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I. What We Propose 

Fireman’s Fund proposes a Risk-Compensated Discounted Cash Flow 
method for reviewing proposed rates in accordance with Proposition 103. 

This Risk-Compensated Discounted Cash Flow method determines a rate 
for each line of business by discounting the cash flows of the policies under 
consideration to a present value. The base interest rate used for discounting 
is a riskless rate; projected policy losses are discounted at a lower. risk- 
compensated, discount rate. This risk-compensated discount rate allows for 
profit, to compensate equity holders for the underwriting risk being borne, 
and is calculated to yield a target rate of return to the equity holders. These 
calculations produce a benchmark rate used to set premiums. 

The risk-compensated discount rate used for these present value calcula- 
tions can be computed as follows: 

This paper describes the logic used in selecting this method as well as the 
factors that go into the computation of the risk-compensated discount rate. 
Also presented is a basic description of the nature of the actual insurance 
transactions iuvolved and their relationship to the Risk-Compensated Dis- 
counted Cash Flow method. Finally, a description of how such a Risk- 
Compensated Discounted Cash Flow method should be used to calculate a 
rate is presented. 

To understand why Fireman’s Fund believes a discounted cash flow meth- 
odology is appropriate to the regulatory process under Proposition 103. it is 
helpful to understand the following subjects described in subsequent sec- 
tions of this paper: 

l Fireman’s Fund’s actual experience over the years with alternative 
methods of analyzing the return on insurance transactions: and 

l The pitfalls inherent in using retrospective accounting methods. 

The Risk-Compensated Discounted Cash Flow method IS m fact the method 
Fireman’s Fund has employed routinely in recent years in developing its 

Highlights 
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a Risk-Compensated 
Discounted Cash Flow 
method be employed to 
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sions. 
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to present value is a 
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actual pricing decisions. This technique is designed to produce the insurance premium one would expect 
from a competitive market. 

*******xc 

A final point: discounting cash flows to present value is an analytical technique accepted by the business 
and academic community -especially for analyzing the effects of transactions (or cash flows) extending 
over prolonged periods of time (i.e., several years). This technique has been universally adopted by the life 
insurance industry and is used by many other property-liability insurers in their premium pricing decisions. 
This technique is presented in virtually every financial management textbook published today and is taught 
in every business school in our country. 

-.--- - -. -~~~ Fireman’s Fund 



II. The Pitfalls of Using Retrospective 
Accounting Results in Reviewing Rates 
Under Proposition 103 

The rate review approach advocated by the Department of Insurance relies on 
a recent vear’s Statutory Accounting-based rate of return, under thr 
assumpr;on that this level of profitability will be maintained over the period 
for which prices for newly-Issued policies will be in effect. This method is 
subject to several flaws which seriously compromise its ability to produce fair 
prices for different insurers offering the same product. * 

Pitfall I: Underwriting income is not matched to the 
proper period 

Loss and loss adjustment expenses must be estimated, by actuaries and others, 
in advance of paying these costs. Even with the best knowledge and technical 
expertise, these estimates will eventually prove to be incorrect. Under 
statutory accounting, the ongoing, hindsight-based correction to these loss 
estimates must be recorded in the periods when these re-evaluations are made. 
In liability lines, these adjustments for prior-period loss and loss expense can 
be extremely large relative to the current year’s premiums on policies 
currently in effect. 

Since these subsequent year adjustments to loss projections for old policies 
have no relevance to the inherent profitability of new policies underwritten in 
the current year (and thus for the forecast period during which the 
newly-issued policies will be in effect), they will produce an aberrant 
indicated price if used to determine prices for new policies. 

In other words, the fact that these retrospective accounting adjustments occur 
in random subsequent periods makes any one particular year’s Statutory 
Accounting results unusable as a foundation for pricing new policies. 

A second significant point is that underwriting income reported in any given 
year using Statutory Accounting methods is in fact a conglomeration of the 
results of policies written over a number of years. In any given year, income 
reponed under Statutory Accounting methods contams numerous adjustments 
and corrections of underwriting results for policies written several years 
earlier. 

Pitfall 11: Statutory Accounting investment income is not 
applicable to determining a future premium 

The proper amount of investment income to be included in the price for the 
policies being considered should be the amount expected to be generated by 
those policies -- and those policies alone. Using reported Statutory 
accounting investment income has two major flaws. First, the capital gains or 
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losses realized in any period have no necessary connection to what the insurer 
would expect to obtain from investment of funds from the newly-issued 
policies. 

Second, income to be earned on fixed maturity investments (e.g., bonds and 
mortgages) is based on the “embedded” yield, i.e., the yield promised when 
the investment was purchased. If interest rates have changed subsequent to 
the purchase of such securities, the yield rates on the bonds purchased for last 
year’s portfolio will not provide a reasonable expectation for the yield 
currently available for investing funds provided from newly-issued policies. 

Pitfall III: Investment income and underwriting income 
are mismatched - an example 

The following illustrates perhaps the most serious drawback to using 
retrospective accounting results for determining future prices. 

