Chapter Four: Valuation Technigues

required to appropriately reflect the cost associated wirh the guarantees

Many of the leading VA carriers have either implemented, ot are in the process of imple-
menting, some form of hedging to limit their exposute to market movements  In part this has
been driven by the markec declines subsequent to 2000 and in part reflecrs NAIC required
capiral guidelines chat result in substantial increases to required capiral for most VA business
that is not hedged Both the coses and benefits of a company s hedging program should be
reflecred in an appraisal analysis. Likewise, the impact of any reinsutance a company may have
on guaranteed benefits should be reflected, including the costs, benefits, and impact on
reserves and capital requirements

Embedded options or guarantees in variable contracts may be separarely valued through
option pricing techniques For example, the cost of a guatanteed death benefit in a VA contrace
can be determnined by calculating the theoretical cost of the henefic under an oprion pricing
model  Alrernatively, the cost of the guarantee could be set based on the actual cost of fully
hedging the gurarantee by directly reflecting what an investment bank would charge for the
hedge, or refleccing the cost of a series of over-the-counter options that would replicare the
benefic  Option pricing rechniques can be applied to non-variable blocks of business as well,
such as decermining the theorerical cost of a gueranteed interest rate in a fixed deferred annuiry

The general account option in VAs requires similar considerations to those described in the
prior section on fixed deferred annuities. In addition, considerarion should be given ro the
oprion pelicyholders have to move funds from separate accounts to the genetal account, par-
vicularly in low interest environments where the fixed account guarantee may be relatively
ATCractive,

In this section, a wide range of coverages is discussed, including individual, group, and various
siruations with aspects of both group and individual coverages The coverages have been catego-
rized based on the similarity of their genetal modeling techniques in the following five coverage

groupings:

» Traditional group term coverages are one-year term coverages issued by insurance companies
They contain few, if any, guarantees on rates or renewability  Typical products include
group life, accidental death and dismemberment (AD&D), loag-term disability (LTD),
shore-rerm disability (STD), indemnity medical, dental, and medical stop loss. The bulk of
group life and health premium sold falls into this category.

o Guaranteed elemenss within group term coverages cteate the need for specizl modeling
techniques These features include portability options, extended rate guarantees, conver-
sion oprtions, and other special benefits.

» Volunzary and worksire coverages cover a broad spectrum from wraditional group policies
with additicnal underwriting and guarantees to individual policies with limits on rares,
renewability, and underwriring Benefits under chese coverages are often highly unique and
customized; however from a modeling petspective, similar principles apply.

» Group life coverages containing individual life-rype guaranrees include group universal
life, group variable universal life, corporate-owned life insurance, and similar coverages

» Traditional individual health produces span a wide range of benefits provided and rating
straccures  {ypical produces include individual disabitity income (D), long-term care
(LTC), medical, hospital indemnity, dental, critical illness (CI), accident coverages, and others
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The analysis exciudes other health-refated organizations, such as managed care providers,
TPAs, healrh services providers, pharmacy benefit managers (PBMs), and vision care networks
because actuarial methodoelogy is typically not applied in these situations

471 TRADITIONAL GROUP TERM INSURANCE PRODUCTS

Traditional group is one-year rerm and conrains few, if any, guarantees on rates or renewabili-
ty Typical products include group life, AD&D, LTD, STD, indemniry medical, dental, and
medical stop loss

4 7 .11 Nature of Group Term lnsurance

Group term coverages are driven by considerably different factors than individual iife and

health products, which have long-rerm guarantees The projection models used for group term

appraisals should be consistent in strucrure with the way chat the group business is managed

[n particular, group rerm coverages generally can be re-priced or non-renewed annually
Pricing of group risks is done at the case level, based on a large number of factors, including:

»  industry

» underwriting basis {¢ g , guaranteed issue amounts, plan maximums, pre-existing condi-
tions, exclusions)

®  gase size

s plan design (e g , benefit options, plan paramerers)

> prior experience

# underwriters judgment

= competitive discounting

As a resulr, the pricing of each case {group) is unique Manual rates are often the starting
point. net the ending point, for pricing. Pricing is zlso dynamic in that race guarantees ate
generally limited to two years on new business and one year on renewals  The underlying risk
profile {census) of each case can change each year A subsrantial amount of judgmenr and dis-
counting can rake place Group insurance is re-pticed at each repewal by adjusting rates for
the differences in the acrual-ro-expected loss ratios (e g , morbidity or mortality assumprions),
at either the case or the black level This is contrasted against individual producrs, which have
long-term guaranteed prices set at issue

Group term insurance operates in a commodiry-like environment that sers practical limirs
on the pricing flexibility open to an insurer The factors that go into setting appraisal assump-

tions for group projecrions inciude:

a  experience loss ratios (e g , motbidity or morrtality)
» pricing targets (tatget loss ratios and profit margins)
# pricing strategy and racrics

s external benchmarks (competitive limitations)

If a company's recent morbidity experience {s worse than irs target loss ratio, it usually has
a plan to raise rates on renewal Yo the excent chat the plan is explicit and the company has a
track record of successful implementation of tate increases, it is reasonable ro build expected
rare increases into the projection assumptions. However, competitive pressures resrict the
amount of tate increase that is practical ro achieve External benchmarks should be used to
validate thar level In group insurance, the external environment is as important as the com-
pany $ internal environmenc in determining appropriate projection assumptions
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4.7 1.2 General Modeling Issues for Group Term Products
Due to the narore of group term products, there are certain modeling issues chat need o be
addressed Some of rhese considerarions are discussed below

4.71 21 Projection Period
Group term business is annually renewable; renewals have to be re-sold each year  Therefore,
the projection period is generally more limited chan thar for individual products A 10-year
projection period is common; however, there are no fixed rules
Another common approach in sellers” appraisals is to ser the projeceion period ro be the
same for all products (i e , the longer period used for individual products) However, poten-
tial buyers might ignore any incremental value produced by such a longer projection period
Runour of existing and future ¢laim reserves is guaranteed; thus, projecting the full runcur
period for long-rail claim reserves (e g, group life waiver of premium (WP), LTD disabled
lives reserve (DLR)) is appropriate  For practical considerations, the claim reserve runour is
generally cut off after 20 or 30 years.

4.7 1.22 Definitions of inforce and Sales
In group insurance, a high propottien of a company s business commonly has a January 1 effective
date  Sold date is often reported as the date of quote or the date the quore is accepted rather

than the effective date  Therefore, for a 12/31 appraisal date, a potentially significant amouat of

business that has been sold may not be reported in the 12/31 inforce listing However, trying o
model these sicuarions exactly could complicate the modeling process withour adding materially
to the overall urility of results Group appraisals generally try to incorporate reasonable approx-
imarions to address these types of issues

It is common o limit sales projections to five or 10 years of new business Technigues
include both the multiple years of issue and the one-year of issue methods mentioned in section
4533

471232 Acqguisition vs. Maintenance Expenses

Grroup writers vary widely regarding the expenses they classify as acquisition versus maintenance
The critical distincrion is to differentiate berween expenses that are tiuly one-time and those
that are ongoing ‘This sptit can have a marerial impact on appraisal valaes External bench-
marks should be consulted regarding the reasonableness of the seller’s expense assumptions

4 712 4 Value of Renewals and the Impact of Ownership of the Distribution System
If the seller’s digrriburion system does not move to che acquiret, the producer will ikely try to
re-establish his or her relationships with the case through a new insurance company Thus, it
is critical in buyet's appraisals to understand che buyer s distribution strategy and whar will
happen with any acquired sales capabiliries and to adjust the projected lapse rares accordingly.
Blocks of group business are likely to suffer additional shock lapses following the announce-
ment of the sale as competitors try to exploir any uncertainty in the minds of emplayers or hro-
kers ¥n particular, this can be a problem when the buyer plans to re-write the group business
from che selling company's paper to the buyers paper This re-write process generally resules
in shock lapses as ciients ate confronted with a decision point they would otherwise not face
The level of shock lapse is often higher for voluntary coverages
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471 25 Reserves and Reserve Margins

A subsrantial portion of the value of group term business may be implicic in statutory claim
reserve margins Claim reserve margins can also have a substantial and sometimes misleading
impact on profitability Thus, it is critical to understand the dynamics of claim reserves and to
reflect them in the model

For many group term coverages {e g , AD&D, 81D, Life Death Benefit (DB)), claims are
short tail and reserves are based on simple IBNR claim triangles However, individual company
practices vary widely, and it is important to analyze historical claim reserve adequacy tests to
understand the seller’s specific situation and model it consistently When buyers make their
adjustments to appraisal model results, they often assume they will conver the seller s reserve
base to their own (if the difference is marerial)

Medical, dental, and similat group term coverages also have relatively shore-tail claims and
use IBNR triangles; however, the situation is more complex than for AD&D. Medical trends,
utilizarion, backlogs, seasonaliry, and other factors have a marerial impact on reserve margins
Recent loss ratios (and profirability) can be distotted, which could have a marerial impact on
starting model assumprions It is important to look at accident year as well as calendar year
experience

Life WP and LID DLR are long-tail claim reserves; their statutory reserves often conrain
substantial margins However, reserving mechodologies and assumptions and acrual claim run-
out experience can vary significantly from company to company It is net uncommaots for claim
reserve margins to be much higher in early claim durations relative to larer claim durations
This can distort apparent profirability; for instance, @ company whose sales growrh has slowed
can show a dramatic increase in apparent profitability One way to adjust for this potential
problem is ro project no-matgin " claim reserves and paid claims, then calculate the staturory,
GAAP, and tax reserve margins separately

Interest matgins may be a substantial component of claim reserve margins Also, tax-to-
statutory reserve differentials can have a marerial impact on value and should be modeled
explicitly

Group term coverages seldom have concract teserves. An exception is when there are
extended rate guarantees with inadequaze rares The insurance company should recognize these
situations and should hold reserves; however, industry practice in this area is inconsistent
Other situations requiring contract resetves are desctibed in section 47 2

474 2% Investrment Income Assumptions

In general, models of group tetm produces assume that premium rates will be adjusted on new
and renewal business to react to future changes in inrerest rates. Thus, other than for potencial
rate guarantees, the values of new business and furure premium renewals are relatively insulat-
ed from future incerest rate changes However, life WP and LTD DER c¢laim reserve interest
rates do represent long-term interest commitments, and potential mismatches berween assec
and liability flows musc be reviewed  Also, in cash transactions, the new assers will likely have
significancly diffesent yield rates chan the seiler s assers, and reserves may need to be adjusted
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47 2 SITUATIONS WITH ASPECTS OF BOTH GROUP AND INDIVIDUAL
COVERAGES

Special modeling considerations within group tetm coverages include graranteed elements

such as porrability options, extended rate guarantees, conversion oprions, special benefits, erc
Voluatary and worksice coverages cover a broad spectrum, from group policies with addi-

rional underwriring and guarantees to individual policies with varying degrees of flexibility in

rares, renewability, and underwtiting  The coverages and benefits are often highly unique and

customized; however, from a modeling perspective, the principles are similar

4.7.2.1 Special Modeling Considerations in Group Term Coverages
There ate several considerations for modeling group rerm coverages

* Porrability and porced lives Portability provisions vary widely. Ported lives generally have
substantially higher morealicy or morbidicy than active lives Often, companies overiook or
underestimate potential past and fature liabilities

» Group conversions Similar to porrability, conversions conrain guarantees or optiocns not
found in traditional group contraces; corresponding liabilities may be understared

» Beneficiary checking account. Asset spreads on a group [ife beneficiary checking account
represent a potential source of value

s Association, affinity, or other special purpose groups These types of groups often rely on
special telationships, the likely continuance of which must be identified and evaluated by
the actuary o validate any value

= Other specialty coverages Specialty accident, travel, and other unusual or non-standard
coverages require specific expertise and careful investigation to avoid overlooking porential
values or liabilities

4.7 2.2 Voluntary and Worksite Coverages
As mentioned above, there is a considerable overlap between voluntary and worksite benefirs,
underwriting, rating, erc The actuary must decide which type of modeling placform (i e,
group or individual) is most suitable based on the characreriszics of che specific coverage
Individual-type modeling is mos: suitable when individual lives have rights ro renew the
coverage sepatately from the rest of the group or if the policy has issue age-based premiums ot
individual-level nonfarfeirure values This includes mosc individual policies as well as many
group policies such as group universal life (GUL), group variable universal life (GVUL), and
group LTC
Group modeling platforms are most appropriate when the attained rates are age-based and the
coverage censes when the group policy terminates This generally includes coverages linked to an
undetlying grous rerm policy as well as some stand-alene voluntary group or community-rated

coverages.

