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Abstract

This paper provides an oeriiew of the rewly deweloping Intermational A axuerting Standards (IAS or IFRS) for
Irsurance, with emphasis on issues impacting property and aasualty irsurers and the reseruing work that acuaries do
to support that.  Those standards will emerge in tup phases, with the more dullenging actuarial issues deferred to
Phase Il This paper fooses on the Phase 1l acvanial issues but also proudes a brigf owerdew of Phase [ issues.
The paper is intended to sere tup puyposes — prouiding backgrownd information for thase acuanies not yet fanihar
with [AS dewloprents, and encouraging discussion and researdh on rew dhallenges that casualty acuaries il face in
determning reseres an the new bases required to implement these standards.

1. INTRODUCTION

The Intemational Accounting Standards Board (IASB) is spearheading a global effort to transform
financial reporting that has significant implications for insurance companies worldwide. The
IASB’s objective is to develop a single set of global accounting standards that provide useful,
understandable and comparable information in financial statements, thereby helping participants in
the world’s capital markets make sound economic decisions. The direction of these standards is
toward fair value or “fair value like” measurement of financial assets and liabilities. Some expect
the new IAS standard for insurance to eventually be carried into US. GAAP.

The European Commussion (EC) has mandated that by 2005 all companies with shares trading on
stock markets within the European Union (EU) must report using IASB standards. This
requirement may also be extended to some other financial institutions operating in the EU, even if
not listed.
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There is currently no International Financial Reporting Standard (IFRS) covering insurance. Thus
accounting for insurance has been a top prionty project for the IASB. While considerable work
had been done on developing a new IAS standard which would value insurance contracts at Fair
Value, by 2002 it became clear that the task could not be completed in time for the EU 2005
deadline. Consequently, the IASB decided to split the insurance project into two Phases.

Phase I is intended for implementation in 2005, along with all the other IFRS’s applicable to
insurer operations. This will allow EU insurers to produce full IAS statements for 2005 (and
comparative statements for 2004). The general intent of the IASB was to make as few changes as
possible to existing accounting for insurance contracts, since there would be major changes needed

again shortly thereafter when Phase II is introduced.

Phase II will introduce Fair Value accounting for insurance contracts. While the timing of Phase 11

is not yet set, the intent of the IASB seems to be to have it effective for 2007 or 2008.

Much of the work on developing a Fair Value standard was summarized in the Draft Statement of
Principles for Insurance Contracts (DSOP), released in 2001. This DSOP is likely to form the
basis for the Phase II Intemational Financial Reporting Standard (IFRS) on insurance contracts,
moving to Fair Value. It reflects discussions since 1997 by the Insurance Accounting Steering
Commmittee of the IASC (predecessor of the IASB), with substantial input from the International
Actuarial Association and many others. The DSOP applies to all forms of insurance (life,
property/ casualty, and health) and is a set of principles upon which an IFRS can be built.

While most of the recent work of the IASB on insurance has focused on Phase I, some “tentative”
conclusions have been reached on the direction of Phase II although the project has been more or
less dormant since January 2003. The IASB has agreed that the project should be restarted in May
2004 with the aim of completing an Exposure draft by June 2005. On restarting the project the
Board will retum to a study of the major issues and use the assistance of experts from national

standard setters and selected industry participants.

. An overview of the implications of Phase I for P&C insurers is given in the next section. For
most property and casualty insurers, Phase I will not present major issues. That is followed by a
discussion of another important standard for insurers, IAS 39, on financial instruments, which will
govern accounting for insurer assets. This description is based on IAS 39 as of early 2004. There
may be subsequent amendments. Thereafter, we discuss in more detail some key technical and
business implications of Phase II, based largely on the DSOP. While the timing of Phase II is still
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not set, it is important to remember that these principles will impact insurers soon. Phase II will
likely raise many new issues for casualty actuaries, with many new concepts introduced into the
reserving process. This paper focuses on those, with most of the discussion focused on these four

broad areas:

Insurance Contract Definition
Estimating the Timing and Amount of Cash Flows
Adjustments for Risk and Uncertainty

Discounting

This paper is intended both to educate those not familiar with IAS, and to stimulate discussion and

research among casualty actuaries on how to handle these new issues.

2. PHASE I - 2005 REQUIREMENTS

The Staff of the IASB was previously working on a Fair Value based approach to accounting for
insurance, but concluded that, due to the lack of time and to fierce opposition to a fair value
standard, that would not be ready for 2005. Consequently, the IASB has introduced a “two-
phased” approach and released a Phase I Exposure Draft (ED 5) for insurance contract reporting.
Comments on ED 5 were due 31 October 2003. At its November, December and January
meetings, the [ASB reviewed the comment letters and made some decisions. The final Phase I

Standard, IFRS 4, Issrance Cortradts, was released on 31 March 2004, reflecting those decisions.
Product Classification

The first step for valuing a contract is to determine whether it is classified as insurance and valued
under the insurance contracts guidance. Contracts issued by insurers that do not meet the
definition of insurance will be classified as investment contracts and valued under IAS 39. For
contracts to meet the definition of insurance, they must include significant insurance risk— namely,
a plausible event that adversely affects the policyholder or beneficiary. The definition includes
most property/ casualty insurance contracts. The definition is intended to be very broad. In
addition, “unbundling” is required in certain circumstances. Many insurance contracts can be
viewed as a “bundle” of insurance and a non-insurance financial instrument. This is most obvious
in the case of many life insurance contracts, but a similar view could be taken of some

retrospectively rated property and casualty insurance contracts. “Unbundling” means splitting
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these two components of the bundle, and accounting for them separately. In that case, the non-
insurance deposit component would be accounted for using deposit accounting and IAS 39

valuation rules.

Unbundling of contracts is required to recognize deposit components or features of insurance
contracts that are “hidden” on the balance sheet, where those can be separately measured. It
would apply to many large retrospectively rated commercial lines or reinsurance contracts, where
portions of the premium or loss payments could be viewed as deposits, if the existing accounting

did not appropriately recognize them.

Phase 1 Insurance Contract Accounting

IFRS 4, Imsuance Cortraass, provides the guidance for accounting for insurance contracts during
Phase I. The general intent is to allow companies to continue to use existing accounting policies,
while at the same time introducing some key modifications. The Board considers the modifications
necessary to ensure that existing accounting methods more closely conform to the principles of the
IAS framework. Consequently, the IASB expects these modifications to continue to be in effect in
Phase II. The main modifications impacting property and casualty insurers that must be made to

existing accounting policies include:

» Catastrophe provisions for future claims beyond the term of the existing contracts are not
allowed

¢ Claims equalization provisions to cover random fluctuations in claims costs are not

allowed
¢ Recognition of future losses, measured by analysis of future cash flows, is mandated

e Liabilities must be shown gross of reinsurance, with the reinsurance asset shown

separately

Some accounting systems, for example, US GAAP, already comply with most of the modifications
or concepts described above. Significant changes are necessary for others, including the removal of
catastrophe and claims equalization reserves as often found in French, German, Spanish and UK
GAARP reporting.

159



The rules for derecognizing financial assets and liabilities also apply to insurance contracts.
Therefore, insurance liabilities and assets can be removed from the balance sheet only if fully
extinguished, discharged, cancelled, or expired. This means that reinsurance will not enable a
company to derecognize a direct liability; rather gross presentation of liabilities and the recognition
of reinsurance assets is required. Revenues, benefits, and expenses must be presented gross of

reinsurance, with reinsurance amounts affecting the accounts shown in the profit or loss.

Existing Accounting Policies Allowed to Continue

Some existing accounting policies that are likely to be disallowed in Phase II may continue in Phase
I if they are already in place. However, if an entity currently does not apply these policies, it cannot
adopt them, even though other entities may be permitted to use them. The accounting policies that

are allowed to continue in Phase I include:
e Undiscounted measurement basis for claims reserves — there is no requirement for
discounting now, although it is very likely to be required in Phase II ‘
o Excessive prudence or deliberate overstatement of insurance liabilities that may be a
result of applying local regulatory requirements

e Reflecting future investment margins in the measurement of insurance liabilities — for

instance, assuming a realistic portfolio investment return as a discount rate
¢ Investment management fees recognized at amounts above fair value
e Recognition of deferred acquisition costs (DAC)

e Non-uniform accounting policies for insurance subsidiaries

Changing Accounting Policies

A company may change their existing accounting methods under Phase I, if the change is more
relevant, prudent, without bias, and more faithfully represents the economic substance of the
insurance contracts. In practice, it is unlikely that companies will change their existing accounting
very much for Phase I. There may be some exceptions, such as where the regulatory reserves are

already moving towards a fair value-type standard.
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Reinsurance

A reinsurance contract that contains significant insurance risk (i.e. is not merely a financial contract)
is classified as an insurance contract and falls within the scope of IFRS 4. As originally proposed in
ED 5, cedants could not recognize a gain at the inception of a reinsurance treaty. The break-even

position was to be achieved by deferring and amortizing the difference between:

o The net amounts paid by the cedant, adjusted for any amount that represents a

reimbursement for expensed acquisition costs; and

o The carried amount of the related portion of the cedant’s liability.

While this was proposed in ED 5, at the November IASB meeting, the Board softened the position
to just requiring disclosure of the gains at inception, although the details of how to do this have yet
to be finalized.

Recognition of Future Losses

Impairment testing and loss recognition are similar concepts. The aim of such tests is to assess

whether a liability valuation is inadequate or an asset value is overstated. -

Loss recognition testing applies to insurance contracts under ED 5 and requires (i) the application
of the loss recognition test under existing accounting policies, or (i) where a test does not exist

under existing accounting, IAS 37 must be applied, as discussed below.

Lass Recogrtion on Irsurane Contrads

For insurance contracts, loss recognition or liability adequacy tests may follow existing accounting
policies where such a test exists that meets specified criteria. The test examines whether the
liability held on the valuation date is sufficient to cover the expected future loss payments. The
loss recognition test should cover insurance liabilities, including loss reserves and unearned
premium reserves, as well as related deferred acquisition costs (if any) and related intangible assets
recognized in a business combination or portfolio transfer. ‘The traditional actuarial approaches to
determining loss reserves clearly meet this requirement. For uneamed premium reserves, it would
be necessary to examine whether the uneamed premium reserve less the DAC asset is sufficient to

cover the future loss payments on future losses under the contract.
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Where such formal loss recognition tests do not exist under existing accounting policies, the
adequacy requirements of IAS 37 must be applied. Inconsistencies may result between companies

that are able to use an existing accounting loss recognition test and those required to apply IAS 37.

Application of IAS 37

The adequacy requirements under 1AS 37 are applied to insurance contracts where no formal loss
recognition test currently exists. The minimum liability under IAS 37 is essentially a fair value type
provision. The fair value is calculated as the present value of future projected loss and expense

cash flows.

The cash flows should include margins for uncertainty, so the minimum Lability may be greater
than the liability when measured by the discounted present value of future cash flows using realistic
assumptions. It is unclear whether a market discount rate is limited to a risk-free discount rate
adjusted for credit standing (as in the current Phase II proposals, discussed later in this paper). For
property/casualty companies, undiscounted best estimate loss reserves (without any implicit
allowance for the effects of discounting) would likely exceed a fair value type IAS 37 minimum
requirement, although testing should be done to confirm that this is the case. Adding provisions
for uncertainty and projected future administration expenses and reflecting rate inadequacies on
unearned premiums act to increase the reserve required, and in some cases may more than offset
the lack of discounting.

If current estimates of future cash flows indicate the existence of a loss, the insurer should increase
the carrying amount of the liability in question to the amount that would be required under IAS 37.
Any loss recognition resulting from this test and subsequent changes in the best estimate liability is
reflected in earnings for the period. The amount of the loss provision can decrease, but the lLiability

cannot be less than the value under the initial accounting basis.