Example 
Assume that an insurer collects a premium of $130 and expects $30 of 
underwriting expenses and $110 of loss and loss adjustment expenses (on 
average). The premium is collected and underwriting expenses are paid when 
the policy is issued on January 1, 1989. The loss and loss adjustment 
expenses are paid two years later. Even though the loss is paid two years later 
(at the end of 1990). Statutory Accounting methods would dictate that these 
loss expenses be “matched“ to the premium income recognized in the first 
year. Therefore, the $110 in loss and loss adjustment expenses is found in the 
year 1989 in the simple income statement presented below. Assume that cash 
is invested to return an 8% yield and the insurer needs to maintain $25 of 
surplus each year to offset the risk that the loss will be larger than expected. 

The foregoing example would yield the following Statutory accounting results 
over the two years of the policy: 

- __-- I__.-__- 
Example Income Statement 

Es!! LBQ ~ 
Premium Income 5130 WA ’ 

Pitfall II: Statutory 
accounting investment 
income -- not applicable 
to determining a fair 
premium 

. Recent period invest- 
ment income reported 
by retrospective 
methods may reflect 
unusual capital gains or 
losses through invest- 
ment portfolio 
liquidations -- which 
are triggered by discre- 
tionary actions of the 
insurer. 

I 
,-. 
* 

. . 

* Historical investment 
income (or yields on 
securities purchased in 
the past) may not be an 
accurate predictor of 
yields on investments 
to be purchased in the .“.. 

= 
future. 

Underwriting Expenses 

Loss and Loss Adjustment Expense - 
expected te he paid at end of year 2 

( 30) N/A 

Net undenvriting loss 

Invcstmcnt Income earned on 
policy funds 

Net Income 

The above shows that the policy produces a $10 underwriting loss in the fust 
year ( $130 in premium minus $140 in losses and expenses -- observe that 
statutory accounting will seek to “match” the $110 of projected 
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losses to be paid in Year 2 with the premium income received in Year 1.) 
The net underwriting loss of $10 in Year 1 is then offset by $10 of investment 
income earned in that first year. In Year 2 there will be investment income of 
$11 which is earned during the period before the insurance funds are needed 
to pay the loss. 

The reported net income resulting from the foregoing example will produce 
the following return on equity under a retrospective GAAP or Statutory 
accounting method. 

Pitfall III: Investment 
i ____‘-‘--___ 1 

1 Insurawe Policy Example: Retrospective Accounting Methods j income and under- 

Aa!? 
writing income are 
mismatched 

Net Income 

) Equity Invested 

so $11 ) 
I 

$25 $25 I . 
I 

To summarize the above table; the net ittcome and return on equity (ROE) is 
smaller in the first year because of the $10 underwriting loss reported in the 
first year utilizing retrospective accounting methods. Again, in this first year, 
this $10 underwriting loss will be mitigated by investment income that will be 
generated in that year. The $11 of net income in the second year represents 
only investment income. Normally, using retrospective accounting methods, all 
the underwriting income or loss will be recorded in the furst period of the 
insurance policy. This return on equity pattern for policies written is typical for l 

a liability insurance line of business: a low first-year return followed by high 
subsequent returns. 

What happens if the insurer in the preceding example increases the number of 
policies written? If, for instance, it wrote two policies this year and one last 
year, the insurer’s rate of return varies dramatically over the years involved. 
The example below again demonstrates wide variations in rates of return over 
the time periods presented. 

.-- .-...--. .-- .- --- .- - 
Net Income: El!& lm ml 

One pot1cy wnt*cn I” 1989 so 

-Two pohxs writlen In 1990 N/A 

TowI NCI Income SO 

Equity rcquirut ($25 pxpdicy) $25 
Ftm PnLcy 
OtiSlrmimg 

Sll N/A 
0 s22 

$11 S?Z 

$15 $50 
All Three Lprr Two 

Retrospective 
accounting methods 
will seek to match 
expected losses to the 
period in which 
premium income is 
collected. 

investment income is 
recognized (under 
retrospective 
accounting methods) 
over the extended life 
of the loss period. 

The foregoing results 
in a mismatch of 
investment incomr in 
relation to reported 
premiums and losses - 
and results in potential 
wide variations in 
annual returns on 
shareholder’s equity. 

Return on Fquity 0% 
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****** 
Note that in the preceding cases, the insurer issued idenrical policies 
(i.e., with identical profit characteristics). Because GAAP and 
Statutory Accounting does not properly match investment Income and 
underwriting income, the rate of return in a particular year depends on 
how many policies an insurer has issued in theparr. It is clear that only 
under a very stable set of circumstances could the insurer’s current 
Return on Equity (ROE) reported utilizing traditional, retrospective 
accounting methods accurately represent the average anticipated rehem 
for policies about to be issued. 

Remedy for Retrospective Accounting Deficiencies 

I) The problem of current income distonions resulting from accounting 
adjustments, for changes in loss estimates for old policies, can be 
alleviated by referring directly to accident-year loss data. That is, 
projections of future loss streams on policies to be issued can be besr 
determined by analyzing reported loss patterns for recent accident 
years utilizing accepted actuarial techniques. 

