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 PPRREEFFAACCEE

The fourth edition of this book is being published at a time when valuations of individual life and
annuity liabilities under statutory accounting principles are undergoing a significant shift from
“formula-based” to “principle-based.” Given the complexity of the types of products sold by the
life insurance industry, this is a necessary and important change. However, it is a complex
undertaking and will require a significant amount of education and training. Part of this education
is an understanding of the “old” and the “new” methods. This is a primary goal of this book.

Those of you who are familiar with the third edition will barely recognize the fourth edition. This
is because the fourth edition has undergone a significant rewrite. Important changes are:

1. New chapters on the statutory annual statement, the valuation process, and risk-based
capital and;

2. Extensive modification to the chapters covering universal life, deferred annuities
and cash flow testing.

Equally important are Excel workbooks associated with chapters 4-11, chapter 13 and 16, 
contained on the ACTEX website in the “Product Supplements” section at 
www.ActexMadRiver.com. When reading these chapters, it may be helpful to have the Excel 
Workbook open to follow along with the text.

Your password to access these workbooks is VALUATION514. Please read carefully the 
copyright notice associated with these files.

First, I want to thank Phil Polkinghorn and Mark Tullis for suggesting me as the author of the
fourth edition. As a practitioner, I found the previous editions extremely helpful and I hope that
this fourth edition lives up to the standard they have set. Second, I want to thank Gail Hall for
encouraging me to write the fourth edition and the significant amount of support she gave during
the editing process. Third, I want to thank Richard May for writing the material on Canadian
valuation. Finally, I want to thank the following reviewers, some of which provided very
constructive comments: Bruce Bohlman, Andy Boyer, Byron Corner, Mike DuBois, John
Engelhardt, Mike Hale, Mike Harrington, Ed Jarrett, Charlie Linn, Link Richardson, Lyle
Semchyshyn, Keith Sharp, and Don Skokan.

I also appreciate the editorial and design contributions made by the staff at ACTEX Publications,
especially Marilyn J. Baleshiski for her manuscript editing and Christine Phelps for the textbook
cover.

Louis J. Lombardi, FSA, MAAA
March 27, 2006
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1.1 INTRODUCTION

At the end of 2004 approximately 167.7 million individual life insurance policies1 were in force. The mortal-
ity tables used at the time most of these policies were sold assumed the insured would not live past his or her
100th birthday. Each year, several hundred of these insureds reach their 100th birthday. In some circum-
stances, the policies covering these insureds were issued over fifty years ago. This development illustrates
three important facets of individual life insurance and annuity products. First, when the owners of these poli-
cies paid their first premium, the life insurance company that underwrote these risks and accepted the pre-
mium entered into a long term contractual commitment to pay certain benefits and provide certain services.
Second, this relationship is based on events whose timing and occurrence are uncertain. Third, the long-term
fiduciary responsibilities of the life insurance company have led to the development of specialized accounting
and actuarial principles that involve a considerable degree of training, estimation and judgment.

Furthermore, a significant amount of the liabilities of a typical life insurance company are policy reserves.
These liabilities are mostly devoted to the cost of future benefits and services. The magnitude of these re-
serves is such that a relatively small change in their unit value could significantly affect both the surplus and
the earnings of the company in the period of the change. Consequently, the determination of these liabilities is
among the more important actuarial functions of a life insurance company.

Reserves are liabilities for amounts an insurance company is obligated to pay in accordance with a life insur-
ance policy or annuity contract2. The amounts are usually uncertain as to the exact amount and the time of
payment. Some reserves are held because the event insured against has already happened, but the amount of
claim is not known by the insurance company since the claim has not yet been reported to the company, or
insufficient information has been furnished. Most reserves are held because the event insured against has not
yet happened, but the company is obligated to pay if the event does happen. The first category is often called
claim reserves or loss reserves, and the latter is often called policy reserves .

This book primarily addresses policy reserves for life insurance policies and annuity contracts, including mis-
cellaneous benefits that are often included in such policies. The term actuarial reserves is used in this book to
refer to those policy reserves. Actuarial reserves are determined using an actuarial valuation.

1.2 ROLE OFRESERVES3

Most life insurance policies and annuity contracts are characterized by the payment of a level or single pre-
mium by the policy owner, even though the cost of the benefits and services is not level over the term of the

1 2006 Life Insurers Fact Book, Table 7.1 [7]
2 In this book, policy and contract have the same meaning. Policy is typically used to identify a life insurance contract and contract is
typically used to refer to an annuity contract.
3 Some of the concepts discussed in Section 1.2 and Section 1.3 reflect concepts addressed in Chapter 8 of the AICPA Audit and Ac-
counting Guide for Life and Health Insurance Entities [8].
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policy. This creates a timing problem that is often described as a mismatch between revenue and costs. For
example, in the early years of a block4 of whole life policies, the premiums collected by the insurance com-
pany usually exceed the cost of benefits and services provided during those years. In contrast, the cost of
benefits and services provided in the later years typically exceeds the premiums collected in those years. This
relationship is demonstrated in Figure 1.1.

Figure 1.1

To properly match revenues and costs, reserves are established during the early policy years to provide for the
excess cost of benefits and services over the corresponding premium in the later policy years.

4 A block of policies will usually mean a fairly large number of policies issued in a particular calendar year with fairly homogeneous risk characteristics.
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As the above graph in Figure 1.2 shows, the establishment of reserves in the early policy years causes earn-
ings to be lower than on a cash or “pay as you go” basis. In the later policy years, the opposite relationship
holds. In fact, cash shortfall is avoided as the invested assets held in support of the reserves are sold to pro-
vide for the amount by which the benefit payments and service costs exceed the premium collected plus the
investment earnings on these assets.

1.3ACTUARIAL ASSUMPTIONS

When a life insurance company enters into an insurance contract, it does not know precisely when the benefits
and service costs will occur or how much they will be. Accordingly, the reserving process requires the use of
various assumptions, estimates and judgments about the future. The primary assumptions are expenses, in-
vestment returns, mortality, morbidity, voluntary terminations (i.e., expiries, lapses, surrenders and withdraw-
als) and taxes. These assumptions are usually based on the company’s past experience, industry studies, regu-
latory requirements and judgments about the future, and are often called actuarial assumptions.

