
the required number of scenarios, the
organization calculates Monte Carlo 
VAR on the portfolio 50 times, using
1,000 random scenarios in each simula-
tion. The resulting 50 VAR estimates are
then gathered and their standard deviation
is calculated.

Suppose the standard deviation is
8%. This means that simulation can
measure the portfolio’s VAR with 8%
convergence error using 1,000 scenarios.
Because the convergence error of Monte
Carlo simulation is inversely proportional
to the square root of the number of sce-
narios used, the same portfolio will re-
quire 4,000 scenarios to achieve a 
convergence error of 4%.

Historical VAR
Like Monte Carlo VAR, historical VAR
must somehow select a set of scenarios to
reflect the unknown distribution q. The
approach of historical VAR is to draw
scenarios directly from historical data.
For each date represented in the historical
data, the one-day return for each of the
key factors is calculated. A scenario is
constructed by applying those returns to
today’s values for the key factors. 
This approach to selecting scenarios
entails two sources of error. Both arise
from market non-stationary:2

1. Non-stationary: Because market 
conditions are non-stationary, the 

historical data upon which we base 
standard deviation and correlation 
estimates may imperfectly reflect 
today’s market conditions.

2. Distortions from assuming market 
stationarity: Distortions occur 
because historical data is treated as 
arising from a stationary (fixed) 
probability distribution as opposed to
one that has varied over time.

The first source of error also arose with
delta-normal VAR and Monte Carlo
VAR. The second is new. Its most obvi-
ous effect is that heteroscedasticity (non-
constant volatility) is mistaken for lep-
tokurtosis (fat tails to a distribution). For
this reason, historical VAR tends to over-
state the effects of leptokurtosis. Monte
Carlo VAR, by comparison, uses standard
distributions such as the normal distribu-
tion or lognormal distributions to model
q. Accordingly, it tends to understate the
effects of leptokurtosis.

While Monte Carlo VAR and histori-
cal VAR introduce different errors in how
they select scenarios, their convergence
errors behave identically. This is because
the two methodologies differ only in how
they specify random scenarios—not in
how they use those scenarios. For a given
portfolio, the number of scenarios needed
to achieve a given degree of convergence
will be the same irrespective of whether
Monte Carlo VAR or historical VAR 

is used to generate those scenarios.
3

When you calibrate a portfolio for Monte
Carlo VAR, the same result applies to
historical VAR. 

For example, suppose that Monte
Carlo VAR is used to calibrate a portfolio
to determine that a 8% convergence error
can be achieved with 1,000 scenarios. If
2% convergence error were desired,
Monte Carlo VAR could achieve that
result using 16,000 scenarios. Historical
VAR could not match that convergence. If
a year (252 trading days) of historical sce-
narios were used, the convergence error of
historical VAR would be 16%. Achieving
2% convergence error with historical VAR
would require 63 years of data.

Historical VAR is fairly easy to im-
plement. However, the significant conver-
gence error associated with historical
VAR can limit the technique’s appeal in
many situations.

Conclusion
Value at risk is a powerful measure of
market risk. In theory, it is applicable to all
portfolios and all sources of market risk.

The challenge of estimating a portfo-
lio’s VAR lies in integrating the market
information contained in the standard
deviations and correlations of key factors
with the portfolio information contained
in the portfolio price function. For simple
portfolios that exhibit linear price behav-
ior, this can be accomplished using the
method of delta-normal VAR. 

If a portfolio contains options or
other positions that exhibit non-linear
price behavior, VAR may be estimated
using Monte Carlo simulation. Two par-
ticular implementations of Monte Carlo
simulation for VAR are the techniques of
Monte Carlo VAR and historical VAR.

All three VAR techniques presented
here entail error relating to statistical
inference. In addition, the simulation
techniques Monte Carlo VAR and histori-
cal VAR entail convergence error.

Glyn Holton is an independent 
consultant specializing in financial risk
management. His practice is called
Contingency Analysis and is based in
Boston, Mass. His web site is www.
contingencyanalysis.com.
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T
his article provides some
insight into management
reporting and documentation
process of actuarial items done

by actuaries. It will describe the type of
reporting the chief actuary’s (CA)1 do to
their management—whether board of
directors, chairman, president or other
senior management. Also, it will provide
data on other responsibilities where an
actuary provides actuarial certifications.

The data were developed from a sur-
vey sent to the CA as identified on the
SOA data base. The survey was under the
authority of the Committee on Life
Insurance Financial Reporting (COLIFR)
of the American Academy of Actuaries. 

It was originally hoped that there
would be adequate data to prepare a 
practice note for the actuary to utilize.
However inadequate data was obtained
for this to happen.2 But the data gathered
does provide some insight into what com-
panies do and hopefully this will be an
aid to you in the reporting done in your
company by providing some insight of
other companies.

This article is broken into three parts
as to the CAs relationship: (1) To identi-
fying the CA and the CAs relationship to
the five certifying actuarial statements3 in
the statutory annual statement, (2) To
identify the level of reporting the CA
makes to management, and (3) To iden-
tify the level of reporting done by each of
the five certifying actuary in the company 
knowing that many of the answers to the
survey could be considered proprietary or
confidential, the survey was developed to
preserve that trust. 

Thus the preparers were not privy to
the company’s name in part 2 and 3 and
thus were not able to clarify any respons-
es or comments provided in the survey.
Since the purpose is to identify practices
that companies use in management
reporting, it was felt that actually know-
ing each company’s response was not
necessary and the information obtained
from the surveys would provide mean-
ingful results.

Part 1
This part of the survey was to obtain
information about the CA and to identity
the actuary responsible for certifying
many of the actuarial certification in the
annual statement. Besides identifying the
CA, it identified the other individuals that
have been appointed by the companies to
perform various actuarial certifications.
Part 1 provides a profile of the individual
holding this job and a description of the
information relevant to the actuarial stan-
dards of practice that management
receive, and insight or the scope of the
documentation.

The table below shows the cross 
section of responses by company size.
More than 50% of the surveys were from
companies with more than $3 billion in
assets4. Even though large companies
were over-weighted in the survey, there
seems to be an adequate cross section of
companies by size to get a feel of the
reporting done.

Of the 66 responses to company size,
a good cross-section by company size is
as follows.