2) The problem of prior-period investment income not necessarily 
matching future investment mcome expected on new policies can be 
solved ,by using the investment return anticinated over the lifetime of 
the pohcles being ishued. rather than the most recent actual investment 
results. 

31 The cure for the investment/underwriting income mismatch requires 
major surgery. As indicated in our brief examples, the only way to 
produce the same statutory income in a recent period for two insurers 
selling the same type of policy (havmg identical cash flows) is for the . , ~ . 

. The only way to 
correct for the 
undetiting 
profit/investment 
income timing 
mismatch is to 
calculate income 
prospectively. 

two Insurers to have sola the same number Of pOllCleS In each previous 
year -- a practical Impossibility. The way to correct the investment 
mcome/undetiting income timing mismatch is to calculate income 
prospecrively -- that is. to determine how much&cure income will be 
generated by the newly-issued policies a, relating that income to 
the equity needed over the same prospective period. Since, as shown . 
in our example. liability insurance contracrs will produce income over 
several,years, a reliable rate review method must be capable of 
collapsmg this forward mcome stream into a single profit measure. A 
method that discounts all cash flows to present value provides exactly 
this mechanism. 

Future income streams 
to be generated by 
newly-issued policies 
alone should be 
considered -- and need 
to be discounted to the 
present. 

* Remedy for 
Retrospective 
Accounting 
Deficiencies 

* Loss patterns for recent 
accident years 
(utilizing trend analysis 
techniques) should be 
used rather than 
referring to the prior 
year’s underwriting 
profit. 

. Projected future 
investment returns 
should be utilized 
rather than historical 
returns. 
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III. Fireman’s Fund’s Experience with 
Total Return Methods 

Some Background -- Underwriting Profits 

Beginning more than ten years ago, when conventional wisdom maintained 
that an “underwriting profit” was the key financial measure, Fireman’s Fund 
recognized that investment income was becoming increasingly important to 
management’s pricing decisions. We were particularly concerned that 
because our various lines of insurance had widely different loss payout 
durations (that is, the length of time from when the loss occurs to when it is 
paid) -- and thus different amounts of investment income -- that a common 
underwriting profit or loss standard for all lines did not give us a realistic 
view of the profitability of each line. 

We also determined that, as discussed earlier, directly allocating the latest 
year’s GAAP or Statutory investment income was a poor predictor of the 
investment income for newly issued policies. Recognizing that investment 
income was earned over future periods (i.e., over the extended time frames of 
the policy loss payout duration -- the “tail”) we sought a mechanism to relate 
future investment income to the policy premium to be collected in the present 
period. Consequently, we determined that a rigorous treatment of investment 
income meant discounting the projected policy cash flows to present value. 

Since our investment risk was self-induced, we determined that the 
policyholder should not bear the risk of our investment strategy and thus the 
rate used for discounting purposes should be a riskless rate. 

Premium to Surplus Ratios or Reserves to Capital 7 

Fireman’s Fund also recognized that the amount of capital (or equity) 
deemed necessary to support any given policy was directly related to the 
amount of underwriting risk created by the policy. Our initial approach 
was to use premium-to-surplus ratios (similar to the leverage norms 
proposed by the Department of Insurance), which varied by line 
inversely according to the perceived riskiness of the line. These ratios 
were determined judgmentally. Because the premium-to-surplus ratios 
offset the underwriting risk of each line, the resulting return on equity 
(surplus) values had equal risk. This allowed us to use the same return 
on equity standard for each line of business. 

In actually w premium-to-surplus norms, Fireman’s Fund discovered 
problems with them. First, we realized that the risk in the contract was 
more directly related to the expected policy loss than to the premium. 
For example, premium increases can result from factors, such as 
increased selling expense, unrelated to risk. Merely increasing the 
premium for a policy does not change its risk, but a 
“premium-to-SurpIus” ratio would imply more capital was needed. 
Second, due to the judgmental nature of the premium-to-surplus norms, 
the specific norms targeted were continually challenged by the product 
line managers -- whose financial results depended upon these values 
(note the parallel to current criticisms of the DO1 leverage norms). 
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In 1987 Fireman’s Fund solved these two problems by changing the basis for determining the equity 
required to be maintained for policies written. Since underwriting risk is related to the uncertain nature 
of losses, and the longer the payment duration (the “tail”) the greater the risk that the loss will bc larger 
than expected, especially for liability coverages, we determined that the appropriate base for assessing 
underwriting risk was the loss reserves -- a balance sheet quantity. Briefly, we take reported statutory 
industry-wide averages for reserves and surplus, convert those figures to a GAAP basis and discount 
the converted figures to present value. Dividing the resulting average industry surplus (which is 
equivalent to the capital invested by shareholders) by average industry reserves produces one 
capital-to-reserve norm. This single ratio can be applied to all our lines of insurance (except 
catastrophe lines, such as earthquake); the allocation of capital among lines occurs naturally as a result 
of setting different levels of reserves for each line of business. Consequently, we modified our method 
to the Internal Rate of Return model presented in this paper. Soon we discovered that the 
Risk-Compensated Discounted Cash Flow method (also presented in this paper) was the same model, 
just viewed differently. However, the calculations using the Risk-Compensated Discounted Cash 
Flow merhod were & simpler. 