The actuarial assumptions used in the determination of policy reserves affect the timing of reported earnings.
If the assumptions are too optimistic, earnings will be overstated in the early policy years and understated in
the later policy years. Conversely, if the assumptions are unduly pessimistic, the opposite will occur.

Results of an actuarial valuation can vary widely, not only because of the legitimately wide range of possible
assumptions, but also the purpose of the valuation. Thus, it is important for the actuary to have a thorough
awareness of the customary valuation methodologies available and the context in which they are used.

Policy reserves are determined using financial modeling techniques that project revenue, benefits, and service
costs over the term of the life insurance policy, which could be 100 years or more. The predictability of these
projections depends on, among other factors, how well the assumptions and estimates represent actual experi-
ence in the future. Furthermore, these actual values are subject to a variety of internal influences (underwrit-
ing criteria, product features, and premium rates) that are under the control of the life insurance company, and
external influences (competitive, demographic, economic, political, and social) that are beyond the control of
the life insurance company. In addition, it is the nature of these values, especially over the long projection
period used in an actuarial valuation, to be inherently volatile, and random fluctuations will occur that will
affect the predictability of these projections. Accordingly, what may initially have been thought to be conser-
vative may ultimately prove to have been too optimistic or too pessimistic (e.g., assuming everyone dies by
age 100).

Finally, since reserves are calculated using probabilities of future events (for example, the probability that a
male age 35 will die between the ages 45 and 46), they are subject to the Law of Large Numbers. In particu-
lar, reserves have true significance only for blocks (or groups) of policies. Although as a practical matter, a
reserve may be calculated for an individual policy, resulting in a real liability to the insurance company, the
theory behind reserves only holds for a large number of policies, and not at the individual policy level.

In addition, many life insurance and annuity products are exposed to market risk. This type of risk is often not
possible to eliminate through diversification.5

5 Mortality is an example of a diversifiable risk. A variable product with guarantees is exposed to market risk and is an example of a
non-diversifiable risk (i.e., selling a large number of these type of policies does not reduce the risk).
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1.4 ACCOUNTING PRINCIPLES

Financial statements provide information to a variety of users who often have very different uses for this in-
formation. For example, insurance regulators, who represent the interests of policyholders, are concerned with
the ability of the life insurance company to honor its commitments in accordance with the terms of the life
insurance policy or annuity contract. Shareholders of stock life insurance companies, on the other hand, are
more interested in understanding the earnings of the life insurance company and its growth prospects. Regula-
tors and shareholders are important users of financial statements, but their interests are significantly different.
Accordingly, different accounting principles have been developed to serve the needs of these different groups.

1.4.1 STATUTORYACCOUNTINGPRINCIPLES

Statutory accounting principles (SAP) are the principles prescribed or permitted by the insurance laws and
regulations of the state or country in which the insurance company is incorporated6. The primary reason for
preparing financial statements in accordance with statutory accounting principles is to help insurance regula-
tors assess the ability of the life insurance company to satisfy their contractual obligations to policyholders. In
other words, the emphasis is on solvency. With this emphasis on solvency, the primary focus of statutory fi-
nancial statements centers on the balance sheet – in particular, the level of statutory capital and surplus7.

In the United States, statutory accounting principles can vary from state to state. Although there is a desire to
minimize these variations and variations have been reduced in recent years, differences do exist. The National
Association of Insurance Commissioners (NAIC) assists the state insurance officials with the development
and maintenance of statutory accounting principles. One of the objectives of the NAIC is to provide a stan-
dard against which exceptions will be measured and disclosed8.

1.4.2 GENERALLYACCEPTEDACCOUNTING PRINCIPLES (GAAP)

When a company issues securities on a United States exchange (e.g., New York Stock Exchange) it must pre-
pare a registration statement for approval with the Securities and Exchange Commission (SEC). This state-
ment must include financial statements prepared in accordance with generally accepted accounting princi-
ples (U.S. GAAP). The Financial Accounting Standards Board (FASB) is the primary accounting standards
body responsible for establishing accounting standards under U.S. GAAP.

Financial statements prepared in accordance with generally accepted accounting principles have a more di-
verse group of interested users. Shareholders, bondholders, banks and rating agencies are examples of users
interested in financial statements prepared in accordance with GAAP. Although these groups have different
needs, they share a common interest in understanding the earnings of the life insurance company. Accord-
ingly, under generally accepted accounting principles, the emphasis switches to the matching of current reve-
nue with current costs9. Large initial expenses are, therefore, generally deferred and amortized over the ex-
pected life of the block of policies. With this switch in emphasis, the income statement becomes the primary
focus – in particular, the emergence of earnings of a block of business from accounting period to accounting
period. Underlying this matching concept is the assumption that the life insurance company is a viable going
concern.

6 The term, domestic life insurance companies, refers to the life insurance companies incorporated in a particular state within the
United States.
7 Statutory capital and surplus is the amount of assets in excess of liabilities.
8 NAIC constitution [19].
9 With the adoption of several standards since the early 1990’s, FASB began also placing increasing emphasis on the
balance sheet.



OVERVIEW OF VALUATIONREQUIREMENTS  5

1.4.3 INTERNATIONALACCOUNTING STANDARDS (IAS)
With the growth of financial markets around the world, there has been an increasing need to enhance the con-
sistency of global financial reporting standards. The International Accounting Standards Board (IASB) is an
international standards body based in London, England. The IASB mission is to develop a set of Interna-
tional Accounting Standards (IAS) that would require transparency and comparability in general purpose
financial statements10.

Due to the importance of United States capital markets, a large number of multi-national companies have
shares listed on one of the United States stock exchanges. Accordingly, they prepare one set of financial
statements in accordance with U.S. GAAP and another set of financial statements in accordance with accepted
accounting standards in the country where they are domiciled. The International Accounting Standards Board
is working with the Securities and Exchange Commission and regulators in other countries to achieve a con-
sistent set of accounting standards around the world. Their goal is for regulatory bodies of these countries to
recognize statements prepared in accordance with International Accounting Standards to be in compliance
with their local GAAP standards. If the IAS achieves this goal, multi-national companies would be able to
avoid preparing financial statements under multiple general purpose accounting standards.