1AS 37 is written in the context of a single contract or single event. For investment or insurance
contracts, the testing will likely be made for a group of contracts. The results may depend on the
level of aggregation, so companies will need to develop a policy for the aggregation, and apply it

consistently from period to period.
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ED 5 Expanded Disclosure Requirements

ED 5 contained three high-level disclosure principles that are likely to significantly increase the

current level of qualitative and quantitative financial statement disclosures:

e Principle 1: Explanation of reported amounts — “an insurer shall disclose information that
identifies and explains the amounts in its balance sheet and income statement that anse from

insurance contracts” (paragraph 26)

¢ Principle 2: Amount, timing and uncertainty of cash flows — “an insurer shall disclose
information that enables users to understand the estimated amount, timing and uncertainty of

future cash flows from insurance contracts” {paragraph 28)

e Principle 3: Fair value of insurance liabilities and insurance assets — “an insurer shall

disclose the fair value of its insurance liabilities and insurance assets” (paragraph 30)

This third principle was very controversial, as it seemed the IASB was requiring disclosure of
something that it found impossible to define. The IASB agreed to remove this requirement at its
November 2003 meeting. But IFRS 4 did retain the first two Principles, and implementing them

will prove to be a major challenge for many insurers.

Practical Implications of Disdosure Reguiverrents

The implementation of the detailed requirements of Principles 1 and 2 is likely to lead to a
significant increase in the length and complexity of insurance contract disclosures. These
additional disclosures are also likely to be of significant interest to analysts and, as such, their
presentation will require careful consideration. The disclosures likely to generate the greatest added

effort or the greatest interest include:

»  Risk management objectives and the policies established to mitigate insurance risk

¢ Terms and conditions of insurance contracts that are likely to have a material impact on the

amount, timing and certainty of future cash flows
o Information on credit risk that is likely to be particularly important for reinsurance contracts

« Insurance risk, including sensitivity analysis, and information about concentration of insurance

risk
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e Details of actual claims compared to previous estimates (e.g., claims development for a general
insurer for periods where incurred claims are still outstanding)

3. ACCOUNTING FOR ASSETS - IAS 39

While the focus of this paper is accounting for insurance, an understanding of the accounting for
insurer’s invested assets is important to understand the likely earnings impact of the new
requirements valuing insurance reserves. The main standard that applies for the accounting of
insurers’ invested assets is IAS 39, Finandal Irstruments: Reaogrition and Measurerment. Many aspects of
IAS 39 are common to all financial institutions and other entities, including measurement principles
for invested assets and macro-hedging, recognition and derecognition guidance, and disclosure

requirements.

Measurement of Invested Assets

IAS 39 requires many, but not all financial assets to be carried at fair value in the financial
statements, and allows an amortized cost approach for most financial liabilities. Similar to US
GAAP FAS 115, financial assets (except for originated loans) are classified as held-to-maturity
(HTM), trading, or available-for-sale (AFS). Trading and AFS financial assets are valued at fair
value, while HTM assets are valued at amortized cost. For trading assets, unrealized gains and
losses are recorded in the income statement. Unrealized gains and losses for AFS assets are
recorded directly in equity except for impairment losses that are taken into income. Loans and

receivables originated by the entity are measured at amortized cost.

Although the basis of classification of financial assets is similar to US GAAP, the IAS 39 Exposure
Draft permits entities the option of designating any financial instrument (including originated
loans) as trading at inception. Further, ED5 permits insurers who change their accounting policies

for insurance liabilities the option to reclassify some or all financial assets into the trading category.

In all likelihood, most insurers will classify most financial assets as AFS during Phase I. For most
insurers, Phase I liability values will not vary with changes in market interest rates, so insurers will
want asset values to be similarly unaffected. This is the approach commonly taken now by US.
GAARP reporters.
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In the longer-term, companies will need to consider the ability and impact of redesignating assets
to be consistent with the ultimate measurement basis under Phase II for insurance contracts. As
discussed below, insurance liability values will be based on the yield curve on the valuation date.
That is consistent with the fair value used for assets classified as trading. When a fair value
standard is implementéd for insurance contracts, companies will likely want to classify assets as
trading to achieve consistency in the measurement between assets and liabilities. Assuming assets

and liabilities are reasonably matched, this will reduce the volatility of earnings.

4. PHASE II INSURANCE STANDARD - OVERVIEW

This section contains a brief overview of the major changes to financial reporting that Phase II is
likely to introduce and some key business implications relating to these changes. These are each
described in further detail in later sections.

The requirement for fair value or "fair value like" accounting represents a significant departure
from current accounting practice, based on the deferral and matching approach. Implementation
of the new reporting framework will be a major challenge, surpassed in difficulty only by the
challenge of explaining reported eamnings after the new principles are implemented.

Insurance Contract Definition

As with Phase I, Phase II will apply to insurance contracts not insurance companies. In addition,
the definition of an insurance contract requires the presence of "significant insurance risk." The
Definition provided would include some contracts that are not considered to be insurance policies

under most current accounting standard, while excluding some that are.

Single Measurement Approach

A single measurement approach applies to valuing all insurance contracts, whether they are long or
short term, life, annuity, health or property/casualty. This approach contrasts with some current
practice, for example, under US GAAP, where different products are accounted for under different
standards.
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Valuing Options and Guarantees

Options and guarantees contained in contracts should be explicitly valued and reserved for. For
example, this includes minimum interest rate guarantees, guaranteed annuity rates, and guaranteed
death benefits on variable or unit-linked products. For most property and casualty insurance
contracts, the value of options and guarantees is probably not material. But in some cases, it will be

necessary to value these.

In such cases, option pricing and stochastic valuation techniques, which use random scenarios to
project outcomes, would be required when such techniques are likely to have a material impact on
the result. This would require many companies to significantly enhance their existing financial

measurement and modeling systems.

Estimating Cash Flows and Adjustment for Risk and Uncertainty

The liability valuation begins with projections of expected cash flows under the contract. The
present value of those cash flows, discounted at the risk-free rate plus a spread to reflect the
insurer’s credit risk, is the liability value prior to any adjustment for risk and uncertainty. Both fair
value and entity-specific value should always both contain a market-based adjustment for risk. The
nisk adjustment is preferably made through adjusting the cash flows, or adjusting the discount rate,

or both, without double counting.

The risk adjustments are referred to as "market value margins" and should be set to be consistent
with market-risk preferences. The market-based adjustment for risk and uncertainty effectively act

as a market mechanism for pricing uncertainty. However, there is no guidance in the DSOP on
how this should be done.

Financial Statement Disclosures

The disclosure requirements in the DSOP are voluminous and burdensome. Companies will need
to disclose expected earnings based on prior period valuation assumptions together with the effects
on eamnings of new business written, release of margins, deviations due to differences between
actual and expected experience by source, and changes in assumptions. In addition, new business
impact may need to be split between contracts sold to existing customers and contracts sold to new

customers.
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Business Implications

The business implications of the Phase II reporting framework are far reaching, Some of the most

significant are described below:

e Increased financial volatility: reported financial results will be more volatile, making it
more difficult to understand results and explain them to management, investors and other
stakeholders.

¢ Tighter matching of assets and liabilities: as a means to reduce eamnings volatility, assets
and liabilities will tend to be more tightly matched and assets backing surplus may be less

risky. In the process, policyholders and investors may lose some potential upside gain.

» Fewer constraints on portfolio management: there may be fewer constraints on
managing asset portfolios on a total-return basis if insurers classify assets backing insurance
liabilities as Trading, to keep their valuation consistent with the liabilities measured at Fair
Value.

¢ Investment portfolio and credit quality: the credit quality of the fixed-income portfolio
will become more transparent as changing credit spreads may matenially impact reported

income.

» Forecasting challenges: it will become nearly impossible to forecast results accurately,
since results will depend on future economic conditions. In this new environment,
stakeholders may require multiple forecasts based on differing future economic
assumptions. As a result, companies will need to develop techniques to quickly estimate the
impacts of changing economic scenarios. By the time reported financials are published, they

may already be "out of date”.

The DSOP is the primary source of explanation of, and rationale for, the Phase II standard. The
IASB reached various “tentative conclusions” in its discussions that appear in the Basis for
Conclusions section of IFRS 4, which in some cases differ from the DSOP. Those are reflected

here as well.

The DSOP contains 14 chapters, each of which addresses specific prnciples that apply to
insurance accounting. The principles are numbered within each chapter; for example, Prnciple 4.2
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is the second principle of chapter four. We refer to the main principles we discuss throughout the

report by these numbers so that you can readily refer back to the relevant section of the DSOP.

In the next sections, we consider the key financial reporting principles of the DSOP that have the
greatest potential impact on property and casualty insurers.

5. INSURANCE CONTRACT DEFINITION

Insurance Contracts Not Companies

The DSOP applies to insurance contracts not insurance compantes. Therefore, the same rules will
apply regardless of the type of company that issues the contract. For example, a bank that issues
insurance contracts must apply the same rules as an insurance company that issues insurance
contracts. The rules apply to assets and liabilities that arise from insurance contracts, so-called
“Iinsurance assets and insurance liabilities”. An example of an insurance liability is a liability for
future benefits under the contract. An example of an insurance asset is reinsurance recoverable.

A bond held by an insurance company is not an “insurance asset”.

Definition of Insurance Contracts

For Phase I, a very broad definition of insurance contracts was adopted. In part, this was done to
avoid forcing insurers to define fair value for contracts not qualifying as insurance (and therefore to
be valued under IAS 39), where the valuation principles were not yet clear, and would likely be
addressed in Phase II. At this time, it is not known if the definition of insurance will be narrowed
in Phase II.

Under Phase I a contract qualifies as an insurance contract if the insurer accepts "significant
insurance nsk”". If only “financial nsk" is present, the contract will be classified as a financial
liability (investment contract) and will be accounted for under IAS 39.

Certain criteria have to be met in order for a risk to be an insurance risk under the Phase I

definition:

168



o 'The risk must arise from a specified uncertain future event that adversely affects the
policyholder. For example, death adversely affects a life insurance policyholder and living

too long adversely affects an immediate annuity policyholder.

o  Changes in a specified interest rate, security price, commodity price, foreign exchange rate

and similar iterns are specifically excluded as being "financial risks.”

o It must be plausible that the uncertain future event will cause a significant adverse change
in the present value of the insurer's cash flows under the contract. This condition is met

even if the insured event is extremely unlikely.

This definition would include most property and casualty insurance contracts.

The DSOP covers many types of contracts not issued by insurers. Examples are automobile club
repair services, warranty contracts issued by non-insurance companies, (but not warranties
provided by the manufacturers) and contracts of some health care organizations such as CCRC’s
and HMO?s.

The DSOP also covers some contracts that are not financial instruments. For example, contracts
that provide payments in kind or services rather than cash payments in the event of an insured
event are covered. This includes performance bonds, and some types of health insurance

arrangements.

The DSOP would also exclude many types of contracts that have been issued by insurers. There is
a requirement of risk shifting similar to that in the US GAAP under FAS 113. Weather derivatives
and some catastrophe bonds would be excluded, if the payment amount is not linked to the actual

losses by the insured.

In general, unbundling of the investment and insurance elements of an insurance contract would

not be permitted under the DSOP.
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6. ESTIMATING THE TIMING AND AMOUNT OF CASH FLOWS

The Starting Point - Expected Value

The starting point for measuring insurance assets and insurance liabilities is the expected value of
future pre-tax, pre-reinsurance cash flows associated with the closed book of insurance contracts in
force on the valuation date. These expected cash flows are then adjusted for risk and uncertainty
(discussed in the next section), and the result is then discounted to get the present value (discussed

in the following section).

These projected cash flows would, of course, include loss payments and loss adjustment expenses,
and insurance premiums. In addition, other company expenses for marketing and administrative
would be included, which is not current practice in most property and casualty insurance
accounting systems. Overhead expenses that can be allocated to the policies on a “reasonable and
consistent” basis would be included in the projections as well. There would seem to be wide room

for judgment in doing that.