4.7 2 GROUP LIFE COVERAGES THAT INCLUDE INDIVIDUAL-LIFE-TYPE
GUARANTEES

This category includes GUT, GVUI, corporate-owned life insurance (COLT), bank-owned life
insurance (BOLD), crust-owned life insurance (FOLI), group whole life (GW1L), and similar
group prtoducts These products have guarantees and other fearures (e g, cash values) that
require individual modeling rechniques

in general, these types of coverages use individual life modeling platforms and enrail similar
considerations as described in section 4 6. These products may have considerations worthy of
reflecting in the modeling, such as testing that GVUI contracts have not exceeded permitted
funding levels or idencifying potential tax considerations of COLI, BOLI, and TOLl-type
coniracis
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47 4 INDIVIDUAL HEALTH COVERAGES

This section addresses individual healch products issued by insurance companies  These contraces
can inchude a wide range of rate and renewability guarantees. Typical preducrs include DI, ETC,
medical, hospital indemnity, denral, Cl, and accident coverages This section also applies to
group health coverages, such as group LTC, that urilize an individual-type modeling placform

4.7 4.1 Morbidity Assumptions
The structure of individual healch morbidicy assumprions can span a wide range DI and LTC
preducts rend to use claim incidence and termination rates Medical and denral coverages tend
to use claim costs

Health morbidicy expetience can vary widely from company to company and situation to
situation A variery of methods can be used to set appraisal assumprions Often adjustment faczors
are applied to industry expetience tables to march ro recent company experience Other times
the sellers pricing assumptions are adjusted as apptopriate When sclecring appropriate
adjustment factors, arrention should be given to the credibility and velatility of the sellers
dara, and the results compared against induscry benchmarks

Sometimes improvements in morbidity are anticipared based on recent or projected changes
in claim management or underwriting pracrices These should be carcfully evalvated and
quantified by the appraising or reviewing actuaty Likewise, assumptions for crend can be cric-
ical and should be supported by expetience reports and comparisons to external benchmarks

4 7.4 2 Rate Guarantees, Rate Increases, and Renewability

Ladividual health coverages vary widely as o the contractual provisions and policyholder expecza-
rions regarding rate increases and renewability For seme products, rate increases are common and
accepred For most coverages, rate increases are rare and unpopular Non-cancelable products may
not increase rates When projecting any rate increases, the following facrors should be considered:

> company s history of rate increases, including timeliness and percent of rarget achieved
« regulatory approval process, including petential delays and reducrions

% lapse and antiselection on lapse

s impact of potential bad publicity on reputation and sales

» lawsuit porential

Many potential buyers are apprehensive abour furure rate increases and may discount much

of the value generated by them

4.7 4 3 Reserves and Reserve Margins
Individual health coverages generally have both contract and claim reserves  Considerations
selazed ta claim reserves are generally similar co those described under group term products
described in section 47125

Considerations related to contract reserves are genetally similat to those described for indi-
vidual life contracts in section 4 6. One major difference is that morbidity experience tends to
exhibit significant variations from company ro company and situation to situation, much more
so than individual life morrality experience tends to do Thus, it is critical o examine or per-
form experience studies and appraisal assumptions accordingly
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4744 Lapse Rates
In general, individual hezlch lapses are modeled using rechniques similar to individual life products;
however, the impact can be much different Individual health pricing is often lapse-supported; this
is particularly true for DI and L1C coverages DI and LTC contracts commonly have sreep claim
costs by age and no nonforfeiture values If ultimate lapse rates are fower than pricing, che value
of che business can disappear or even turn negative

Experience and modeling assumptions must be examined closely Comparison to external
benchmarks is critical Models frequently have to be refined to adequately caprure the variery
of coverages and variations in experience within blocks of DI and TTC

4745 Investment Income
In most respects, considerarions for the modeling of investment income are consistent with those
for individual life produces There are a few significant differences, however:

» DI and LTC conrracrs have long coverage periods and long-tail claims Combined with the
fact they commonly do not have cash values, the average duration of Habilities is very long

» Some companies try to lock in yields on futuze premium flows cthrough hedging vehicles,
which must be evalvated and modeled For long-tail health coverage, which can extend
beyond 30 years, it may not be possible to mauch cash flows; instead, companies will manage
durations and, potentially, pareial durations over time

= Some companies do not hedge or march future liability dutations closely; the potential reac-
tion of a buyer to the related valatilicy of future eamnings or the cost of restrucruring the
asser porefolio should be considered

The combination of high renewal premium flow, steep claim curves, and low lapse rates can
make the earnings on the long tail health liabilities highly sensitive to investment earnings
Therefore, this assumption is typically analyzed further through sensitivity testing with
respect to future economic environments

It addition o the M&A market of insurance companies, there is an active market in the purchase
and sale of blocks of business In general, the motivations of buyers and sellers of blacks of busi-
ness ave the same as for transactions involving entire companies However, the sale of a block of
business is often driven by the desire of an insurance company to exit a particular line of business
while rezaining the corporate entity to pussue its remaining business lines  This section prima-
rily relares to the sale of 100% of 2 line of business, although comparable analysis would apply
10 a quora share sale of a portion of a black  For reinsurance transactions, the seller is referred ro

as the ceding compary and the buyer as the assuming company.

454 REINSURANCE APPROACHES
The sale of a block of business is accomplished thiough a reinsurance mechanism  The primary

alrernarives are the following:

1} Assumprion reinsurance: Under assumption reinsutance, the underlying policyholder contracts
are transferred from the seller’s books ro the buyers books  [n order to accomplish this, policy-
holder notification is required  In a number of states, affirmarive consent by the policyholder
is necessary to transfet the policy; in the majoricy of states, lack of non-consent is sufficient
Assumption reinsurance is the cleanest approach, since the ceding company is no longer part
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of the structure  However, due to the legal and regulatory complexity, assumption reinsur-
ance is relatively uncommon  In addition, there are some tax disadvantages to assumption
reinsurance, discussed later in chis section

2} Indemnity coinsnrance: Under an indemnity coinsurance seruceure, the financial interest in
the contraces is wansferred to the assuming company but the policies remain as policies of the
ceding company While the purchaser may choose to notify the policyholders, there is not a
requiremenr to do so  The advanrage to a coinsurance strucrure is thar it can be accomplished
quickly with no distuption to policyholders other than potential service-related disruptions if
policy administration is cransferred  Coinsurance generally requites more limited regulacory
approval than assumption reinsurance or a company acquisition, although some stazes require
significant approval processes The disadvancage is that the ceding company remains in the
middle of the transaction, which may be an issue if there are concerns abour the ceding
company s credit  The assuming company s credic is imporrant as well because the original
writing company {ceding company) retains the contractual obligarion to the policyholder.
Trust accounts may be used to limit the credit exposure to buyer or seller. Coinsurance
structures are typically used for che sale of a block of business.

~—

Modified coinsurance: A mod-co strucrure is similer to indennity coinsutance bur the assets
backing the liabilities remain with the ceding company Typically the assets under a mod-co
structure would be put into a trust so that the assuming company can rerain control over the
portfolio  Mod-co structures are relatively uncormmon for the sale of a block but may be used

3

e

in some situations, such as the reinsurance of variable products

Until the early 1990s, assumption reinsurance was the favored means of acquiring a block
of business becanse policyholder approval was not requited and because the rax rrearment of
the purchase price was favorable However, the change in faw ro require policyholder approval
for assumption reinsurance, together with tax law changes, subsequently tilted rthe balance in
favor of coinsurance as the predominant mechanism for acquiting a block

4 8.2 REGULATORY AND TAX ACCOUNTING

The basic financial analysis and valuation of a coinsurance transaction follows the same proce-
dures as the actuarial appraisal of 2 company Typically, no capiral, surplus, or AVR is wansferred
wich the business In addirion, due to the structure, there are several key adjusements thar are
made in the development of appraisal values:

1) The asser porrfolio that is transferred is marked-to-market as a result of the transaction The
IMR related to the business, as well as IMR. associated with the mark-ro-matker, is also trans-
ferred

2) There are several adjustments to taxes. In particular, the ceding commission: (en a tax basis)
is deciuctible by the purchaser

33 From che seilers perspective, the gain on the transacrion on a statutory or GAAP basis is
deferred and amortized into income over time

These icems are discussed further in the remainder of chis section.

4 8.2 1 Mark-to-Marhket and Transfer of IMR

Under a refnsurance scruccure, statutory liabilicies are generally transferted o a purchaser on the
same basis as was held by the seiler In particular, the starutory liabilities are not updared o
current year minimum statutory valuation rates and rables, although a buyer may have the oppor-
runity to reduce any reserves that are in excess of statutory minimums An exceprion mighe be
on seructured sertlemenrs or ocher payout anauities sold in an interest rate environment thac
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resulted in valuation races no longer consistent with the yields on the underlying assets  Assets,

on the other hand, are rransferred ar marker value as of the date of the eransacrion. As a result of

this mismatch, WAIC model regulations for reinsutance rransactions require that a new IMR be
established on the books of the purchaser as if the portfolio had actually been liquidated and a
capital gain or loss were realized  In addition, the model regulations reguire that any historic
IMR. associared with the business on the books of the seller be cransferred

The mark-to-marker of the asset portfolic and establishment of IMR does not affect che
actua} coupon and principal cash flows from the investment portfotio  In fact, the net effect of
the mark-to-market of the asset portfolio and the establishment of the IMR is thar investment
income will continue to reflect the historic book yields of che seller, with rwo exceptions
First, thete is an economic loss from paying rax on the gain in the portfolio immediately, racher
than as the investment income is earned. Second, if there were an unrealized loss in the portfo-
tio that exceeds any positive IMR on the books of the purchaser, there would be an economic
foss since total IMR is not allowed to fall below zero for statutory accounting purposes

4 822 Reinsurance Taxes
There are several adjusrments ro raxable income as a result of a reinsurance transaction  From the
purchasers perspective, the following adjustments are made:

1} The DAC proxy tax is based on the ongoing net consideration received by the assuming
company. For coinsurance, this would rypically be premiums less claims and commissions
In addirion, DAC proxy tax is payable based on the initial ner consideration paid, i e , the
assers transferred backing liabilities less ceding commission  For assumption reinsurance,
DAC proxy tax continues to be paid based on premium because the policyholders merely
swirch to become direct policyholders of the purchaser

2) The mark-to-market on the asset portfolio creares an immediate taxable gain or loss to the
purchaser

3

The excess ceding commission on a tax basis is deductible The excess rax ceding commission

Ry

can be calculared as follows:

Excess Tax Ceding Commission = Purchase Price (starutory ceding commission)
- {Statutory Reserve - Tax Reserve)
- Mark-to-Market of Assets
~ DAC Proxy Tax on I[nitial Consideration

The period over which the excess tax ceding commission is deductible varies based on struc-
rure and type of business In addition, companies may take diffecent approaches in filing with
the IRS General approaches used are:

¢ For assumption reinsurance, the entire amount is deductible straight-tine over 15 years

» Tor coinsurance, amounts associated with new business or goodwill are deductible straighe-
Iine over 15 years

= For coinsurance of inforce business subject to IDAC proxy tax the excess rax ceding com-
mission associated with inforce business is deducrible immediarely

» For coinsurance of inforce business not subject to DAC proxy tax, for example qualified
annuities, the amount is deductible over the life of the business

Table 4.8 iltustrates cthe appraisal value for the UL business in the UL Sample Company

under a reinsurance STCRCIVLE
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TABLE 4 8

UL SAMPLE COMPANY
Tax Benefit Under Coinsurance
As of December 31, 2004
(in mililons)

Component of Yalue Discount Rate

} 100% 120% 14 0%
Initial Statutory Liability 803 4 803 4 803 4
Initiai Tax Liabifity 782 4 7824 782 4
After Tax ARer Cost of Capital Value of EB 1229 982 - 804 -
After Tax After Cost of Capital Vatue of FB 790 44 1 2046
DAC Proxy Tax on Initial Consideration : 517 540 557
Mark-to-Market on Asset Portfolio oo gQ Q0
Excess Tax Ceding Commission an EB B9 1 27 4 a2
Tax Benefit from 338 (h) (10} Eiection :
DAC Proxy Tax pn nitial Consideration 11 107 102
Elimination of Exisiting DAC Proxy Tax Balance {12 7} {11 8} (11 1)
15-Year Daduction on EB 105 43 05
15-Year Deduction on FB 170 83 34
Total Tax Benefit 259 . 115 30
Adjusted Book Value 1000 . 1000 000
Totai Value of Inforce 1318 | 102 4 789
Total Value of New Business o 61 - 524 240
Total Actuarial Value . 3278 ¢ 254 8 2040

4 8 2.3 Amortization of Ceding Conunission for Selfing Company
Under a coinsurance transaccion, for statutory purposes the ceding commission (purchase price)
results in an immediate gain in surplus  Tor starutory income purposes, however, the gain is
amaortized into income over the life of the business, i e , the expected future profits of the business,
with an equal offser in surplus

For pucposes of US GAAP reporting, the ceding commission from a coinsurance transac-
rion tesults in a deferred gain presented as a liability on the balance sheet  The deferred gain
is amoctized into income, and therefore equity, over the life of the business
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Far P&C insurance companies, the sell-sice acruarial appraisal has not always been a staple among
the financial informartion available in the dara room  Property and casualey insurance products
have two distinct features that increase the complexity of the actuarial appraisal and che uncer-
rainty of the resulting sell-side actuarial appraisal value.

Fitst, the renewal assumptions have greater uncetrainty than for life and health insurers
Almost ali P&C insurance products are one-year contracts  Due to the competitive nature of the
personal lines matker and the distribuzion system prevalent for the commercial markers, che per-

sistency and new business assumptions have a greater uncercainty than rhose for life and healrh
companies

Second, the timing and amouat of the liabilities for P&C insurance products have significant-
ly more variability than life insurance or group health insurance products. In general, P&C
insurance liabilities are paid out over a shorter time than for life insurance liabilities Each type
of P&C exposure has a different claim reporring and loss payment pattern  The resulting cash
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flows for property casualry loss and loss adjustment expenses may differ significantly for two
insurance companies writing the same exposute due to diverse claim handling philosophies
As a result, the selling company s P&C actuary rypically devotes a significant amount of time
garheting data ro support thecom pany’s estimated loss and loss adjustment expense (LAE)
reserves and the implied historical loss ratios  The differences in opinion relating ro the esti-
mare of the lizbilities for property casvalty insurers significantly reduce the cerwainty of the
appraisal value

[n the 1980s and 1990s there were far fewer P&C insurance company transactions than life
company transactions Ihe majoricy of the P&C acquisitions were strategic acquisitions as
opposed to financial acquisitions, which may have led to a greater divergence berween the actu-
arial appraisal value and the purchase price  The actuarial appraisal value represents the eco-
nomic value of the company being sold The purchase price, or the amount the buyer is will-
ing to pay includes numerous factors including che added value from synergies and embedded
options, less any transition costs  Fot straregic buyers, the value of embedded options and syn-
e1gies may significantly enhance the value of the P&C insurer  Therefore, the economic value
developed for the sell-side actuarial appraisal may understate the porential marker value of the
company

While sell-side acruarial appraisals are not always readily available, transactions are very
rarely consummated without the principals involved having determined the company s value
The purchase price must allow the buyer to meet its target return on investment, and the seller
should not be willing to accepe an offer significantly below the economic value. [ue to the
ancerrain natute of the liabilities, the most important components for determining the value
of a P&C insurer are assessing the adequacy of the foss reserves and estimating the bistorical and
prospective accident year loss ratios

The Casualty Actuatial Society (CAS) has published many papets regarding issues relating
to the valuation of P&C insurance companies, which include valuation techniques to address
the unique nature of P&C insurance products and the vaziability inherent in the cash flows
The following sections highlight some of the valuation issues that are unique to P&C insur-
ance companies including valuation medels, loss and LAE reserving rechniques, cash flow
assumptions, management assumptions, and ocher P&C valuation issues These sections pro-
vide a summary of the key issues

454 DISCOUNTED CASH FLOW VS, ECONOMIC VALUE ADDED METHODS

The uncerrainty of the P&C insutance exposure creates significant challenges when developing
an actuarial appraisal During due diligence, the investors acruary will develop an independent
estimate of the loss and 1AE reserves Many times the investor s estimate is materially different
than that presented by the selling company due to diffetences in mechods used, selection of key
parameters, and differences in actuarial judgment  This is especially true for long-railed commer-
cial lines of business  Given the difficuley in reachiag agrecment on the estimated value of the
unpaid losses and loss ratios for accident years that have already expited, actuarial appraisals for
P&C insurers that include long-term projections of future earnings on business yet to be written
can be met with skepticism

Property and casualty acruaries often use the economic value added (BVA) method in an
acruarial appraisal Traditional discounted cash flow (DCF) determines che value of the firm as
the present value of distriburable cash fows, which is defined as after-rax earnings minus the
increase in required capital measured on a statutory accounring basis Under the EVA model,
the vaiue of the company equals the adjusted statatory book value (ABV) plus the present
value of future earnings less the cost of capital. Blackburn provides examples ro show thar both
methods produce the same results for an infinire rime horizon under either staric or constant
growth assumptions