1.4.4 TAXBASIS ACCOUNTING

Generally, a life insurance company is taxed under the same federal income tax laws that are used to tax other
taxable corporations. However, because of the unique accounting requirements of life insurance companies,
there are sections of the Internal Revenue Code (IRC) that apply specially to life insurance companies.

In 1984, the United States Congress passed the Deficit Reduction Act of 1984 (DEFRA). Similar to regula-
tions affecting other corporations, DEFRA defines the taxable income of a life insurance company as gross
income less deductions. A significant deduction is the net annual increase in policy reserves. However, DE-
FRA requires that policy reserves, when used in the determination of taxable income, must be computed using
federally prescribed standards. Policy reserves computed using such standards are called Federally Pre-
scribed Tax Reserves (FPTRs) or tax reserves.

Another important piece of tax legislation was the Revenue Reconciliation Act of 1990. This Act also con-
tained a provision that affected the determination of taxable income for a life insurance company. This provi-
sion is referred to as the DAC tax. Similar to GAAP principles, the concept was that certain expenses (for ex-
ample, commissions and underwriting and issue expenses) should be deferred and amortized to produce a bet-
ter matching of revenue with costs. The DAC tax significantly increased the taxable income of life insurance
companies and, as a result, the amount of tax paid.

1.4.5 FAIR VALUEACCOUNTING

In 1993, FASB adopted Statement of Financial Accounting Standards No. 115, “Accounting for Certain In-
vestment in Debt and Equity Securities” (SFAS 115). The adoption of this standard resulted in a significant
change in GAAP that had been under consideration by IAS and FASB since the early 1980s. SFAS 115 re-
quired that unrealized capital gains on certain assets be reported in the balance sheet as if they had been real-
ized. This statement was a preliminary step toward fair value accounting.

Prior to SFAS 115, the balance sheet prepared in accordance with U.S. GAAPwas primarily based on histori-
cal cost accounting principles. For example, if a bond was bought at a premium, the value of this bond was
reported on the balance sheet at amortized cost. In other words, the premium was amortized in earnings from
the date the bond was purchased to the maturity date of the bond. If the insurance company was to sell this

10 IASB mission statement [15].
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bond before the maturity date, the market value would likely have been significantly different than the book
value (the amount reported on the balance sheet). If interest rates had risen since the company bought the
bond, the market value of the bond would probably have been lower then the book value, and the company
would have reported a realized capital loss. Conversely, if interest rates had fallen since the company bought
the bond, the market value of the bond would probably have been higher than the book value, and the com-
pany would have reported a realized capital gain.

Fair value accounting would report assets and liabilities at their fair value, which is defined “as the price at
which an asset or liability could be exchanged in a current transaction between knowledgeable, unrelated will-
ing parties.”11When an asset or liability actively trades on one of the exchanges, the fair value of this asset or
liability would be the market price. When an asset does not actively trade on one of the exchanges, both
FASB and IAS define a hierarchy of valuation methods for determining their value:

(1) Market value when available;

(2) Market value of similar instruments, with appropriate adjustment; and
(3) Present value of projected cash flows.

The determination of the fair value of certain life insurance policies and annuity contracts are often based on
the third method.

1.5TYPES OFVALUATIONS

The methodology and assumptions underlying the determination of policy reserves depend upon whether the
financial statements are being prepared in accordance with statutory accounting principles, generally accepted
accounting principles (GAAP), tax basis accounting or other purposes. Accordingly, there are several differ-
ent types of valuations.

1.5.1 STATUTORYVALUATIONS

Statutory valuations are performed to help insurance regulators assess the ability of the life insurance company
to pay future benefits and service costs. Because the emphasis is on this ability to pay these long term contrac-
tual commitments, policy reserves established under a statutory valuation utilize conservative methodologies
and assumptions. Accordingly, the liabilities are generally larger than if less conservative methodologies and
assumptions had been used.

In the United States, the methodologies and assumptions are prescribed in a fairly precise manner by insur-
ance laws and regulations and include significant provisions for adverse experience or deviations. For exam-
ple, even though the life insurance company might be earning 7.5% on the assets supporting the policy re-
serves, insurance regulations require that it use a much lower interest rate such as 4% to establish the reserve.
In addition, a significant portion of the costs incurred acquiring a policy are expensed when incurred since the
assets used to pay for these costs are no longer available to provide for future benefits and service costs.

By expensing acquisition costs when incurred and using conservative assumptions in determining the re-
serves, a statutory valuation results in a conservative reporting of earnings in the early policy years. In par-
ticular, in the first policy year, statutory earnings of a block of life insurance policies or annuity contracts are
usually negative because of the high acquisition costs. In the later policy years, however, statutory earnings
are usually high as the conservatism in the reserves is released.

11 Proposed Statement of Financial Accounting Standards Fair Value Measurements, [12] page 14-24.
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Many of the insurance laws and regulations were written before the introduction of computers. Accordingly,
many of the required techniques were based on practical considerations, such as not explicitly specifying all
the actuarial assumptions in the determination of the policy reserve. For example, when determining reserves
for whole life policies under the net level premium method, a mortality table and interest rate are explicitly
specified. However, there are no explicit assumptions for expenses and lapse rates. These assumptions are
implicitly provided through conservatism in the mortality tables, the interest rate and the reserve method.

In the United States, reliance is increasingly being placed upon the valuation actuary. Starting in the 1980s
and continuing to today, there is a trend away from viewing policy reserves as “cookbook” items, and toward
the view that the actuary must seriously consider whether these liabilities make good and sufficient provision
for all unmatured obligations of the life insurance company for the guarantees under the terms of its policies.
This has naturally led the actuary to consider the type of assets held in support of these liabilities and how the
asset cash flows and the insurance cash flows relate under a wide range of scenarios.

In Canada, much more responsibility is placed on the appointed actuary. Unlike the United States law, Cana-
dian law does not require specific mortality tables or interest rates to be used in determining reserve liabilities.
Rather, these assumptions are chosen by the actuary. Furthermore, as we shall see later, Canadian statutory
valuations tend to more realistically reflect future liabilities under the contracts, with less emphasis placed on
conservatism. Canadian actuaries must explicitly recognize the impact of lapses and expenses, and use of the
prescribed reserving method (the Canadian Asset Liability Method or CALM) can even sometimes produce
negative reserves.