Salvage and subrogation nights are to be recognized as assets when they meet certain criteria - e.g.
the insurer controls those rights and can measure them reliably. Prior to that time, the potential
future salvage and subrogation nghts should be provided for in the estimated cash flows used to
calculate the liability.

Under the DSOP, there is no uneamed premium reserve or deferred acquisition cost asset.
Instead, there is a provision for future payments on in force contracts in addition to the payments
provided for in the loss reserve, the estimated future expenses and payments on claims related to
future coverage periods under contracts in the closed book. This provision is sometimes referred to
as the “unexpired risk reserve” but it is different from what a similar term (provision for unexpired
nisk) refers to under UK. GAAP rules.

The unexpired risk reserve as of the date of issue does not have to be equal to the premium less
acquisition costs. The insurer may recognize a gain or loss at issue: However, the Board believes
that in the absence of market evidence to the contrary the estimated Fair Value (FV) of an
insurance liability shall not be less, but may be more, than the entity would charge to accept new

contracts with identical contractual terms and remaining maturity from new policyholders.
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Therefore, an insurer should not recognize a net gain on inception of an insurance contract unless

such market evidence is available.

The expected present value of cash flows is not necessarily the same as the present value of
expected cash flows. If there are significant options or guarantees provided under the contract,
these two may be very different values. In that case, it may be necessary to use stochastic models
or option pricing approaches to determine the liability. For most property and casualty products
that will not be an issue, but for some such as longer-term savings oriented products, that may be

necessary.

In some cases property and casualty policies generate unusual types of cash flows - e.g., residual
market assessments or obligations to insure poor nsks, guarantee fund assessments. These
obligations should also be reflected in the liabilities, and approaches to doing that must be
developed.

Setting Appropriate Assumptions

Assumptions may be classified as economic assumptions (such as interest rates and equity prices)
and non-economic assumptions (such as expenses and mortality). Economic assumptions have to
be set to be consistent with current market prices and data. Non-economic assumptions are set
consistent with the market’s expectations of experience that will result on that block of business are

used for fair value.

In practice, there may not be market-based assumptions that are observable or available. In such
cases a company’s own estimates can serve as a proxy for market estimates, unless there is specific
evidence that this is not appropriate. Some have suggested that reinsurance rates might be used as a
source of market-based mortality assumptions. However, reinsurers differ greatly in their
assessments of risk and often have different assessments than direct writing companies. On the
other hand, data on industry expense levels may be more readily available than other types of

information.

The assumptions should reflect “all future events, including changes in legislation and future
technology changes, that may affect future cash flows.” In contrast, under US GAAP, only
legislation that has already been enacted, or for which enactment is imminent and certain, would
normally be reflected.
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Inflation should be reflected in the cash flows, in a way that is consistent with the interest rates

used for discounting. That linkage does not exist in most loss reserve methods now in use.

The assumptions should reflect constructive obligations to make payments, as well as the explicit

contractual obligations.

Assumptions should be reviewed and reset at each valuation date, at the then current best estimates.
For economic assumptions, this will be necessary to maintain consistency with current market
values of assets. That may require a change in the inflation assumptions underlying projected

losses as well.

The Closed Book

The closed book concept poses several interesting questions for property and casualty insurers,
both with respect to when a liability is recognized, and to what extent cash flows in future contract

renewal periods are reflected in the liability.

The liability should be recognized at the time that an insurance contract is established. The event
that creates insurance assets and liabilities is becoming a party to the insurance contract. That will
generally not be the same as the starting date of the coverage. For some types of business, it will
often be in a different year. That would be the case, for example, for January 1 reinsurance
renewals agreed the previous year.

Becoming a party to an insurance contract is an event that gives the insurer and the policyholder
control over their contractual rights and creates contractual obligations that gives them little, if any,
discretion to avoid the net cash flows resulting from their contractual obligations. In some cases, it
may not be clear when a contract is established. Is it necessary for the actual policy to be signed, or
is a signed application or reinsurance slip sufficient? What about a verbal assurance that coverage
will be provided, or even draft agreed contracts {e.g., World Trade Center)? Or a signed application
binding coverage, but giving the insurer a specified period to underwrite and reject? Is the contract
created when the application is signed, or when the insurer’s right to reject expires? Policy
renewals where the insurer must give advance notice (e.g,, 30 days) in order to non-renew raise
similar issues. Whatever the answers to these questions may be, most insurers do not now have

business processes or information systems that would enable them to implement those answers.
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Under the DSOP, an insurer may recognize a loss at issue, although gains should be recognized on
issue only if there is clear market evidence to justify them. So determining when the contract

comes into existence will be more important than is the case now.

Renewals

The closed book includes cash flows in future renewal coverage periods in determining the liability

only to the extent that:

(a) the policyholder has non-cancelable continuation or renewal rights constraining the

insurer’s ability to reprice; and
those rights lapse if the policyholder ceases to pay premiums.
5 P! P payp

Considerable effect will be needed to determine exactly what that means, and how it should apply
to the multitude of different regulatory and contractual approaches to renewal that exist in the
market. Note that this definition has been significantly changed by the IASB discussions from
what was proposed in the DSOP. This is indicative of the difficulty of the issue.

Unexpired Risk Reserve

As noted above, the Unearned Premium Reserve and Deferred Acquisition Cost items used now in
deferred and matching accounting approaches will disappear. They will be replaced by a new
Unexpired Risk Reserve (URR). It would be the present value of loss and expense payments to be
provided for by premiums  covering the peniod from the valuation date to expiry on all contracts
in force on the valuation date, whether those premiums have been paid or not. If they have not yet

been paid, there would be an offsetting receivable for premium due.

Calculating this URR would resemble a simplified ratemaking exercise, with the loss reserve
analysis as a base. For example, the last few accident year selected ultimate loss ratios and claim
payment paneﬁm, from the loss reserve analysis, would be the starting point. A trend factor would
project those to the average exposure date of the uneamed premium. Rate level adjustment factors
would reflect the impact of rate changes. The “averages” of these projected loss payment streams
(e.g., average of last 3, 3-2-1 weights, etc.) would give the expected loss ratio on current rate level.

In some cases, it may be desirable to credibility weight recent actual amounts with payments based
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on an a priori expected loss ratio. And in some cases judgmental adjustments may be appropnate -

e.g., to reflect an actual or expected change in the law that will impact losses.

Everything in the previous paragraph is standard ratemaking technique, and readers of this paper

will likely know many variations of the approach used to fit various circumnstances.
The URR calculation will also require a number of new elements, not now common in ratemaking.

1. The level of aggregation of the business will be different - most likely more similar to that
commonly used for loss reserve analysis. Perhaps ratemaking and reserving processes will

become more integrated.

2. Additonal elements of cash flows will need to be projected - e.g., future maintenance and

acquisition expenses for contracts in force on the valuation date.

3. Market Value Margins (MVM’s) to reflect nisk and uncertainty will need to be added to the
expected cash flows. Under some approaches to MVM’s (e.g., setting gain at issue to zero), the
MVM’s will be reset at each valuation date for the new business issued since the prior valuation
date. In practice, many companies may leave those MVM’s unchanged for the life of those
contracts, so the selection of MVM’s for the URR will also determine the levels of MVM’s for

loss reserves. MVM issues are discussed in more detail in a later section.

4. 'The projected payments must be discounted using the risk-free yield curve on the valuation

date, plus a spread for the insurer’s own credit risk on that date.

5. 'The process described so far is a deterministic, best-estimate approach. But where the policy
contains significant options or guarantees, those must be reflected as well. Stochastic methods
may be required to do that, but this should not be a material issue for most property and

casualty insurance contracts.
6. Renewal provisions must be considered for contracts where the closed book includes future

renewal periods. These will be many cases where property and casualty insurance falls in a gray

area in this respect.
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7. This has to all be done on a gross (of reinsurance) basis, and then again for the amounts
reinsured. But for the reinsured business, the assumptions may change - e.g., credit rating
spreads may change, MVM’s will change sign, and perhaps amount, maintenance expenses may
not be included.

Projected E xperses

As noted in point 2 above this calculation will require projections of future expenses on contracts
in force - both maintenance expenses and acquisition expenses. That is a new area for most P&C
insurers. It will raise a number of challenging issues. How should overhead expenses be reflected?
What should be done to project expense trends? What about anticipated changes in expenses .
levels - e.g., planned cost level reductions. To the extent those are reflected by changes in the

URR, they impact earnings at the time they are planned, not at the time they are carried out.

7. ADJUSTMENTS FOR RISK AND UNCERTAINTY
Definition

The fair value of a liability consists of the expected value of the cash flows discounted for the time
value of money, and a risk adjustment. This risk adjustment to liabilities will be referred to as the
Market Value Margin (MVM). “Own credit risk”, i.e., the risk that the insurer will default, will not

be considered here.

The MVM is not directly observable for a P&C insurer’s policy liabilities because they are not
actively traded. Consequently, the MVM needs to be estimated. In this section, the MVM will

consider three types of risk:

1) process risk - random statistical fluctuations will cause the value of the liability to be
different than expected. Process risk may often be regarded as diversifiable risk.
2) parameter risk - misestimation of parameters used in the modeling process

3) model risk - the wrong model was used to estimate the liability

In the current DSOP, Principle 5.4 states, “The entity-specific value or fair value of an insurance
liability or insurance asset should always reflect both diversifiable and non-diversifiable risk.” This

implies that the insurer should estimate process risk, parameter nisk, and model risk. However,
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Section 5.10 states that while it is “conceptually preferable” to reflect parameter risk and model risk,
“it is appropriate to exclude such adjustments unless there is persuasive evidence that enables an
insurer to [quantify] them by reference to observable market data.” Consequently, it may be at the

insurer’s discretion whether it wants to estimate model and parameter nisk.

Here are four examples of practical approaches to estimating the MVM’s. This is clearly an area
where more research by CAS members would be useful.

1) Canadian Provision for Adverse Deviation (for non-diversifiable risk only)

2) Initial Expected Profit Margin (for both non-diversifiable and diversifiable risk)

3) Poisson Frequency / Lognormal Severity Simulation (for diversifiable risk only)

4) Mack’s Approach using historical loss triangles (for both non-diversifiable and diversifiable risk)

1) Canadian Provision for Adverse Deviation

The Canadian Institute of Actuaries (CIA) introduced a standard of practice covering provisions
for adverse deviations (PFAD’s) for P&C insurers effective January 1, 1994. Before this, the
general direction from the CIA advised,

“For seweral reasors, it is not possible to deternine expected experience with complete confidence. The
menber should, therefore, define a murgin for adherse deviation in eadh assumption to add a prousion to
the liabilities. This prousion should be appropriate for income statement purpases and approprate to the
company drourstancss...  For eady assumption, the magin is for the misestimation o its nean ard for
passible deterioration of this mean. Statistical fluctuation, catastrophic or similar major unexpected events
should not be conered by the margin

The 1994 CIA standard of practice described three major valuation variables: claims development,
reinsurance recovery, and discount rate, which the PFAD’s should cover. The standard described
low margin and high margin situations for each variable and asked the actuary to determine where
within that continuum a particular insurer fell. The standard set a range for the PFAD for each
varable, namely,

*  claims development from 2.5% to 15%,

* reinsurance recovery from 0% to 15%, and
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= discount rate from 50 to 200 basis points.

In practice Canadian actuaries first estimate policy liabilities on the traditional ultimate
undiscounted basis and then determine payment pattemns. A discount rate is selected, generally
based on the expected future book returns of the insurer’s invested assets including, if necessary,
assumptions about the yield on reinvestments. The expected book yield is used for the discount
rate so that the policy liabilities and corresponding assets are on a comparable basis. This is a
difference from the DSOP approach, under which the discount rate would not reflect the assets
held by the insurer.

The claim liabilities are discounted once at the discount rate and a second time at a rate equal to the
discount rate less the basis points required in the circumstances. The difference between the two

estimates is the PFAD for interest rate.