The most significant difference between the DCF and the EVA approaches relates o the ter-
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minral value The terminal value is the remaining value added after the initial forecast period
Under the DCF approach the terminal value is a significant portion of the appraisal value
because it includes che remaining capital value of the company that will evenrually flow back
to the investor in perpetuity Therefore, the terminal value increases as the inivial forecast period
decreases

Under the EVA approach, the inirial capital requitement is immediately recognized, and
the rerminal value represents only the portion of earnings that exceeds the investors cost of
capital Under the simplifying assumption that the target company s long-term rerurns will
equal the investor s cost of capital, the terminal value under the EVA approach is zero Due to
the uncertainty in estimating the amount and timing of unpaid loss and LAEs, investors rend
10 he more comfortable wich the short-term projections  Since the terminal value of the EVA
method is much smaller, it allows the investor to gain a berter understanding and have more
control of the assumptions relating to late emerging profits

4.9.2 ADJUSTMENTS TO BOOK VALUE

For P&( insurance companies, many of the adjustments made ro the statutory capical and sur-
plus for life insurers as discussed in section 4 5 1 are equally applicable to the P&C insurers,
including deferred tax assets and non-admitred assets  For P&C insurance company valuations,
the following addicional adjustments to szatutory capital and surplus should be considered:

Adequacy loss and LAE reserves—The most significant adjustment ro the starurory capital
and surplus for P&C insurers usually telates to differences in the estimated adequacy of the
recorded loss and LAE reserves The methods and issues relating to estimarting chese liabili-
ties are discussed in detail in secrion 4 9.3. The book value adjustment equals the difference
berween the recorded reserves and the valuation actuary's bese estimare of the loss and LAE
reserves, on an undiscounted basis, with no additional margin for risk  The
economic value of these Hiabilities will be caprured in the valuation model cash flows. The
risk inherent in estimaring loss and 1AE liabilicies is implicitly considered by discounting
these cash flows at the selected cost of capital Staturory reserves that are deemed to be in
excess of the best eszimare indicarions should also be included as a book value adjustment

Goodwill—Under the Code, P&C insurers are allowed to catry goodwill and an admitced
assct, subject to cerrain limitations The value of goodwill is eliminated for the purposes
of a valuarion

Market value of bonds—Sratutory accounting requires that bends in good standing be
recorded ar amortized cost for P&C insurers  For the purposes of determining the adjust-
ed net waorth, bonds should be valued ar ctheir marker value

Schedule T penalties for reinsurance—Stacutory accounting imposes a Schedule F penalry
for P&C insuters that have ceded balances wirh unauchorized reinsurance companies and
other reinsurers that present a collectibility 1isk A liability is established on rhe balance
sheer for cessions that are not secured with a letter of credit or other collareral. Many times
the collectibility of the ceded balances is nor impaired Therefore, adjustments should be
made to reflect the probable recoveries

Unearned premiums reserve adjustments—Certain P&C insurance policies may require
addirional reserve provisions Iwo common types of policies are retrospectively rared policies
and long-duration contracts (see section 4 9.6 2) Differences in the best cstimare for che
reserve relating to these policies should also be included as a book value adjustment
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493 LOSS AND LOSS ADJUSTMENT EXPENSE RESERVES

The estimares of the amount and ciming of the unpaid loss and LAEs is the most critical aspect
of the P&C insurance company valuation The CAS has published a vast amount of research
regarding the models, mechods, and rechnigues used to estimace loss and LAE reserves’
Certain loss reserving methods znd techniques are applicable to most P&C lines of business,
while other methods have been developed for specific types of exposure [n addirion, a num-
ber of tests have been developed to derect unusual conditions or circumstances rhat may
require the actuary to perform special proceduies

A comprehensive discussion of the various tests used to evaluate P&C loss reserves is beyond
the scope of this book In this section, & brief description of the most common P&C toss and LAE
reserving methods is presented  The data considerations, techniques used to estimate key
parameters, and the screngths and weakness of the common teserving mechods are addressed
The purpose of this section is to allow the readet to develop a better understanding of how
changes in claim handling procedures, underwriting decisions, legisiative action, judicial
interpretation, inflation, and other economic facrors impact the estimartes of ultimate losses
and resulting reserve estimates suggested by the common reserving methods  This is parzic-
ularly imporrant when performing reserve estimates for an acquisition since these changes are
more prevalent for companies being sold  The methods discussed in this section apply
insurance companies as well as to corporations with self-insured P&C exposure

Valuation models for P&C insurance companies use the best estimate of loss and 1AE
reserve on a starecory basis  The estimarte of the P&C self-insured liabilities for a corporate
acquisirion and the escimate for purchase price accounting may be made on a fair value “basis
The CAS Fair Value rask force has published a White Paper’ on Fair Valuing
Properry/Casualry Insurance Liabilities This documenr also serves as a reference on issues
relating to purchase price accounting under GAAP. In addition to addressing FASB develop-
ments, the papet also addresses fair value of property casualty liabiliries under Inrernacional
Accounting Standards #39 (ISA 39) While the valuation techniques for escimariog the fair
value of property casualey liabilities will be addsessed in section 4 9 3 6, the accounting issues
are covered in Chapter 8

49 31 Data Considerations for Estimating Loss and LAE Reserves

There ate several elemencs of the process by which loss and LAE liebilities are estimated: type of

exposure, dara, mechods, and parameters  Based on the type of exposure, the actuary may choose
ro apply a method to vatious types of data, including paid losses, reported lasses (paid plus case
basis claim reserves also referred to as incurred losses), claim counts, frequency, severity or othet
toss, and LAE ratios Similarly, che acruyary will coasider more than one method for application
to a particular data set

The various methods applied o alternate dara sets will likely give rise to a wide range of
preliminary reserve estimares  Based on the strengths and weakness of the particular merhod,
for the particular exposute and accident yeat being estimated, the actuary will select the best
estimate The actuarial judgmenss inherent in the loss reserving process will nacutally lead co
differences in opinion of the value of the unpaid losses. The casualty actuarial profession, in irs
Sratement of Principles Regarding Propercy and Casualry Loss and Loss Adjustment Expense
Reserves.® has acknowledged that a range of estimartes of the liabilities can be censidered
reasonable

CA'S Task Force on Fair Value Lmbxlltms (2()(3 1) Casuatey Actuariab Socieey Forum; Vol: Winter: ¥hite Paper on Fair
itiey Pages 439-370; Arlingron VA

# CAS Yearbook—Statement of Principles Regarding Property Casualty Loss and Loss Adjusemene Expense Reserves
adopred May 1998
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Due to the provision for risk, these principles tecognize that the estimate of the unpaid lass-
es may differ based on the purpose for which the estimate is being performed. For the purpose
of estimacing the anpaid losses and cash flows used in a valuation model, the best estimate
should be used, without a margin for risk  The margin for risk is intrinsic in che discount for
the cost of capiral used in the valuation model  The fair value estimate of the self-insured loss
and TAE reserves may be the more appropriate estimate for a corporate acquisition when the
liabilities are valued on a GAAP basis and the cash flows are not being used in a cash flow
valuation model

Due to the diverse nature of the risk, exposure, and loss development patterns, the loss and
LAE reserves are reviewed by line of business Propetty and casualty lines of business include
fire, earrhquake, homeowners, farmowners, commercial mulriple peril, mortgage guaranty,
ocean and inland marine, medical malpracrice, workers compensation, general liability, prod-
uct liability, financial guaranty, private passenger auro, commercial auto liability, aircrafy,
fideliry and surety, buiglary and thefz, boiler and machinery, and credit

The segregacion of the data used in the analysis of loss and TAR resecves differs for each
company based on the amount of business wtitten in each line of business  The two basic prin-
ciples in evaluating the proper segmentation are homogeneity and credibility Conforming to
the homogeneity principle entails analyzing types of losses that are expecred to have similar
development patrerns  The credibility principle requites a sufficient velume of data to estab-
lish stable development patrerns  These two principles oppose each ocher because the former
suggests separating the data into tefined groups while the latrer suggests grouping data for
stability.

The 21 lines of business reparted in Schedule P of the P&C inswiance company starutory
annual starement typically form the basis for the data segmentation However, the claim data
is typically segmented into addirional detail, such as type of loss, rype of product within a line
ot geographical regions For example, personal automobile liability loss reserves may be cal-
culared separately for bodily injury and property damage claims because the former type of
claims rake significancly longer ro sercle

The data used in the loss reserve analysis is typically arranged in a triangular format  The
inception o date paid losses, teported losses, reported claim count, and closed claim count data
are shown for eachs accident period, at uniform intervals of valuation  Annual (12-month intervals)
and quacterly valuation intervals are most common. The claim data may alse be
segregared by policy year, teport year, or ather fiscal year ending period  Accident-year data
is the basis for the statutory repotting in Schedule P Policy-year data is commonly used for
corporations with self-insured exposure Report-year daca is commonly used to estimace the
reserves for claims-made insurance policies

In general, the objective for most loss-reserving techniques is to project an estimate of the
ultimate losses for each period under review The total indicated teserve is then derermined
by subtracsing the loss payments made inception to date When calcularing the ourstanding
liabilities for cocporare self-insureds, it is important to distinguish between the claims paid by
the third-parry claims administrators and the loss payments made by the company being eval-
uated  Sometimes corporate self-insureds establish prepaid loss fund deposits and other times
they are billed subsequent to the administiator paying the claim  The difference in the indi-
cared liability for these two processes may be material

The total required reserve is made up of two components: the case basis veserves and che
incurred but nort reported (IBINR) reserves  Case basis reserves are established on an individual
claim case basis by the claims adjusters sertling the claim  IBNR reserves typically include a
provision for claims that have not been reported. pipeline claims (those that have been reported
but are not recorded in the insurers claim system), development on known claims, and the
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additional cost for claims that have closed but may reopen at a later date  The provision for
foss reserves should only include amounts for claims that have been incurred to date As noted
in section 4 9 6 4, the equalization and carastrophe reserves allowed in many European coun-
tries are provisions for claims that have not been incurted These arc not considered loss
teserves for staturory accounting and should cherefore be included as an adjustment ro book
value

49 3.2 Common Actuarial Techniqgues for Estimating P&(C Loss Reserves

There are numerous actuarial loss reserving techniques for P&C exposure, some specifically
designed for unique exposure, and others that are common to most types of insurance  When
estimaring P&C liabilities, multiple rechniques should be applicd to the claim dara Mostc meth-
ods begin by projecting the ultimare losses and determine the required reserve by subrracting the
payments made to daze The weights assigned to each rechnique are usually based on actuarial
judgment, considering the strengchs and weakness of the method and data to which it is being
applied The mezhods and techniques described below are staples in most acruarial reserve stud-
ies for the common lines of business Howevet, even these methods are considered but distegard-
ed by the reserving actuaty under certain circumstances

49321 Loss Development Method

The loss development method (L DM} is che most common method used o estimate loss reserves
and is a staple in most actuarial reserve srudies for P&C lines of business  This method may be
applied to the paid or reported losses to project che ultimate losses and is also applied ro claim
counts to estimate the ulcimare number of claims that will be reported for each accident period
This method projects the preliminary estimate of ultimate losses by applying loss development
facrors (I 1DFs) to the recent valuartion of losses for that accident period (Table 4 10)
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PC SAMPLE COMPANY
Workers’ Compensation
Summary of Selected Ultimate Losses
as of December 31, 2004

Estimate of Ultimate Losses ($000)

) 2 & @ . (5) - ©
Aceldent LDM Paid LDM Reported BF Paid BF Reported Salected Estimate Weights
Year Analysis Analysis Analysis Analysis of Ultimates Used
1991 9 6808 9 462 9 597 g 460 9 536 (5 50 0)
1992 13183 13155 13149 13139 : 15 169 {6 500
1993 15 851 15 350 15 875 15 378 15 601 (5 500
1994 417 935 18 192 17 935 18.182 18 063 {5 500
1995 20 533 19 &39 20 351 19 883 20 236 {6 500
1996 19930 20 042 19 867 20 008 19 986 {5 200
1997 21512 20 619 21 206 20 535 20913 {0 68 50a
19988 17 917 17 708 17 923 17721 17 812 (5 BO O
1999 15 377 14.712 15 704 14 888 15 244 {8 200ib
2000 19 862 19 664 19 748 19 637 ' 15 814 (8 200
2001 18 393 1T 322 18 477 17 449 . 158179 {8 2000
2002 : 16 894 14 709 17 181 15029 18 457 8 200)b
2003 16 347 14 845 16 556 15 118 16 185 (40 4 2)c
2004 17,417 15120 17 582 16 606 . 17 267 {00 8 2}d
Total 2490 750 230 838 241,148 232 432 238 451

a - Paid |.DM distorted due to large claim settiement

b - Reported loss development given less weight because of case reserve weakening (see Table 4 17)

e - BFM given more weight to adiust for late emerging large losses that may not be reflected In claim data

d - BFM given more weight due to immaturity of accident year

" Estimate of Ultimate Losses ($000)
M @ @) o) (11) (a2)

Accident Pait Reported Case Reserves IBNR Estimate of Estimate of
Yeay Loss Loss Total Reserve Ultimate
1991 9 157 9237 81 228 379 9 538
1932 12 426 12 779 353 390 743 13 169
1993 14 750 14 836 87 764 851 15 801
1994 18 474 17 495 1021 568 1 589 18 063
1995 18 581 1% 08O 489 3 155 1654 20 236
1996 17 738 19 483 1295 g03 2 198 15 986
1997 18 888 19 535 648 1377 2025 20813
1988 15 484 16 692 1208 1119 2328 17 812
1899 12 998 13773 Ti7 1471 2248 15 244
2000 16 131 18 226 2 096 1588 3 683 19 814
2001 14 230 15 801 1571 2 378 3 949 18179
2002 11784 13 208 1425 3249 4673 16 457
2003 8 8O% 12784 3 885 3401 7 288 16 185
2004 4 728 3 813 5085 7 454 12 539 17 287
Total 192 315 212 345 20 030 26 1186 46 146 238 461

Notes:

{1} {2) From Table 4 10 (9) = {8) {7}

{3} (4} From Table 4 13 {10) = (5) - {8)

(D) - Actuarial Judgment: Welghted {11) = (9) + (10}

average of (1) - (4) using {8} as weights {12} = (5)
-_— (7) (8} Company Data
TABLE 4 9
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PC SAMPLE COMPANY
Workers' Compensation
Loss Development Methods
As of December 34, 2004

. f’aid Loss Devetc;bment o Reported Loss Davelopment
@ @ 3) ' ) (5) (&)