1.5.2 GAAPVALUATIONS

The methodologies under GAAP valuations are less prescriptive and the assumptions are generally based on
company experience with more modest provisions for adverse experience. Furthermore, GAAP valuations
incorporate explicit recognition of all actuarial assumptions that are considered material12.

Another significant difference between statutory valuation principles and GAAP is the treatment of acquisi-
tion costs. To achieve a better matching of revenue with costs, GAAP requires that the costs incurred acquir-
ing a policy are deferred and amortized in relation to the future revenue expected to be generated by the sale.
This deferral process gives rise to an intangible asset called the deferred acquisition cost asset (DAC asset)
which is often a significant portion of the GAAP equity of most life insurance companies.

1.5.3 TAXRESERVEVALUATIONS

Tax reserve valuations are used in order to calculate the policy reserve for purposes of determining taxable
income. Policy reserves determined by a tax reserve valuation are often called tax reserves13. In the United
States, tax reserves have historically been related to statutory reserves. From 1958 to 1984, tax reserves were
based on the statutory reserves of the company, adjusted for some items. Because established companies fre-
quently used more conservative reserving methods than new or growing companies, the prior law allowed
restatement of tax reserves to a more conservative reserve method, using either exact or approximate methods.
Also, an approximation formula was used to adjust the underlying reserve interest rate.

Congress perceived that this system was subject to abuse, compounded by the fact that the approximate recal-
culation methods specified in the law became less accurate as interest rates rose in the 1970’s. Beginning in
1984 with the passage of DEFRA, the law was changed to require use of Federally Prescribed Tax Reserves

12 Materiality addresses the question “Is this item large enough for users of the information to be influenced by it?” It is important that
the actuary discuss materiality with those who make accounting decisions, generally within the accounting department. See Section VI
in the Preamble of the NAICAccounting Practices and Procedures Manual [18] for a more thorough discussion of materiality.
13 This term should be used with caution since tax specialists use this term for other purposes.
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(FPTRs) in the calculation of taxable income. Federally Prescribed Tax Reserves are determined using the
methodology and assumptions which the company uses to calculate statutory reserves, with adjustments, the
most significant of which are:

(1) The Commissioners Reserve Valuation Method (CRVM) must be used for life insurance policies and the
Commissioners Annuity Reserve Valuation Method (CARVM) must be used for annuity contracts;14

(2) The interest rate must be equal to the larger of (a) and (b), where:

(a) is the Applicable Federal Interest Rate (AFIR); and
(b) is the prevailing state assumed interest rate, which is defined as the interest rate that at least 26

states permit in the determination of statutory reserves;

(3) The mortality table must be the prevailing Commissioners standard mortality table that at least 26 states
permit in the determination of statutory reserves;

In addition to these adjustments, federally prescribed standards specify additional adjustments in the determi-
nation of tax reserves.

In Canada, Policy reserves for income tax purposes underwent significant change in 1978, 1988 and then
again in 1996. The 1988 changes were accompanied by transitional measures introduced to lessen the imme-
diate impact on life insurers. For 1996, the new taxes rules retained the same tax reserves (“old rules”) for
policies issued prior to January 1, 1996. For policies issued after December 31, 1995 a new set of tax reserves
(“new rules”) were developed.

For ordinary life insurance policies issued prior to January 1, 1996, the maximum reserve permitted is calcu-
lated on the one and one-half year preliminary term basis,15 with a cash surrender value floor. Generally, this
produces a lower reserve than both the net level premium method16 (which applied prior to 1978) and the one-
year preliminary term method17 (which applied from 1978 to 1987) because effectively the reserve does not
commence until about the mid-point of the second year. This methodology is in rough recognition of the fact
that the cost of acquiring the policy may be written off immediately. Interest and mortality assumptions are
those used in setting the premiums, except for participating life insurance policies with guaranteed cash sur-
render values (other than annuities) where the assumptions are those used in computing the cash surrender
value. For group term policies with coverage not exceeding 12 months, there is an unearned premium reserve
determined by apportioning the net premium over the policy period.

For policies issued after December 31, 1995, the maximum reserve permitted is the lesser of the insurer’s “re-
ported reserves” and its “policy liabilities.” The reported reserve is the amount included in the insurer’s finan-
cial statements and the policy liability is the positive or negative amount of the insurer’s liability in respect of
the policy as determined in accordance with accepted actuarial practice. Both reserves are calculated without
reference to income or capital taxes. Tax reserves for group term policies remain the same as for pre-1996
policies.

1.5.4 GROSSPREMIUMVALUATIONS

Gross premium valuations are generally performed when it is desirable to produce a “best estimate” value of
the liabilities of the company. Gross premium valuations may be appropriate when it is necessary to deter-

14 These reservemethods are defined in Chapter 5.
15 Ibid
16 Ibid
17 Ibid
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mine the value of a company, such as in the case of an acquisition or merger, or when a company is being ex-
amined in order to determine solvency.

As with GAAP, gross premium valuations explicitly recognize all actuarial assumptions that are considered
material. However, gross premium valuations are generally performed with assumptions that have little or no
provision for conservatism (i.e., “best estimate” assumptions). In most cases, the reserves are calculated as the
present value of future benefits and expenses less the present value of future gross premiums.

1.5.5 EMBEDDEDVALUE

A relatively new and increasingly popular performance measurement system is embedded value18. Financial
performance of the life insurance company is measured by the change in embedded value of the life insurance
company over a specified time period. Under this measurement system, embedded value is the sum of the fol-
lowing two items:

(1) Value of in force business; and
(2) Adjusted net worth.

The value of in force business is the present value of projected after-tax statutory earnings minus the change
in required capital19 of the blocks of in force policies that the company has sold. The earnings are discounted
using the cost of capital. The cost of capital is the rate of return offered by investments with similar or
equivalent characteristics. The cost of capital is often determined using the Capital Asset Pricing Model
(CAPM) 20. Under CAPM, the cost of capital rate of return is the sum of the risk-free rate of return and a risk
premium.

Adjusted net worth is the market value of assets supporting statutory surplus plus the present value of the cost
of capital for holding required capital. Required capital is the minimum amount of capital and surplus the life
insurance company must maintain to remain a going concern and to be in compliance with the covenants of
debt obligations.

1.6 EFFECTS OF STATUTORYVALUATION REQUIREMENTS

The level of statutory reserves has many effects on a life insurance company other than the obvious direct fi-
nancial implications.