In addition, Part 1 found that 85% of the
CAs had the title of Vice President or
higher and that 91% were FSAs. Service
in the CA post ranged from a few months
to 18 years.

In Part 1, the CA was asked to iden-
tify the actuary in the company who per-
formed the five actuarial certification.

Of the 66 CAs, 57 are the designated
company signatory of the Jurat Page of
the annual statement. This would indicate
that this duty is not normally delegated
away from the CA. In the companies
where the CA did not sign, there was no

clear indication by title who the signatory
was. In all such cases the Jurat signer
also signed the Actuarial Opinion and
Memorandum (AOM) certification.

Fifty-four CAs had the responsibility
of signing the AOM. Every one of these
individuals also signed the Jurat page. In
only three cases were the Jurat page and
the AOM signed by different persons.

The next step was to find out how
many CAs also signed state certification
for the illustration actuary requirements.
Nine companies indicated that they did
not have to comply with the require-
ments. Of the remaining 57 companies,
14 of the illustration actuaries were the
CA. In all cases, these CAs were in com-
panies with less than $7 billion in assets.
When not the CA, in almost all of the
cases the company delegated this respon-
sibility to a person whose title indicated
he/she was a product actuary.

Next, we looked at the individuals
who signed the certification associated
with the interrogatory question 3 located
between Exhibit 8 and 8A in the annual
statement for interest sensitive products.
Eight companies indicated that they did
not have products requiring this certifica-
tion. Of the remaining 58, 35 used CAs
to sign this certification. Of the 17 non-
CA signers, 12 also signed the illustration
certification. This shows a tie back to the
product actuary.

Last, the survey asked about the indi-
vidual who signed the dividend certifica-
tion associated with the annual state-
ment’s Schedule M. We found that 28
companies reported that this document
did not apply. Of the remaining 38 com-
panies, the CA signed 18 of the certifica-
tions. Of the remaining, half were the
same individual who signed the illustra-
tion certification. Again a strong tie back
to the product actuary.

From the above, we see that in gen-
eral the CA of a company assumes a
large portion of the additional responsi-
bilities of certifying actuary. In addition,
an actuary who has duties to sign the
illustration certification will also have

How is Your Management Quotient?
by Stephen N. Patzman

Asset Size (1996 Year
End)

% of companies

less than $1.0 B** 27%

$1 - $10 B 46%

$10 B or more 27%

Total 100%
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duties associated with interest sensitive
product certification and /or dividend cer-
tification. In Part 3, more about the
reporting responsibilities of these individ-
uals will be investigated.

Part 2 
Part 2 was designed to gain insight into
the reporting the CA does in complying
with the six actuarial standards of practice
(ASOP) (See sidebar). Each of the six
identified ASoPs requires the actuary to
provide some level of documentation or
reporting. The CAs were asked to re-
spond for their company about the depth
and breadth of the CAs reporting to man-
agement as it relates to these six ASoPs.
From the responses it is possible to get a
feel as to what companies do relative to
each of the ASoPs in reporting to various
levels of management. It is up to the read-
er to determine if the actuary is fulfilling
the requirements of the ASoP and to what
level reporting is being done or needs to
be done. It should be remembered that
there is no correct amount of reporting,
only reporting that meets your company’s
needs and makes you feel comfortable
from a professional point of view.

Part 2 reports on company reporting
at a macro level. In all cases below, we
have reported the unaltered results from
the survey. Since we did not have the
ability to go back to the company for
clarification, results should not be looked
upon as definitive or conclusive.

For each of the ASOPs identified in
the sidebar, the survey requested that the
CA identify the level of reporting that
was done to management defined as:
Documentation to file, senior manage-
ment, the president, the chairman, and the
board of directors. For each of these lev-
els of management, the CA was asked to
identify the type of reporting done:
Written only, oral only, written and oral,
and not applicable. In addition, compa-
nies were asked about reporting to a par-
ent. However, insufficient responses were
received to be meaningful or reportable.

The table below provided the 
percentages of CAs indicating they report
to the different levels of management.

The difference between 100% and the
percentage shown reflects the companies
that said this type of reporting was not
done or was not applicable. In cases
where reporting was not done, no reason
for the omission was obtained.  For
example, since ASOP 15 applies only to
participating products, about 35 % of the
companies indicated that it did not apply
to their reporting, presumably because
they do not sell these products. For ASoP
24, about 15-25% indicated that as of
summer 1997, this type of reporting was
not done or did not apply, presumably
because companies sell in states that had
not enacted the illustration regulation or
did not sell a product that fell under the
regulation. It could be assumed that this
percentage would now be higher as the
number of states enacting the regulation
has increased.

From the table, we see a falling off
of the level of reporting at each level of
higher authority. An exception is that
there seems to be a higher level of report-
ing to the board of directors than to the
chairman. Since the question was not spe-
cific as to what was desired, this may
mean that the chairman hears the report
for the first time when it is given to the
board, rather than being individually
briefed in order to determine if the board
should be made aware.

From the results it appears that most
companies are preparing documentation
for each of the appropriate ASoPs for
their files but that as the authority level
increases, the reporting drops off. Since
the survey did not delve into the report-
ing relationship if the president or chair-
man has delegated his or her authority to
a lower reporting level, these percentages
could be significantly inaccurate.

Part 3
This part of the survey was designated to
obtain additional information about the

(continued on page 14, column 1)

% Reporting to Management
AsoP Documentation to

file
Senior
Management*

President Chairman Board of
Directors

1 92% 83% 66% 50% 42%
7 97% 89% 80% 69% 72%
14 83% 75% 66% 56% 53%
15 63% 54% 52% 41% 47%
22 98% 92% 86% 79% 86%
24 82% 66% 65% 56% 61%