Accident Paid Loss Paid L.DF Indicated Reported Loss Reported Indicated
Year Amount {($000) Ultimate Loss Amounts ($000) LDF Ultimate Loss -
1991 9157 10484 9.609 9237 10244 9 482
1992 12 4286 1 0609 13 183 12 779 10295 13 155
1993 14 750 10747 15 851 14 836 103486 15 350

. 1994 16 474 1 0887 17 835 17 495 143398 18 192

1995 18 581 11050 20,633 19 080 1 0450 19 939

- 1996 17 788 11204 19930 19 083 10502 20 042

: 1997 18 888 11389 21 512 19 535 1 0555 20 619
1998 15 484 11571 17 917 16 692 1 0808 17 708
1999 12 986 11832 15 377 13773 1 0682 14 712
2000 16 131 1 2307 19 852 18 226 1 0789 19 664
2001 14 230 12925 18 393 15 801 1 0963 17 322
2002 i1 784 14337 16 894 13 208 111386 14 709
2003 8 829 1 8369 16 347 12784 11612 14 845
2004 4728 36840 17 417 9,813 1 5408 15 120
Total 192 315 240,750 212 345 230 838

{1} (4) Company Claim Data
(2} - From Paid Loss Development Factor Anafysis (see Table 4 11}

(3= (1 x(2)
J () - From reported loss development factor analysis - not shown
TABLE 410 (8} = (4) x (B}

The paid loss development method assumes that the future pattern of loss payments will be
consistent with historical payment patterns Paid loss development factots are estimated by
analyzing the percentage change in paid losses between successive valuation periods {Table 4-
11} These tatios ate commonly referred o as link ratios  For example, if, on average, paid
losses at 24 months after the state of cthe accident year were 190% of losses paid at 12 months,
the link ratio from 12 to 24 months is 1 S0 The process to estimate the link ratio from 24
to 36 months, 36 to 48 months, etc , is continued uncil a level of maturity is reached, az which
point no change is expected  To escimate the development beyond the experience period,
curves are sometimes fit to the developmenz parterns to determine an appropriate tail factor
The rail facror and fink tatics are then cumulated backwards from the oldest age of developraent
ro decermine the LDF needed to project the lasses from each age of valuation to irs ultimate
sertlement value. The same process is used for reposted losses

The LDFs are the key parameters in the IDM  Ideally, the LDFs ate calculated using
historical claim data from the specific segment of business being valued. When sufficient
historical claim data is not available or fully credible, industry benchmarks are sometimes used
in lieu of, or to supplement, the LDFs derived from acrual company data. The benchmatk
LDFs should be obtained from a peer group of companies that have a similar mix of business
and claim handling philosophy Various tests may be performed to ensure that the benchmark
LDFs represcat a reasonable estimate of the expected claim development patterns  Otherwise,
errors in the reserve estimares may result
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Accident Year 12

1991
1992
1953
1984
1985
1996
1997
1998
1999
2000
2001
2002
2003
2004

Acgident Year
1891
1992
1893
1994
1995
1996
1997
1908

© 1999

2000
2001
2002
2003
20604

Simple Avg
All Yrs
Latest 5
Latest 3

wedial Avg.
Latest Bx1

{4} Industry
{2} Prior

{3} Setected
{4) Paid LDF

{5} Percent
of Uit

TABLE 4 11
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2578
3430
3781
4 581
5122
4 495
5240
5242
4347
5040
4 886
4 462
4 442
4728

1224
1929
2035
2113
2 055
2025
2218
2181
1992
1974
2138

12038
1253

2004

12-24

2040
2022
1 998

2005

12.24

2183
2019
2005
3684
0271

Notes:

24

4972

6 369
T 988
9.414
10,374
9970
i1 323
10 349
8583
10,778
9 880
8713
8889

2438

1287
1277
1 380
1320
1365
1364
1307
1224
1274
1285
1 285
1352

24-36

1308
1284
1307

1281

24-36
1259
1275
1281
1837
0 544

PC SAMPLE COMPANY
Workers' Compensation
{ oss Development Methods
As of December 31, 2004

Paid Loss Amounts ($000)

36 48 80 72 84

6.448 7195 7,878 8,083 8418
£138 9,680 10 491 10 969 11217
10 785 12 459 13079 i3 816 13 780
12 423 13 847 14 889 15 266 15609
14 164 15 872 16 990 17 747 17 865
13 803 ib 385 16 101 16 876 17 301
14 800 16773 17 587 18008 18 586
12 781 14 210 14 672 15 181 15 484
10939 11824 12 484 12 996

13846 15281 16 131

12 796 14 230

11 784

) Aéé:-fé-;(ge Factors
4860 6072 T284 8496
T1095 1026 104t 1010
1477 1095 1046 1023 1023
1155 1050 1033 1020 1011

1123 1088 10628 1022 1011
1128 1 064 1045 1007 1011
1130 1048 1048 1025 1014
1133 1047 1025 1.032 10186

1112 1033 1035 1020
1081 10586 1041

1104 1 0586

1112

Averages

3648 48460 6072 7284 84-96

1135 1061 1 Q36 1024 1014
1108 1048 1039 1021 1013
1099 1 048 1034 1026 1014

14109 1060 1040 1023 1012

Pald Loss Development Factor Selection
36-48 4860 60-72 72-84 84-96
1110 1468 1034 1025 1018
1442 1049 1036 10621 1015
1109 1050 1040 1023 1016
1434 1293 1231 1183 1157
0698 G774 0813 0 845 0 854

{1) Industry from NCCI byear averages

Age-to-Age Factors determined bY () From the prior loss reserve analysis
dividing successive valiations: {3) Based on actuarial judgment
{4} Cumulating selected factors from oldest period

For A¥Y 2003, 2 004 =

8899 4 442

(5)=100/(4)

96
8 500
11.480
13 832
15 787
18 060
i7 ba4
18.888

96108

1032
1016
1018
1013
41025
1014

96-108

1018
1018
1017

1018

96-108
1017
1015
1018
1139
0878

108
8770
11662
14 139
15 988
18 513
17 788

108-120
1014
1.025
1013
1015
1004

(108420
1014
1014
10%1

1014

120
8 890
11948
14 320
16 230
18 581

Tetlt -

Toult

108-120 Tail Factor”

1015
1015
1014
1120
0893

1168
1185
1105
1105
0 908

Tall Factor - hased on
special study of
payments beyond 120

months
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A comparison of the net paid and reporzed LD¥Fs based on infermarion published in che
2003 anaual statements of a sample of insurance companies is shown in the table below

PERSGRAL ALTE LIARLITY - PAIG L0FS o FRRSGHLE A LARIETY © REPESTIED 1DFS

B St P
B i

REPUSTES (88

DUREERS SURIPEHAS ~ P L

ELEPEEL)

e T ] 0 naf : bk BTesRiRmNe i 06 R B e L5t

Bl Sse P Bt S . BA LEelyin

¢ Fszee Blghial G

»

EXHIBIT 4 1

The various claim processes established by these companies resulz in significantly different
development patterns. It is evidens chat the use of benchmark LDFs from an inappropriate
peer group of companics will result in macerially differenc indicated loss reserves  For example,
che data above suggest chat if one were to use the Travelers loss development facrors as a bench-
mark patterns for workers compensation, the reporred loss development method wauld indicate
71% more IBNR than the indications produced using the St Paul factors  Similacly, the
Travelers paid development facrors would produce 29% more roral indicated reserves chan the
St Paul facrors

2 B Veagdmn Brog 7L B B x Pou B b dlerng fpa BN vt Proo Dan g &
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Loss development patterns will also differ by retencion fevel The lower the retention, the
quicker the fosses will reach cheir final serrlement value or retained limit

There are three weaknesses of the LDM  First, for immarure accident years, the IDFs may
become very large, especially for long-tailed lines of business As a resulr, variations in claim
expetience during the early valuation periods, such as the absence or presence of a large loss, may
materially distort the indicated reserve  Second, for long-railed lines of business, the tail factor
selection (the Factor for development beyond the review period) has a leveraged effect on the
indicated reserve The additional development assumed by the tail facror applies to all years in
the teserve analysis Third, a change in a companys claim reporting patterns and lass payment
patrerns may preduce an indicated change in IBNR reserve chat moves in the wrong direction
For example, if a company begins to pay off cleims quicker and/or strengrhens irs case reserves,
the indicared IDFs will increase and then be applied to higher claim values The LDM will
therefore suggest that additional reserves are needed, when the opposite may be true

493 2.2 Expected Loss Method
The expected loss methed is used for incomplere policy years, for new exposures, or whete the
limited historical experience does not provide credible informartion for projection purposes

The expecred ultimate loss for the accident period is estimated by mulziplying the forecast
exposure by the a ptioti estimate of the expected ultimare loss rate The unit of exposure for
P&C insurance is the basis from which insurance premiums are developed and represents a rel-
ative measure of loss expecration For P&C insurance, the exposure unit varies by line of insur-
ance The a prioti expecred ultimate loss tate is developed from industry loss costs or detived
as an average of the company s historical adjusted loss rates, as shown in Table 412

PC SAMPLE COMPANY
Workers Compensation
Initial Expected Ultimate Loss Analysis

1) (2) 3 (4 {B) (8) (7 {8)
Poticy Year Payroli  Prior Estimated Large Limited Loss Net Trend Trended Limited Loss Expacted
Ending ($10 000} Llltimate Loss Loss (2) -(3) & Benefit  timited Loss Rate Loss
($000) Adjustment 4y % {5 8) /7 {1) {$000)
1991 g 043 9182 . 91982 1078 9512 1 090 9,383
1982 12 182 12 725 766 11 859 1073 12 831 10563 12 593
1993 15 458 15 184 - 15 184 1059 1G 083 1 040 16 188
1994 16 811 17 799 630 17119 1046 17.839 10588 17 940
1995 17 334 20 140 2235 17 905 1032 18 481, 1 066 18 627 :
1996 17 907 19 880 1435 18 455 1027 18 854 1058 19 339 :
© 1097 17 513 20 967 2,756 18 211 1022 18 610 1083 19 008
1998 18 308 17 727 663 17 064 1007 17 180 1063 17 286
1999 16 087 14 974 14 974 1022 15 306 0&51 17 467
2000 17 689 19 664 1203 18 461 1017 18 775 1061 19 302
2001 i7 118 17 775 - 17 775 1042 17 988 1061 18 761
2002 16 085 18 894 - 168 884 1 000 16 884 1050 17 841
2003 165 229 Q995
2004 15 750 1010 o
Total @1-G2 188 7085 202 931 9738 193 193 198 213 1 049
tatest 7 1041
91-02 ex hi/to 1.055
(9} Selected Averagé. Loss kFiaklfk-: as of 2002 T . . 1055
(10) Average Large Loss Load Q051
(11) 2003 Expected Loss {($000) 16 807
(12) 2004 Expectled Loss ($000) 17 644
Notes: (B) Excess loss over premium trend plus {81 = {14 x [1+{101] « 19} / (D)
[2) From prior loss reserve analysis cumulative benefit level changes based {9) Based on averages of (7]
(3) Comparny data - claims over $500 000 on NCCI 2003 statistical repert {10) Based on total {3} / Total (1)

TABLE 4 12
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When determining the adjusted loss rate using historical loss dara, the historical losses are
usually adjusted for future development, inflation, trend, unusual large loss experience, and
changes in pelicy pravisions Similarly the historical exposure is adjusted for inflation and
company growth The purpose of the adjusrments is to bring the historical experience on-level
with the current conditions The adjusted historical adjusted losses ate divided by the adjusted
exposure to determine the adjusted historical adjusted loss rates from which the a priori
expected ulrimate loss rare is selecred

Alternatively, the expected ultimare loss is determined by mulciplying the company s esti-
marted earned premium by an expected loss ratio. The expecred loss ratio may be derived from
a pricing study or be selected based on an average of the company s hisrorical adjusted loss
rarios  The process ro adjust the historical losses when calculating the adjusted historical loss
ratios is similar to the process used to develop the historical loss tate  Historical preminms
must be adjusted for prior rate changes to bring premiums on-level with che current average
rates

The primary weakness of the expected loss method is thar the indicated ultimare loss pro-
duced by this merhod is not respensive to changes in actual loss activity during the year  As
a resulr, the indicated reserves will decrease proportionally to an increase in paid losses and the
indicared IBNR decreases when reported losses increase  Using the expected loss method, the
resulting change in IBNER reserves may move in a direction thac is intuitively opposite from
what the acrual loss experience might suggest  As a tesule, the expected loss ratio method
should only be used in circumstances whete the actual experience provides litele or no addi-
tional predictive value in estimating the ultimare losses

4.9 3.2 3 Bornheutter-Ferguson Method

The actuarial technique described by Bornheureer and Ferguson (Table 4 13) is a combination of

the LDM and the expected loss merhod  In this method, the actual loss experience will affect the
indicared ulrimare losses, bur it does not alter the expecration of the remaining unpaid (or unre-

ported) losses  This technique determines the unpaid losses based oo an initial estimarte of

expected ultimare Ioss and an assumed development partern The inirial expected losses for each
accident petiod are derived from the expected loss mechod  The remaining development for cach
year is determined using loss development factors from the IDM. The indicated reserve is
derived as the unpaid {or unteported) portion of the expected loss
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Accident Year

1991
1992
1993
1994
1905
1996
1997
1998
1909
2000
2001
2002
2003
2004

Total

Accident Year

1991
1992
© 1993
1994
1995
1996
1397
. 1998
1899
2000
2001
2002
2003
2004

Total

TABLE 413

PC SAMPLE COMPANY
Workers' Compensation
Bornhueiter-Ferguson Methods
As of December 31, 2004

Paid Bornheutter - Fergusdn Method {$000)

(1} (2) (3) 4 (5}
Initial Expected Expected Expected Total Actual Pald Expected Paid
Uitimate Loss Percentage Paid Reserve Factor Loss (Lyx (3)

1.00-(2)
9353 0953 0 o047 9157 440

12 593 G943 Q057 12 428 723
16 188 0930 8070 14 750 1125
17 240 0919 Jo81 16 474 1461
18627 0805 0 0es 18 581 1770
19 33¢ 0893 G107 17 788 2079
19 008 Q878 0122 18 833 2318
17 966 0864 0136 15 484 2 440
17 467 0 845 156 12 998 2705
19 302 0813 0187 16 131 3618
18 761 0774 0226 14 230 4 246
17 841 0698 0 302 11 784 5 397
18 807 0 544 0 456 8 899 7 658
17 644 0271 0729 4728 12 855
238 835 182 315 48 834

Reported Bornheutter - Ferguson Method ($OOO)