1.6.1 GROSS PREMIUMLEVELS

Although statutory reserve requirements do not directly affect the gross premiums charged by the company,
they do have an indirect impact. Generally, guaranteed premium rates for whole life and term policies and
guaranteed fund accumulation rates for universal life policies are set at a level so as to avoid holding addi-
tional reserves. Also, when setting gross premium rates, companies must take into account the cost of estab-
lishing statutory reserves.

18 Embedded value is not a liability valuation method, but a performance measure.
19 See Chapter 16 for further discussion of required capital.
20 See Brealey, Myers, and Allen [9] for a more complete discussion.
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1.6.2 PRODUCT DESIGN
Aside from the design features inherent in the choice of guarantees as discussed above, statutory requirements
often make otherwise desirable product features difficult or costly to reserve. Because of statutory reserve con-
siderations, guaranteed cost of insurance rates for Universal Life policies are almost never less than mortality
rates used to determine the policy reserve under a statutory valuation. Term policies often feature guaranteed
premium rates higher than those actually charged, primarily to avoid deficiency reserves21. As a final example,
interest guarantee structures of annuities can be influenced by Commissioners Annuity Reserve Valuation
Method reserve levels.

1.6.3 FEDERAL INCOME TAXES
In the United States, federal income taxes are fairly insensitive to the actual statutory reserve level, as Feder-
ally Prescribed Tax Reserves are defined separately in the tax code. However, the choice of a statutory reserve
basis still has several minor effects on tax reserves. Items unspecified in the tax code, such as whether tax re-
serves are calculated on a continuous or curtate basis, should follow the statutory practice for the plan in ques-
tion. Also, in the United States, tax reserves for a policy may not exceed statutory reserves. Thus, the choice
of a statutory basis which results in lower reserves than would be required on the Federally Prescribed basis
would result in lower tax reserves than if a more conservative basis were used.

1.6.4 DIVIDENDS TO POLICYHOLDERS

There are many techniques used by companies to calculate policyholder dividends, but many companies use
two- or three-factor formula methods using the statutory reserve as an input item in the calculation of the in-
terest and mortality components. Where this is the case, the choice of the statutory reserve basis will have a
significant effect on how dividends are distributed among the various classes of policyholders. Even if a com-
pany uses another method to calculate dividends, choice of a statutory reserve basis will enter into the calcula-
tion and allocation of surplus, thereby indirectly affecting distribution of dividends.

1.6.5 STATUTORYEARNINGS
The fact that statutory reserves affect statutory earnings is obvious in itself, but it leads to several interesting
corollaries. In the United States, the amount of money which may be paid out as dividends to stockholders is
generally limited by the accumulated statutory earnings of the company. This makes the realistic projection of
statutory earnings the basis of determining the appraisal value of a life company, since the economic value of
the company is most directly related to the present value of distributable earnings. It also means that the inci-
dence of statutory earnings, and hence the appraisal value of the company, will be affected by the statutory
reserve basis.

1.6.6 IMPORTANT INDICATORS

Several important indicators used by regulators, rating agencies, investment analysts and various marketing
organizations to measure the strength of companies are based in part upon statutory financial measures. Many
companies manage their business, including the selection of the statutory reserve basis, so that these indica-
tors are as favorable as possible.

It is important to remember that the reserving method and basis do not directly affect the total profitability of
a policy over its lifetime, only the emergence of profit by year. It can be shown that if two alternative sets of
reserves for a policy grade together at the maturity date, the pre-tax profits produced by the two will have the
same present value at issue, assuming the interest rate used to discount is the same rate at which investment

21 Deficiency reserves will be discussed in Chapter 7.
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income is calculated. However, if a higher interest rate is used to discount, the set of reserves which are gen-
erally lower will produce the largest present value of profits.

1.7 STATUTORYVALUATIONREQUIREMENTS IN CANADA22

1.7.1 INSURANCECOMPANIESACT

A significant rewrite of the federal Insurance Companies Act (ICA) was implemented in 1992 redefining the
regulation of insurance companies and more specifically creating the role of Appointed Actuary. Several revi-
sions to the ICA have been implemented since, but have not affected the defined responsibilities of the actu-
ary. The appointed actuary has been given broad roles and responsibilities similar in concept to those of the
appointed actuary in the United Kingdom:

(1) Appointments will be made and terminated by the board of directors, and the actuary will have access
to the board.

(2) The actuary will value and report on actuarial and other policy benefit liabilities.

(3) The actuary will report annually to the board of directors on the current financial position of the com-
pany. For foreign branches, the actuary reports to the Chief Agent.

(4) The actuary may be directed by regulation to report on the future financial condition of the company.

(5) The actuary is to have access to all necessary company records and information required in the per-
formance of assigned duties.

(6) If the actuary becomes aware of any circumstances that may have a material impact on the ability of the
company to meet its obligations and which require rectification, he or she must bring the matter to the
attention of management and the board.

(7) If satisfactory action is not taken to correct the situation within a reasonable period of time, the actuary
will have a statutory obligation to send a copy of his or her report to the Superintendent of Financial In-
stitutions and so advise the board of directors.

(8) The actuary is to render an opinion to the board on the administration of the company dividend policy
prior to any distributions.

1.7.2 STANDARDS OF PRACTICE FOR THEAPPOINTED ACTUARY

The Canadian Institute of Actuaries (CIA) is the national organization of the actuarial profession in Canada.
Member driven, the Institute is dedicated to serving the public through the provision, by the profession, of
actuarial services and advice of the highest quality. Its Guiding Principles are:

To ensure that services are provided by qualified individuals, the Institute maintains publicly
visible programs and procedures for the attainment and maintenance of professional qualification
by its members.

The Institute develops standards of professional practice and codes of conduct and, through its
disciplinary process, ensures their compliance by its members.

The Institute promotes the development of a body of expert actuarial knowledge and practice
relevant to Canadian social and economic needs. It encourages actuarial research and scholarly

22 This section was written by Richard May, FSA, FCIA.
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activity and the dissemination of the results among its members. It encourages the application of
actuarial science and technique to new areas where these are relevant.

The Institute cooperates with governments and public bodies and makes timely and relevant con-
tributions to public policy issues.