* In the survey, "senior management" was not defined

ASOP Excerpts

ASOP 1 - Redetermination (or deter-
mination) of Nonguaranteed charges &
/or Benefits for Life insurance and 
annuity contracts
No explicit indication that a report need be
presented to any particular individual or 
position (Sec. 6.1—”Whenever an actuary
advises, an insurance company, … a written
report should be prepared that documents 
the advice.”)
7—Performing cash flow testing for
Insurers
No explicit indication that a report need be
presented to any particular individual or 
position (Sec. 6.2—“A written actuarial
report is recommended as a means of docu-
menting the assumptions, techniques, and
conclusions reached when providing a pro-
fessional recommendation or opinion.”)
14—When to do cash flow testing for life
and health insurance companies
No explicit indication that a report need 
be presented to any particular individual or 
position (Sec.1—“A written actuarial report
is recommended as a means of documenting
the assumptions, techniques, and conclusions
reached when providing a professional rec-
ommendation or opinion.”)
15—Dividend determination and illustra-
tion for participating Individual Life
insurance policy and annuity contracts
No explicit indication that a report need be
presented to any particular individual or 
position (Sec. 6.1—“Whenever an actuary
advises, an insurance company on dividends,
… a written report should be prepared that
documents the advice.”)
22—Statutory Statement of opinion based
on asset adequacy analysis by appointed
actuary for the life and health insurer
Sec 6.1—“The appointed actuary should 
provide annually to the board of directors 
of the company or the board’s designee a
statement of actuarial opinion … along 
with a supporting memorandum.”
24—Compliance with NAIC Life
Insurance Illustration Model Regulation
Sec 6.1—“The illustration actuary 
should certify annual, as required by 
the model, stating that the scales used in 
illustrating non-guaranteed elements are 
in compliance …”

ASOP
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type of reporting done to management.
Only one part of the survey yielded a suf-
ficient number of replies to provide
meaningful results.

Although there were inadequate
replies for the other four surveys, the data
collected seems to indicate that similar
conclusions could be reached.

Actuarial Opinion and
Memorandum (AOM) Report 
as to the adequacy of reserves:
The results below will give you a flavor
of what the survey collected. Since there
is no correct answer or amount of report-
ing, the data provide a range of reporting
done by the valuation actuary (VA)
responsible for signing the AOM Report.
A total of 61 companies provided com-
plete or partial data for the survey.
Written Year-End Report:
The tabulation of the results shows that in
100% of VAs file a report for the work
done. The VAs reported that the full
report varies in length from less than 10
pages to as much as 600 pages. In general
the majority of the reports were in the 30
to 100 page range. In about 25% of the
cases, the VA also prepares an executive
summary. While 40% of the time it was
1-2 pages long, most were 3 or more
pages in length. The executive summary
tended to be a summary of a much a
longer report, usually over 40 pages.

Once the report has been prepared, it
is communicated to management; in 80-
90% of the companies, the VA presents
this written report to senior management
and to the president. About 40% of the
time the report is an executive summary; in
general, where the full report is passed on,
the report tended to be less than 50 pages.

Each VA was asked about the level
of interest in the report shown by man-
agement. Based on the VA’s perception, it
appears that the higher up the chain of
authority, the more eyes glaze over. Only
about 20% of chairmen have an under-
standing of the document, and rarely get
involved in or provide guidance for the
report. However, at the senior manage-
ment and president levels there seems to

be understanding, involvement, and the
providing of guidance for the document.
Table of contents: 
A number of VAs shared the table of con-
tents of their AOM report. As expected,
the topics, organization, and content of
the AOM reports varied but all seemed to
cover assets, investments, interest scenar-
ios, liabilities and assumptions.
Oral Year-End Report:
At the senior management level, an oral
presentation was given in about 75% of
the companies. In general 50% of these
reports were less than 15 minutes in
length. Another 30% were in the 15-30
minute category. About 5% indicated that
this oral report exceeded 1 hour. 

Very similar percentages were indi-
cated for the oral report to the president.
However, only about 50% of the compa-
nies reported making oral reports to the
chairman and the BOD. At these upper
reaches, the report gets shorter in almost
all cases and appears normally to be less
than 30 minutes.
Regular Non Year-End Reporting: 
About 20% of the VAs indicated that non
year-end written reports were provided.
However, in the range of 40% of the VAs
reported they presented oral reports to sen-
ior management and the president during
the year. Very few reports were made to
the chairman or BOD on a regular basis.
“As needed” Non Year-End Reporting:
Here 70-75% of the time the VA indicat-
ed that reports were given to senior man-
agement and the president. In a high per-
centage of the cases, it was an executive
summary. The reporting decreases to
about 50% for the chairman and to about
35% for the BOD.

Along with the “as needed” report-
ing, the VA was asked about reporting of
"bad news." About 90% indicated that
they reported such matters to senior man-
agement. This number went down to
about 75% reporting to the president. In
the area of 60% of the chairmen and less
than 50% of the BODs hear the “bad
news” from the actuary.
Authority & Direct Access:
In over 90% of the time, the VA has
authority to go directly to senior manage-

ment in reporting results: About 85% to
the president, about 60% to the Chairman
and around 45% to the BOD.
Qualifications:
In virtually every case the VAs stated 
that they complied annually with the
Academy’s "Qualification Standards for
Public Statement of Actuarial Opinion
and Continuing Education." In addition,
75% of the VAs indicated that they rely
upon another actuary to perform work for
them in preparation for signing the certi-
fication and that 75% of these actuaries
are members of the Academy. Even
though these individuals are not required
to meet the continuing education stan-
dards (because they are not signing the
document to management), about 75% of
the VAs require the individual to meet the
continuing education requirements.
Understanding by management of the
responsibilities of the reporting actuary:
A specific question was asked of the VAs
as to the understanding and knowledge
by management of the VA responsibili-
ties. About 80-85% indicated that senior
management and the president had been
briefed on these responsibilities. In over
half the companies, this had been done
within the last 3 years. For the chairman
and the BOD, similar but slightly lower
percentages were seen.
Wrap up: 
It is hoped that this report will be of 
use to the VA and others actuaries who
have signing responsibility in the Annual
Statement. Since there is no prescribed
level of reporting, it will be up to you to
determine if you are doing enough pro-
fessionally. If you are not doing some of
the things cited above, you might want to
review the ASoPs once more to better
understand your responsibilities.

This survey did not address those
companies that use consulting actuaries
to provide the above certifications.
Maybe a few of the consulting actuaries
who do this type of work might share
some of their experiences on this subject.

If this article has raised questions as
to the level of reporting that should be
done in your company, write to the news-
letter editor and propose that the Section

How’s Your Management Quotient?
continued from page 13
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do additional research on what companies
are doing in specific situations. 

Stephen N. Patzman, FSA, is Vice
President and Corporate Actuary, USAA
Life Insurance Company, San Antonio,
Texas.