Through a process of learning and experimentation over the years, Fireman’s Fund had developed a 
risk-compensated discounted cash flow approach to determining premiums. The method was easily 
implemented for Fireman’s Funds daily pricing decisions. This same approach is recommended to the 
Department of Insurance for purposes of reviewing rates under the provisions of Proposition 103. 

We believe that the use of a present value or discounted cash flow method is the fairest, simplest and 
most effective means of evaluating the economic basis of a rate. This is a method that Fireman’s Fund 
uses internally to establish its base prices (much as a regulator would). We then adjure these prices 10 
take into account the prices charged by competitors. We also use the Discounted Cash Flow method 
to monitor profitability for our various lines and field offices. This is no theoretical exercise -- we 
apply this method and its underlying principles to our everyday business. 

31.2 
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IV. Introduction to a Simplified Insurance 
Discounted Cash Flow Model - the 
Internal Rate of Return Method 

In some ways the insurance process is quite straightfotward, especially if one ignores taxes and the concept 
of uncertainty. The policyholder pays a premium to the insurer, which is used to cover the insurer’s 
operating expenses and taxes -- and which is used to establish a “fund” to pay expected losses (the “loss 
reserve”). These funds are supplemented by equity contributions from shareholders, which provide a further 
contingency reserve for the risk of uncertainty -- that is, that the ultimate loss may prove to be substantially 
in excess of that expected originally. Over time, the excess cash generated from premiums and equity 
conhibutions is invested to yield investment income until the time when the cash is required to pay insured 
losses or to provide dividends to shareholders. Once all losses are paid out any remaining cash is returned 
to the shareholder (the equity provider). 

A summary of the key insurance transactions 

Policyholders pay premiums to the insurer in exchange for a transfer of risk. The transactions between these 
two parties are fundamental and must be incorporated into a mechanism for determining an economically 
sound price. Both basic economics and the California Supreme Court’s interpretation of Proposition 103 
dictate that the shareholders of the insurer are entitled to a fair rate of return. Thus, the shareholder’s 
perspective is also important. 

Since investment income is earned on available funds during the period of time between premium collection 
and payment of losses and expenses, the timing of these cash transactions is important as well. 

The chart below depicts the interplay of these major transactions: 

-Key Insurance Transactions- 

Policyholder’s 
Perspective 

f Pays Premium *Lossis 
Reimbursed 

* Incurs opwating Eixpse.s 

* Coliects Equity 
Conhibution Fmm 

l Pays Losses 

* Provides Return 
to Shareholder 

Shareholder’s ! I * Provides 

Perspective Equity 
CClpital 

* Collem _ Enrd Dividends 
a Return 
of Capital 

Over the Life of 
the Con:ract 

1 I I 

TimeFrame I~l~l~l~ltl~l~l~l~lrl 
Day 1 End of 
Beginning of Conuacr 
Contract ----- .____ 

In some cases after all losses are paid by the insurer, the equity provider will receive less cash back than 
what was originally invested -- a result of losses being greater than originally anticipated. 
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In other cases, losses may prove to be less than originally expected, allowing for a greater return of cash to 
the equity holder. An important observation regarding the fundamental nature of insurance is that the 
related transactions occur over an extended time frame. 

The shareholder supplies capital at the time a policy is issued; this equity is needed to offset the insurer’s 
risk undertaken by entering the contract. As we move through the period of the contract -- 
the contract terminates when all the losses are paid -- further capital is supplied if needed, or capital not 
needed to support future liability is returned to the shareholder and dividends are paid. Finally, when all 
the claims are paid, all remaining capital is returned to the owner since there is no remaining risk accruing 
to the insurer for this contract. A premium rate is inadequate if this sequence of capital conuibutions and 
distributions fails to provide an acceptable rate of return to the shareholder. 

The discussions following in this paper, which describe a methodology for evaluating a rate, focus on 
analyzing the transactions (and cash flows) from the perspective of the insurer as well as the perspective 
of the shareholder. 

The Discounted Cash Flow Technique 

Discounted cash flow analysis has a high level of acceptance in both the academic and business 
communities and is well suited to situations where cash flow occurs over multiple time periods. The 
technique is particularly well-suited to analyze the transactions involved in an insurance contract -- 
especially a liability policy -- because these transactions occur over very extended time periods. 

LF- 
.- 

. ..The Discounted Cash-Flow model . ..recognizes that the use of money has a cost (interest) . ..A dollar in . . 
._ 

hand (or paid) today is worth more than a dollar to be received (or spent five years from today)... Because 
1 the discounted cash-flow model explicitly and routinely weighs the time value of money, it is usually the 
Lbest model to use for long range decisions.” 

source: 
Chrlca T. Hmngrrn and Gauge Foster. ‘%oat 
Accounting.. Managerial Emphasis”. PwnIkc Hd. 
Englcwmd Cliffs NJ.. 1987 p.649 

j “....U se o fd’ tscounted cash flow as primary criteria vis-a-vis others recognizes the time value of money 
and income beyond the payoff period and emphasizes long-term profitability more than liquidity.” 

i--.... _- SCWCC 
Pubic J. Da~cy. ‘“Capital lnvercmmtr: Appraisal md 

/ Limits”. New York: The Ccmfmncc Board. 1974 
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Factors Significant to a Discounted Cash Flow Methodology 

Two key factors are critical to calculating a premium rate utilizing a discounted cash flow 
methodology: 
l Investment Income - How much investment income is generated; and 
* Capitalization - How much capital (surph~s) is required. 