The PFAD for claim development is typically a percentage of the discounted gross unpaid claim
liabilities.
The PFAD for reinsurance recovery is typically a percentage of the discounted ceded unpaid claim
liabilities.

2) Initial Expected Profit Margin

Under the DSOP and the conclusions of subsequent IASB discussion, the discounted value of
expected future cash outflows (claims and operating expenses) from a policy, or group of policies,
is in most circumstances less than the discounted value of expected future cash inflows (premiums
and policy service fees). This difference would be the present value of expected profit. When
MVM’s are added to the policy liabilities, they effectively defer the recognition of profit until the
passage of time replaces fact for estimates and the MVM’s are removed. There is no guarantee that
any theoretical MVM will exactly offset the expected profit margin at issue. Nevertheless, if
markets are efficient, the DSOP suggests there should be no gain at issue. Consequently if a profit
is indicated at issue, any theoretical MVM should be scaled so that the result is simply breakeven,
unless there is clear market evidence supporting a gain at issue.

There are cases when a gain at issue is permitted. For example if one group of policies is sold a

price X and shortly afterwards the market price for other policyholders with identical risk

characteristics is reduced, this may suggest that there is a legitimate gain at issue for the first group.
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Conversely, if prices are later increased, it may imply there should be a loss at issue for the earlier

policies.

3) Poisson Frequency / Lognormal Severity Simulation

Loss reserves are calculated based on a Monte Carlo simulation. Parameters for this simulation are

based on future claims with payment and pending severity estimates from the insurer.

Future claims with payment are assumed to be Poisson distributed. The lambda parameter for the
Poisson future claims with payment distribution is determined by projecting ultimate claims with

payment and subtracting closed claims with payments.

Pending severities are assumed to be lognormally distributed. The expected value of the pending
severity equals ultimate losses less paid losses divided by future claim counts. Loss data should be
gross of reinsurance. The coefficient of variation for the pending severity distribution can be
derived from the increased limit factors of the insurer or appropriate industry standards such as

ISO.

An example of the calculations for this method can be found in Appendix A, Exhibit A.
The advantages of this method are:
e The data needed to calculate this method are readily available (most of this data can be
found in the US Schedule P by line of business)
¢ The simulations could be run on Microsoft Excel or other readily available software
o The method is already in use by some insurance entities to estimate process risk.

o Parameters used in simulation are fairly easy to disclose and results can be replicated by

outsiders.

Disadvantages of this method are:

e Loss data may not have claim data that is Poisson distributed and it may not have severity
data that is log-normally distributed.
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e The method only measures process risk. This can be a potential advantage if the insurer
cannot accurately measure non-diversifiable risk or the insurer already has a method that
calculates only non-diversifiable risk {e.g., the Canadian Provision for Adverse Deviation,
the CAPM method, etc.)

e All claims with payment may not have the same coefficient of vanation parameters.

e The method is dependent on the insurer having adequate reserves. If the insurer’s reserves

are inadequate, the MVM from this method will be inadequate.

4). Mack’s Approach Using Historical Loss Triangles

In this approach, we use historical loss triangles of the insurer to calculate the MVM. Full
documentation of this approach can be found in Thomas Mack’s article, “Measuring the Variability
of Chain Ladder Estimates”. This approach relies on the chain-ladder technique to develop
expected ultimate losses. It then uses the actual data’s vaniation around the insurer’s expected

losses to estimate the variance of the insurer’s losses.

This method can be applied to paid losses, case incurred losses, and ultimate losses. The paid loss
triangle is independent of claim adjusters, actuaries, and upper management's opinions on reserves
but is vulnerable to changes in payout patterns. The case incurred loss triangle is independent of
actuaries' and upper management's opinions on reserves, but is vulnerable to both changes in
payout patterns and claim adjusters’ case reserving practices. The ultimate loss triangle is
dependent on the opinions of actuaries and upper management as well as changes in payout

patterns and reserve level.

Expected loss reserves from these three versions of Mack’s approach can provide widely disparate
results. However the ratio of the standard deviation of reserves to the expected value of reserves
(or, as shown in the example in Appendix A, the ratio of the 75th percentile of reserves to expected
reserves) can provide more consistent results. The ratio of standard deviation to expected reserves
should be smaller for the incurred loss and ultimate methods if the judgments of claims adjusters,
actuaries, and upper management provide some insight into the true estimate of ultimate losses
(and if the implicit assumptions of the chain-ladder method are true for the insurer’s data; see the
list of disadvantages below).
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Advantages of this method:

The data needed to calculate this method are readily available (most of this data can be
found in the US Schedule P by line of business).

This method calculates both process risk and parameter risk. The ultimate loss method also
measures the historical method nsk for the company.

This method does not make any assumptions about the underlying distribution of the

mnsurer’s losses.

This method can be readily calculated on a spreadsheet, although a number of formulas are

needed to determine the standard error of ultimate lossess.

An insurer that historically under-reserves will have a larger MVM than one that accurately

estimates its reserves if the ultimate loss version of this approach is used.

Disadvantages of this method:

This method assumes that future losses will develop in the same way that losses have
developed historically. Dramatic changes in current payout patterns, case incurred reporting

patterns, and ultimate loss reporting patterns can render this method unusable.

Mack shows that the chain-ladder relies on a number of implicit assumptions, most notably
that accident year data are independent of one another. .Mack provides a number of tests
that can be used to test whether these' implicit assumptions are true for an individual

mnsurer’s data.

For long tailed reserves, a number of years of experience are needed to estimate the

variance in reserves.
This method can provide strange results for lines of business with sparse data.

This approach is not commonly used for valuing process risk. Further research is needed to

determine the viability of the suggested approach.
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8. DISCOUNTING

Discount Rates

Discounting estimates of future cash flows is a significant step in estimating the fair value of an
insurance liability. Whilst the process of discounting does not pose the same level of technical
difficulties as estimating market value margins it still requires a degree of care and it will be a new

process for many property and casualty insurers.

The starting point for the discount rate, before any adjustment for risk and uncertainty, is the pre-

tax market yield on risk-free assets at the balance sheet date.

Some observers have suggested that yields on high-grade corporate bonds, properly adjusted for
expected default costs, are a better measure of risk-free rates than are yields on government
securities. However, this approach is not permitted under the DSOP unless "there is no active

market in government securities”.

The liability value should reflect the company’s own credit, and this would probably be
accomplished by adjusting the discount rate. This was a very controversial issue during much of
the discussion leading up to the DSOP, with many objecting strongly to a system in which an
insurer’s deteriorating financial condition automatically leads to a reduction in the value assigned to
its liability. Many actuaries objected strongly. Others assert that this is merely reflecting reality, and
refer to situations in which companies have been able to buy back their own debt at prices
reflecting reduced credit rates. Whatever the views one has, it seems now that the decision has

been made to reflect the insurer’s own credit rating in the discount rate.

However, there is no guidance on what the proper adjustment to the risk-free rate should be. The
credit spread that corresponds to the company’s debt rating is not necessarily the right answer
bécause insurance contracts have a different priority in liquidation. The spread corresponding to

the company’s claims paying ability rating may be more appropriate.

Many IAS reporters will have assets and liabilities in foreign currencies, often in currencies where

meaningful risk-free yield curves and credit spreads are difficult or impossible to determine.

Discounting Reflecting Option and Guarantees

In theory, the DSOP calls for a discounting approach that properly values options and guarantees.
A stochastic approach as follows would accomplish that.
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e Each scenario of cash flows for an insurance liability would be discounted and then the
present values added together weighted by the probability of each scenario. The cash flows
should include the appropriate market value margins if it has been decided to incorporate them

by altering cash flows rather than adjusting the discount rate.

o The discount rate should be the risk-free rate consistent with the timing and currency of the
cash flows, adjusted for the insurer’s own credit risk. (If market value margins are not included

within the cash flows then the discount rate needs to be reduced appropriately).

o The present value of foreign cash flows would be converted into the measurement currency

using the spot rate at the reporting date.

In practice, the expected cash flows can be discounted in most cases without significant loss of

accuracy for most P&C insurance contracts.

An example of how to do this discounting is provided in Appendix B.

Choosing the Discount Rate

For most developed countries the interest rate paid on Government securities can be reasonably
used as the benchmark for the risk-free rate. This is because the risk of default is usually regarded

as negligible and also in those countries such securities have a lower credit risk than other securities.

This will not be appropriate for some developing countries where such a benchmark rate may not
be appropriate as the risk of default is not minimal. One possibility is to use the rate implied by

highly rated corporate bonds if such bonds carry a lower default nsk than Government securities.

However quite often in such jurisdictions high quality corporate bonds are also not available. One
way around this may be to try to convert the yield available on the highest quality securities
available into a risk-free rate. This can be done by adding the value of the expected default level of
such securities onto the market price of the securty to estimate a nisk-free rate. The expected
default value can be estimated using write-off factors from credit rating agencies for a particular

credit rating of the security. If it is relatively straightforward to estimate, the risk premium for
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bearing the risk of volatile defaults should also be added onto the market price of the security when

estimating the risk-free rate of return.

Similarly, in many foreign currencies it will be more difficult to judge the credit spread required to

reflect the insurer’s own credit risk than is the case in developed markets.

9. OTHER ISSUES

Performance-linked Contracts

The DSOP defines performance-linked contracts as an insurance contract under which the

payments to policyholders depend partly on one or more of:

e Performance of the contract itself, a specified pool of contracts or a specified type of

contract

* Realized and/or unrealized investment returns on a specific pool of assets held by the

msurer

o The net profit or loss of the company, fund or other entity that issues the performance-

linked insurance contract

Traditional participating (with profits) and variable (unit linked) life insurance and annuity contracts

are the most obvious examples of performance-linked contracts.

Property and casualty insurers also have performance-linked plans e.g. retrospective rating,
experience based dividend plans. They also have plans that to some may appear to be performance
- linked but probably do not fit here - e.g., prospective experience rating, bonus/malus systems.
Many property and casualty insurance retrospectively rated contracts may be taken out of this
category by the Unbundling approach proposed for retrospectively rated contracts in Phase I.

Reinsurance Ceded

The Phase II approach for reinsurance largely carries forward the principles introduced for direct

insurance in Phase I. The same general approach should be used to value reinsurance ceded as
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used for direct insurance. Again, “one size fits all” and there is no difference in the treatment of

reinsurance and direct insurance.

In addition, the effect of reinsurance ceded should be carved out and presented separately as below:

¢ Reinsurance amounts recoverable are shown as assets on the balance sheet. They may not

be set up as negative reserves to offset against direct liabiliry.

o Reinsurance premiums are shown as expenses and reinsurance claims are shown as income.

They may not be netted from direct premiums and claims.

Contracts that do not transfer a significant amount of “insurance risk” will not ify for
g q

reinsurance accounting.

The accounting approach for reinsurers will be the same as for insurance companies. However,
there is no requirement for “mirror reserving” between reinsurers and ceding companies. In fact,
since the insurer’s and reinsurer’s credit ratings will likely differ, and since MVM’s should increase
the hability and decrease the asset (i.e., MVM’s are additions to expected insurance cash flows in
valuing Labilities, and reductions from expected cash flow in valuing insurance assets), the direct
and ceded values for the same business may be quite different. Where large portions of the
business are reinsured on a quota share basis, a common practice in many P&C markets, this may

tend to produce a loss at inception of the coverage.

Savings-oriented and other long-term policies

In many countries, property and casualty insurers issue long-term policies, and in many cases there
is an explicit savings function involved in the policy. These policies raise many of the same issues
that apply to life insurance contracts. They are beyond the scope of this paper, and will not be
discussed here. These contracts will require property and casualty insurers to develop financial

modeling tools and skills that they do not have now, perhaps including stochastic modeling tools.

