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ACTUARIAL VALUATION OF PROPERTY/CASUALTY 
INSURANCE COMPANIES 

ROBERT W. STURGIS 

Abstruct 

There has been a surge of insurance company acquisition and merger activity 
in the United States and Europe in recent years. Most of this activity has been 
in the life insurance area, but the pace of property/casualty activity has picked 
up recently, and there are predictions of heavy future activity. 

The bibliography following this paper is not an exhauxtivc list of readings 
on the subject of actuarial valuations of insurance companies. but it represents 
an impressive library of actuarial readings on the subject of life company 
valuations. However, there is scant actuarial literature on the subject of casualty 
company valuations, and such discussions are absent from our Procrec1ing.s. 

Evidence of the interest in this topic is the fact that the 2 1st International 
Congress of Actuaries held in June of 1980 had as its Topic 3. “Estimating the 
Value of Insurance Companies and Portfolios,” with thirty papers presented. In 
his introductory remarks, J. B. R. Lieberman’ suggested three general points 
for discussion. One of the three was: “How are non-life (property/casualty) 
insurance companies and portfolios valued in practice?” None of the thirty 
papers presented dealt specifically with property/casualty companies and, in 
spite of Mr. Lieberman’s suggestion. the discussion was confined essentially to 
the life insurance business. 

Accordingly, this paper is intended to set forth a basic method for the 
actuarial valuation of property/casualty companies. 
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ALTERNATIVE MEASURES OF VALUE 

Mogens Andersen2 in his paper points out the need to differentiate between 
the price a buyer is willing to pay and economic value. Bowles and Turner7 go 
further in discussing this point. Purchase price is defined to be “the amount for 
which a company is, or is expected to be, purchased in an acquisition trans- 
action.” “ In short, purchase price represents what an acceptable price is, or is 
expected to be, to borh buyer and seller, and reflects the psychology of, and 
forces at work in, the marketplace.” The authors define value, on the other 
hand, as the result of appraisals independently performed by the buyer and the 
seller. Value represents what an acceptable purchase price ought to be and 
“value determinations normally set the limits of purchase price acceptability.” 
The authors proceed to describe in some detail five measures of value. These 
are summarized very briefly below. 

Murket Value is the value of outstanding shares of common stock. This 
measure is relevant since almost all acquisitions are consummated at a purchase 
price greater than market value. 

Book Value is the amount of shareholders equity in the insurance company 
to be valued, on a GAAP or statutory basis. Since book value does not reflect 
any value for the company’s ability to produce profitable business in the future, 
it may be a part of, but is not in itself a reasonable reflection of what an 
acceptable price would be. 

Comparative Vahes are the ratios of purchase prices for recent company 
acquisitions to denominators such as market value, book value and earnings. 
For example, two comparative values that are representative of recent acquisi- 
tions are two times statutory net worth and ten times statutory earnings. 

Dilution Value means the purchase price that would decrease the buyer’s 
earnings per share or return on equity, whichever basis is used. Dilution value 
serves as an indicator of the maximum purchase price which would likely be 
tolerable to the buyer’s shareholders.and, thus, does represent a relevant con- 
sideration by the buyer in a purchase transaction. 

z M. Andersen. “Some Remarks on the Value of Insurance Companies and Portfolios.” (Topic 4). 
Trunsucrions of the 2/a Intrmcrrimul Conp-es.\ of A~~rurrries. (June 19-26. 1980). p. I 

’ T. P. Bowles and S. H. Turner. “Acquisition of a Lift Insurance Company: Dctcrmination of 

Value and Purchase Price,” (Topic 4). Trunsuctiom offhe 2 1st Inmxu/iontrl Corlgre.ts o/ Acmcrrirs. 

(June 19-26. 1980). p. 84. 
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Economic Value is the book value plus the present worth (i.e., the capitalized 
value) of expected future earnings. 

Of the measures of value enumerated above. only economic value fully 
satisfies our definition of value. The others place certain practical boundaries on 
the purchase price, but do not represent what an acceptable purchase price ought 
to be. Economic value is based upon a projection of future earnings. and as 
such, it is a determination which actuaries are most qualified to make. 