Investment Income 
As a matter of principle, the policyholder should not bear any investment risk associated with 
the company’s asset management or investment strategy. The policyholder enters into an 
insurance contract with the assumption that an incurred loss will be paid by the insurer -- the 
policyholder does not anticipate incurring any investment risk on this contract. 

As a corollary to the above principle, any investment risk that the company assumes in its 
investment (or asset management) strategy should be allocated entirely to the shareholders -- 
the shareholders should assume all investment risk of the company. 

It follows then, that in calculating a premium to the policyholder, investment income should be 
computed using a risk-free interest rate.* 

This treatment is consistent with the application of the Myers-Cohn model in Massachusetts 
for workers compensation ratemaking: 

” The discount factor applicable to losses and expenses reflects 
investment income on the cash flow at a current risk-free 
rate. Thus the Myers-Cohn Model is consistent with prior 
models that included investment income at a risk-free rate of 
return. The Company and its stockholders are assumed to 
bear the risk and receive the reward for any risky investment 
strategy.” 

/ Source: Richard A. Derrig,The Use ofInvestment Income in Massachuseus Private I 

Pawenger Auromobile and Workers Compenmion Ratemaking. Fair Rare of Return in : 

Properry-Liabiliryl~~ance, edited by I. David Cummins, Scott A Harrington, 
1 Kiuwer-Niihoff Pubtishina, 1987 D 127 I 

Donald Bashline, the actuarial witness called by the Depanment of Insurance, also affirmed 
the appropriateness of using a risk-free rate in estimating investment income. 

The use of risk-free yields to determine investment income requires the selection of 
appropriate risk-free securities as a proxy. 

The most appropriate way to select a risk-free security as a proxy is to match the duration, or 
life, of such a security to the time period in which the insurance policy cash flows, which may 
span several years, can be invested. U.S. Treasury yields on securities with appropriate 
durations are generally uttiized as a proxy for a risk-free yield. 

Because policyholders will be credited with investment income projected to be earned, an 
appropriate provision for income taxes on such income is also required. 

* The alternative of using the return on the insurer’s own risky asset portfolio would be feasible 
as long as sufficient equity was included in the calculation to offset the investment risk. 

Fireman’s Fund believes that this approach would present a difficult regulatory problem of 
ascertaining the investment risk of each insurer’s portfolio. 

Fireman’s Fund ~ 



Factors Significant to a Discounted Cash Flow Methodology (continued) 

Capitalization - Allocation of Surplus 

Conventional insurance wisdom has historically related capital (surplus) needs to premiums. 

Capital is maintained by a property casualty insurer primarily to protect the policyholder from the adverse 
consequences of two basic types of risks: 

Underwriting Risk - The risk that actual losses will marerially differ from the 
losses anticipated at the time the insurance was purchased 

Investment Risk l The risk of invesrment strategies producing lower rhan 
expected yields 

As explained earlier, it is most logical to associate capital (equity) needs with reserves for anticipated 
losses -- rather than to premiums. Investment risk considerations are properly addressed through the use of 
a risk-free interest rate. 

A simple means of explaining why it is more logical to associate capital needs to loss reserves, rather than 
to premiums, is as follows: 

Assume that after several years of writing policies, that in the current year no policies are written 
__ therefore no premiums are recorded. The insurer’s capital requirements in the current year 
would not be zero merely because no premiums were recorded. The company’s policyholders are 
still exposed to substantial risk. Underwriting risk continues to exist for claims and losses yet to 
be paid -- but associated with policies previously written. 

This example argues for identifying capital needs with loss reserves -- and not premiums. 

This analogy holds true under a variety of situations: 

* Premituns either increasing or decreasing in a given year compared to prior periods; 

l Long-rail lines of aposure being undenvritaen versus short-tail lines; (Lang-tail or 
short-tail refers to the time lag during which a policy remains exposed to incurred 
claims being paid.) 

The underwriting risks in all of these scenarios are linked directly with the projected unpaid losses accrued 
(i.e., the loss reserves). 

This means that for ratemaking purposes, capital levels (i.e., economic surplus) should be related to 
(discounted) reserves, not premiums, and that the allocation by line should also be on the basis of reserves 
rather than premiums. 

Support for allocating capital in proportion to loss reserves (as opposed to in proportion to premiums) has 
also been presented in a report by the NAIC Task Force on Investment Income. 

E 

Source: Repon of tk Investment Income Task Force to fk 
National Association ofInmrance Gmmissioners. 1984. I 
Reprinted in Journal oflnsurancc Regulation (Septembcr):~ 

The approach has also been adopted by regulators in practice. 