Deferred and fund methods of accounting

These approaches, historically used at Lloyd’s, will not be permitted by the DSOP. The Lloyd’s
market will drop this in 2005 anyway under UK accounting rules.
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10. CONCLUSION

The new requirements for International Accounting Standards for insurers will present challenges
to reserving actuaries for property and casualty insurance companies over the next few years,
especially when Phase II is introduced. Already, the profession is busy in both a research and an
advocacy role, trying to influence the IASB and its staff, to help them develop new standards that
are practical and meaningful for property and casualty insurers, and that will provide useful
information to the investing public and other users of IAS financial reports. As the new standards
are finalized, the profession will need to develop practical approaches to doing the required reserve
analyses. This paper focused on some of the issues involved in that. There are clearly many open
issues that will need to be resolved as this moves forward. And just developing the new reserve
methods alone is not enough - it will be necessary for a large number of reserving actuaries to be
educated about them, and to develop the tools and skills necessary to apply them as part of the
regular support to the financial reporting process.
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Guide to Abbreviations Used

DSOP - Draft Statement of Principles, a document setting forth some basic principles for Phase 11
ED 5 - Exposure Draft 5, a document exposing the proposed Phase I accounting standard

IAS - International Accounting Standards

IASB - International Accounting Standards Board

IAS 37 - International Accounting Standard dealing with accounting for contingencies

IAS 39 - International Accounting Standard dealing with accounting for financial instruments
IFRS - International Financial Reporting Standards

IFRS 4 - International Financial Reporting Standard dealing with accounting for insurance, Phase I
MVM - Market Value Margin, a provision for risk and uncertainty

PFAD - Provision for Adverse Deviations, a Canadian term for MVM’s

URR - Unearned Revenue Reserve, a new reserve providing for future costs on contracts in force
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Summary of Exhibits

Appendix A
Summary of Exhibits

EXAMPLES OF MVM APPRQACHES

Poisson/Lognormal Simulation

Exhibit A,

Exhibit A,

Exhibit A,

Mack's Approach

Exhibit 1,

Exhibit 2,

Exhibit 2,

Exhibit 2,

Exhibir 2,

Exhibit 3,

Exhibit 3,

Exhibit 3,

Exhibit 3,

Exhibit 4,

Exhibit 4,

Exhibit 4,

Exhibit 4,

Sheet |
Summarizes Market Value Margin Calculation for Process Risk

Sheet 2
Shows Results of Poisson/Lognormal Simulation

Sheet 3
Shows Calculation of Parameters for Simulation

Sheet 1
Summarizes Market Value Margin Calculation for Process, Parameter & Model Risk

Sheet 1
Calculates Reserves at the 75th percentile for paid loss & ALAE triangle

Sheet 2
Calculates standard deviation of total reserves for paid loss & ALAE triangles

Sheet 3
Calculates standard deviation of reserves for each year for paid loss & ALAE triangles

Sheet 4
Calculates parameters used in standard deviation calculations for paid loss & ALAE triangles

Sheer |
Calculates Reserves at the 75th percentile for incurred loss & ALAE triangle

Sheet 2
Calculates standard deviation of total reserves for incurred loss & ALAE triangles

Sheet 3
Calculates standard deviation of reserves for each year for incurred loss & ALAE triangles

Sheet 4
Calculates parameters used in standard deviation calculations for incurred loss & ALAE triangles

Sheet |
Calculates Reserves at the 75th percentile for ultimate loss & ALAE triangle

Sheet 2
Calculates standard deviation of total reserves for ultimate loss & ALAE triangles

Sheet 3
Calculates standard deviation of reserves for each year for ultimate loss & ALAE triangles

Sheet 4
Calculates parameters used in standard deviation calculations for ultimate loss & ALAE triangles
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Exhibit A
Sheet 1

Insurer X

Reserve Analysis As of December 31, 1997
Summary of Simulation Results
Poisson/Lognormal Simulation

MVM
Process
Loss & ALAE Expected Risk
@ 75th percentile  Loss & ALAE Load
265,234 263,210 0.8%

Notes:
(1) From Exhibit 1, Sheet 2
(2) From Exhibit 1, Sheet 2
G)=()/(2)
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Insurer X Exhibit A

Reserve Analysis As of December 31, 1997 Sheet 2
Summary of Simulation Results

Modeling Future Closed Claims (IBNR and Open)

Poisson/Lognormal Simulation

) @
Percentile Loss & ALAE i
Levels Reserve ($000s) Risk Margin
Expected 263,210 : 0
Low 257,409 . (5,801)
10% 260,686 (2,524)
20% 261,841 (1,369)
30% 262,447 (763)
40% 263,234 : 24
50% 263,742 532
55% 263,889 679 ‘
60% o 264,043 833
65% 264,285 1,075
70% 264,984 1,774
5% 265,234 2,024
80% 265,501 2,291
85% 265,904 ‘ 2,694
90% 267,030 3,820
95% 267,702 4,492
High 268,256 5,046
(1) Monte Carlo Simulation with underlying loss assumptions:

Claim count distribution is approximated by a Poisson Distribution with mean 98,25¢
Claim severity distribution is approximated by a Lognormal Distribution with mean =
$2,679 and coefficient of variation = 3.0

2) = (1) - mean ultimate loss

El ERNST & YOUNG LLP
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Insurer X

Data as of December 31, 1997

Gross of Reinsurance

Determination of Frequency and Severity Parameters for Poisson / Lognormal Simulation
Poisson/Lognormal Simulation

1) Gross Ultimate Loss & ALAE Reserves (3000s)

2) Gross Paid Loss & ALAE Reserves ($000s)

3) Gross Loss & ALAE Reserves ($000s)

4) Ultimate Counts Closed With Payments

5) Counts Closed With Payments to Date

6) Future Closed With Payments to Date (A parameter for Poisson dist.

7) Pending Severity

8) Coefficient of Variation

9) Pending Severity - ¢ lognormal parameter

10) Pending Severity - p lognormal parameter
Notes:

(1) Amount Booked by Insurer X

(2) Amount Booked by Insurer X

B3 =@)-M

(4) We projected ultimate counts with payments ourselves; documentation
available upon request

(5) Provided by Insurer X

6)=#H-(

N =3)/®

Exhibit A
Sheet 3

1,418,282
1,155,072
263,210
486,079
387,820
98,259
2,679
3.00
1.51743

6.74181

(8) Determined by Analyzing Increased Limit Factors used to price Insurer X's policies

(9) = square root of (In[(8)>+1]))
(10) = In[(7)] - (9)'72
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Exhibit 1
Page 1

Insurer X

Commercial Auto Liability

Data as of December 31, 1997

Selection of Market Value Margin

Based on ratio of 75th percentile to expected reserves

Mack's Approach
(1) Paid Method 9.4%
(2) Incurred Method 8.1%
(3) Ultimate Method 6.9%
(4) Selected MVM 8.1%
Notes:

(1) From Exhibit 2, Page 1
(2) From Exhibit 3, Page 1
(3) From Exhibit 4, Page 1
(4) Judgmentally Selected Based on (1), (2), & (3)
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Exhibit 2

Page |
Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack's Approach
] 2) (3 ) ) (6) (7) 8 %) (1) (1)
Ratio of
Paid Loss Standard  Standard Error Reserves @ % Larger Ultimates @
Accident  Losses Development  Ultimate Total Error of to Expected 75" Than Expected 75th
Year To Date Factor Losses Reserves Reserves Reserves 6;2 Hi percentile Reserves percentile
1988 145,282 1.000 145,282 0 0 145,282
1989 179,147 1.004 179,798 651 514 79.0% 0.485 6.236 3 9.5% 179,860
1990 151,891 1.017 154,448 2,557 930 36.4% 0.124 7.784 2,845 11.2% 154,736
1991 111,829 1.038 116,051 4,222 1,560 36.9% 0.128 8.284 4,700 11.3% 116,529
1992 108,757 1.075 116,921 8,164 2,527 30.9% 0.091 8.962 9,014 10.4% 17,77
1993 135,502 1.130 153,157 17,655 4,939 28.0% 0.075 9.741 19,389 9.8% 154,891
1994 108,001 1.261 136,233 28,232 8,128 28.8% 0.080 10.208 31,053 10.0% 139,054
1995 101,862 1.519 154,774 52912 13,187 24.9% 0.060 10.846 57,742 9.1% 159,604
1996 75,558 2.226 168,189 92,631 18,246 19.7% 0.038 11.417 99,780 7.7% 175,338
1997 35,251 4.889 172,325 137,074 41,621 30.4% 0.088 11.784 151,193 10.3% 186,444
TOTAL 1,153,080 1,497,179 344,099 51,906 15.1% 0.022 12.737 376,503 9.4% 1,384,227
(1) From Exhibit 2, Page 3 (7) =In[( + (6]
(2) From Exhibit 2, Page 3 (8) =m[(4)] - (7y2
3) =1)*(@ (9) total reserves = (4)*exi(.675*sqrt[(7))(7)/2)
4 =03)-() annual reserves = (4)*exp(0.479*sqrt[(7)]-(7¥2)
(5) Annual Standard Error from Exhibit 2, Page 3 0.479 is the factor needed so that the sum of annual reserves = total reserves
Total Standard Error from Exhibit 2, Page 2 (10) =(9)/@4)

) =(5)/(4) (1) =@+
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Tasarer X

Comarercial Auto Liability
Data a5 of December 31, 1997
Mack's Approach

Calculation of Variance for Total Reserves

Exhibit 2
Page ?

1 2 1 ¢ 1 ] 2
Moy 704227 708.25 52002 28076 wu 2304 1283 291 066
(2) All-Yr Wid Ave Incrementa) LDF 2.19% 1.465 1205 LIS 1051 1.036 1021 1013 1.004
(3) Sum of Paid Losses as of Time & for 1988 1 1997-k 271.013 519,625 659378 685268 630,368 553,992 462.081 319.698 144,756
[ &) 16 7 3 2 (10) oy 12 (i 114 (135 116 "y
Anogal Total Rescrves  Total Resarves  Todal Rescrves Total Reserves Total Reserves Total Reserves Toul Reserves  Toul Reserves  Total Reserves Toual Reserves  Total Reserves
Uimate  Standard Anngal Variance Variance Variance Variance Variance Vasiance Variance Variance Variance Toul tandard
Lasses Ermor Varizae Compaaent., o Componest.., Componen., Componen.s Componem« neot. C t Compoaen Variznce Deviation
0 0
S14 26419 2.169.354
930 865,445 X 5,071,492
1,560 2.432.69 5,576991 945,901 10,309,679
2527 6,383.609 4890136 879,405 22.382,088
493 24,397.987 22.691,39% 5,155,380 87439 63,955,399
BI28 66065615 4320865 15,829,026 3,59%.463 609,938 137.990.406
3.187 173,090,645 57,291,335 34624256 12364313 2808.115 476,443 287.360.779
18246 332,905.880 36.813.885 31506664 19.041182 6.799.601 1544338 262017 432121266
172325 41621 LT32343,026 [ 0 o 0 ° ° [ 1.732.343.026
149,179 2.694.203,659 51,906

(1) From Exhibit 2. Page 4
(2} From Exhibit 2. Page 4
(3) From Exhibit 2, Page 4
(¢) From Exhibit 2, Page 3
{5) From Exhibit 2, Page 3
6} From Exhibit 2, Page 3

£7) No Component for k= t

(8 =2 * (A*[sum of (4) for all ace. Yrs. After Curremt Ace. YA} ((1)/ (B * (143} fos k=2
(%) = 2°* [(4))°[sam of (4) for all acc. Yrs. After Current Aee. V1)*((
(10) = 2 [(4)}*]5em of (4) for all acc. Yrs. Afier Curren Ace. Vo
(11) =2 * [(4)]*{sam of (4} for all acc. Yrs. After Current Ace. Yr]*[(1) /(B * [143)] fork =5
(12 * 2% [(#)]*[mm of (4) for all acc. Yrs. After Current Acc. Yr|*[{1)/ (B * [1/(3)] for k = 6