ACTUARIAL DETERMINA 1 ION OF t~‘ONOMI(‘ V41.1JF 

From a review of the actuarial readings on this subject, it appears that 
J. C. H. Anderson’? 1959 paper was the genesis for the current concept of 
actuarial valuations of life companies. In that paper Mr. Anderson pointed out 
that the value of a life insurance company must represent more than the total of 
its capital and surplus: “A more realistic value of an entire company must take 
account of its business in force and agency organization.” Specifically, one 
must evaluate: 

I. The present value of unrealized protits on business now in force. dis- 
counted at a rate representing adequate return to the investor on the total 
value; and, 

2. The present value of profits on new business. 

Future earnings can be capitalized at any desired rate of return. Selection of 
such a rate depends upon the buyer’s desired return on investment and his 
assessment of risk. In particular. the Ices confidcnco one ha5 in the projections 
of future earnings. the higher the risk rate of return should be in the discounting 
of those projections. 

This general valuation concept has been adopted in all ol‘the works reviewed 
by this author. 

As Bowles and Turners pointed out. the adopted concept requires that the 
determination should only include earnings tr\~ri/trh/c~ to the buyer. This suggests 
that earnings should be after federal incomc tax and should be statutory rather 
than GAAP. because such earnings arc available for reinvestment in new busi- 
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ness and/or withdrawal from the company as shareholder dividends. It also 
suggests two alternative formulas: 

1. The discounted value of maximum stockholder dividends; and, 
2. Current net worth plus the discounted value of future earnings less cost 

of capital. 

The first formula is based on the principle that only dividend income is 
available to the investors, and thus, only that should be considered. In other 
words, the economic value of net worth is best reflected by the earnings it 
produces by virtue of its investment in the insurance operation. Thus, the entire 
valuation is based upon projections of future earnings and is wholly dependent 
upon the particular selected risk rate of return. 

The second alternative splits the economic value into component parts, and 
is the one most commonly adopted in the literature. The first component, net 
worth, is an accounting value, directly available from financial statements, and 
perhaps, subject to actuarial adjustment for reserve adequacy. This represents 
a significant portion of economic value and is not dependent on the selected 
risk rate of return. The third component, cost of capital, recognizes that the 
capital and surplus required to support the insurance operation will be required 
to be invested in a conservative manner. The cost of capital then is based upon 
the difference between the anticipated rate of return that will actually be realized 
on invested capital and surplus, and the rate of return it could be earning if 
invested elsewhere. 

In the examples that follow, the second, or traditional, formula has been 
used. For a life insurance company, future earnings are usually based on separate 
valuations of the in-force business and new business. Here, the business in- 
force includes the renewals of current policyholders, since most individual life 
insurance business is issued with long term benetit and premium guarantees. As 
such, the value of the busmess in-force is often the largest part of the value of 
a life insurance company. 

In property/casualty, coverage and premium guarantees seldom extend be- 
yond one year, so that the business in-force is just the run out of the unearned 
premiums and the losses, expenses and investment income on premiums already 
written. In the example that follows, earnings on in-force and new business are 
calculated based on separate assumptions. but are combined in the determination 
of future earnings. 
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PROPERTY/(‘ASL~l\l.-I’Y MODEI 

The exhibits that follow this paper prccent an example of a computer model 
for establishing a valuation of future earnings for a hypothetical company, 
W. C. Protective, writing only vvorkers’ compensation. In practice. the model 
will accommodate any number of lines. 

The model is by underwriting, or policy, year. Accordingly. underwriting 
assumptions must be made for each policy year including past policy years for 
which loss reserves are still held. The example assumes a valuation at II!/3 I/8 I, 
and is based on the following underwriting assumptions: 

1. Cor,erqe Term-All policies are for one year terms and are issued 
evenly throughout the year. 

2. Reserve Run&-The ratios of loss and loss expense reserves to ultimate 
incurred at successive twelve month intervals from the beginning of the 
policy year are: 

12 Mos. .677 72 Mos. .OXY 
24 Mos. .382 84 Mos. ,065 
36 Mos. ,250 Y6 Mos. ,040 
48 Mos. ,167 IOX Mos. ,028 
60 Mos. .I20 I20 Mos. ,019 

3. Written Premium--$40 million in I982 followed by ten percent annual 
growth thereafter. 

4. Unearned Premiums-Taken directly from the annual statement, as- 
sumed to be $1 I million. (The unearned ratio is typically low for workers’ 
compensation due to additional audit premiums which are fully earned.) 

5. Loss Rrser~es-The actual loss and loss expense reserves ($53 million) 
held at 1213 IiS1 by accident year: 

19x1 $10 million 1977 $4 million 
I980 I7 million I976 3 million 
I97Y I I million IY75 2 million 
1978 6 million 

6. Loss Rtrtios-Assumed loss and loss cxpcnsc ratios for all policy years: 

IY75 .75 
1976 .77 
1977 .75 
1978 .70 
1979 .74 

1980 
IYXI 
1982 
Thereafter 

.7s 

.77 

.75 

.75 
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7. Acquisition Espetrse-The ratio of those expenses to be related to written 
premiums is assumed to be 8% from 1975 through the end of the 
projection period. 