Source: Richard A. D&g. Tk Use of~nvestmenrlncome in Mawchuwtts Private 
Pauenger Automobile and Workers Compemation Ratenuking. Fair Rate of Return in 
Property-Liability Insurance, edited by J. David Cummins. Scott A Harringtcm. 1 

Khwer-Nijhoff Publishing, 1987. pgs. 127 and 136-137. 
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A Simplified Model 

A simple and logical way of considering the cash flows involved in insurance is to look at the 
Sources and Uses of Cash statement. Cash is provided by the premium, the equity contribution and 
the investment income. This cash is used to make loss payments, pay operating expenses, pay 
dividends to the equity provider and pay back the equity after all losses have been paid. Following 
in this chapter is an illustration of an insurer’s cash flow over time as a result of entering into a 
contract with the following expected characteristics: 

Underlying Assumptions to this Illustration 

The amount of the loss expected on 
this contract to be incurred at the 
end of year 2 

$110.25 

The current interest rate available on 
risk-free investments 

8% 

The amount of equity deemed prudent 
to be maintained -- as a percentage of 
expected losses 

25% 

The stipulated return on equity to 
shareholders -- the stipulated target 
retllm 

20% 
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Given the foregoing assumptions, the following cash flow pattern would emerge: 

A. PoIicybdder’s 
Premium 

CdctiIcd wing I 
Discmuntcd Cash Flow 
mcthcdo1ogy; the pmnium 
h= bcm calculated to be 
s&cim~ LO pay claims whe 
due and yield a (stipulated) 
20% return on shareholder’s 
apity. As rhom by 
compping~pcrating 
emuses of $30.00 and loss 

D. Operating 
Expenses 

Rqmsmls an estiarcd I 
cost for normal 
accmming. marketing. 
actid and olhcr II A Simple Insurance Cash Flow Model 1 

B. Equity Contribution 

mabuaincd at a 
(stipulated) level of 
25% of tic diswunted 
l-esavc for losses. 

Cmmibutims 

It Net Cash Flow 125.Ofl 6.25 

Ii Cash, BegLuing 
of Period -0. 125.00 

A Cash. End of Period 
$125.00 
- 

s131.25 
- 

t 
/’ 

Capital (equity) 
cmuibuti by the 
stm&holder assumed 
in this simple exmplc 
tobcmNmdllhc 
end of the insurance 
cmlrract (nssuming 
losses are no gleam 
than MOlecti~. 

i 1 C.lovestment Income 1 
An 8% “rirklc.ss” mcrcsl mlc is used in this cxmplc. 

The following discussion describes these cash flow elements in more detail. 

I - 
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A Discussion of the Sources of Cash in the 
Simplified Insurance Cash Flow Model 

Policyholder’s Premium 
This is the amount that the policyholders pay the 
insurance company to assume the liability for any loss 
that may occur due to loss-causing events during a 
specified period, referred to as the policy period. Assume 
for the moment that this premium is given. A detailed 
description of the calculation of this premium, and the 
proof of the resulting target return follows in the next 
chapter. 

Calculated utilizing a Discounted Cash flow 

yield a (sripulatcd) 20% rctum and is sufficient to pay 
claim when due and cover operating cxpenscs. 

Equity Contribution (Capitalization) 
As it is not possible to predict fzr&& what the future loss may be, a capital fund (surplus) is established, 

funded bv shareholders to cover the nossibilitv of the actual loss exceeding the expected loss. Losses are 
generally paid out of assets (equal tdreservesj funded by the premium. - _ 
If actual losses exceed this reserve. the losses will also be --_ 
partially paid out of the funded s~$I~s, thereby depleting B. Equity Contribution (capitalization 
the stockholders’ equity. Equity is assumed rquitui IO be maintained 

at B (stipulated) level of 25% of the dismunre 

The amount of capital required depends upon the riski- 
ness of the specific line of insurance. A single 

, r=we tm to=es. 
PWlOd End 01 

reserve-to-capital ratio is a practicai way of allocating -elkaLl 
capital among lines. A fured ratio of reserve to 
surplus is generally maintained over the life of 
the liability. 

Discounled value 
of rcscwe for lossas * SlLM.00 Sl0S.M) 

/ I 

) 

d 

Investment Income I 

As there is a time lag between receipt of premium and equity and the payout of losses and loss 
adjustment expenses, the net funds remaining are invested to generate income. 

For the purpose of computing an insurance 
r C. Investment Income - rate, it is assumed that funds will be 

Fireman’s Fund utilizes B “risklerr” inmeres~ rut in its model. The invested at a risk-free rate, so that the 
~rnpany and irs W&holders arc assumed to bear the risk and recciv ‘C funds are absolutely available when 
lhe nwald for any risky invcslmcnt soalcgy. 

I 

needed. In practice, the insurance 
xeaa x%atQ company may invest the funds in riskier 

Acmmdared casW~vestmml balance $125.00 $131.25 investments, in the hope of a higher return, 
Risk-free Inmcrl Rate 8% 8% but this strategy will require an even 
blkml Incnmc 510.00 s10.50 higher level of equity to offset this higher 

risk. 

Both the risk and rewards of a riskier strategy accrue to the insurance company’s shareholders and 
should not affect the policyholder. 