To assure a continuing supply of qualified professionals, the Institute encourages the recruitment
and training of new actuaries.

The Institute serves the professional needs of all Canadian actuaries regardless of area of practice,
language, or geographic region.

To assist its members in their professional activities, the Institute develops technical support in-
cluding collection and analysis of statistical data, and the publication of actuarial handbooks and
texts.

The Institute represents Canadian actuaries internationally and cooperates with other national ac-
tuarial bodies in areas of mutual interest.

The Institute provides opportunities for the professional development of its members.

In conjunction with the new defined role of appointed actuary, the CIA developed and implemented new stan-
dards of practice for the appointed actuary of an insurance company which govern the conduct of the actuary in
such matters as appointment, access to information, management reporting, board reporting and financial state-
ments. The evolution of new products and new techniques has led to the development of further guidance and
additional clarification.

In May, 2002, the Canadian Institute of Actuaries issued the “Consolidated Standards of Practice – General
Standards” applicable to all Fellows and Associates of the Canadian Institute of Actuaries. In December,
2002, the Consolidated Standards of Practice – Practice Specific Standards for Insurers were issued. The con-
solidation of the Standards of Practice (SOP) was primarily a re-write of existing recommendations in a for-
mat and presentation that was more cohesive and consistent. The standards were to ensure that actuarial in-
formation be properly determined and fully disclosed, and that such information and disclosure be judged by
peers as good actuarial practice and merit the respect and acceptance by the public and regulators. They con-
sist of recommendations and other guidance intended to amplify the recommendations or to illustrate their
application. The recommendations deal with the verification of valuation data, the development of appropriate
assumptions, the choice of valuation method, and the text and implications of the reports accompanying the
published financial statements and government statement. They also touch on documentation of the valuation
actuary’s work, the use of approximations, and judgment regarding materiality. Information on the Standards
of Practice and other CIA materials is publicly available on the Institute’s website, www.actuaries.ca.

While the recommendations provide sound general guidance for the practicing valuation actuary, they are most
easily and directly interpreted in the context of traditional ordinary life insurance. However, there is a wide
range of types of policies included in a typical valuation today. They present a variety of technical problems that
are difficult to resolve by a straightforward interpretation of professional standards. To assist the valuation actu-
ary in applying the Standards of Practice, the CIA has issued a number of publications. The following is a list of
the current Canadian Institute of Actuaries Standards of Practice, Research Papers, Educational and Guidance
Notes applicable to the valuation of individual insurance products:

205122 Consolidated Standards of Practice – General Standards
205060 Consolidated Standards of Practice – Practice Specific Standards for Insurers
205111 Educational Note: Valuation of Segregated Fund Investment Guarantees
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205007 Educational Note: Margins for Adverse Deviations
205004 Educational Note: Best Estimate Assumption for Expenses
204054 Educational Note: Approximations to Canadian Asset Liability Method (CALM)
203106 Educational Note: Selection of Interest Rate Models
203083 Educational Note: Aggregation and Allocation of Policy Liabilities
202065 Educational Note: Future Income and Alternative Taxes
202037 Educational Note: Expected Mortality: Fully Underwritten Canadian Individual Life Insurance

Policies
9803 Educational Note: Disclosure of Actuarial Information By Life Insurance Companies
9721 Research Paper: C-1 Risk
9634 Educational Note: Nature and Use of Derivatives
9633 Educational Note: Asset and Mortgage-Backed Securities
9627 Educational Note: Management, Risks, Regulations and Accounting of Derivatives
9626 Educational Note: Liquidity Risk Management
9543 Educational Note: Measurement of Exposure to Interest Rate Risk
9430 Guidance Notes: An Overview of an Investment Policy Statement in an Asset/Liability Man-

agement Context

In addition to the above, the CIA Committee on Life Insurance Financial Reporting (CLIFR) annually pre-
pares a letter to actuaries on “Guidance for the Current Year’s Valuation of Policy Liabilities of Life Insurers”
and the federal Office of the Superintendent of Financial Institutions (OSFI) distributes an annual “Memoran-
dum to the Appointed Actuary on the Report on the Valuation of Life Insurance Policy Liabilities.” These two
documents provide current advice, guidance and requirements with respect to preparing and reporting on
valuations for the current year end.

As a regulator, OSFI can impose its own requirements on the performance of the actuary’s work. In addition
to the above standards of practice, OSFI has implemented requirements to periodically perform an “External
Review of the Actuary’s Work.” The purpose of the External Review is to:

 Maintain and strengthen confidence in the work of the Appointed Actuary by the public, by insur-
ance company management and directors, and by supervisory authorities,

 Narrow the range of practice by Appointed Actuaries
 Improve the quality of the Appointed Actuary’s work
 Provide significant professional education for the Appointed Actuary

The CIA has also developed standards of practice for the external review process. These measures are a key
component of the continual development process for actuaries and supplement the Standards for the Continu-
ing Professional Development of the Actuary.

1.7.3 THECANADIANASSET LIABILITYMETHOD

The current statutory reporting basis for reserves in Canada is the Canadian Asset Liability Method (CALM).
CALM is a prospective method of valuation which uses
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(1) the full gross premium for the policy,

(2) the estimated expenses and obligations under the policy (without arbitrary limitations),

(3) current expected experience assumptions plus a margin for adverse deviations, and
(4) scenario testing (deterministic or stochastic) to assess interest rate risks and market risks (particularly

for segregated fund or variable annuity guarantees)

The CALM valuation method will be discussed in more detail in Chapter 14.

1.7.4 MINIMUMCONTINUINGCAPITAL AND SURPLUSREQUIREMENTS

The calculation of actuarial liabilities serves a dual purpose: to provide for future obligations on the balance
sheet and to appropriately charge income in the income statement. Canadian statutory valuations had in the
past been performed primarily to meet the concerns of regulators that companies remain solvent. This is why
prescribed Canadian valuation methods and assumptions were conservative.

The movement in Canada to make actuarial liabilities appropriate for both statutory and GAAP purposes has
necessitated a fresh look at how management and regulators can be assured that a company will remain sol-
vent.

In Canada, the guarantee association Assuris protects Canadian life insurance policyholders against loss of
benefits due to the insolvency of a member company. Every life insurance company authorized to sell insur-
ance policies in Canada is required, by the federal, provincial and territorial regulators, to be a member of As-
suris.