Footnotes
1) For convenience, this document uses 

CA interchangeable for the title of 
Chief Actuary or Corporate Actuary 
or the senior Actuarial officer 
completing the report (20% of the 

companies indicated there was no 
designated CA in the company).

2) The survey had multiple parts. A 
total of 86 or partial surveys were 
returned.  Since some companies 
chose not to provide all of the info-
rmation requested or not to complete 
all of the surveys, thus less than 86 
companies provided usable data for 
all categories.

3) These five certifying signatures are 
signing the: 1) Statutory Annual 
Statement on the Jurat page as the 
actuary, 2) Actuarial Opinion and 
Memorandum Report, 3) Illustration 

Actuary certification, 4) Schedule M 
interrogatory certification, and 5) 
Interest sensitive product certifica-
tion located between Exhibit 8 and 
8A.

4) Approximately $3 billion of assets is 
the breaking point for the largest 100
life insurance companies.

5) 8 % of the companies were less than 
$500 million and are thus Section 7 
companies relative to complying to 
the Actuarial Opinion and 
Memorandum regulations and laws.
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M
y objectives in writing this
article are to discuss three
items: (1) the responsibili-
ties of the appointed actu-

ary under the revised NAIC Model Reg-
ulation commonly known as Regulation
XXX, (2) the significance to the actuarial
profession of responding to these new
responsibilities, and (3) the analytical
tools and procedures available to the actu-
ary to discharge these responsibilities.

New Responsibilities
The revised NAIC Model Regulation
commonly known as Regulation XXX
provides the appointed actuary with the
authority to select mortality rates for defi-
ciency reserve purposes. The actuary can
choose a set of “X” factors to modify pre-
scribed mortality rates which have been
adjusted by 20 year select factors identi-
fied in Regulation XXX. Besides having
the authority to choose the “X” factors,
the appointed actuary has the responsibil-
ity to opine on the appropriateness of the
“X” factor modified select mortality rates

whenever the actuary chooses an “X”
factor less than 100%.

More specifically, Regulation XXX
requires the appointed actuary to “opine
as to whether the application of X meets
the requirements of Section 5 B (3) . . .. It
(the opinion) should reflect current ex-
pectations of future mortality, taking into
account appropriate emerging experi-
ence.” Section 5 B (3) of Regulation
XXX specifies several conditions the “X”
factors must meet and tests applicable to
the “X” factor modified select factor

adjusted mortality rates relative to emerg-
ing and expected mortality experience.

Based on language in Section 5 B (3),
expected mortality experience is not to
reflect mortality improvement beyond the
valuation date. Regulation XXX breaks
new ground with respect to statutory valu-
ation work. Heretofore, the Standard
Valuation Law has defined the method
and assumptions that determine minimum
reserves for life insurance statutory
accounting and reporting purposes. The
appointed actuary’s work under the cur-
rent regulatory framework has been to
ensure that the reserves reported by the
insurer meet the prescribed minimum
standards. Under Regulation XXX, one
element of statutory valuation work has
been “deregulated.”

The Challenge
As a regulator, I have heard on many
occasions complaints about the artificiality
and unnecessary conservatism of the cur-
rent statutory valuation framework. If the
appointed actuary is ever to be freed from

the constraints of the Standard Valuation
Law, the appointed actuary must take this
new responsibility seriously.

I believe that determining the appro-
priateness of the “X” factor adjusted
select mortality rates is a task amenable
to actuarial analysis based on current
education and training. In order to get a
full understanding of this statement, the
appointed actuary’s responsibility under
Regulation XXX should be contrasted
with the work of the appointed actuary
performing an Asset Adequacy Analysis

of Reserves of a company selling sophis-
ticated insurance products supported by
complex assets. The cash flows of the
insurance products are, at best, only
dimly understood. The cash flows of
some complex assets are also open to
speculation. The appointed actuary also
has to deal with questions dealing with
the number and shape of interest rate
paths to use, allocation of expenses,
future investment and crediting rate
strategies, and numerous other topics.

On the other hand, the challenge
given to the appointed actuary in
Regulation XXX relates to a single issue,
the valuation mortality assumption. The
analysis of mortality has always been one
of the cornerstones of the actuarial pro-

fession. If the appointed
actuary can’t or won’t
step up to the plate and
discharge this new
responsibility using rig-
orous, statistically valid
procedures, we may as
well give up our attempt
to bring rigorous analy-

sis to the Asset Adequacy Analysis of
Reserves.

Tools and Procedures
What tools and procedures should the
actuary use when providing the required
opinion? Two cases need to be consid-
ered. First, in the situation where no
experience is available, assessing the rea-
sonableness of the “X” factors in light of 
expected experience can only be based on
actuarial judgement. Without any experi-
ence, no other procedure is available. 

“X” Factor—Modified Select Factor 
Adjusted Mortality Rates 

by Larry M. Gorski

“If the appointed actuary can't or won't step up 
to the plate and discharge this new responsibility
using rigorous, statistically valid procedures, we
may as well give up our attempt to bring rigorous 
analysis to the Asset Adequacy Analysis of Reserves.”
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For the first year of valuation, the actuary
chooses an “X” factor of .5 to be applied 
uniformly to all mortality rates.

Notice that this case does not include sit-
uations involving limited experience.

Once we get past this case, I believe
that the appointed can utilize rigorous,
statistically valid procedures to support
his/her opinion. Whatever procedure is
used, it must recognize the available,
emerging company experience. This is
the key. Hand-waving arguments are not
acceptable substitutes for analysis.

Volume XXXII of the Transactions
of the Society of Actuaries contains a
paper titled “Testing for Significant
Differences Between Actual and
Expected Results.” The paper discusses
the problem in the context of a standard
“hypothesis testing” exercise. The null
hypothesis (Ho) is the hypothesis that
“The given q’s are the correct probabili-
ties of termination.”

While the example discussed in the 
paper comes from the field of disability
income insurance, the ideas presented in

the paper are surely applicable to the
problem posed in Regulation XXX.  

The paper dissects the hypothesis
testing problem into five cases. In my
view, the case most relevant to the task
facing the appointed actuary is case four.
Case four considers the situation when at
least one q is distinct, the q’s are neither
all small (< 0.05) nor all large (>.95) and
n (size of the population) is large.