319 

Fireman’s Fund - 



A Discussion of the Uses of Cash in the 
Simplified Insurance Cash Flow Model 

Operating Expenses and Taxes 
Insurance companies incur a variety of expenses to properly service their policyholders. These include 
the normal accounting and marketing functions, customer support, actuarial analysis, claims handling, 
etc. These expenses together with any federal, state and other taxes represent the normal cost of doing 
business and arc charged to the policyholder as part of the premium. 

’ D. Operating Expenses 
Rqmmu an estimated 
cost for normal accounting. 
makesing. actuarial and 
olba owratin cxDcnscs. I 

Loss Payments 
For simplicity, the term “loss” in our discussion is defined to include losses and loss adjustment 
expenses (LAE). They are an actuarial projection of future losses based on trend analyses of historical 
loss experience, changes in economic conditions (e.g., inflation) and technological changes. The 
surpIus is provided to cover uncertainties in these future loss projections since the ultimate actual loss 

depends upon factors which are not under the control of the 
insurance company. 

Dividends 
Dividends are the periodic payments made fo the equity provider. As the equity provider invests funds 
to cover the risk that the actual losses may be greater than anticipated, they must be provided a return 
on their investment -- and to provide compensation 
for the possibility of loss of their invested capital. 
This return must be commensurate with the risk that 
they are taking. Otherwise, the investor will find other 
less risky invesmtents with similar returns. 

(b+ming of year) 
Cdculatul Dividcsrds 

Return of Capital 
Once all losses have been paid out, any remaining surplus is returned to the equity provider. If the 

losses are as projected, then the equity providers 
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Achieving the Internal Rate of Return to the 
Stockholder- A Test of the Rate 

Summary of Cash Flows to the Stockholder 
The cash flow of the stockholders consists initially of the equity that they put in, as surplus. What is 
returned to the shareholder is the periodic dividend and a final return of equity capital from any 
leftover surplus after all losses have been paid. 

summary of crch now 
10 tbc Stockholda: (S25.co) 53.75 $31.50 

- - - 

A Discussion of Internal Rate of Return for the Stockholder 
As mentioned earlier, stockholders must be provided an adequate return if they are to risk their funds. 
To determine if the cash flow to them provides the target return, we can use the discounted cash flow 
method described earlier to determine whether the rate of return to the stockholder (implicit in the cash 
flows experienced by the stockholder) is in fact equivalent to the 20% target rate of return level. 

The Internal Rate of Return - 
A Test of the Rate 

One test of a premium or rate is that, when combined with investment income, it covers the expected 
loss payout, the insurance company’s normal operating expenses and taxes and provides the equity 
investor the target return on their investment, i.e., the cost of equity capital. In other words, the 
premium revenue is sufficient to pay all cosfs related to the policy contract. 

Calculating the Internal Rate of Return to the Shareholder 

The internal rate of return method calculates the actual rate of return implicit in a stream of net cash 
flows compared to the initial cash outlay (somewhat analogous to the APR disclosed to the borrower 
on his or her home loan). The internal rate of return method typically requires a trial-and-error 
approach to solve for the discount rate ( yield rate) that equates the original investment to the 
subsequent positive cash flows. However in this case we know that the discount rate or yield rate 
should be equal to 20% -- the target rate of return in this example. Therefore, in this example the 
discount factor of .20 is applied to the total cash flow stream to the investor -- to compare the 
indicated net present value of this cash flow stream to the $25 original investment made by the 
shareholder. 
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Internal Rate of Return to the Shareholder 

Pi?ki EndOf End of 
0 Yr. 

E@Sty Contribatiens w.w (1.W 

Dividends 5.00 5.25 

rwlrm of&pity 
26.25 

_I_ I__ _ 

In the above chart, the shareholder’s cash outflows are shown as negative values and cash inflows are 
shown as positive values, to reflect the shareholder’s point of view. As the net present value of the 
cash flow to the shareholder is zero based on a discount rate of 20%, it demonstrates that the 
shareholder receives exactly the target 20% return. 

The foregoing analysis demonstrates that the discounted cash flow method can he used to determine 
whether aggregate premiums will he sufficient to provide the target return to the stockholders. 

The final chart in this chapter presents all of the foregoing in a one-page summarized form. 
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Return of Capital 
Capital (equity) contributed by the stockholder 
assumed in tis simple example to be returned 

If Investment Income 
A “riskIess” intercsl !l~kOil%iS 
stockholders are assumed u, bear the risk and ,&&therewsld for 
any risky investment strategy. 

xsd 
Accumulated carhfwesbnenl balance Sl2.5i.00 

Risk-6ee Interest Rate 8% 

aurcn of cash 

Policyholder Remium 

Equity Contributions 

Investment Income 

JdDadCprh 

Operating Expmser 

+ Loss Paymfnt 

1 
Dividend 

Return of Equity 

1 
Conbiibutions 

Net Cash Flow 

Cash Plow method; tie premium has been clicuiati 
to yield I larga 20% ~etwn and is sufficient to pay 

calculation of ti premium is detibed in the 

Equity Contribution (capitalization) h 
(30.00) 