Assuris does not cancel policies or pay cash compensation; Assuris facilitates the transfer of the policy to a
solvent company and ensures the continuity of covered benefits under the original terms of the policy. To has-
ten this process and reduce losses, Assuris seeks to identify risks in both individual companies and the indus-
try and works closely with the regulators on timely intervention.

Assuris is a not-for-profit organization funded by assessments of its members. Key elements of its govern-
ance include:

(1) A Board of Directors, each of whom must be independent of members,

(2) An Industry Advisory Committee that provides advice to the Board on coverage, the assessment sys-
tem, and emerging issues,

(3) The right of each of the participating jurisdictions (federal, provincial and territorial) to object to any
change in Assuris’ By-laws or Memorandum of Operations.

(4) Member voting on By-law changes and Memorandum changes affecting costs.

The assessment base for each member is its Capital Required according to the Minimum Continuing Capital
and Surplus Requirements (MCCSR) that operate for companies in Canada in much the same way that Risk
Based Capital (RBC) operates for companies in the U.S. This measure is set by the primary regulators and is
an important, risk-related component of life insurance supervision in Canada.

While Assuris maintains a liquidity fund in excess of $100 million, the costs of an actual insolvency will be
assessed on the continuing members after the insolvency. Assessments for an insolvency may continue in-
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definitely at the rate of 1.33% of Capital Required, and other short-term assessments are available. The
total present value of Assuris’ assessment capacity is in excess of $3.5 billion.

1.7.5 DYNAMIC CAPITAL ADEQUACYTESTING

The Canadian Institute of Actuaries created a Committee on Solvency Standards to study the actuarial aspects
of corporate solvency and to provide guidance to actuaries practicing in this area. Accordingly, a standard of
practice was adopted which requires the actuary to examine not only the company’s current financial position,
but also its financial condition, including its ability to withstand future threats to solvency.

The actuary’s annual investigation of the company’s solvency considers the past, present and future financial
positions of the company and the sensitivity of surplus to changes in various experience factors and man-
agement policies. In addition to the base scenario normally underlying the company’s business plan, a variety
of other scenarios are suggested for investigation (worse than expected mortality, morbidity, withdrawals,
expenses, changing investment yields, and so on), as well as any additional or integrated scenarios which the
actuary considers appropriate to the circumstances. Investigations should include both the business in force
and anticipated new business. Finally, the actuary should provide a written report to the board of directors
each year outlining the investigation performed and presenting the significant findings and conclusions.

1.7.6 JOINT POLICY STATEMENT

An insurance company’s auditor relies on the actuary for many items in the balance sheet and year-to-year
changes in these liabilities implicit in the income statement. The actuary may in turn rely upon the auditor’s
verification of data on which the policy valuation is based.

A Joint Policy Statement was issued by the Canadian Institute of Actuaries and the Canadian Institute of
Chartered Accountants in 1991 to address how the actuary and auditor should interact in meeting their profes-
sional responsibilities and how their roles should be disclosed to readers of financial statements.

The Joint Policy Statement recognizes that either the actuary or the auditor could be using the specialized
work of the other, and outlines the following four aspects of the work that should be considered when prepar-
ing a report relying on such work:

(1) The specialist professional’s qualifications, competence, integrity, and objectivity.

(2) The specialist professional’s appointment to do the work.

(3) Whether the specialist professional has followed the standards of his or her profession in carrying out
the work.

(4) The appropriateness of the specialist professional’s findings and opinions.

In addition to the report of the auditor and the report of the actuary, the new legislation requires a statement of
management describing the respective roles of the auditor and the actuary. The Canadian Institute of Char-
tered Accountants revised its Assurance and Related Sevices Guideline AuG-15, Audit of Actuarial Liabilities
of Life Insurance Enterprises in December 2005. It requires the auditor to confirm and independently assess
the policy liabilities. This may mean that the Joint Policy Statement will need to be revised.

This project will result in revisions to Assurance and Related Services Guideline AuG-15, Audit of Actuarial
Liabilities of Life Insurance Enterprises, to more closely reflect current best practice.
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1.8 STATUTORYVALUATION REQUIREMENTS IN THEUNITED STATES

In 1994, the NAIC devoted a significant amount of resources to codification of statutory accounting principles
(SAP). The purpose of codification was “to produce a comprehensive guide to SAP for use by insurance de-
partments, insurers, and auditors.”23 A consistent and comprehensive guide to statutory accounting principles
did not exist prior to codification. Accordingly, life insurance companies were sometimes uncertain about
what principles to apply and regulators were not always familiar with the statutory accounting principles used
in other states.

This comprehensive guide was first published in 1998 and is called the “Accounting Practices and Proce-
dures Manual” (NAIC Manual). This manual has three major parts:

(1) Preamble;
(2) Statements of Statutory Accounting Principles (SSAPs); and

(3) Appendices.

This manual does not preempt state laws and regulations. Instead, the objective of the NAIC is that this man-
ual will be the foundation of a state’s statutory accounting practices and will be subject to modification by a
state’s insurance commissioner.

It is important that an actuary who is responsible for the calculation of statutory reserves for individual life
insurance and annuity contracts has a sound understanding of the following sections of this manual:

 Statement of Statutory Accounting Principles No. 50, “Classifications and Definitions of Insurance
or Managed Care Contracts In Force” (SSAP No. 50);

 Statement of Statutory Accounting Principles No. 51, “Life Contracts” (SSAP No. 51);

 Appendix A-820,“Minimum Life And Annuity Reserve Standards” (A-820); and

 Appendix A-822,“Asset Adequacy Analysis Requirements” (A-822);

In addition, the actuary should have a sound understanding of the actuarial guidelines found in Appendix C of
the NAIC manual and the Actuarial Standards of Practice promulgated by the Actuarial Standards Board of
the American Academy of Actuaries that pertain to the particular type of life insurance policies and annuity
contracts for which statutory reserves are being established. Finally, the actuary should be familiar with the
concepts underlying Risk Based Capital,24 how it is determined and how it is used.