@ ) 8) ©@ (10)
initial Expected Expected Expected IBNR Actual Expected
Uitimate Loss Parcentage Factor Reported Unreported
Reported 100.(T) Loss (1) x (8}
9 353 0876 0024 9 237 222
12 593 0971 3029 12779 361
16 188 Q967 04033 14 836 542
17 940 0962 0038 17 495 887
18 627 0957 0043 12 080 802
19 339 0952 0048 19 Q83 925
19 008 0947 0053 19.5635 999
17 966 0 943 0067 16 692 1029
17 467 0 936 0064 13773 1118
19 302 0827 0073 18 226 1411
18 761 0912 0088 15 801 1647
17 841 0258 0102 13 208 1 820
16 807 0861 0139 12 784 2334
17 644 0 849 0 351 S 813 6193
238 835 212 345 20 086

Notes:

{1} From Expected Loss Method Table 4 12

{2 = 1.00 / Paid LDF, ses Teble 4 11 Paid Loss Development Factors
{4} (9) Company data

{8} =100/ Reported LDF

(6)
indicated
Uitimate Loss
(4 + {5}
9 587
13 149
15 875
17 935
20 351
19 867
21206
17 923
15 701
19 748
18 477
17 181
16 556
17 682

241 149

(1)
Indicated
Yitimate Loss
(2} + (10)
9 460
13 139
15 378
i8 182
18 883
20008
20 835
17721
14 888
19 837
17 449
15029
15118
16 006
232 432
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This meched estimates the unpaid losses by applying the following formula to the paid foss data:

O Total Reserve = {1-1/PLDF} . Expected Lo

FORMULA 4 3

whete PLDT represents the paid loss development facror

Alternatively, the IBNR reserve may be escimated by applying the Bornhuerrer-Ferguson
Mechod (BFM) method to the reparted loss dara using the formula:

@ IBNR Reserve = {1-1/RLDF} - Expected Loss

FORMULA 4 4

where RIDE represents the reported loss development facror

The Botnhuetter-Ferguson technique is parcicularly useful for the most recent accident
years that have huge loss development factors and for low frequency, high severity lines of busi-
ness that exhibit significant variability Paid loss development factors, in particular, may be
huge for immatare accident years; a telacively small change in the paid losses may have a sig-
nificant impact on the indicated loss reserve  This method adds stability to the projected toss
reserves since only the expected development is added to the actual loss experience ro date to
estimate the ultimate losses

The weakness of this method is that it is slower to respond to changes in claim activity than
the LDM

4.9 3.3 Common Actuarial Techniques for Estimating P&C LAE Reserves

The CAS liceraturc also has a plethora of methods and techniques for estimating LAE reserves
and resulting cash flows for the various P&C insurance exposutes For P&C insurers, there are
two types of loss adjustment expenses included in Schedule P of the financial statemencs:
defense and cost containment (DCC) expense and adjustment and other payment (AOP)
eXpense

4.9.3 3.4 Defense and Cost Containment Reserves

DCC expenses ate sometimes referred to as allocated loss adjustment expenses” (ALAE) because
they are typically recorded on a claim-by-claim basis DCC expenses share many of the same
development characteristics as the losses. The duty to defend an insured may in fact havea longer
duration than the actual loss payments and for some lines of insurance the cost to defend is a sig-
nificant portion of the toral claim cost Therefore, special actuarial techniques have been devel-
oped to contemplate both the long-term nazure of these costs and che variability inhetent in the
cxperience.

Due to the similar narure of the DCC expenses, many of the metheds used to estimare loss
reserves may also be used to estimate DCC expense resetves  Fot some lines of business, the
loss and DCC experience is analyzed on a combined basis and a DCC expense analysis is used
to allocate the toral reserves The LDM and BFM methods ate also used to project the
ultimate DCC expenses using DCC data. Some DCC acruarial reserving methods atrempr ro
estimate the ultimare paid DCC-to-paid loss racio. The ultimate paid-to-paid ratio is chen
applied to the besr estimate of the ultimare foss to determine che ulrimate DCC cost  The
I DM method may also be applied to rhe paid-te-paid ratios at each age of development (Tables
414 and 4 13

9 ALAE was also che term used prior co 1998 when the NAIC modified the classification of LAF reserves for propercy

and casualry insurance companies
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© Accident Year | 12

1991 00109
1992 00119
1993 00131
19%4 00128
1995 00145
1986 00181
1997 00223
1998 00155
1999 Q0151
2000 0 0206
2001 00223
2002 0 0266
2003 00299

2004 0 0256

Accident Year 12-24
1991 228

1992 24414
1993 2161
1994 2504
1995 22562
1996 1931
1997 1474
1998 . 2243
1999 1961
2000 (1541
2001 1942
2002 ‘1797
2003 14886
2004

12.24

Simple Avg
Al Yrs 1899

Latest 5 1747
Lalest 3 1745

Medial Avg,
tatest 5x1 1 760

12-24
{1} Benchmark
12} Prior 1811
(3} Selected 1760
4] Paid DCCLDF 3 470
(5) Fercentof Uit O 288

Notes:

Paid to paid DCC ratios developed by dividing peki DCC development triangle {rot shown) by pald loss triangle {Tabla 4 11}

00250
00289
00282
Q0320
00326
0 0350
00318
00347
00297
00318
0 0433
O 0477
00448

24-36
1287
1273
1424
1438
1384
1182
1407
1332
1781
1479
1149
1279

24-36

1 366
1404
1 302

1384

24-26

1 385
1364
1971
0 507

PC SAMPLE COMPANY
Workers’ Compensation

as of December 31, 2004

36
0.0322
00388
0 0402
0 0460
00452
0 0406
0 Q447
0 0483
00528
Q0470
00497
0 o611

3648
1181
1173
1131
1186
1085
1184
1184
1293
1153
1129
1180

36-48
1168
1184
1148

1166

. .l.“aid Loss Development Factor Selection

36-48

1184
1166
1446
0 692

Paid DCC to Paid Lass Ratin

48
G 0380
00432
0 0454
00548
0 0494
00473
Q0529
00558
G 080e
00531
00577

60
0.0421
0.0481
0.0490
0 0554
00803
0 0544
0 0800
Q0623
00623
00573

72
00457
0 0488
00491
00548
0 0494
0 0585
00813
00634
00632

] Age-to-Age Factors

48-60
1106
1 066
1077
1015
1017
1150
1133
1041
1022
1081

48-60

1071
1085
1048

1085

48-60

14873
10856
1240
0 806

6072
1088
1068
1003
0 288
0982
1075
1022
1018
1015

Averages
60-72

1028
1023
i019

1019

60-72

1017
1018
1143
o 87s

72-84
1049
10046
1010
1016
1115
11186
1006
1021

7284

1042
1055
1047

1051

7284

1052
1051
1122
0891

Chapter Four: Valuation Techniques

Paid DCC to Paid Loss Ratio Development

84
0 0480
D 0491
0 0496
0 0556
0 0551
0 0652
0 0617
0 0648

84-96
1016
1015
0999
1025
1010
10607
1012

8496
1642
1011
1010

1010

84-96

10410
1010
1068

0938

26
0 0488
0 0498
0 0496
00570
0 0556
0 0857
0 0824

108
0 0494
010505
00495
00573
00552
(0858

0 0495
0 0507
0 0503
00678
0 05667

96108 108120 To Uit

1013
1015
0203
1005
1011
1002

96-108
1007
1006
1008

10086

96-108

1308
1008
1088
0 945

Age-to-Age factars determined by dividing successive valuations: For AY 2003. 1.496 = .0448 / 0299
_— {2} Frory priar loss reserve analysis
TABLE 415  (3: Baced on judgment

(5)= 100/ {4)

(4) Cumulating selected factors from oldest period

1002
1004
1 016
1068
1003

108420 To Uft.

1 008
1008
1010

1008

108-420 Tail Factor®

1007
1006
1062
0851

1043
1 045
1045
0957

* Tail Factor based on special study of
payments bevond 120 months
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49332 All Other Payments
All other payments (AOP) expenses are also referred ro as unallocated loss adjustment expenses
(ULAE) This category of LAE includes the claim department costs and other adjustment
expenses incurred in the process of seteling claims rhat are not recorded on an individual claim
basis The claim administration expenses typically represent berween 5 and 10 percent of the
roral loss and LAE costs

The most common approach for estimating the AOP reserves s the calendar year paid-to-
paid ratio method. For this method, the historical ratio of paid AOP to paid losses is calcu-
lated for prior calendar petiods To derermine the unpaid cost to settle the remaining claims,
it is usually assumed thar one-half of the expense to handie a claim is incurred when che claim
is established and the remaining half is incurred over rhe life of the claim  Therefore, the
selected paid-to-paid ratio is applied to the IBNR reserve, and one-half of the selected paid-
to-paid ratio is applied to the case reserves As noted above, the IBNR reserves reporred in
statutory financial statements also include development on known claims  Te adjust for this,
the IBNR teserve is sometimes separazed into its components for this calcwation
Alternarively, an adjustment may be made to the 50/50 rule ro reflect the potential conser-
varism resulring from applying the paid-to-paid ratio to the toral reported IBNR

The calendar year paid-to-paid method is one of the more commen methods used to esti-
mate AOP resetves because it is the most efficient methed o apply Orher methods using time
studies, claim counts and the average settlement cost per ¢laim may produce more acrurate
resules

For corporate self-insureds, the AOP resetves are calculared using rhe conrzact pravisions
from third-party claim adminiscrators. Sorme third-party claim administrators collece all fees
up front to cover the cost to sertle claims from the time they are reporzed until they close, com-
monly referred to as cradle to grave * Some claim administrarors charge on a per claim basis
when the claim s reporred and others charge as a percentage of paid loss as payments are made

4934 Loss Reserving Diagnostics

The underpinning of most acruarial loss reserving techniques is the assumprion that the historical
claim emergence and claim serderent patterns will be a valid predictor of future toss development
patterns  Most actuarfal projection techniques perform well in a srable claims eavironment
However, changes in company underwriting and claim handling philosophies, as well as changes
in the legal system and regulatory environments, may significantly impace claim activity
Companies being sold are also more likely to have undergone recent operational changes
Therefore, the loss resecve analysis performed in conjunction with an acruarial appraisal should
also include reserving diagnostics ro determine whecher there has been a change in claim devel-
opment patcerns thac may distort the indicated reserves Generally there are three diagnostic

rools acruaries use

1 assessing the convergence of the vatious loss reserving rechniques
2 analyzing various reserving statistics, and
3 resting the runoff of prior reserve estimates

49341 Convergence of Reserving Methods

The acruariat loss reserve analysis for property casualty exposure should include multiple actuarial
loss reserving techniques to project the preliminary estimares of the ultimare losses. The various
actuarial teserving techniques use diverse data sets and assumprions  When the indications pro-
duced by rhe various methods divetge, it may be a sign that there has been a change in claim

development
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A reconciliarion of the varipus indications may allow the accuary ro associate the divergence
with certain business or environmental changes that are not contermplazed by the various actu-
atizl projection rechniques. The reconciliation process allows the actuary to determine which
method or rechaique will produce the best indication for the particular line of business and
accident year being forecasted Based on this assessment, the acruary will either explicitly or
implicitly assign weights to the various indications when selecting the best estimare

49342 Analysis of Reserving Statistics

There are various reserving statistics char are developed to test the undetlying assumptions ot key
parameters used in each loss reserving method  To assess the reasonableness of the loss develop-
ment facrors derived in the LDM, development triangles displaying historical sertiement rates
and the average case reserve per outstanding claim are analyzed (Tables 416 and 4 17)  The
sertlement rate represents the petcentage of the ultimate number of claims thar have been closed
at each age of development This statistic is used to evaluate changes in payment patteins The
average case reserve per ourstanding claim is used to identify changes in case basis claim reserving
practices that affect the reported loss development parzerns  When a measurzble change in the
claim data has occurred, loss development methosds may produce erronecus resules Under these
cireumstances actuaries may need to rely on other techniques or use methods such as chose
described by Berquest & Sherman to adjusr the historical data so that a valid estimate of fuure
development patterns may be determined Other important diagnostic staristics of the historical
dara inclade:

development patrerns of average claim size, paid loss ratios, and reporred loss ratios,
indicated ultimate frequency, severity, and pure premium (Table 4 18},

B

open claim dutartion, or the average number of days ¢laims remained open, and

o

BN

reporring lags, or the number of days between accident date and the date the claim was
eatered into the claim system
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PC SAMPLE COMPANY
Workers’ Compensation
Settlement Rate
as of December 21, 2004

Ctosed Claim Count

Accident Year 12 24 36 48 80 72 a4 96 108 120
1991 3652 5240 5393 5476 583 5553 6564 5582 5595 5597
1992 4620 6158 6397 6461 6520 6532 6545 8567 6573 6576
1993 4875 6767 7030 7095 7143 7182 7201 T214 7231 7231
1994 5194 6054 7210 7295 7354 7405 7430 7437 7442 7445
1995 5231 6942 7227 7311 7360 7384 7411 7417 7422 7418
1938 5012 6944 7186 7313 7350 7370 7387 7403 7397

1997 5526 7108 7322  T422 7491 7508 7533 7532

1998 4897 5406 6583 6692 6743 G780 6758

1999 4973 6428 8643 6721 6758 6762

2000 5720 7228 7432 7537 7580

2001 5430 6281  £54%4 6545

2002 4491 5585 5714

2003 4402 5182

2004 4666

Settlement Rate - Closed Count / Ultimate Count .
Accident Year 12-24 24-36 36-48 4860 B80-72 72-84 84-958 96-108  108-120 To Uit

1991 0653 0935 0962 0977 0986 0990 0992 0.906 G998 0998
1992 Q702 0935 0872 0e81 0 580 099z 0984 0997 0598 0999
1993 0 6486 0934 [OR=FE 0980 0 886 0992 0994 0 596 0998 0998
1994 0896 0932 0 566 0977 0 985 0992 0886 0 897 09a7 0 998
1995 0703 0932 Qo7 0982 0888 0992 0995 0 996 0997 0 998
1996 Q675 G938 0 868 0985 0980 0983 0895 0887 0 997
1997 0730 0938 Q987 0 980 0989 0991 0 295 0994
1998 0720 0 a4z 0968 0984 0991 0994 0 894
1999 0730 0944 0875 o987 G992 0993
2000 0749 0944 0971 0 985 {988
2001 0786 0937 0 969 0977
2002 O 754 0938 0 960
2002 0778 Q910

2004 0770

Notes:

= Settlamaent rates developed by dividing the closed claim count triangle above by the ultimate claim counts in

TABLE 4 16 Tabie 4 18 Column 4 Selilement rates have been relatively consistent potential drop off during latest year
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Accident Yéal;.

1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

Acgident Year

1991
1582
1993
18494
18895
1996
1987
1988
1999
2000
2001
2002
2003
2004

Aceldent Year

1991
1992
1893
1594
1995
1996
1997
1998
1999
2000
2001
2002
2003
2004

TABLE 4 17

12
4971
7 162
7 486
8087
8754
7 566
8185
8821
5 438
8371
5398
4248
4032
5 085

12.24
1574
1 584
2013
1854
1736
1962
1527
1435
1449
1597
1316
1273
1526
1.143

12"214‘.." ‘. .