D/ Q1)) for k=3
1D/¢Z* (MO) for k= 4

{13) =2 * [(4)]*[sum of (4) foe all acc. Yrs. ARer Carvent Acc. Yr]*[(1}/ (2 * [M(3)] foc k=7
145 =2 " {{9)1*{sam of (4) for all acc. Yrs. After Cumrent Acc. YrJ*[(1)/ (B] * [143)] fork = 8
(15) =2 * [(4)]*[sum of (4) for all acc. Yrs. Afler Carrent Ace. Yr)*[(1)/ (2 * [143)) fork =9

(16) = umaf (8) w (15}

(17) = square root of (the sum of (16} fos all sccident years)
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Exhibit 2
Page 3

Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack's Approach
Calculation of Standard Deviation by Aceidens Year
X
H 4 H § 1 ] 2
(1) 2y 7.042.27 708.25 520,02 280.76 81.74 28.04 12.83 291 0.66
(2) All-Yr Wid Ave Incremental LDR 2196 1.465 1.208 1116 1.051 1036 1.021 1013 1.004
(3) Sumn of Paid Loases as of Time k for 1988 to 1997-k 271,013 519,625 659.378 686,266 630,368 $53.992 462,081 319,698 144,756
“ o) (6) 17) [ [ (10} 1y (12 (13) (14} ) (16) a7
Anmual Reserves  Annuat Reserves  Annual Reserves  Annual Reserves  Annual Reserves  Annual Reserves  Anmusl Reserves  Annual Reserves  Annual Reserves Annual Reserves  Annusl Reserves
Actident Paid Ultimate Variance Variance Variance Variance Varinee Variance Varisnce Varianee Varianee Total Sundard
Year Losses LDF Losses C \ Ce g C: \ C i\ Component .« C \ [ " [ \ Component .y Variance Deviation
1988 125,282 1.000 145282
1989 179,147 1.004 179,798 264,196 264,196 S14
1950 151,891 1017 154,448 : 656,196 209250 865,445 930
1991 111,829 1.038 116,051 1,842,027 453,582 137,087 2,432,696 1,560
1992 108,757 1078 116,921 3,928,608 1,858,544 457882 138,575 6,383,609 2,521
1993 135,502 Lo 153,157 15,552,117 5,407,864 2,582,441 648,959 206,607 24,397,987 4939
1994 108,001 1.261 136,233 44,835,154 13,563,110 4,701,550 2,235,628 556,819 173,254 66,065,615 3,128
1995 101,862 1519 154,774 97,304,025 51,879,868 15,745,669 5,476,761 2,616315 658,028 209,919 173,390,645 13,187
1996 75,558 2226 168,189 141,514,302 106,964,242 EYALEA Y 17,375,097 6,057,864 2,903,282 735,053 238,313 332,905,880 18,246
1997 35,251 4.889 172,325 1,390,029,992 145,447,245 109,982,235 58,756,563 17,886,014 6,240,458 2,993,678 159,446 247,395 1,732,343,026 41,621
1.153.080 1497179
(1) From Exhibit 2, Page 4 () =[O IOVRFI I 1/QR)] fork =1 (13) = (61 I (141 14(3)) for k=7
(2) From Exhibit 2, Page 4 @) = (P IOVEPI (A 1/(3)] for k = 2 (14) = (61 [(RF)* Ay 1 ()] fork = B
(3) From Exhibit2, Page 4 ) = (O TV fork =3 (15) =KUK1Y )] for k = 9
(4) From Exkibit 2, Page 4 (10) = {6V (VPP IHA4Y1A3)) for k = 4 (16) = sum of (7) 1o (15)
(8} From Exhibit2, Page 4 (1) = (U N1 for k = 5 (17) = square root of (16)
©) =(H* () (12) = (S TUYQ IO fork = 6



Exhibit 2

Page 4
Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack's Approach
Paid Loss Data
Evaluation Period k
1 2 3 4 5 6 7 8 9 10

1988 27,683 72,332 102,742 122,927 133314 138,612 141,647 143,350 144,756 145,282
1989 36,1950 84,658 120,453 144,360 164,614 168,391 - 173,056 176,348 179,147 179,798
1990 21457 65935 97,648 122,587 131,843 140.522 147,378 151,891 153,889 154,448
1991 17,892 50911 84,750 88,043 97.681 106.467 111,829 114,130 115,631 116,051
1992 24,154 46,187 66,032 84,314 102,916 108,757 112,667 114,985 116,498 116,921
1993 24,007 62,224 100,473 124,035 135,502 142,463 147,585 150,621 152,602 153,157
1994 30.797  57.273  87.280 108,001 120,529 126,720 131,276 133,977 135,739 136,233
1995 46,368  80.105 101,862 122,700 136,933 143,967 149,143 152,212 154,214 154,774
1996 42,465 75,558 110,691 133,335 148,801 156,445 162,070 165,405 167,580 168,189
1997 35251 77416 113413 136,614 152,461 160,292 166,055 169,472 171,701 172,325

Note: Numbers in bold font are projections based on the All Yr Wtd Ave Incremental LDF;
numbers in regular font are actual historical data
Historical Paid Incremental Loss Development Factors (LDFs)
Evaluation Period k

12 23 34 4:5 5:6 61 8 89 %10
1988 2613 1420 1196 1.084 1.040 1.022 1.012 1.010 004
1989 2339 1423 1198 1140 1.023 1.028 1.019 1.016
1990 3073 1481 1.255 1.076 1.066 1.049 1.031
1991 2845 1665 1.039 1.109 1.090 1.050
1992 1912 1430 1277 1.221 1.057
1993 2592 1615 1235 1.092

1994 1.860 1.524 1.237
1995 1.728 1272
1996 1.779

Squared Residuals of Historical Loss Development Factors (All Year Weighted Average Incremental LDFs used as expected LDFs)*
Evaluation Period k

1 2 3 4 5 [ 2 8 9

1988 4.807 144 7 122 18 27 10 2 ]

1989 741 150 4 85 133 n 0 1

1990 16,494 17 252 201 28 23 i5

1991 7,544 2,327 4 145 22

1992 1,948 58 345 923 3

1993 3,760 1,395 90 69

1994 3,486 199 94

1995 10,180 2995

1996 7,379

k=1 k=2 k=3 k=4 k=5 k=6 k=1 k= k=9

All Year Squared-Sum Incremenial LDF** 2.096 1.451 1.204 L3 1.048 1.035 1.021 1.013 1.004
All Year Wtd Ave Incremental LDF 2.196 1.465 1.205 1116 1.051 1.036 1.021 1.013 1.004
All Year Ave Incremental LDF 2305 1.479 1.205 1.120 1.055 1.037 t.021 1013 1.004
LDF 1o Ult
All Year Squared-Sum Cumulative LDF** 4.587 2.189 1.509 1.253 1.126 1.074 1.038 1.017 1.004
All Year Wid Ave Cumulative LDF 4.889 2.226 1.519 1.261 1.130 1.075 1.038 1.017 1.004
All Year Ave Cumulative LDF 5.225 2.267 1.533 1.272 1.135 1.076 1.037 1.017 1.004
k 1 2 3 4 3 6 2 8 3
[ da 7.042.27 70825 520.02 280.76 81.74 28.04 12.83 291 0.66
Notes:

* Squared Residuals = Paid Losses, *(Paid Losses,. /Paid Losses, - All Year Wid Ave incremental LDR)Y*2
** Squared-Sum Incremental LDF = Z(Paid Losses, *Paid Losses,, )/Z{Paid Losscs.f)
+o% gy = 1/(9-k)*(Sum of Squared Residuals for all years for k)

195
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Exhibit 3

(3) From Exhibit 3, Page 3
4 =2)* ()
) =3-)

(6) Annual Standard Error from Exhibit 3, Page 3

Total Standard Error from Exhibit 3, Page 2
(7) =(6}/(5)

{10) total reserves = (5)*exp(.675*sqrt((8)]-(8)/2);
annual reserves = (5)*exp(0.464*sqrt[(8)}-(8)/2)

()
(12)

0.464 is the factor needed so that the sum of annual reserves = total reserves

=(10)/(5)
=19+

Page t
Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack's Approach
) 2) &) 4 5 (¢ 7 8) 9 (19} ) (12}
Ratio of
Paid Incurred Loss Standard Standard Error Reserves @ % Larger Ultimates @
Accident  Losses Losses Development  Ultimate Total Ervor of to Expected 75" Than Expected 75th
Year To Date To Date Factor Losses Reserves Rescrves Reserves a’ W percentile Reserves percentile
1988 145,282 146,228 1.000 146,228 946 0 145,282
1989 179,147 181,604 1.001 181,747 2,600 14 0.000 7.863 2,607 03% 181,754
1990 151,891 158,529 Lon 160,236 8,345 185 0.000 9.029 8,429 160320
1991 111,829 116,892 1.029 120,289 8,460 2,460 3 0.081 9.002 9.272 121,101
1992 108,757 114,776 1.045 119,984 11,227 3,071 27.4% 0.072 9.290 12,268 9.3% 121,025
1993 135,502 147,836 1.081 159,792 24,290 5,774 23.8% 0.055 10.070 26,350 8.5% 161,852
1994 108,001 126,101 1.153 145,365 37,364 6972 18.7% 0034 10.511 40,025 71% 148,026
1995 101,862 122,446 1.208 147,975 46,113 11,986 26.0% 0.065 10.706 50257 9.0% 152,119
1996 75,558 115,141 1340 154,345 78,787 18,992 24.1y 0.056 11.246 85.532 8.6% 161,090
1997 35,251 76,019 1934 147,032 114,781 29,573 26.5% 0.068 11.590 121,938 9.1% 157,189
TOTAL 1,153,080 1,305,572 1,482,992 329,912 42,2718 12.8% 0.016 12.698 356,677 8.1% 1,364,476
(1) From Exhibit 2, Page 3 @ =1+ (1)
(2) From Exhibit 3, Page 3 (9) =n{(9)]- ()2



Tnsarer X
Commercial Auto Liability
Data s of December 31, 1957
MacKs Approach

Caleulation of Variance for Total Reserves X
T 7 3 H § ¥ 2
NHay; 351546 1,104.26 505.54 109.8) 10159 233 4051 0.4 0.00
. (2) Al1-Yr Wid Ave Incremental LDF 1.443 1109 1.043 1067 1.034 1016 ion 1010 1001
(3} Sum of Incurred Losses as of Time k for 1988 10 1997-k ﬂn! 381,480 355314 770,560 673,975 582,089 474425 324.482 146113
“ e ] ) ) ] o ] 12 13 1y s 8 )
Annua) Total Reserves Total Reserves. Total Reserves Total Reserves Total Reserves Total Reserves. Total Reserves Total Reserves Total Reserves Total Reserves Totat Reserves.
Accident Ultimate Sundarg Ammaal Vanisce Variznce Varince Variance Vaiance Varance Variance Variance Variance Total Standard
Yesr Losses. Error Variance Component., Componeni.; Compoacny., ponent—, Components Companent.. poneny .y Componen., Componeny., Variance Deviation
1988 146,228 o [
1989 181,747 14 208 1,485 1673
1990 160,236 188 34,166 138,534 1,112 173312
199 120,289 2,450 6,085,468 17,331,581 91.422 T4 23,477,205
1992 119,984 on 9.430,197 7.032.817 14,915,705 78,678 632 31,458,029
1993 159,792 5714 3,44,779 26,796,676 7,382,596 15,657,542 82,591 663 83,264,843
1994 145,365 6972 43,612,461 16,371,131 18,418,795 5,074,458 10,762,270 56,770 456 99.296,338
1995 147,975 11,986 143,669,579 47,967,977 11,177,149 12,575,182 3,464,510 7,347,731 38.759 mn 226,241,227
1996 154,345 992 360,710.613 24,409,441 5,687,710 6.399.116 1,762,983 3,739,062 19,723 158 440,940,878
1997 147,032 874,589,708 o o 1] o o o 0 L] 874,589,708
1,482,992 1,787,443,715 42278