1.8.1 SSAP NO. 50
SSAP No. 50 provides a general framework for classifying insurance contracts into four broad categories:

(1) Life Contracts
(2) Accident and Health Contracts

(3) Property and Casualty Contracts
(4) Deposit-type Contracts

23 See [18], Paragraph 12 of Preamble
24 See Chapter 16 for a thorough discussion of Risk Based Capital.
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These classifications reflect that the premium payment pattern and the protection provided are “fundamentally
different and, therefore, require different income recognition and reserving methods.”25 Product classification
is important because it determines the recognition of revenue and costs and the methodologies and assump-
tions used to determine policy reserves.

1.8.2 SSAP NO. 51
SSAP No. 51 establishes statutory accounting principles for income recognition and policy reserves for all
contracts classified as life contracts in accordance with SSAP No. 50. In particular, Paragraph 5 of SSAP No.
51 states that “premiums shall be recognized on a gross basis (amount charged the policyholder) when due
from policyholder under the terms of the insurance contracts.” Additionally, Paragraph 14 of SSAP No. 51
states “Statutory policy reserves shall be established for all unmatured contractual obligations of the reporting
entity arising out of the provisions of the insurance contract.” Finally, Paragraph 15 of SSAP No. 51 states
“The reserving methodologies and assumptions used in computation of policy reserves shall meet the provi-
sions of Appendices A-820 and A-822 and the actuarial guidelines found in Appendix C of this manual.” Fur-
thermore, SSAP No. 51 requires that policy reserves shall be in compliance with those Actuarial Standards of
Practice promulgated by the Actuarial Standards Board.

1.8.3 APPENDICESA-820 AND A-822
Appendices A-820 and A-822 contain excerpts of the NAIC model Standard Valuation Law (SVL) and the
model Actuarial Opinion and Memorandum Regulation, respectively. The Standard Valuation Law and Actu-
arial Opinion and Memorandum Regulation are the two most important model regulations governing a statu-
tory valuation.

The Standard Valuation Law states:

“Every life insurance company doing business in this state shall annually submit the opinion of a
qualified actuary as to whether the reserves and related actuarial items held in support of the policies
and contracts are computed appropriately, are based on assumptions which satisfy contractual provi-
sions, are consistent with prior reported amounts, and comply with applicable laws of this state. The
commissioner by regulation shall define the specifics of this opinion and add any other items deemed
to be necessary to its scope.”26

The qualified actuary mentioned above is appointed by the Board of Directors of the life insurance company
and is called the appointed actuary.

The Actuarial Opinion and Memorandum Regulation requires that the appointed actuary issue a statement of
actuarial opinion. Within this actuarial opinion, the appointed actuary must attest to being “familiar with
valuation requirements applicable to life and health insurance companies” and that the reserves are “at least as
great as the minimum aggregate amounts required by the state in which this statement is filed.”

The statement of actuarial opinion should list the items and amounts for which the actuary expresses an opin-
ion. There may be separate opinions for separate blocks of business; for example one actuary may sign an
opinion relating to group insurance, while another signs an opinion relating to individual life insurance, and a
third actuary signs an opinion relating to individual health insurance. Note, however that the opinion is on the
adequacy of reserves in aggregate, and that it is possible for deficiencies in individual components of the re-
serves to be offset by margins in other components.

25 See [18], Paragraph 4 of SSAP No. 50
26 See [4], Standard Valuation Law Paragraph A of Section 3.
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The statement of actuarial opinion frequently indicates reliance on others. For example, it may indicate reli-
ance on others within the life insurance company for the accuracy and completeness of the underlying policy
records, and reliance on actuaries with other companies for items such as reinsurance assumed. The statement
of actuarial opinion should indicate the relationship of the actuary with the company, and the scope of the ac-
tuary’s work and any reliances.

In addition, Actuarial Standard of Practice No. 22, Statements of Opinion Based on Asset Adequacy Analysis
by Actuaries for Life or Health Insurers (ASOP N0. 22),27 contains requirements with the key provisions of
Section 3 paraphrased below:

Section 3.1
When performing an asset adequacy analysis, the actuary should review and apply applicable law and appli-
cable actuarial standards of practice, such as ASOP No. 7, Analysis of Life, Health, or Property/Casualty In-
surer Cash Flows28. The actuary should be aware of the Actuarial Guidelines published by the NAIC and
make a reasonable effort to be aware of generally distributed interpretations of each regulatory authority.

Section 3.2
The actuary should determine that he or she meets the requirements of the Qualification Standards for Pre-
scribed Statements of Actuarial Opinion, promulgated by the American Academy of Actuaries. The appoint-
ment should be in writing, from the board of directors or its designee, citing the applicable law. If the ap-
pointment as an entity’s appointed actuary is required by applicable law, the actuary should accept or with-
draw from such an appointment in conformance with the applicable law. Acceptance of or withdrawal from
the position should be in writing.

Section 3.3
The form, content, and recommended language of the statement of opinion may be specified by applicable
law. The actuary should include in the opinion a statement on the adequacy of reserves and other liabilities
based on an asset adequacy analysis, the details of which are contained in the supporting memorandum.

Section 3.4
The actuary should use appropriate analysis methods when forming an opinion with respect to asset adequacy.
In judging whether the results from the asset adequacy analysis are satisfactory, the actuary should use profes-
sional judgment.

To assist the appointed actuary, the American Academy of Actuaries, in conjunction with the Society of Ac-
tuaries, publishes the Life & Health Valuation Law Manual.29 This annual publication is designed to help the
appointed actuaries comply with the Standard Valuation Law and Actuarial Opinion andMemorandum Regu-
lation.

27 See [2].
28 See [1].
29 See [4].
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1.9 EXERCISES

1.9.1 KEY TERMS

claim reserves loss reserves
policy reserves actuarial reserves
actuarial valuation actuarial assumptions
statutory accounting principles generally accepted accounting principles
solvency NAIC
IAS Federally Prescribed Tax Reserves
market value book value
fair value accounting tax reserves
Applicable federal interest rate CAPM
appointed actuary actuarial opinion

1.9.2 QUESTIONS

a. With what is this book primarily concerned?

b. What is the role of reserves?

c. What are the primary actuarial assumptions?

d. What is the emphasis of statutory accounting?

e. What is the primary emphasis of generally accepted accounting principles?

f. What is the hierarchy for determining the fair value of an asset?

g. Briefly describe the major types of valuation.

h. What are some of the effects of statutory valuation requirements?

i. What was the purpose of codification?



 