31568
4 521
3709
4 362
5043
3 8586
5 360
4814
3753
5242
4 862
3337
3930
4 449

Notes:

PC SAMPLE COMPANY
Workers Compensation
Average Case Reserve

as of December 31, 2004

Case Basis Reserves ($GDO]

Chapter Four: Valuation Technigues

108 120

333 35

653 580

371 297
1323 1178

692 499
1205

86108 1084120 To Ul

24 38 48 80 72 84 96
4 343 3513 2488 1427 597 633 513
7071 4 757 2793 2 366 1640 1392 886
8 559 3 756 2 350 1467 1008 738 536
7 033 4127 2 967 1783 949 1499 1498
7 810 4 082 2 655 1 853 1081 601 1033
5 689 3615 2323 2 449 1 052 832 613
G879 4173 2438 1228 1063 647 848
5924 3787 2381 1739 1310 1209
4 289 2271 1436 1182 TiT
5997 3661 2318 2098
4 861 2 166 1571
3060 1425
3885
Open Claim Count
36 3648 4860 6072 7284 8496
354 208 125 74 52 41 25
405 178 118 60 49 38 18
as7 205 141 95 58 40 28
aAg7 248 164 108 56 3t 25
488 211 130 82 59 34 29
458 230 103 69 49 32 20
437 2486 151 82 65 41 41
375 214 108 58 42 a1
366 160 85 80 4G
414 214 113 90
400 200 153
351 235
494
Average Case Reserve per Open Claim
24-36 36-48 4860 8072 72-84 84-96 96-108
12 268 16889 19888 18284 11431 15439 20820
17469 26725 23669 39433 33469 38 667 55 375
14 352 18322 16667 15442 17379 18475 18 143
14 151 16 641 18091 16821 16 946 48 365 58 800
18 004 19346 20423 20159 183322 17 676 35621
13 134 15717 22553 35493 21 489 26 00¢ 30 665
15284 18963 16 146 14915 16,354 16,773 15793
15 797 17696 22046 79,983 || 31,179 . 28482
11719 14194 16 894 [23,242 . 16,881
14 486 17,107 20,525 23 284
12,153 | 10,828 | 10,267
8718 6,062
7,865

13 10
i1 8
i1 11
21 18
25 27
25

108-120  To UR
25 615 3 500
59 364 72500
33727 27000 -
63 000 65439
27 680 18 482
51 808

Chservation: Average case reserve has been reduced during the past 18 months, discuss with claim managers
Reported loss development methods will understate true ultimate losses in 199899 and 20012004

167




RGERS & ACQUISITIONS

INSURANCE INDUSTRY ME

|c0
9e"0
prioa el
9£°0
6570
2£°0
agn
9E'0
<0
¥E'0
¥£'0
o€
ob0
sk
Asusnbaly

payshiby
(4}

Q4L°6Y
OTe'sT
668°9T
YEY'ST
9EG6T
zrT'eT
6’8t
LT8'0T
2T TZ
ere'1z
|FY'TY
78T'0T
£8E'0T
SES'ZT
[ Et-A

paysnipy
&)

¥e9'oTT

06487
622'sT
580°0T
KITUT
669741
L60'9T
8OE'OT
€161
L06°LT
PELIT
TT6°9T
8617 4T
TRTTT
2606
(000'07$)
loased

()

JfodAd U0 190 ABUSHE(LUE 1oL BUnshipe JoYE WRISISUSD $1 SUKEID 16 ADUShDAIY JHoReAIssa0 {6) / (3) = {(6)
puas rored [enuue gGUE 10} paysnipe {25 B - {g)
WONBLE [£OU01SE] UL TUBIEISU0 ARAIEIDL $oBuUBYD AHOADS S1BWIRIN [LONBAISSID OOOT X (1) / (8) =(9)

6¥8'T
£68°T
¥oL'T
£T22
885°T
BET'C
3879°2
T9.°Z
£69°C
8TLC
ozy'z
¥STE
0o0'E
TOL'T

Aueres
pajeunsy

@)

Tor'geT

L9T4T
GRT'OT
LGP'OT
6LT'GT
PTR'6T
PrTST
ZTRULY
T80T
986°6T
9ET0T
£90'8T
TOY'GT
BOT'ET
9850

‘5507 srewmi

payeUIRs]
{5}

&'y alqeL wol (g)
@ =iy

(UMOYS JoU} SISAJRUE J010B) TUAWOIOASE JUNOS LR WOl - {£)
el Auedwon - {4} @) (1)

WAG) tdle]] jeliin pajyeruksa

T66'F6
T90'9 40T
zL9'G £00°T
566'5 1007
10459 TGO
£69'2 00T
018'e 000'T
108'9 000"
pis s 000"
zar s 000t
9vb'L 0001
cob'L 000T
Zve ! 000 T
veg‘e 0001
L00°G 000 T
7 sumog eyewnn 447
pojensy Moo uleD
[$7] (€}

F00ZT "TE 12quiada( Jo se
sIsAfeUy JUhog Wiy s1ewnn

USIIESUDHLLIOS SISIOM

ANYAWGD F1dAYS 2d

ok

608°G
968’
Gr6'S
869°9
0594
2089
56.L'%
g19°)
zzrL
ot L
E9r*L
oAl
¥86'0
L09°g

15930N

Zre'e
£PT'T
vér
G€e
€sT
06
or
TE
Tr

=04

LT

38T

1T

2

)3

o) pouoday swyey wado

(e}

(T)

ST'v A1avi

ol

leaL
FOOT
008
<00¢
TO0T
000T
666T
8661
L66%
0667
G667
66T
€66T
36T
1667

Jeaj, Jueplosy

168
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49343 Runoff Analysis
A runoff analysis is a comparison of the selected ultimate losses from the most recent valuation
to those selected in prior reviews  Schedule P, Parr 2 of the P&C staturory annual scatement dis-
plays the results from a one-year and rwo-year runoff of the company s selected ulrimate logses
The one-year ranoff represents rthe difference in the estimated ultimate losses from the current
petiod to those sefected in the prior year. The two-year runoff compares the carrent ultimate loss
sclections to chose in the penultimate year

The runoff analysis provides two imporrant pieces of information during the valuation
process First, when the current best estimate of the ultimate losses is compared to those
underlying the recorded reserves from the prior accounting petiod, the resulting runoff represents
che impact to the current year s earnings due to changes in reserves relating to prior accident
years  This is one of the more significant quality of earnings adjustments required when per-
forming a valuacion using comparable multiples

A runoft analysis may also be used by the actuary to determine whether the reserving model,
merhod, or assumptions are biased optimistically or conservatively If a similar reserving
process has been used in prior loss reserve reviews, and there has consistently been unfavorable
runoff in the uirimare losses, it might indicate that one of the key assurnptions in the model
is optimistic The acruary petforming the reserve analysis should be able to reconcile material
runoff ameunts by identifying assumptzions in prior loss projections that did not marerialize as
expected and quantifying the impact of the differences

While this test is a valuable rool for an actuary to assess the appropriateness of the reserve
model and the assumprions used in prior reviews, this test should not be used to assess the
adequacy of the curtent reserves  The actuary s best estimate of the ultimare losses must be
selected for che current period for this test to provide meaningful results  Otherwise, ir will
be impossible o discern whether the unfavorable change in ultimate losses was due te an opti-
misric bias in the prior reserving assumptions or conservarive assumprions selected in the

curtent review

4 9.3.5 Loss Reserve Cash Flows

T he loss development factors derived from the paid I DM are used to determine the paid loss cash
flows The inverse of the paid LDF (1/PLDF} represents the expected portion of losses paid at
gach valuation period It is generally assumed that the loss reserves will run off proportionally o
the paid development patzern (Iable 4 19} A more derailed discussion of loss and TAE cash
flows is included in section 4 94 2
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PC SAMPLE COMPANY
Workers' Compensation
Cash Fiow Analysis
as of December 31, 2004

Paid Loss De\;'elepment Patterns
1224 24-36 3848 48-6C 60-72 72-84 8496 96108 108120 120-132%*
(1} Percent of Ultimate 0271 0544 0688 0774 0813 0845 0 864 3 878 0893 O ¢05
{2} Percent Unpaid 0729 0456 0302 0226 0187 0155 0136 o122 Q1097 0095
{3) incremental Paid C D271 0273 0153 00¥6 . 0G38¢ 0033 0019 Qo014 0014 G012

nts
7284 8496 96408 108420 120432%%

Fiture Loss P

{4) {5} : 24-36 3648 4860 60-7
Accident  Total Precent -

Year Reserve Pgi_q .

1591 379 G047

1992 743 0 Q57

1993 851 0070

1994 1589 Q081

1995 1 G54 Q 095

1996 2198 0107 255
1897 2025 0122 240 207
1998 2328 0136 237 248 214
1999 2248 0185 - 276 201 210 181
2000 38583 0187 640 374 272 285 245
2001 3949 0226 g79 589 332 241 253 218
2002 4673 0302 1177 601 504 204 214 224 193
2003 7286 0456 ¢ 2449 1218 822 521 304 221 232 199
2004 12539 0729 | 4698 2635 1311 670 561 328 238 249 215

Total 46 148

Future lnss payments distributed proportional to incremental payment pattern = (4} x (3} / (5)
Each diagonal reprezents a fulure calendar year as shown below
% Table extends beyond 132 months

Future €ash Flow - Expected Calendar Year Paymenis

4}
Accident  Total 2005 2008 2007 2008 2009 2010 201t 2012 2013 2014
Year Reserve . _
1981 379 : 97 a7 o7 89
1982 743 130 156 156 156 143
1983 851 148 123 1438 148 148 138
1994 1 589 . 235 236 196 235 235 238 2186
1995 1654 244 209 208 174 209 209 208 192
1996 2198 255 286 245 245 204 2485 245 245 225
1987 2025 : 240 207 232 199 199 168 195 18¢ 199 183
1988 2328 237 248 214 240 206 208 171 206 206 206
1999 2248 276 201 210 181 203 174 174 145 174 174
2000 3683 G40 374 272 285 245 275 236 236 197 238
2001 3949 879 568 332 241 253 218 244 208 209 i74
2002 4 673 14177 801 504 284 214 224 193 216 185 1885
2003 7 286 2 449 1218 822 521 304 221 232 199 224 192
2004 12 539 4 598 2635 1311 870 561 328 238 245 215 241

(6) Total 46146 14505 7160 4748 3670 3125 2637 2357 2097 1834 1501

Notes: {1} From Tahle 4 14
(2)=1-(1)
{3) Developed from subtracting two successive factors in Row (2) Incrementat Factors not shown!

132444 144156 156188 168180 180182 192204 204216 204-216
00Qi4d Q012 3012 0010 o012 0012 0012 001l

(4) Table 4 &
[ (5) From (2} also Tabie 4 12 Column 3

TABLE 4 19 {6} Calendar year total paymenis
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48 3.6 Discounted Loss Reserves and Fair Value Liabilities

Section 4.9 2 described a number of adjustments that are macde to the capital and surplus ro
determine a company s adjusted book value The purpose of most adjustments is to restate the
value of assets at their current marker value Under statutoty accounting principles, P&C liabil-
ities must be recorded at the nominal value, without discounting these liabilities to reflect che
time value of money. Because statutory accounting is the basis used to determine discributable
earnings, the nominal valae of loss resetves is used in the valuation models However, fair value
liabilities are used for purchase price accounting under GAAP and may be required for valuing
self-insured liabilities for corporate acquisitions

The embedded value in the loss and TAF reserves must be determined for purchase price
accounting undet GAAP  The fair value reserves for GAAP purposes represent the expected
value of che reserves, reduced by & discount for the time value of money plus the marker value
margin for risk associated with an uncertainty of the loss payment stream

There are various approaches to estimaring che fair value reserves for P&C loss reserves  The
CAS White Paper discusses 10 approaches, including the strengths and weaknesses of each
method Some methods determine the fair value reserves directly using a risk-adjusced dis-
count rate  For these methods, the challenge is to determine the appropriate risk-adjusred dis-
count rate to use for rhe various property casualty cash flows Capiral asser pricing model
methods, internal rate of return models, and single period 1isk-adjusted discount methods fall
1a this category.

Other methods to calculate the fair value reserves determine the discount and market value
margin separately For methods that determine the fait value as the sum of two componenrs,
the discount is derermined using durarion-martched yield curves  Once the cash flows relat-
ing to the loss and LAE payments are determined using the techniques discussed in
secrion 4 9 3 3, the present value is determined using standard discaunting techniques (Table
420) Various methods are then used o determine the matket value margin. These include
stochastic simulation, loss development modeling, aggregace probability distribution methods,
and market values derermined from reinsurance transactions

PC SAMPLE COMPANY
Workers Compensation
Loss Reserve Discount Analysis
as of December 31, 2004

Reserve Discount

{1} {2) Calendar Year Payments
Total - -
Reserve 2005 2006 2007 2008 2009 2010 2011 2012 2043 2014
{2) Cash Flow 46145 118505 7180 4748 3679 3125 2637 2357 2097 1834 1331
{3) Years Before a5 15 25 35 45 55 85 75 85 G5
Payment
{4) Discount Factor 09753 09294 08857 08430 08029 D7846 O 7282 06936 06605 06291
15.0%)
{3) Discounted 38047 - 11228 5 655 4 203 3101 250% 2016 1717 1454 1211 1001
Resewe
Notes:
(1) (2) From Table 4.19 {Note: Not all calendar years shownj
{3} Assumes payments made uniformly during the calendar year
bl (4 [1/1 OB]%(3)
TABLE 4 20 (8) = {2) x {4} {Note: Present value of expected payments made during 2015-2021 included in total )
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The method selected by the actuary is based on the strengths and weaknesses of the method,
the lines of business written by the company, the data available for the calculation, and ease of
explanaticn

494 P&C CASH FLOW ASSUMPTIONS

For P&C insurance valuations, significant actention is given to the adequacy of the {oss reserves
and rthe loss rario assumptions used in the valuation model However, as Witctaflt documented
in her 1989 paper, the assamptions telaring ro the timing of the cash flows also presenr signifi-
cant risk to the valvation The claims processes used by P&C companies create significantly dif-
ferent claim payment parterns as noted in the discussion on loss development methods in section
49321 Therefore, an analysis of the direct payment patteins and reinsurance recoveries is
needed to assess the timing of cash flows for the targe: company

4 841 Investment Returns

The issues relating to invesrment returns are similar to those for life and heaith insurers discussed
insection 444  Due to the variability in payment patterns for property casualty losses, property
casualty insurance companies do not always develop investment strategies to match cash flows
While developing the valuation model, specific attention should be given o the mix and dura-
tion of the assets suppotting the liabilities If the assets supporting the loss resetves are not prop-
erly matrched o the expected loss payment stream, the insurer may be forced to liquidate high
vielding bonds or sell equities during inoppottune times