Under these conditions, the author
suggests to use the Normal Distribution
approximation to the sum of n random
variables, each distributed Bernoulli
(Be[q]).

An alternative approach that I am
considering as a bench-
mark for my review of
the work done by the
appointed actuary is
based on Monte Carlo
techniques. This method
involves determining the
distribution of expected
deaths based on the “X”
modified select factor
adjusted mortality rates and the actual
exposures. The distribution can be deter-
mined using Monte Carlo techniques.
Once the distribution is determined, the
appropriateness of the “X” factors can be
determined by rejecting the hypothesis if
the actual deaths fall beyond a specified
point in the tail of the distribution of
expected deaths (the rejection region).

An example will clarify the method
that I am suggesting. Assume a popula-
tion consisting of the following exposures
and 20-year select factor adjusted mortal-
ity rates as follows:             

Monte Carlo techniques enter into
the method in the following way. For
each age x, select a random number
from the Binomial Distribution
Bi[Ex,qx]. Call this random number
Nx., the number of deaths at age x. Do
this for each age x and add all of the
Nx to determine S (the number of
deaths over all ages). Perform this
process a sufficiently large number of
times and, finally, determine the distri-
bution of S. Reject the hypothesis (the
appropriate “X” factor is 50%) if the
actual number of deaths falls in the
rejection region of the distribution of
expected deaths.

Results
The following table below contains the
results of applying both procedures to the
sample data provided above. I performed
the Monte Carlo simulations with
k=100,200, 1500 trials.

For this example, the hypothesis test-
ing region using either method is nearly
the same and, for the Monte Carlo proce-
dure, is independent of the number of 
trials. I will be testing the reliability of
these observations using different sample
populations. I believe that the two proce-
dures will not produce comparable rejec-
tion regions in all cases.

Using the data in the table obviously
implies that a decision as to a rejection
region has been made. I feel that regula-
tors should make this decision. Making
this decision is no different than regula-
tors adopting a mortality table with a
specified margin. For purposes of com-
pleting this example, lets assume that the
rejection is set at the 75% quantile.
Hence if actual deaths exceeded 393
deaths, the assumed “X” factor of 50%
would be rejected.

One question that obviously arises is
whether the procedure that I have
described adequately addresses the “lim-
ited experience” situation. The answer is
“yes”. The process of generating random
outcomes from the population reflects the
relative increase in the variance as the
population decreases. 
The following table below illustrates this
point:

Population A. is the sample population
used above, while Population B. is the
same except that it has been scaled down

Exposures Mortality Rate
(lives)

500 .001
500                   .0015
500 .002
500 .003
500 .004
1000 .006
1000 .008
1000 .010
1000 .013
1000 .016
1000 .019
1000 .022
1000 .025
1000 .028
1000 .032
750 .036
750 .040
750 .045
750 .050
750 .055
750 .060
750 .065
750 .070
750 .075
750 .080
750 .090
750 .100

 Procedure                     Quantiles
                             50%  75% 95% 99%

 Normal Approximation  380  393   412  425
 Monte Carlo   (k = 100) 378  394   411  418
 Monte Carlo   (k = 200) 378  395   413  423
 Monte Carlo   (k = 1500) 380   393  412  427

(continued on page 20, column 1)

 Population            Quantiles
                50%  75%  90%   99%

 A.             378  395  413   423
 B.                   4      5      7       8
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GAAP Questions for 
Equity Linked Products

Dear Editor:

At the September, 1998 Valuation
Actuary Symposium (VAS), several ses-
sions dealt with implications of the new
GAAP reporting standard SFAS #133
“Accounting for Derivative Instruments
and Hedging Activities.” While interpre-
tations of this standard are evolving, and
the AICPA has a separate task-force
addressing “Accounting and Reporting by
Insurance Enterprises for Certain Non-
Traditional Long Duration Contracts and
for Separate Accounts,” I wanted to com-
ment on some of the interpretations put
forward by several speakers.

Equity-Indexed Annuity Liability
Determination
At the VAS, it was hypothesized that the
proper bifurcation under FAS 133 at issue
would be to subtract the price of the writ-
ten liability option from the total policy-
holder premium, and hold the balance as
the “fixed” portion liability at issue. The
liability would grow from that value at
issue to the minimum guaranteed value at
the end of the index term, essentially fol-
lowing a FAS 91-style interest method.

A question arises if the product is
inadequately priced. Perhaps the interest
rate needed to accrue the fixed liability 
is higher than the current investment cli-
mate can support. In the ultimate theoreti-
cal case, the option cost could be higher
than the total policyholder premium,
leading to a negative “fixed” reserve at
issue. Should some additional liability 
be established?

The quick answer (and one I suggest-
ed) at the VAS was “no, because these
are investment contracts and you don't
pre-fund losses on investment contracts.”
On further consideration, I question the
validity of the answer in this case, due 
to the somewhat arbitrary nature of the
bifurcation process. Subtracting the 
market value of the option written from

the premium leaves us with a remainder
analogous to a fixed annuity. For a fixed
annuity, we would not normally hold any
reserve at issue other than the premium.
However, in aggregate, this approach
appears to defeat the FASB's goal of hav-
ing the ineffective part of hedges come
immediately through income, with the
maximum possible transparency of deriv-
atives. 

Another thought-process would be to
bifurcate the contract by first discounting
the fixed guarantee (at the current match-
ing portfolio rate) to obtain the fixed por-
tion of the liability, with the remainder of
the policyholder deposit compared to the
cost of the written option. In this thought-
process, a “too-rich” written option would
show up in a shortfall immediately (of
course, a contract priced at a profit would
have profits emerge immediately, as well).

Given the alternative thought
processes possible, and their potentially
very different income effects, it might be
prudent to adopt the guidance for when
an embedded derivative can not be reli-
ably identified and measured, that is
marking the entire contract to fair value.

The impact of fair valuing the unified
contract on items such as DAC amortisa-
tion is a topic likely to cause headaches,
should this approach be adopted. 

Variable Deferred Annuities 
with Minimum Guarantees
A different issue arises with this closely
related product type. FAS 133 says that
an embedded derivative should not be
separated from its host contract if the
hybrid contract that embodies both the
host and the embedded derivative is
already measured at fair value with the
changes in fair value reported through
earnings. Several speakers postulated that
minimum guarantees on variable con-
tracts would not need to be separated, as
the variable contract has already been fair
valued.