(1) From Exkibit 3, Page 4
2) From Exhibit 3, Page 4
(3) From Exhibit 3, Page 4
(4) Prom Exhibit 3, Page 3
(5} Prom Exbibis 3, Page 3
{6 Prom Exhiit 3, Page 3

L6l

{7) No Component for k= |

(8) =2 * {(4))*(sam of (4} for all acc. Yr3. After Camest Acc. V¥]*[(1)/ (] * [143)] for k= 2

19) =2 [{4))*(smm of (4) for all acc. Yrs. After Current Acc. Yr]*[(1)/ (2] * [1A3)] for k=3
(10) =2 % [($))*{sum of (4) for all acc. Yrs. After Currens Acc. V1]*[(1)/ (T} * [143)] for k= 4
(11} =2 * (4))*fsam of (4) fox all ace. Yrs. Ater Carrent Acc. Y]*[(1)/ (73 * [{3)} for k=5
(12 =2 % [{4))*]sum of (4) for all acc. Yrs. After Carrest Acc. Yx|*[(1)/ (7 * [1(3)) for k= 6

(13 = 2* {(4)}*{sum of (4) for all acc. Yrs. ARer Comrent Acs. Ye]*[(1)/ (B * [} for k= 7
(14 =2 * [(4)]*[sum of (4) for all acc. Yrs. Afler Curent Acc. YeJ*((1)/ (T * [N} fork =8
(1) = 2 {(4))*[sm of (4) for all acc. Yrs. Afer Currest Acc. Ye]*((1)/ (B * [M(3)] for k=9

{16 = rmof () w(15)

(17) = square root of (the sam of (16} for all accident years)
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Exhibit 3

Page 3
Ensurer X
Cornmercial Auto Lisbility
Data as of December 31, 1997
Mack's Approsch
Calculation of Standord Deviarion by Accident Year
k
2 B § 7 8 s
(1 ayy 3,515.46 1,104.26 505,54 109.83 101.59 2233 4051 .14 0.00
{2) Afl-Yr Wid Ave Incremental LDE 1.443 1.109 1.048 1.067 1.034 1.0t6 LoI18 1010 1.001
(3) St of Incurred Losses a3 of Time k for 1988 to 199’ £90,723 881,480 855,314 770,560 673,975 582,089 474,425 324,482 146113
“ 2] ] ) (10 n 02 (19 19 (139 1% 17)
Annual Reserves  Annual Reserves  Annual Reserves Annual Reserves Annual Reserves Annual Reserves  Annual Reserves Annual Reserves Annual Reserves  Annual Rescrves
Accident Incurred Variance Variance Variance Variance Variance Varisnce Variance Variance Toul Standard
Year Losses LDF Commponcny-y Component.; Componcnt.y Component.s Component4 Component.; Componeni.g Component.y Varianee Devistion
1988 146,228 1,000
1989 181,604 1.001 208 208 14
1990 158,529 Lo11 33,994 1m 34,166 185
1991 116,892 1.029 6,029,925 23,431 12 6,053,468 2,460
1992 114,776 1.045 3,395,111 6,011,618 23,356 11t 9,430,197 3on
1993 147,836 1.081 159,792 20,011,881 4,768,641 8,530,216 33,869 171 33,344,779 5,774
1994 126,108 1153 145,365 18,829,163 17,909,358 4,256,626 1,587,266 29,900 148 48,612,461 6,972
1995 122,446 1.208 147,975 94,034,416 19,215,649 18,285,382 4,348,058 7755317 30,605 152 143,669,579 11,986
1996 115,141 1.340 154,345 209,945,788 98,611,399 20,166,100 19,211,196 4,573,435 8,170,184 32,350 162 360,710,613 18,992
1997 76,019 1.934 147,032 533,061,000 198,903,065 93,360,585 19,075,816 18,149,304 4,314,963 7,694,471 30,349 150 874,589,708 29,573
1,305,572 1,482,992
(1) From Exhibit 3, Page 4 ) = U IOV AP 1) fork = 1 (43) = (ORI 1 U)) for k= 7
(2} From Exhibit 3, Page 4, (8) = {6) 1[I (14} 1/(3)) for k= 2 (14) = (B JOYRP ) [1HAY 1(3)] for k = 8
(3) From Exhibit 3, Page 4 %) = U I IOV (A3 fork = 3 (15) = (O AV V)] fork = 9
(4) From Exhibit 3, Page 4 (10) = (61 TV VAR 1) fork = 4 (16) = sumof (T} to {15}
(3} From Exhibit 3, Page 4 (1) = (TP VAP 1B fork = § (17) = square root of (16)
(6} =(4)* (9 (12) =((SPPIUVEPP A1) fork = 6



Exhibit 3

Page 4
Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack’s Approach
Incurred Loss Data
Evaluation Period k
1 2 3 4 3 8 1 8 2 10
1988 66,042 109,982 131,364 130,763 134,169 140,803 143,732 144,777 146,111 146,228
1989 99,902 150,119 149,956 154,698 169.729 177,697 177,812 179,705 181,604 181,747
1990 83,606 108,107 120,211 140,978 150,807 150,170 152,881 158,529 160,109 160,236
1991 56,825 91,368 102,206 101,617 106,564 113,419 116,892 119,007 120,194 120,289
1992 86,924 89,280 102,918 102,216 112,706 114,776 116,596 118,706 119,889 119,984
1993 94,293 130,363 1319712 140,288 147,836 152,857 155,280 158,090 159,667 159,792
1994 50,428 89,009 116,687 126,101 134,488 139,056 141,260 143,817 145,251 145,365
1995 74,850 113,252 122,446 128,368 136,903 141,553 143,797 146,399 147,859 147,975
1996 77,853 115,141 127,17 133,891 142,797 147,646 149,987 152,701 154,224 154,345
1997 76,019 109,685 121,666 127,547 136,030 140,650 142,880 145,466 146,916 147,032
Note: Numbers in bold font are projections based on the All Yr Wtd Ave Incremental LDF;
numbers in regular font are actual historical data
Incurred I I Loss Development Factors (LDFs)
Evaluation Period k
12 23 34 45 5:6 61 18 89 %10
1988 1.665 1.194 0.995 1.026 1.049 1.021 1.007 1.009 1.001
1989 1.503 0.999 1.032 1.097 1.047 1.001 1011 1.011
1990 1.293 1112 1173 1.070 0.996 1.018 1.037
1991 1.608 L1119 0.994 1.049 1.064 1.031
1992 1.027 1153 0.993 1.103 1.018
1993 1.383 1.012 1.063 1.054
1994 1.765 131 1.081
1995 1513 1.081
1996 1.479
Squared Residuals of Historical Loss Dy P Factors (All Year Weighted Average Incremental LDF's used as expected LDFs)*
Evaluation Period k
i 2 3 4 3 [ 2 8 9
1988 3,269 798 368 214 32 3 17 0 0
1989 357 1,827 42 145 29 41 10 0
1990 1,876 1 1,861 1 220 1 54
1991 1,547 299 32 98 25
1992 15,026 169 313 133 27
1993 343 1,224 28 23
1994 5,235 3,622 122
1995 369 89
1996 101
[ =1 k=2 k=3 L= =3 k=6 k=7 k=8 =
Al Year Squared-Sum Incremental LDF** 1421 1.095 1.049 1.067 1.033 1.014 1.018 1.010 1.001
Al Year Wtd Ave Incremental LDF 1.443 1.109 1.048 1.067 1.034 1.016 1.018 1.010 1.001
All Year Ave Incremental LDF 1.471 1123 1.047 1.066 1.035 1.018 1.018 1010 1.001
LDF to Ult
All Year Squared-Sum Cumulative LDF** 1.878 1.321 1.207 1.150 1.078 1.044 1.029 1.011 1.001
All Year Wtd Ave Cumulative LDF 1.934 1.340 1.208 1.153 1.081 1.045 1.029 1.011 1.001
All Year Ave Cumulative LDF 1.998 1.359 1210 1.156 1.084 1.047 1.029 1011 1.001
k L 2 3 4 3 [ 1 8 9
oa**t 3,515.46 1,104.26 505.54 109.83 101.59 2333 40.51 0.14 0.00
Notes:

* Squared Residuals = Incurred Losses*(Incurred Losses,, /Incurred Losses, - All Year Wid Ave Incremental LDE)*2
** Squared-Sum Incremental LDF =Z(Incurred Losses,*Incurred Losses, , /Z(Incurred Lcsseskz)
*ae . = 1/(9-K)*(Sum of Squared Residuals for all years for k)

199
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Exhibit 4

Page |
Insurer X
Commercial Auto Liability
Data as of December 31, 1997
Mack’s Approach
(] ] 3) “ ) ) ) L] 9 (19 (11} (12
Actual Ratio of
Paid Ultimate Loss Projected Standard Standard Error Reserves @ % Larger Ultimates @
Accident  Losses Losses Development  Ultimate Total Error of to Expected 75® Than Expected 75th
Year To Date To Date Factor Losses Reserves Rescrves Reserves o K percentile Reserves percentile
1988 145,282 146,782 1.000 146,782 1,500 0 145,282
1989 179,147 182,732 0.995 181,796 2,649 1,680 0.338 7.713 2,930 182,077
1990 151,891 161,836 1.001 162,079 10,188 2,045 0.040 9.209 10,954 162,845
1991 111,829 118,718 1.006 119,474 7,645 1,936 0.062 8911 8,320 120,149
1992 108,757 117,746 1017 119,725 10,968 3,809 0.114 9.246 12,119 10.5% 120,876
1993 135,502 151,101 1.044 157,715 22,213 8,191 0.127 9.945 24,600 10.7% 160,102
1994 108,001 133,297 1.073 142,996 34,995 8,294 0.055 10.436 37,956 8.5% 145,957
1995 101,862 133,436 1.074 143,273 41,411 10,567 0.063 10.600 45,089 8.9% 146,951
1996 75,558 139.987 1.100 154,054 78,496 14,598 0.034 11.254 84,073 7.1% 159,631
1997 35,251 128,763 1131 145,670 110,419 17,616 0.025 11.599 1173712 6.3% 152,623
TOTAL 1,153,080 1,414,398 1,473,562 320,482 34,655 10.8% 0.012 12.672 342,679 6.9% 1,351,212

(1) From Exhibit 2, Page 3
(2) From Exhibit 4, Page 3
(3) From Exhibit 4, Page 3
4 =2)*3)
) =3-()

(6) Annual Standard Error from Exhibit 4, Page 3
Total Standard Error from Exhibit 4, Page 2

@) =(6)/(5)

@& =inf(1+(D)
(9) =m{(5)]- ()2

(10) total reserves = (S)*exp(.675*sqrt{(8)]-(8)/2);
annual reserves = (5)*exp(0.464*sqrt{(8)](8)/2)
0.464 is the factor nceded so that the sum of annual reserves = total reserves

(11) =(10)/ (5)
(12) =(10)+{1)



lesurer X

Commerciat Auto Lisbility
Data as of December 31, 1997
Mack's Approach

Caleulation of Variance for Total Reserves

k

1 1 2 4 H 1 ] H
Moy 7.4 501.83 24429 5394 246,00 7536 6% 7.60 650
(2) AlL-Yr Wid Ave Incremental LDE 1028 1.025 1001 1028 1027 Loto 1.005 1.007 0.995
() Sem of Incurred Losses as of Time k for 1988 10 1997-k RE:Nad] 1,066.:649 959,810 327370 £9.248 00,046 487,551 328,086 142,533
“ 2] 1 ) ] ) "y ) (1 (13 1y (15 5 [
Projected  Anaual Toul Reserves  Touaf Reserves  Total Reserves Total Reserves  Toul Reserves Total Reserves Total Reserves  Total Reserves  Total Reserves Total Reserves  Totat Reserves
Accident  Uldmate  Standard Annwal Variance Variance Variance Variance Variance Variance Variance Variance Variance Total Stndard
Year Losses Ervor Variance Coraponent.., Componeny..s Component., Component., Component.s Componenty Componen., Componeni..y Component.s Variance Deviation
1988 146.782 0 Q
1989 181,796 1,650 2822572 19,671,457 22,494,029
1990 162,079 2,045 4,182,976 7,281,963 15,055,350 26,520,288
1991 119,474 1936 3,741.266 2,891,763 ansan 9,748,858 21,104,213
1992 19,725 3809 14,508,625 21,907,985 2,496,026 4070025 BAMTIT 51,397,379
1993 187,718 L9 67,088,291 61,710,650 22.739.508 2,590,764 4224504 167.087.817
1994 142,996 1294 6RTM3TS 7,819,952 42,297,941 15,586,197 1775771 295,575 145,146,373
1995 14327 10567 111,669,657 21,820,187 5,301,097 2673510 10,565,786 1203784 1962892 185,255,162
1996 154,054 14,598 213,113,650 20,100,881 11,402,962 2,770.288 14,934,425 5,521,550 629,083 1,025,783 271.669.414
1987 145,670 17616 31031202 ° [} 3 [} [ ° o ° 310317,132
1.471,562 1.200.991,807 34,655