4.94.2 Loss and LAE Cash Flow

The EDFs from the loss development method define the payment patcerns and percenrage
of unpaid loss at each age of development Tt is generally assumed thar the selected oursanding
losses for each accident year will be paid in subsequent periods propottional to the reduction
in unpaid losses implied by these development patterns

The selected reserves may not be based on the paid LDM when other methods produce more
reliable resuits When the selected reserves are similar to that indicated by the paid LDM, or
when the differences are due to random vatiation, it is reasonable to assume cash flows will
follow the paid IDM pactetns  When the paid IIDM produces indicated reserves that are mate-
rially different from the selected reserves, adjusements o the cash flows derived by the paid
1DFs may be necessary Berquest & Sherman techniques to adjust the historical paid foss dara
for changes in settlement rates may be used to develop revised paymen: pateerns
Alternatively, 2 payment pattern may be derived by fitring a curve through the percentage of
unpaid losses selected for each accident year

The number of lines of business or segments used to determine the loss and LAF cash flows
is usually consistent with the analysis petformed to assess the adequacy of the reserves
FHowever, lines of business are sometimes combined to simplify the cash flow assumptioas

When non-homogenecus lines are combined, the historical composition of the consolidated
lines should be evaluared to ensure that there has not been a significant change in the mix of
business that would alter the expecrarions for future payment patterns

Many of the comments relating to P&C losses apply to the LAE cash flows The amount
and duration of the defense and medical cost containment expense cash flows will depend, in
parz, on the company s claim sercling philosophy However, since many P&C insurance poli-
cies require the insurer to defend the insured, the tail for these costs is uswally larger than the
tail for losses

For other adjusting costs, statutory reporting requitements require insurance companies to
assume thar 50% of the AQP expense is allocated proporrional ro claim payments, 45% is allo-
cated to the current accident year, and 5% is allocated to che prior year Models based on
reported and closed claim counts will generally produce a bettet estimarte of acrual cash flows
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4.9 4.3 Reinsurance Cash Flow
Properzy and casualty insurance companies use various forms of reinsurance to reduce risk and
provide surplus relief. To properly account for the cash flows, the valuation madel should include
direct and ceded assumprions for premiums and losses For preportional reinsurance contracts,
such as quora share and surplus share agreements, the reinsurer assumes a predefined percentage
of the premium and loss Ceded cash flows for proportional reinsurance follow the insurance
company s assumptions

For excess reinsurance coatracts the insurer temits the ceded premium during che conrrace
year bur only receives reimbursement when the insure: s loss payments exceed a cereain limit
Excess reinsurance may be written on a per occutrence basis, a per event basis {for catastro-
phes), ot an annual aggregace basis  The terms and conditions of reinsurance policies are
custom designed to meer the needs of each insarer Therefore, these contracts must be
reviewed carefully to understand the coverage that has been exrended and rhe resulring cash
flows for the ceded premium and losses.

4 8.44 Premium Cash Flow
The length of the policies issued by the insurer, the type of billing plans used, and che collec-
tion process will affect the premium cash flows and the accrual of unearned premium reserves
Most P&C insurers write annuzal policies, but it is pot uncommon for personal auromobile poli-
cies to be written on a six-monrh basis  Properry and casualey premiums may be paid annu-
ally, or billed monthly, quarterly, or semiannually Some companics thar use the independent
agent distribution system offer agency-billing opcions, whereby the insurance agent or broker
collects the premium and remits balances to the insurance company Other P&C insurance
companies use direct billing, electronic fund transfers, and credir card billing oprions

Special artention should be giver: to the preminm cash flows on retrospectively rated peli-
cies and other commercial policies with loss-sensitive adjustment provisions. Under these
plans, an initial premium deposit is collected and annual premium adjustments are madc
based on the insured s loss experience until all losses have been settled

495 MANAGEMENT PLAN ASSUMPTIONS

When the acruarial appraisal is being performed by the selling company, the management
assumptions used in the valuarion model should be consiszent with those used in the pro forma
financial statements For P&C insurance valuarions, derailed forecasts are usually only made for
shott periods of time {5-7 yeass) and simplifying assumptions are made for longer forecasts
Appraisals prepared for the investor may include alcernative assumptions ro desermine the eco-
nomic value of assumed synergies, embedded opticns, and transaction costs. This section contains
issues relating to the management assumptions that should be considered for P&C insurers

45851 Premium Projection

The premium projections for P&C insutance companies have greater uncereainty than chose in the
life and health insurance industry Property and casualty insurance products are usually sold as
annual conrracts withour guaranteed renewal provisions ** Insurance companies often re-under-
write their policyholder upon renewal and have the option to cancel coverage or charge a signif-
icantly higher premium when there has been an increase in risk of loss  The P&C insurance mat-
ket is highly competitive, and policyholdets often change insurance carriers  In the personal insur-
ance markez, policyholders or their insurance agents often shop the marker for comperirive prices
In the commercial lines matker, company risk managers keep constant pressure on their brokers

F0 tr should be noted chat for persomal lings insurance some seate insurance regulations place noncenewal restriceions

Of1 INSUFANCE CAITIETS
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to place insurance coverage ar the most competitive tates  As a result, che persistency for P&C
insurance companies is significantly lower than those for life and health insurance companies

Premium projections are usnally made on a written premium basis, and the premium is
earned proportionally during policy term Written premium for the prospecrive period should
consider:

Wrtitten premium during previous periods

- Less a reduction for nonrenewed policies

+ Plus new business exposure

+ Plus increases from inflarion sensirive exposure base {i e , payroll and revenues)

+/- Plus impacr of planned rate changes

+/- Plus flexible pricing modifications (experience modifications, schedule modifications,
pricing ciers, and othet subjective discounts)

Many rimes the new and renewal components are combined in a P&C valuation model.
However, it may be necessary to develop separate projections of these compenents to derermine
the value of intangible assets for STAS 141 (see Chapter 8) The intangible value of renewals
for short-term contracts and the intangible value of distriburtion relationships are sometimes
estimared separately using historical renewal rates and new business assumptions

A common investor complaint regatding P&C valuation models is the amount of subjec-
tivicy underlying the key paramerer used in the model Modeis thar incorporate a constant
change in fotecasted premiums, withour contemplating changing marker conditiens, are sub-
ject to investor skepticism By forecasting the premium Impact from each of the components
above, the actuary is able to validate the reasonableness of the assumptions using the compa-
uy s histotical results, the company s marketing plans, and anticipated changes in the under-
writing cycle. Furthermore, many of the compenents used to project premium ate also used
to forecast future losses

4.952 Loss and Loss Ratio Assumptions
Losses for the prospective accident periods may be forecasted directly or by estimaring funire loss
ratios that will be applied ro managements forecasted premiums Regardless of which mechad
is used, an analysis of the components undeclying the forecast should be performed ro validate
the assumptions The expected losses or loss ratio detived for the loss reserve analysis described
in section 4 93 2 2 is typically the base from which the forecasr is made

Forecasted losses are then projected by adjusting the base year expecred loss (ot loss ratic)
for:

- Reduction in exposure for nonrenewed policies

+ Increase for new business exposure

+ Increase for loss inflation

+/- Adjustments for frequency and severity trends

+/- Impacts from underwricing changes

When using the loss ratio approach to forecast losses, changes in exposure are not needed
because they are implicit in the forecasted premium. In addition, only inflation net of premi-
um inflation is used to modify the expected loss ratio

Forecasted changes in losses from underwriting come from two sources: modifications ro
policy provisions that expand or reduce insurance coverage and changes in the company’s mix
of business When the loss ratio approach is used to forecast losses, revisions to policy provi-
sions may have no impact on forecasted loss racios if they are introduced with a corresponding
change in rate levels
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Macrerial modifications in the expected loss rario from changes in the mix of business should

be justified with a reasonable business plan  Underwriting changes in the company s mix of

business occurs when the quality of the new business differs from the business lost at policy
renewal Premium growth assumptions should be consistent with the other underwriting
assumprions. For example, loss ratio improvements resulring from the elimination of an
unprofizable segment of business should be accompanied by a corresponding reduction in
exposure  Conversely, significant growth assumptions are typically coupled with loss ratio
deterioration since new business loss ratios are generally assumed to be higher than those from
a stable book of renewal business, and premium reductions are usually required ro attract new
business The P&C underwriting cycle should be considered when developing the loss ratio

assumptions

45873 Expenses and Expense Ratios

The issues for developing management plan assumprions for expenses are similar ro chose for life
and health insurers  Agent commissions, taxes, and a portion of the general and other acquisition
expenses are considered varizble expenses and ate forecasted as a percent of written premium  The
remainder of the general and other acquisition expenses are forecasted using CPI inflation or
other reasonable business plan assumptions

4.9.64 Reinsurance

In the sell-side appraisal, the reinsurance assumptions fot the forecasted period are typically con-
sistent wich the current program  However, the investor should also consider the reinsurance
underwriting cycle and the profitability of the teinsurance program {from the reinsurers perspec-
tive} when assessing the reinsurance assumptions selected for the forecast  If the ceded experience
has historically been unprofitable for the reinsurer, the forecast should include anticipared increas-
es in the cost for reinsurance and increases in anticipated retention levels When the buy-side
appraisal is being performed for an investor thar will consolidate the rarger inro jrs existing oper-
ations, the appraisal may also be performed using the assumprions consistent with the investor’s
reinsurance program The difference in the two estimates represents the value of the embedded
reinsurance option or an additional integration cost for the acquisition

4.9.6 OTHER UNIQUE PROPERTY CASUALTY VALUATION ISSUES

There many ocher issues associated with P&C insurers that go beyond the methods and assumnptions
used in the valuation model for an acruarial appraisal Some of the more important issues are
summarized in this section

4.9 6.1 Adjustments for Market-Multiple Valuations

As noted above, acruarial appraisal values using discounted cash flow techniques are not always
available for P&C insurance companies Under these circamstances, investors may rely on mar-
ket multiples of comparable companies to determine a reasonable bid price pending a more thor-
ough analysis of the economic value  This method atrempts to determine a company’s marker price
{as opposed ro its economic value} by applying a facror to key financial searistics, such as:

1 earnings before income tax (EBIT),
earnings before income rax, depreciation, and amortization (EBITDA),

s}

revenues,
cash flows,
assets, and

ON A B

boaok value
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The ratios of price (o toral invested capiral) fo each of the financial statistics above are cal-
culated for all recent acquisitions and evaluated to select the appropriate multiple to apply to
the financial statistics for the rarget company

When using the marker-multiple approach for P&C insurance companies, there are two
important issaes that should be considered First, marker multiples will be most appropriate
for peer group companies, companies that ate most similar te the target company Second, cer-
rain adjustments to the financial statistics may be needed before calculating the marker-mul-
riples or before applying the benchmark multiples to the rarget company's data

Property and casualty insurance companies are not homogeneous  The mix of business
wricren, the type of insurance product sold, the size of the company, the distiibution channel,
and the geographical location of the markers create significant differences in the risk of the
business Iheoretically, the companies with less risk will command higher marker multiples
Therefore, when using a market-multiple approach, the marker-mulriples from companies
that are reasonably similar to the target company represent the best benchmarks  However,
the number of P&C acquisitions is limited, and the diverse nature of property casualty opera-
tions makes it difficult to find multiple peer group acquisitions. Uader these circumstances,
one may adjust the mulziples of relatively similar companies for any perceived differences in
risk

Cerrain financial statistics are subjece to significant variability due to the risk inherent in
the P&C exposure. Othets are subject to distortions from the loss reserving process When
applying the market-mulriple approach, it is sometimes necessary ro make adjustments to
bath the benchmark multiples and the target s earnings (or ocher base) to which they are being
applied  The two most common adjustments are distortions caused by cataszrophes and
changes in reserve adequacy  The absence or presence of cazastrophe losses may significanely
alter the earnings multiples. Similarly, changes in the reserve adequacy or distortions in the
calendar year earnings from prior accident year activity may distort marker-multiples based on
book value of earnings. Therefore, adjustments to the financial statistics to normalize for these
and other variations may produce a becrer set of market-muitiples for the peer group compa-
nies and reduce errors when they are applied to rhe targecs statistics

49862 Unearned Premium Reserves for Multi-Year Policies
Many P&C insurers offer commercial insurance products that have tetrospective premium provi-
sions  These policies allow for the collection of additicnal premium and return of excess premi-
um based on an insured s actual losses  Retrospectively rated policies may be wricten on a paid
loss basis, reported loss basis, or a developed loss basis Policies wrirten on z paid loss basis pro-
vide rhe insured with the mast favoreble cash flow terms  To eliminare the credir risk, these poli-
cies usually requite the insured ro post secutity for the unpaid premiums in the form of an irrev-
ocable letter of credit. Retrospective premium adjusrments are earned as written  Therefore, an
actuarial reserve must be calculated ro properly accrue for expected additional or rerurnable pre-
minm

Some P&C insurznce products cover an exposure ovet a multiple-year period, sometimes
teferred to as long-duration conrracts  Coverages such as residual value insutance, cicle insur-
ance, and warranty insurance are examples of this rype of product Under masrt long-duration
concracts, the premium is paid ar policy inception and eatned during the exposure period
Losses may be incurred at any point duting the coverage period with no specific
accident date  Therefore, the accounting principle of marching may be applied to atlocate
these losses over the years during which the premium is earned

When a book of business is significantly underpriced, the unearned premium may oot be
sufficient to caver all of the iosses thar may emerge during the remaining coverage period
Thercfore, for long-duration contracts, it is also necessary to test the adequacy in the unearned
premium reserve and establish a resecve for any deficiencies chat may emerge
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4 563 Environmental Liability/Asbestos/Mass Tort

For some acruarial appraisals, the unpaid losses relating to environmenral liabiliries, asbesros
exposure, or other mass tort claims are recorded on a best estimare basis, and the risk associated
wich this exposure is included in the selection of the investors required cost of capital However,
due ro the significant risk inherent in rhis exposure, the economic value of these liabilities is often
rreated separately. Actuaries that specialize in this produce are retained o evaluare the remaining
exposure, estimare the indicated reserves, and develop assumed cash flows  Many times the
indicared range of reserves resulring from these exposures is extremely large  Therefore, a separare
risk-adjusted discount rate may be selected to estimate the economic vaiue of these special
exposures, and special purchase and sale provisions ate developed o mitigate the risk