While the assets underlying a vari-
able contract have clearly been fair 
valued, I believe the unit value account

balance of a vari-
able annuity con-
tract is not neces-
sarily the fair
value for that con-
tract. This is especially the case if the
contract has significant option features
which might be “in the money.” An alter-
native that appears slightly more reason-
able in defining market values is to floor
the “account value” at the underlying
guarantee, but this alternative would not
work effectively if the guarantee was
only present at certain durations, nor
work well if the guarantee applied to cer-
tain settlement options (such as annuitiza-
tion or death) but not to cash surrender.

There can be other cases where the
account balance of a unit-linked contract
is not a good representation of the con-
tract's fair value. In Australia, a type of
“unit-linked” contract has been written
with a notional account balance, the value
of which the policyholder can never fully
realize due to the loading structure. Under
this contract, the fair value is clearly less
than the account balance, an interesting
contrast to the account balance “enhance-
ments” popular in the United States. 

If we accept that the account value is
not the “fair value” for a given variable
annuity contract, then we again face the
choice of either bifurcation or holding the
entire contract at market value. Similarly
to EIAs, I suspect that marking the entire
contract to market may be the practical
solution for the liability, although the
DAC issues might be even worse than the
volatility experienced by many variable
annuity writers today.

Hans Wagner

The opinions expressed above are 
purely my own, and in no way 
represent positions of either current 
or any prior employer.

Letter to the Editor...
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Model Regulation XXX 

O
ne of the most significant
events since the last report
was the rapid revision and
passage by the NAIC of a

revised XXX Model Regulation. Armand
de Palo of The Guardian and Steve Smith
of First Colony have been instrumental in
moving the revised regulation along and
building an industry consensus in support
of it. The motivation to adopt the regula-
tion is to reduce marketplace turmoil and
provide a more level playing field be-
tween companies that operate within
states that have adopted the current XXX
Regulation and those that have not. Key
states indicated that they were willing to
support the revisions and it is felt that
other states would follow. The revised
regulation includes formula based
“humpback” reserves based on
expected premium patterns, revised
mortality levels, and a smoker/
nonsmoker distinction. Care was
taken during the development so as
not to produce a new prevailing mor-
tality table for tax purposes. 

Valuation Task Force
The Academy’s Valuation Task Force
released its report to LHATF on a Unified
Valuation System on December 5, 1998.
Work continues in a number of sub-
groups. In particular, the numerical exam-
ples subgroup is working to create a
model to demonstrate the before and after
impacts on a company of a Unified
Valuation System (UVS). Regulators
have a number of concerns including
compatibility of the UVS with existing
state laws, assuring “consistency” among
companies in their valuation practices,

and the ability to “produce auditable and
verifiable results,” among others. Reg-
ulators want an early warning on impend-
ing problems. The current approach,
which allows for the verification of for-
mulas, doesn't provide for trend analysis.

Other LHATF Items
A new CSO mortality table is under con-
sideration. Preliminary decisions are that
the new table layout will be similar to the
current tables—Male/Female and Smoker
/Non-smoker. There will not be an in-
crease in the number of tables. The actu-
ary will still have to deal with superselect
underwriting classes.

The Actuarial Opinion and
Memorandum Regulation is still under
consideration. Contentious areas relate to
the “this state” part of the rewrite. One

proposal, in order to do a state of domi-
cile opinion, includes asset adequacy test-
ing, disclosure of codification, and prior
approval of the Commissioner in the state
of filing.

Risk Based Capital (RBC)
The C3 subgroup of the NAIC’s Life
RBC Committee has been working to
improve on the C-3 risk component. A
method that develops the C-3 risk as an
offshoot to cash flow testing is being test-

ed. Six companies are participating in the
testing. The number of interest rate sce-
narios has been narrowed down from 200
to 50. Items still under consideration are
a reduced number of scenarios to be used,
in conjunction with a more conservative
answer, if a company didn’t want to run
50 scenarios, rules on aggregation, new
business, volatility, and less onerous tests
for liability type products.

Annuity Developments
The NAIC passed Guideline ZZZ at its
December meeting along with a model
regulation on separate account funding
for minimum benefits under group con-
tracts (synthetic GICs). The exposure
period for Guideline ZZZZ (Equity
indexed universal life) was extended to
May 15. 

Work continues in the Variable
Annuity with Guaranteed Living Death
Benefits (VAGLB) Working Group. A
major task is to develop a proposed
CARVM reserving methodology. The
working group has also been asked to
propose an interim RBC C-3 factor for
use at 1999 year end. Expected costs for
VAGLBs generally have a catastrophic
type distribution—mostly zero but with
very large potential amounts at the
extremes. Initial thinking is to use an

Corner
by Harold Forbes
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Editor’s Note: This is the sixth installment of “COLIFR Corner.” The American Academy of Actuaries’ Committee on 
Life Insurance Financial Reporting (COLIFR) monitors various financial reporting topics of interest to actuaries and is 
actively involved in several. There have been three meetings since the last installment of COLIFR Corner. The most 
recent meeting was on March 9 at the Academy offices in Washington. The next meeting will be on June 11 in Chicago.

(continued on page 20, column 1)

“...The regulation is to reduce marketplace 
turmoil and provide a more level playing field
between companies that operate within states
that have adopted the current XXX Regulation
and those that have not...”
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by a factor of 100. I used the Monte
Carlo method with 200 trials. The means
of the populations are the same but the
tail of the each distribution is different.
This is reflected in the ratio of the 99%
quantile to the 50% quantile.

Concluding Remarks
While this article discusses two
approaches to justifying the choice of the
“X” factor, other equally valid approach-

es undoubtedly exist. If further research
is done on this topic, the following issues
should be considered: 
1. If exposures are measured by units 

of inforce such as, per $1000 of 
insurance, how should the standard 
deviation of the mortality rates be 
calculated?

2. Can Monte Carlo studies be based 
on units of exposure other than lives?

3. Can the existence of reinsurance 

and/or the level of reinsurance costs 
and mortality charges be used to 
justify the choice of an “X” factor?