8. Getrem/ Ezrpense-The ratio of all other expenses to be related to earned 
premiums is assumed to be 20% from 1975 through the end of the 
projection period. (The mode1 is able to handle expenses related to 
incurred losses as well.) 

For the purposes of this paper, underwriting selections are, of course, simple 
and illustrative only. In practice, they are the crux of the actuarial valuation. 
The further into the future the projections, the less reliable they are; but they 
are also less critical. because of the increasing impact of the present value 
discounts. 

Projections of premium growth and underwriting ratios are typically based 
on comparisons of company versus industry performance. Often, long range 
financial plans of the company being valued will be available. These can be a 
valuable input to the process, but clearly cannot be relied on entirely. 

In addition to the by-line projections enumerated above, companywide data 
and assumptions must be input. Since net worth will be accounted for separately, 
the model is initialized with zero capital and surplus. However, a theoretical 
surplus requirement is established at one third the annual written premium 
volume, and the “cost of capital ” is set at 5% of that amount. In other words. 
the “required statutory surplus” could be earning an additional 5% interest, 
after tax, if it were available to invest elsewhere. Annual stockholder dividends 
are maintained at zero throughout the projection period. 

Investment rates are expressed as return on total assets, rather than invested 
assets, and are net of investment expenses. In this example, one third of the 
company’s assets are invested in non-taxables at six percent, and two thirds in 
taxables at ten percent. The federal tax rate is assumed to be 46% of taxable 
earnings. 

The model was run for thirty future years plus reserve runoff thereafter. and 
the results, in balance sheet and income statement form, are shown in the 
attached exhibits and summarized in Table I. 

The statutory net worth of W. C. Protective, $15 million, is added to the 
above discounted adjusted earnings to produce a formula value of $34 to $76 
million, depending upon the risk rate of return. 
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TABLE 1 

Assumed Present Values @00’s) 

Risk Rate Statutory 
of Return Earnings 

10% $79,945 
15% 40,870 
20% 25,118 

cost of 
Capital 

$18,788 
9.972 
6,218 

Adjusted 
Earnings 

$61,157 
30,898 
18,900 

ADJUSTMENTS TO FORMULA VALUE 

The valuation above is on a formula basis. with both current net worth and 
future earnings determined according to statutory accounting standards. There 
are several adjustments to this value that should either be made or called to the 
attention of the potential buyer as additional considerations. 

From the example shown, it is obvious that the selected risk rate of return 
has a significant impact on the valuation of future earnings. The selected rate 
should be at a level above the risk-free rate of return (e.g. U.S. Treasury Notes) 
that can reasonably be expected throughout the projection period. This additional 
discount margin should reflect the uncertainty of actually achieving projected 
growth and profit levels. As pointed out, selection of the appropriate rate is 
often best left to the buyer based upon his own desired return on investment 
and assessment of risk. 

In addition to producing values based on a range of discount rates. it is good 
practice to test the sensitivity of the model to t’uture underwriting assumptions 
by running a series of alternative assumptions. If one assumes that strict under- 
writing and/or rating practices lead to lower loss ratios and depressed premium 
growth, there will be offsetting impacts on projections of future earnings. This 
fact, along with the impact of the discount rate. usually leads to the conclusion 
that the valuation is not unduly sensitive to a reasonable range of underwriting 
assumptions. 

Any thorough valuation of a property/casualty company requires a thorough 
analysis of loss and loss expense reserves. In effect. the formula value assumes 
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exact reserve adequacy. In this regard, the Schedule P penalty, if any, should 
be considered part of the company’s reserves. Any reserve redundancy (inade- 
quacy) should be added to (subtracted from) statutory net worth. Of course, the 
tax effect of any adjustment to reserve levels (as well as any other adjustments 
to net worth) should also be reflected. 

There are often several accounting adjustments to statutory net worth that 
s ,ould be considered. These include non-admitted assets and special liabilities 

tch as reinsurance from unauthorized reinsurers. Such adjustments should 
either be made by the actuary or simply highlighted as possible adjustments 
depending upon his knowledge of them. 

Statutory accounting does not reflect any liability for incurred but undeclared 
policyholder dividends, since there is no binding obligation to pay them. Any 
such anticipated dividends should be reflected as an expense item in the under- 
writing assumptions. 