10¢

(1) From Exhibit 4, Page 4
{2) From Exhibit 4, Page 4
(3) From Exhibit 4, Page 4
(4) From Exhibit 4, Page )
5) Prom Exhibit 4, Page 3
(6) From Exhibit 4, Page 3

(7) No Component for k = |
(8) =12 ((4))"[sam of (4) for all acc. Yrs After Current Ace. YrI*((1)/ (B * [1A3)) for k= 2
(9) =2 [(4)]*[som of (4) for all acc. Yrx. Afler Carrenu Acc. Yr]*{(1)/ € * [1(3)) for k=3
(10) =2 * [(4)]*(sum of (4) for all acc. Yrs. After Current Acc. Vi]*((1)/ (R * [113)] for k=4
(11) =2 [(4)[sum of (4) for all ace. Yes. Afler Carrent Acc. Yr|*[(1)/ (] * [143)] fork =5
(12) =2 % ((4)]*[sum of (4) for all wcc. Yrs. Ater Current Ac. YrJ*((1)/ (] * [13)] for k=6

13} =2 [(4))*[um of (4) for all ace. Yes. After Carremt Ace. Yr}*[(1)/ (7] * [143)) for k=7
f14) =2 * [(8)°[rum of (4} for all ac<. Yrs. Afler Carrent Acc. Yr}*{(1)/ (R * (VO for k = 8
115) =2 [(4)*[sum of (4) foc alt ace. Yrs. After Carrem Ace. Yr*[(1) /(2] * (1/(3)) for k =9
{16} = sam of (6) 1o (15}

{17} = square oot of (the som of (16) for all accident years)
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Insmrer X
Commercial Auto Liability
Data a5 of December 31, 1997

Mack's Approach
Calewation of Standard Deviation by Accident Year
k
1 B 0 3 & 1 0 ?
(1) Oy 637.94 $01.8) 5394 24600 7536 %0 260 690
(2) AM-Yr Wid Ave [ncremental LD, 1028 1028 1028 1027 1.010 roos 1007 0995
13) Sum of incuzrred Losses as of Time k for 1988 10 1997k LITATT1 LOS6649 327.370 599,248 500,046 487,553 328,085 147,538
) ) 7 [ 13 (o iy [/ (13 (e ({2 (16 fin
Projected Anmal Reserves  Annual Reserves  Annusl Reserves  Annual Reserves Annual Reserves Annual Resenves  Annuat Reserves  Annual Reserves  Annual Reserves Annusl Resenes  Answal Reserves
Accident Ultimate Variance Vari Variance Variance Variance Variance Variance Variance Variance Total Standard
Year LDF Logses Componenk. Componeny,.; Componen,., Componenk.., Ci nen, Ce 1 Ce th C ' Companent,.s Variance Deviation
1988 £.000 146,782
1989 0.995 181,796 828m 1,680
1990 1001 162079 1,817.539 2,365,437 2,045
1991 1.006 19474 1, A5 1,503,122 1,936
1992 107 19,728 10,749,952 1,226,693 1,507,702 3809
1993 1044 157,715 46,734,771 14,898,142 1,752,878 2,269,230 9l
1994 o7 142,996 9,095,961 41,670,434 13,243,801 1541079 1,957,991 294
1995 1.074 14327 42,720,157 9116025 41764379 13279340 1545071 1,963,660 10,567
1996 1100 154,054 91,617,280 46,365,619 9.904,564 45,451,854 14,481,003 1,699.305 2,139,919 ¢ 14,598
1997 123,763 [BE] 145,670 110,395,482 26,084081 43,531,901 9.290,129 42,579,864 13,544,522 1.573.908 2013023 310317132 17,616
L414398 LAT3,S62
(1) From Exbitit 4, Page 4 ) =PIV L)) for k = | 113) = GV IHAVFT*| 181 1403)) for k =
(3) From Extibi 4, Page & @ =[O PHYEF 11y 1) fork = 2 114) = O ITOHP 1148 1A3)) for k =
(3) From Exhitit 4, Pagz 4 9 = (O UVQFI 1Ay L)) fork = 113) = U IOHY ISP VO)) for i = 9
4) From Exbibit 4, Page 4 (10} = (6P 1"HEYYI{LAY L)) fork = 4 16) = sumof (D10 (1%)
(5) From Exnibit 4, Page 4 () =GP IOV 1) fork = 3 117) = square rool of (16)
@) = 5) 02 =S UV ) 1) fork = 6

** Squared-Sum Incremental LDF =E(Utimate Losses,*Ultimate Losses,  JI(Ultimate Losses)



Insurer X

Commercial Auto Liability
Data as of December 31, 1997
Mack's Approach

Actual Ultimate Loss Data

1988
1989
1990
1991
1992
1993
1994
1995
1996
1997

Evaluation Period k

Historical Incurred Incremental Loss Development Factors (LDFs)

1988
1989
1990
1991
1992
1993
1994
1995
1996

1988

1995
1996

All Year Squared-Sum Incremental LDF**
All Year Wid Ave Incremental LDF
All Year Ave Incremental LDF

LDF to Ult

Al Year Squared-Sum Cumulative LDF**
All Year Wtd Ave Cumulative LDF

All Year Ave Cumulative LDF

k
et

minimum LDF from historical LDF triangle
maximum LDF from historical LDF triangle

minimum age-ult LDF

1 2 3 4 3 |3 1 8 2
130,227 132,540 133,667 132,518 134,515 141,630 146,095 145,783 147,538
151,110 158,917 169,141 165,735 175,061 182,584 180,334 182,303 182,732
149,231 148,077 152,365 156,660 162,867 156,766 161,124 161,836 162,913
116,227 119,345 113,790 111,500 111,686 119,066 118,718 119,295 120,089
132417 121,936 121,802 113,047 115,119 117,746 118,968 119,546 120,341
152,845 152,205 143114 147,910 151,101 155,108 156,717 157479 158,527
108,550 109,329 125,931 133,297 136,999 140,632 142,091 142,782 143,732
114,326 124,300 133,436 133,555 137,264 140,905 142,366 143,058 144,011
118,798 139,987 143,478 143,606 147,594 151,508 153,080 153,824 154,848
128,763 132,368 135,669 135,790 139,561 143,263 144,749 145,452 146,420

Note: Numbers in bold font are projections based on the All Yr Wtd Ave Incremental LDF;
numbers in regular font are actual historical data
Evaluation Period k
12 3 34 45 56 67 8 89 %10

1.018 1.009 0.991 015 053 032 0.998 1012 0.995

1.052 1.064 0.980 1056 1.043 0.988 ol 1.002

0.992 1.029 1.028 1.040 0.963 1.028 1.004

1.027 0.953 0.980 1.002 1.066 0.997

0.921 0.999 0.928 1.018 1.023

0.996 0.940 1.034 1.022

1.007 1152 1.058

1.087 1.073

1178

Squared Residuals of Historical Loss Development Faciors (All Year Weighted Average Incremental LDFs used as expected LDF1)*
Evaluation Period k
1 2 3 4 3 6 1 8 9
14 36 12 21 94 63 7 4 0
85 247 s 135 47 94 7 3
191 2 114 22 667 48 0
[ 50 76 175 21
1,520 83 645 10 2
158 1,091 152 6
49 1,761 418
401 293
2,686
k=t k=2 =3 =4 k=5 k=6 =1 k=8 k=3

1.025 1.023 1.002 1.030 1.024 1.009 1.005 1.006 0.995

1.028 1.025 1.001 1.028 1.027 1.0t0 1.005 1.007 0.995

1031 1.027 1.000 1.025 1.029 1on 1.004 1.007 0.995

1125 1.097 1.073 1071 1.040 1.016 1.006 1.001 0.995

1131 L.100 1.074 1,073 1.044 1017 1.006 1.001 0.995

1138 1.104 1.074 1.074 1.048 1.018 1.006 1.002 0.995

1 2 E) 4 3 1 1 2 2

637.94 501.83 24429 53.94 246.00 75.36 6.90 7.60 6.90

0.921 0.940 0.928 1.002 0.963 0.988 0.998 1.002 0.995

1.178 1152 1.058 1.056 1.066 1.032 ron 1.012 0.995

0.761 0.827 0.879 0.948 0.946 0.983 0.995 0.997 0.995

1.699 1.441 1251 1.182 1119 1.050 1.018 1.007 0.995

maximum age-ult LDF

Notes:

* Squared Residuals = Ultimate Losses,*(Ultimate Losses,,/Ultimate Losses, - All Year Wtd Ave Incremental LDF,)*2
** Squared-Sum Incremental LDF = Z(Uitimate Losses,*Ultimate Lossesy,;VZ(Ultimate Losscskl)
so3 ayas = 1/(9-k)*(Sum of Squared Residuals for all years for k)

203

10
146,782
181,796
162,079
119,474
119,725
157,715
142,996
143,273
154,054
145,670

Exhibit 4
Page 4



Appendix B

DISCOUNTING EXAMPLE

Example of Discounting

Consider the following example of the liabilities of a US insurer writing general kiability business in
the UK. The UK yield curve is as illustrated below and in common with other developed
economies is publicly available, for example from the Central Bank. From this the relevant discount
rates needed for each term can be ascertained.

UK Yield Curve

Interest Rate %
-
&
(=1

Term

204



Appendix B

The actual calculations are relatively straightforward as illustrated below. The cash flows have been
calculated by standard actuarial techniques and the market value margins would be calculated as
described in the section of the paper “Adjustments for Risk and Uncertainty”. We need to make
the assumption that the cash flows occur on average in the middle of each year and make our
chosen discount rate for these cash flows in the middle of the year as well. Each cash flow can then
be discounted and the resulting total added up to come up with an expected present value of the
cash flow. This is then converted to US$ as the prevailing spot rate as this is the measurement

currency of the US insurer.

I Market ~ |Discounted
Expected  Value Discounted  |Cashflows
[Cashflows Margins  Total Discount Rate to  [Cashflows ($000's)
Year (£000's) (£000's) (£000's) Middle of Year (£000's) (1£=51.66)
1 319 32 351 3.92%| 344
2 3,877 388 4,265 4.35% 4,001
3 10,548 1,055 11,603 4.60% 10,369
4 21,688 2,169 23,856 4.60% 20,382
51 49,935 4,993 54,928 4.76% 44,563
[ 42,895 4,290 47,185 4.86% 36,340
7 40,612 4,061 44,673 4.94% 32,661
8| 42,481 4,248 46,729 4.99% 32,440
9 47,848 4,785 52,633 5.02%| 34,708
10] 12,207 1,221 13,428 5.04%) 8,415
11 7,324 732 8,056 5.05%) 4,801
12 3,653 365 4,018 5.06%) 2,278
13] 1,536 154 1,690 5.06%) 912
14 732 73 805 5.04%| 415
15 265 27 292 5.03%| 143
285,921 28,592 314,513 232,7—73 140,224
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