4. Should an Actuarial Standard of 
Practice be developed to address 
this topic?

Larry M. Gorski, FSA, is Life Actuary,
Illinois Department of Insurance,
Springfield, Ill.

approach for VAGLBs that is similar to
that used for GMDBs, possibly using a
“keel” method which essentially projects
the expected fund value at the bottom
85th percentile value period-by-period.
One possibility for determining the C-3
factor is to use a similar approach, but
with a 95th rather than an 85th percentile.

Life Practice Notes
Life Practice Notes on equity indexed
annuities, variable annuities, life illustra-
tions, and three on demutualization have
been approved. Other practice notes are
in development for XXX and reinsurance.
It is expected that these practice notes,
along with updated current practice notes,
will be available in the future at the
Academy’s web site (www.actuary.org).

GAAP Developments
The AICPA task force on non-traditional
long-duration contracts is in the process
of developing a proposed Statement of
Position that will provide guidance on the
GAAP accounting, reporting and disclo-
sure for many of the innovative insurance

products that have hit the market in
recent years. Currently there is divergent
treatment within the industry. The focus
is currently on interpreting existing stan-
dards. Many existing products were not
around when the standards were devel-
oped, or are offered through a separate
account but contain guarantees. 

Highlighted products or product fea-
tures include variable annuities with min-
imum guaranteed death benefits of guar-
anteed living benefits, equity indexed
products (life and annuity), bonus interest
rates, persistency interest rates, modified
guaranteed life and annuity products
(products with market value adjustments),
and synthetic GICs.

A subgroup of the Committee contin-
ues to track developments with the Inter-
national Accounting Standards Com-
mittee’. Current activity relates to the
IASCs efforts to develop a set of global

standards for cross-border security fil-
ings, including business combinations. 
A G4+1 position paper describes the pur-
chase and pooling methods of accounting
for business combinations, and introduces
a third possible method, the fresh start
method for special cases. The G4+1
clearly favors the purchase method. This
approach appears to be more consistent
with the general desire to move toward
fair value reporting by the IASC, the
FASB, and the SEC.

Demutualization
The AIPCA anticipates issuing guidance
in 1999 for mutual company reorganiza-
tions, including demutualizations and
mutual holding companies.

The Committee will continue to 
follow these and other developments
involving financial reporting as they
develop. Progress will continue to be
reported in future issues of The Financial
Reporter.

Harold E. Forbes, FSA, is an actuary 
at Milliman & Robertson Inc., in
Bloomfield, Conn.

COLIFR Corner
continued from page 19

“Currently there is divergent treatment 
within the industry. The focus is currently 
on interpreting existing standards.”

“A G4+1 position paper describes the 
purchase and pooling methods of 
accounting for business combinations,” 

“X” Factor
continued from page 17
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T
he Educational and
Examination (E&E) system of
the Society of Actuaries will
undergo significant changes

effective in 2000. The current system will
be replaced with a system that stresses
fundamental actuarial principles and actu-
arial practice that are not nation-
specific. The examination structure will
consist of eight courses and a Professional
Development requirement. The Profes-
sional Development requirement will be
the mechanism for a candidate to gain
knowledge that is either nation-specific or
otherwise not included in the syllabi for
Courses 1-8, but of relevance to the candi-
date’s practice area. The Fellowship
Admissions Course will still be the final
hurdle to attaining Fellowship.

Status Report on
Implementation
What is the status of implementing the
new E&E system? While Chicago Cub
fans can always say “Wait until next year,”
the SOA doesn’t have that luxury since
2000 is almost here. 

Course 5 will cover underlying prin-
ciples and concepts for basic practice
concepts such as design, pricing and val-
uation across a range of practice areas,
while Course 8 will focus on advanced
actuarial practice in six different areas:
finance, investment, health and group
life, managed care, individual insurance,
and retirement benefits. The description
for the Individual Insurance version of
Course 8 indicates that its focus will be
on “advanced education on product
development and design, marketing, pric-
ing, valuation and financial statements for
individual coverages including reinsur-
ance of these coverages.” Detailed reports
are available for all these courses and
professional development on the SOA
website (www.soa.org).

Progress has been made in establish-
ing the framework for the Professional
Development requirement. The Sep-
tember 1998 Report of the SOA Task
Force on Professional Development 

thoroughly explains current thinking on 
several key features of the framework
such as the split of the required amount of
credits related to traditional educational
sources versus the successful completion
of a project and the role of the advisor.
Information on professional development
has been updated and includes guidelines
for advisors, and a sample project outline
and letter of committment. This is avail-
able on www.soa.org/eande/prodev.html.

If you have been reading between the
lines of this article, you should begin to
realize some of the topics you may have
studied while on the road to Fellowship
won’t be covered in Courses 1 through 8.
For example, the Standard Valuation Law
probably won’t be covered in any great
detail because it is nation-specific. Sim-
ilarly, U.S. GAAP accounting will proba-
bly be discussed in the context of an
accounting system and its impact on the
measurement of profitability without
exploring all of the details of GAAP. 

One should not jump to the conclu-
sion that new FSAs under the revised
E&E system will be incapable of calcu-
lating CRVM reserves for life insurance
products. Achieving Fellowship under the
new system will require successful com-
pletion of the Professional Development
course. As stated above, the Professional
Development requirements are sufficient-
ly flexible to meet the goals and objec-
tives the goals of the candidate and rele-
vant to the candidate’s practice area.

Role of the Financial
Reporting Section
What role, if any, does the Financial
Reporting Section play under the new
E&E system? The September 1998 Report
of the SOA Task Force on Professional
Development contains the following state-
ment “For standard practice areas, models
developed by the SOA will list a range of
courses, seminars, experiences and activi-
ties that can be selected to fulfill 35 units.”
The Life Practice Professional
Development Working Group has been
formed by the SOA to carry out this

assignment. The
Financial
Reporting Section
Council is repre-
sented on this
working group. It
is expected that
many topics will
be offered to the candidate through SOA
seminars and the Financial Reporting
Section will take the lead in planning and
presenting many of these seminars.

One thing must be noted about SOA
seminars under the new E&E system.
Candidates will expect the seminars to be
scheduled well in advance and presented
on a timely basis in order for them to be
of value in setting up a program to meet
the Professional Development require-
ments. Fulfilling this expectation may
create greater demands on the Financial
Reporting Section Council. Of course,
this translates into more members of the
Section taking an active role.