Most property/casualty companies carry a substantial portfolio of bonds at 
book value. This should be pointed out to the client so that an adjustment to 
market value could be made if he deems that appropriate. However, it should 
also be pointed out that such an adjustment should carry with it a partially 
offsetting adjustment to the cost of surplus calculation. That is, our cost of 
surplus would be lower if we used a market, rather than a statutory, valuation 
of required capital and surplus. 

All of the above assumes that we are dealing with an insurance company, 
but occasionally the company to be valued is a non-insurance holding company. 
Usually the actuary would confine himself to the valuation of the insurance 
subsidiaries, but if they make up the bulk of the holding company’s operation, 
it may be desirable to value the entire operation. If there are any non-insurance 
subsidiaries they can be carried at book value and so noted to the buyer. As for 
the holding company itself, an adjustment should be made to reflect the differ- 
ence between the actuary’s valuation of the insurance subsidiaries and the value 
carried in the parent’s financial statement. 

There are, of course, adjustments and considerations other than the critical 
and directly measurable ones enumerated above. Many of these can only be 
gauged by the prospective buyer and involve operational and financial synergism 
with his existing operation. However, the actuary can provide input to these 
considerations with information on cash flows, tax loss carry forwards, etc. 
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SUMMARY 

A major part of valuing a property/casualty company requires an evaluation 
of future earnings potential, which is a determination that actuaries are most 
qualified to make. This paper has presented a method for carrying out such a 
valuation by adapting classical life company valuation methods. While there is 
considerable fluctuation likely in actual future earnings. a range of reasonable 
present values can be established. Moreover, that range is typically narrower 
than the range of reasonable underwriting assumptions. Finally, several adjust- 
ments to the formula value were discussed. Depending upon their nature, these 
adjustments can best be made by the actuary, accountant or prospective buyer. 
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EXHIBIT I 
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EXHIBIT 2 

PROJECTION OF STATUTORY GAIN 
WRITTEN PREMIUMS THROUGH 2012 
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lnveatcd Ax\&** 

Liabilities 
Unearned Premiums 

Loss Reserves 

Total Liabilities 

Capital and Surplus 

Capital 
Surplus 
Total 

Total Liabilities 
Capital & Surplus 

Present Value of 
Future Statutory 
Gains from In-Force 

(0 10.00% 
fn I5 .oo% 

f(l 20.00% 

Capital & Surplus 
Plua Value of In- 

Force 
f(I 10.00% 
fir 15.00% 
fn 20.00% 

Surplus Reconciliation 

Beginning of Year 
Underwriting Gain 
Investment Income 
Pre-Tax Gain 
Fedl. Income Tax 
Stockholder Diw 

End of Year 

1982 19X.7 I ‘)x-l 19X.5 IYX6 19x7 I YXX 

68.X04 74.012 x0.032 X6.843 Y4.426 IO3.OX6 I I2.Y25 

I X.33.5 20.16X 22. IX.5 24.403 26.X44 2Y.S28 32.381 

SO.469 53.x44 57.X47 62.430 67,.5X2 72.SSX x0.444 

6X.X04 74.012 x0.032 Xh.X‘t.3 Y4.426 IO3.OXh 112.92s 

0 0 0 0 0 0 0 
0 0 0 0 0 0 0 
0 0 0 0 0 0 0 

6X,X04 74.012 x0.032 X6.X43 93.426 IO3.086 I I2.Y25 

7,137 7.592 X.ISI X.X16 Y.SY7 10.4Y6 I I.514 

6.456 6.X72 7.37’) 7.YXI X.6X6 Y.4YX IO.‘IlX 
5.x92 6,276 6.74 I 7.2YO 7.933 X.674 9.513 

7.137 7.5’)’ x.151 X.X16 9.597 IO.4Y6 ll.SlJ 

6.456 6,X72 7.37’) 7.YX I X.6X6 Y.4YU IO.llX 

5.X92 6.276 6.7-l I 7.2YO 7.933 X.674 Y.512 

(1.72(;) (1.41:)) (1.5::) (1,707) 0 (I.XXl) 0 0 0 
(2 367) (2.274) 

4.x21 5.1x7 5.594 6.059 6,5X1 7.170 7.x41 
3.09-l 3.777 4.040 3.2s2 4,700 S.lOZ 5.567 

416 653 690 735 7x7 XJY 0’2 
0 0 0 0 0 0 0 

0 0 0 0 0 0 0 