4.5 86 4 Catastrophes and Concentration of Risk
The catastrophic risk associated with property insurance should be consideted in the selecrion of
prospective loss ratios and che required cost of capital. Property and casualty insurance companies
commonly use castrophe models to determine their rtisk and exposure from windstorms,
earthquakes, and other events The results of these models are usually reported to insurance
company tating agencies A common catastzophe model will develop the expecred loss fora 100-
year event These staristics may also be useful for an investor in assessing the relative tisk for the
rarget company compared to others in the peer group when using cthe marker multiple approach

In the Uniced States, insurance companies are not permicted to establish loss reserves for
cazastrophe losses that have nor occurred. The NAIC has made proposals for establishing tax-
deferred reserves to protect cthe solvency of property insurers In essence this reserve would be
considered a segregation of surplus in an acruarial appraisal

In other countries, insurers may be allowed to (or may be required to) establish equalization
reserves for this exposure  For the purposes of determining the appraisal value of P&C insur-
ance companies in the United Srates, elimination of the equalization reserve is included as &
book value adjustment

4.97 SCENARIO VS. STOCHASTIC RISK EVALUATION

The limired rime frame to perform the valuation may prohibit a detailed analysis of the key vari-
ables required for stochastic modeling  Most nontechnical executives and investment bankers
prefer scenaric testing 1o assess the risk of the various assumptions  Using this approach, differens
valuations ate produced under a tange of scenarios, vatying key assumptions such as loss ratios,
discount rates, and premium growth rates Key parameters ate sometimes varied, holding other
variables constant to test the sensitivity of particular parameters on the appraisal value While
rechnical shorrcomings may exist, this approach allows the actuary to focus the decisionmakers
atcention an the key assumprions, providing @ measure of how a change in those assumprions will
impacc the appraisal value

When discussing the valuation risk, it is important to distinguish che different types of risk
thar exist Cerrain 1isks may already be considered in the valuation through the selected cost
of capital or risk-adjusted discount rare  As discussed in section 4 4 7, the cost of capiral used
in many sell-side valuations is derived using a capital asset pricing model (CAPM) approach
and an insurance induscry bera. The insurance industry bera 1efleces the relative tisk for the
insurance industry An appraisal using a hurdle rate derived in this manner would only incor-
porate the markert risk {systematic tisk that cannot be eliminated through diversification) with
no additional provisions for cthe specific risk of the targer company. Many financial experts
argue thar this is the appropriate hurdle rate to use in the valuation model. However, from
the investor s point of view, the specific risk of the targer company should also be considered

The cost of capiral should be increased i the target company has unusually high underwrir-
ing risk, asset risk, or parameter risk  Underwriting risk Is generally related to long-tailed
liabilities or a material exposure to carastrophe losses  In pricing P&C products, the underwric-
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ing risk is typically reflected through higher profic loads and through the cost to transfer the
risk to the reinsutance markets A company thac retains the underwricing risk is expected to
receive higher profits as compensation for assuming this risk  Similatly, adjustments to the
required cost of capital may be needed if the targer company has a relatively risky investment
portfolio supporting its liabilities Finally, if there is significant uncerrainty in estimating key
parameters for the valuation model, the investor may reduce the appraisal value by increasing
the required cost of capirtal to retlect this risk

With the range of values derived using the various techniques described in this chaprer, deciding

the ultimate value of the targer company is in the hands of the management of both the seller and
the buyer Due to the complexity of insurance enticies, there are many factors thar could be
weighted differently in the eyes of the parcies involved The financial advisors job is to provide
management of both sides with a range of reasonable values Once this range bas been identi-
fied, the price ultimately paid by the buyer will be decided in the negotiation process

The tables on the following pages identify the major public life and P&C insurance trans-
actions that have occurted over the past 25 years wich a purchase price in excess of $500 mil-
lion, and that include a North American buyer or seller  Along with the purchase price, the
tables display the resulting GAAP P/E and P/B ratios Table 4.21 lists life company transac-
tions while Teble 4 22 shows P&C company deals

INSURANCE M&A ACTIVITY
Selected 1987-2003 Announced Life Transactions
Deals $500 Million or More

Buyer Unit To Be Bought : Price GAAP GAAP
: : (in $millions) P/E P/B

1987

1988

1989 : :

GE Capital FGIC 5472 ¢ 98 12

Zurich insurance Marvland Casualty 7400 9g 08

1990

1981

AMEV {Fortis) Mutual Benefit Group 5000 100 NA

1992

HNUM Colenial Companies 5700 ¢ 15.0 19

Conseco Bankers L&C 60C0 NA 28

1593 .

GE Capitail Corp . Great Northern ins Annuity 5250 ) ig o 14

GE Capitat Corp United Pacific Life 5300 . 100 08

UNUM Colonial Companies 656 0 150 19

1994

Torchmark Corp American Incame Helding inc 56365 - 14 4 z8

Arnerican Generat Corp Western Naticnal (40%) 7240 83 11

American General Corp Frankiin Life 11700 148 09

American General Corp Unitrin 26110 275 13
TABLE 4 21
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Buyer

1987
1988

1989
GE Capital
Zurich Insurance

: 1990

1991
AMEV {Fortis)

1992
UNUM
Conseco

1993
GE Capital Corp
GE Capitai Corp
UNUM

1984

Torchmark Corp.

American Generat Corp

American General Corp
| Ametican General Corp

1995

Jefferson-Pilot Corp
Humana Inc

GE Capitat

Zurich & Insurance Partners

1996

Conseco In¢e

Censeco Inc

American General
Censece Inc

Provident Companies
GE Capital

1997

American General Corp
Lincoln National Corp

T American General Corp
ING Group NV
Great West

American United Life Insurance Co

1998
Fortis
Lincoin National Corp

Swiss Rensurance Co
UNUM Corp

American International Group Ins

TABLE 4 21

Unit To Be Bought

FQIC
Marytand Casually
Mutual Benefit Group

Coloniat Companies
Bankers L&C

Great Northern Ins Annuity
United Pacific Life

Coloniat Companies

American Income Hoiding Inc
Western National (40%)
Franklin life

Unitrin

Alexander Hamilton Life
Emphesys Financial Group
Life of Virginia sub of AON

_ Kemper Corp

. Life Partners Group

Capital American Financial Corp
Home Beneficial Corp
American Traveters Corp

Paul Revere Corp {merger)
First Calony Corp

Western Nationat Corp (55% not owned)

! Cigna Corp s life insurance and annuity

business

: USLIFE
: Equitable of Towa
" Lendon insurance Group

indiznapolis Life insurance Campany

Jehn Alden

Actna Inc s U.§ Individual Life
insurance husingss

Life Re Corp.

Provident Gos

SunAmerica Ins

Chapter Four: Valuation Technigques

INSURANGE M&A ACTIVITY (Continued)

Price
{in $millions)

642 0
7400

5000

5700
800 0

3250
550 0
856 0

563 B
7240
11700
26110

5750
650 0
950 0
17440

800 &
650 0
865 0
7740
12000
17820

11780 ¢
14000

16841
22000

£529400
merger

5759

10000
195680
48000
18 2000

GAAP
P/E

99
99

108

15 ¢
NA

18 0
100
150

14 4
83
146
275

113
10 4

212
127
17 8
2272
137
14 6

180
175

216
138
18 8

268

14 4
384
16 3
358

GAAP
P/B

12
08

NA

19 |
28"

14
o8

19

28

11

09
13¢

23"

12
19

14
22
13
28
oo

14

22

15
27
19

16

286
17
54
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Buyer

1999

Alistate Corp

Aggon NV

2000

Raoyat Bank of Canada

Hartford Financial Services
ING Groep NV

ING Groep NV

AXA

2001

American inteirnational Group inc
GE Capital Corp

Old Mutual Ple

Hartford Financial Services

Nationwide Fihancial Services inc
o AEGON NV

Sun Life

Swiss Reinsurance Co
American Internationat Group inc
Sun tifa

2002

MetLife Inc

Nationwide Financial Services Inc
Prudential Financial Inc
Manulife Financial Corp

2003
Bank Cne Corp

Hartford Financial Services
Group Inc

United Health Group

AXA

Prudential

GreatWest Life Co
Manulifa Financiat Corp

RGERS & ACQUISITIONS

INSURANCE M&A ACTIVITY (Continued)

Unit To Be Bought Price |
{in $millions) :

American Heritage Life Investment Corp 10941
Transamerica Corp 10688 9
Liberty Life Insurance Co & Liberty 5787
Insurance Services

Hartford Life inc. (20% nol owned) 1308 ¢
Agtna Financial Services & Aetna International 50000
ReliaStar Financial Corp 50112
AXA Financial {39 7% not owned) 24000
Chiyoda Mutual Life Ins Co 51385
Natlanal Mutual Life Assurance Society 5241
Fidelity and Guaranty Life insurance Co 6360 |
{sub of $t Paul Cas} :
Fortis Financial Group 11200 ¢
Provident Mutual Life Insurance Co 15600 |
1 C Penney Direct Markeling 1 600 C
Keyport Life insurance Co, and Independent 1702 ¢
Financial Marketing Group ;
Lincoln National Reassurance 20000 -
American General 234008
Glarica Life Insurance Co C$7 3395
Aseguradoera Hidalgo S A 966 8
Provident Mutual Life Ins Co 11200
American Skandia Inc 11500

¢ Canada Life Financiail Corp 38176

. Zurich Financial Services Group

* {most of U S life ins group) 8000 -

: CNA Group Life Assurance Co 500 0
Galden Rule Financial Corp 5000
MONY Group Ing 14820
Ratirement Business of Cigna 21000
Canada Life Financial Corp 4 800 ¢
John Hancock Financial Services 104000

GAAP

P/E

243
143

161

151
133
1843
286

108

145

160
178
195

168

1085
194
1z 4

GAAP
F/B .

33
17

31

24
39

11

15

27
24

34

o7
17 .

o7

ov
18
20
13-

TABLE 4 21 Source: The Shapiro Network Jnc  with assistence of others most recently PW Mattingly & Co {1998 - on)
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Chapter Four: Valuation Technigues

Selected 1987-2003 Announced P&C Transactions

Buyer

1987
1988

1989

G E Capital

Zurich Insurance

1390
. Winterthur Swiss insurance
. Allianz AG

investar Group

1291

1992
KKR {with Am Re Mgt)

1993
Primerica Corp

1994

Commercial Union Pl
CNA Financial
General Re

1995
Berkshire Hathaway
Travelers

1996

ACE Ltd.

Aetna L&C Co
American Financial
General Re

Munich Reinsurance Co
Scor US Corp

Swiss Re

1997
American International Group
ACHN Corp
Cradit Suisse Group
Exel Ltd
. G E Capitat Corp
© General Motors Acceptance Corp
¢ MBiA Inc
Partner Re Lic

Partner Re Lid
Safeco
TRG Holdings Corp

i

TABLE 4 22

Deals $500 Million or More

© Unit To Be Bought

FGIC

P&C sub of American General

Ganeral Casualty Cos
Fireman s Fund Ins Co
Home insurance Co
American Re-Insurance Corgp
Traveiers Corp

Group Victolre

: Caontinental Com,
- Cologne Re (50 1%)

GEICO {remaining 49%)
Aetna Property Casualty Operations

Tempest Reins. Co Ltd

U S Healtheare Inc.

Alimerica Property/Casualty

Matianal Re Corp

Amaerican Re Corp

Allstate Reinsurance (U S operations)
Mercantile & General Re {from Prudential UK)

American Bankers

- Alexander & Alexander Services
¢ Winterthur Ineurance Go

. GCR Holding Limited

. Colonial Penn Group

integen Corp.

CapMac Holding Inc

Societe Anonyme Francaise

de Reassurances

Swiss Reinsurance Co
American States Financiat Corp
Resotution Groug - sub of Xerax

Price
{in $millions)

542 0
740 0

8300
33000
Q700

14000
48000

23100
12000
5950

23290
40000

976 0
83000
7000
940 ©
31780
5000
26800

22000

12000
95100
845 1
9500
5i8 8
6525
9722

2500
238224
6120

GAAP
P/E

99

170

1890

1310

213

22

17 3

210

83

196

GAAP
P/B

12
08

29
17
80

13

09

30

24
38

27
16

30
19

23




INSGRANCE INDUSTRY MERGERS & ACQUISITIONS

182

Suyer

1998

Ace Lid

Assoc 1st Capital Corp
Berkshire Hathaway
CMAL Investment Corp
Exel Lid

Fairfax Financlal

General Electric Co
Guardian Royal Exchange

Hannover Re
Mationwide Mutual
Nerwich Union Pl
Partner Re Ltd

St Paut Cos

199%

ACE Ltd,

Chub Corp

Farmers Insurance Exchange
Fidelity National Financiat
Fortls

Linerty Mutual

Markel Carp

Metrapolitan Life iInsurance
Company

Royal & Sun Alliance insurance
Group

Swiss Reinsurance Company
XL Capital Ltd

2000

American International Group
Citigroup

Dexia SA

Radian Group o

2001

White Mountaing Insurance
XL Capital Lid

2002
2003

AlG
Liberty Mutual Insurance Group

PMI Group Inc + Investors
St Paul Cos Inc

TABLE 4 22

INSURANCE M&A ACTIVITY (Continued)

Unit To Be Bought

CAT Lid

Northland Co

General Re Corp

American Corp

Mid Coean (73% not owhed)

Crum & Forster Holdings sub of Xerox
Kemper Reins Co

Netherlands Insurance Cos

{Sub NG Groep NV}

Clarendon Ins Group

Allied Group

London & Edinburgh insurance Co
Credit Swisse Group (Reinsurance operations}
USF&G

Cigna Corp - P&C Business

Executive Risk In¢

Foremost Corp of America

Chicago Title Corp

American Bankers Insurance Group

Guardian Royal Exchange PLC (U S operations)
Terra Nova Holdings tid.

St Paul Cos (personal lines insurance
operations)

Qricn Capital Corp

Underwriters Re Group Ing
MAC Re Corp

HSB Group Inc
Reliance Greup Holdings surety businass
Financial Security Assur Holdings

. Enhance Financial Services Group

. CGU Corp
Winterthur International ins Co

(sub of Credit Suisse}

GE £dison Life {Japan) & U § auto & home ins
Prudential Financial {property & casualty
business)

Financial Guaranty Insurance Co (subofl GF }
Travelers Property Casualty Corp

Price

{in $millions}

7115
600 ¢
22 3000
646 4
21435
565 0
500 0
11500

5000
14889 .
5239

7810

26708 .

34500

8023 .

814 0
11396
28000
14650

886 4

800 O

14000

7250
11854

12038
5800
26492
549 8

21700
BI85

21500
5400

18350
161385

GAAP
P/E

229

128

183
269

17 4
200
160
104
97

12 1

116

313

181
12 2

82
56 3

130

GAAP
P/B

i5

27

21
a5

20

19

40

14

15
25
29
24
25

16

22

14

31
36
21 :
08"’

08

10

14

Source: The Shapiro Network. Inc  with aszistance of others most recently W Mattingly & Co (1996 - onj