While the Financial Reporting Section
and other Sections have sponsored seminars
and other forms of educational opportunities
in the past, the significance of these activi-
ties will undoubtedly increase under the
E&E Redesign. In effect, Sections will
become active participants in the education
of future actuaries. The Professional
Development component of the new E&E
system will prove a success only through
the dedicated efforts of the Sections, includ-
ing the Financial Reporting Section.

Larry M. Gorski, FSA, is Life Actuary,
Illinois Department of Insurance,
Springfield, Illinois and a member of the
Financial Reporting Section Council.

Education & Examination Redesign—An Update 
by Larry M. Gorski
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U
ntil l997 the Society of
Actuaries had never held
seminars outside the United
States. Shirley Shao broke

fresh ground in that year with four 
very successful—and well-attended—
seminars in Asia. On her enthusiastic
return (Is she ever anything but enthusi-
astic?), the Financial Reporting Section
Council began thinking of other parts of
the world in which two items in particu-
lar were present: significant interest in
North American actuarial financial
reporting developments and emerging
significant insurance markets. It culmi-
nated in a two-day seminar on August
18 and l9 in one of the world’s most
beautiful cities, Buenos Aires,
Argentina. The Council sponsored the
seminar and invited the actuarial com-
munities of Argentina, Chile, and Brazil
to attend. Much to our pleasant surprise,
we had over 200 registrants from those
countries, and the seminar was a great
success. In addition, there were about
20 attendees from the United States.

The seminar was put together prima-
rily because the
Financial Reporting
Section felt that there was
a need to speak to several
subject areas of interest to
actuaries practicing in
Latin America. GAAP
accounting is necessary for Latin
American subsidiaries of US parents.
Additionally, GAAP accounting is neces-
sary for any Latin American company
that wishes to enter the capital markets in
the United States. Cash flow testing, as
we are aware in the United States, is a far
more comprehensive way to evaluate
reserve adequacy and company viability
than traditional methodology, primarily
because it brings into consideration the
asset side of the balance sheet, and it is
not a tool that is regularly used south of
the border. 

It was also felt worthwhile to dis-
cuss the major aspects of mergers and
acquisitions, due to the significant
amount of such activity taking place

over the last few years in South
America and the emphasis on embedded
value in the acquisition process. Finally,
inquiries with local actuaries resulted in
a significant perceived need for discus-
sion of actuarial audit techniques.

A second reason to put on the semi-
nar was to foster closer relationships
between the actuaries practicing in both
these parts of the world. We all gained
further insights into actuarial adaptation
to our respective markets and
economies and the differences between
our respective education and examina-
tion systems. Beyond that, we started
some very strong friendships between
our two communities. 

The local sponsor of the seminar
was the “Professional Council of
Economic Sciences for the Capital
District of Buenos Aires.” The Council
has about 40,000 members, consisting
of accountants, economists, and actuar-
ies. The Council permanently occupies a
modern building in downtown Buenos
Aires. The facilities were beautiful and
functional, and the seminar was handled

in a highly professional manner by the
local staff of the Council down to the
small details, including excellent simul-
taneous translation facilities. Dr. Simon
Groll, a member of the Board of
Directors of the Council, opened and
closed the seminar.

The faculty members presenting
were all members of the Society of
Actuaries: Edward Robbins, Peter
Duran, Carl Harris, John Nigh, Antonio
Gonzalez, and Camilo Salazar. Several
served double duty, presenting more
than one session.

Peter Duran and John Nigh spoke
on GAAP topics first. Basic GAAP con-
cepts and principles were first covered,
followed by the details of the rules, and

pragmatic insights. This discussion was
detailed enough to include, for example,
such abstruse concepts as the SFAS 115
“Shadow DAC” and deferred taxes. 

Carl Harris covered the appointed
actuary’s role in the United States and
discussed the heavy current emphasis on
cash flow testing and the regulatory
requirements. Peter Duran then came
back on stage and dealt with advanced
cash flow testing topics, including uses
of the cash flow testing process and
how to get significant useful by-product
information out of the process. 

I was next, as I served the double
duty of seminar coordinator and faculty

member. I covered the actuarial aspects
of auditing and the external auditor’s
perspective on the audit process. I went
into excruciating detail on reserve
reviewing methodologies and stratified
sampling techniques and somehow man-
aged to keep a few people awake during
the session. John Nigh then returned to
the podium and dealt with a related
topic—the actuary’s role in the due dili-
gence process. 

Camilo Salazar and Antonio
Gonzalez wrapped things up with the
mergers and acquisitions environment in
the United States and Latin America.
They gave a brief recent history of
acquisitions in this hemisphere and dis-
cussed the actuarial appraisal process.

Buenos Aires Seminar a Rousing Success 
by Edward L. Robbins

“It was also felt worthwhile to discuss the major 
aspects of mergers and acquisitions, due to the 
significant amount of such activity taking place...”
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I would like to express my great
appreciation to the many people
involved who helped make this seminar
a success. Coordination between the
actuarial communities in four countries
is not a simple thing. The faculty, the
administrative staff of the local
Professional Council, the Society of
Actuaries staff, and the many volun-
teers from the actuarial organizations in
Argentina, Brazil, and Chile all deserve
our thanks for making this seminar a
success.

The Asian and South American
experiences have been so positive that
the Section Council is contemplating
two more foreign-based seminars. One
is for the Caribbean actuaries and a sec-
ond would be for emerging countries in
eastern Europe. The local participants
and the panel leaders have been so
enthusiastic that the Section Council
feels mandated to continue riding the
rails of the education train on North
American life company financial report-
ing practices.

Edward L. Robbins, FSA, is Senior
Actuary, Zurich-Kemper Life
Insurance Companies, Long Grove,
Ill., Treasurer of the Financial
Reporting Section Council, and an
organizer of the Buenos Aires seminar.

Picture captions:

Top:
Entrance to the Professional 
Council of Economic Sciences for 
the Capital District of Buenos Aires 
modern headquarters.

Bottom:
Hosts, speakers and spouses pose 
at the banquet. Front center, 
Marcelo Artana, Chief 
Administrator of the Professional 
Council; Back, 3rd from left, Dr. 
Simon Groll, Sponsor Delegate and 
a Director of the Council. Back, 
1st, 2nd and 3rd from right, 
speakers Carl Harris, Peter Duran 
and Edward Robbins.

Pictures from Buenos Aires Seminar
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