(1 lO.25) 
PWlOd End of 

(5.W (5.25) : L xsu :. 
Discounlcd value 
ofresave for loss&Y * s1oo.M) $105.00 

(26.25) ~ __ 

125.M) 6.25 

-0. 125.00 
__ - 

Cash, End 

Summary of Cash Flow 
to lhe Stockholder 

Lntcmal Rate of Return 
‘or the Stockholder 

j, 
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V. The Discounted Cash Flow Methodology 
I_ A Discussion of the Policyholder’s Premium Calculation 

-~ A Depiction of the 
Policyholder’s Premium 

The Policyholder’s Premium 

A policyholder premium meeting a target rate 
of return standard would be one that, combined 
with investment income, covers the expected 
cost of future loss payments, permits the 
insurance company to cover its normal 
operating expenses, and provides a suitable 
return to the equity investors for the funds that 
they are putting at risk. 

In the following analysis, only the amount of 
premium required to cover expected future loss 
payments and loss adjustment expenses, 
operating expenses, and the dividend payments 
is considered. Taxes have been ignored to 
simplify the discussion. 

Remium 
and 

Investmen 
Income 

Federal and other Taxes 

Insurance Company 
Operating Expenses 

Expected Cost of Future 
Loss Payment and Loss 
Adjusting Expenses 

Dividend Payments to 
Investors -- the risk 
premium 

If taxes were to be considered in the following discussion, the effect would be to increase the fair premium 
by me present value of the projected amount of taxes. 

The “Risk Premium” 

There is one additional element of the policyholder’s premium that remains to be introduced; it is often 
referred to in financial management literature as the “risk premium.” 

As stated earlier, shareholders of the company provide equity or surplus which is maintained by the 
company to provide for the risk that losses may exceed expectations. These surplus funds can be 
reinvested by the company (together with funds available from premiums) to earn investment income 
during the period of time before losses arc paid. This investment income earned on equity funds will be 
available to partly cover the necessary return to the shareholder. The remaining cash required to provide 
this return to the shareholder comes from a portion of the policyholder’s premium. This is the “risk 
premium.” 

The following discussion describes the calculation of the policyholder’s premium of $130 -- which was 
assumed to be given in the example of the internal rate of return, or discounted cash flow, method 
presented in the previous chapter. The previous chapter described how the transactions relating to the 
example insurance policy resulted in cash flows to the insurer and shareholder -- which culminated in a 
target return of 20% to the shareholder -- all of which was directly tied to the policyholder’s $130 
premium. The following discussion reveals the logic underlying the development of this $130 premium. 

Note, there are two different methods for solving for this $130 policyholder’s premium. This chapter 
describes the calculations utilizing an internal rate of return method (a discounted cash flow method). The 
next chapter describes a much more direct approach using the Risk-Compensated Discounted Cash Flow 
approach. 
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Assumptions: 

The discounted cash flow method requires that certain assumptions be explicitly specified before the 
method can be used to determine the premium. The most significant assumptions are as follows: 

9 Expected future loss payout 
. Risk-free investment rat2 
9 Capital-to-reserve ratio 
*The stipulafed return on equify 

In the simple example that is used to demonstrate the method of computation of the $130 premium, 
the following assumptions continue to be in effect: 

~~ 

The Premium of $130 -- Dissected: 

The procedure for computing the premium using the internal rate of return (discounted cash flow) 
method is quite saaightforward, except that the computation must be performed through successive 
approximations (sometimes referred to as “iterations”)*. The steps involved in the computation are as 
follows: 

I. Determine the present value of the expected future loss payou& 

Period End of Endol 
0 Yr. 1 Yr. 2 

Present Value $94.52 s102.08 $110.25 
Ofloss 

~+,.cls/ Lo8~ 

*PeriodOisthestattofYear (orDay1) 

The above table shows that a loss of $110.25 is expected to be paid at the end of Year 2. Since we need 
to collect a premium today to, in effect, “fund” this loss, we need to know the present value of this 
$110.25 loss expected to be paid two years hence. Our discount rate to calculate the present value of 
this loss is 8%, the stipulated risk-free interest rate (i.e., the current yield on a U.S. government security 
of a 2-year duration). Dividing the $110.25 by 1.08 yields the present value of this loss (at 8%) one 
year earlier, or $102.08. Dividing this amount again by 1.08 results in the present value of this expected 
loss at “period o”, or at Day 1 of the policy period. 

* This is because the equity invesmenc required depends upon rhe mw of the discounted loss merws. 
whichfoctors in & risk premium. However, rhe amount of the risk premium depends upon fhe dividend 
(or retwn) on Ihe equity. Hence, M irerotive colclJnrion is required. 

315 
Fireman’s Fund ___ 



2. Compute the riskpremium. Because this requires successive approximations, or iterations, the 
computation of the risk premium is discussed later in this chapter. At the moment we will 
assume a value of $5.48 for the risk premium. 

3. Determine the total reserve as the sum of the present value of the loss payout and the risk 
premium; and then 

4. Determine the equity (surplus) required The equity required equals the reserve multiplied 
by the equity (surplus) to reserve ratio. This is the amount of equity required to be invested by 
shareholders to support the risk of this policy. 

Period End of 
0 Year 1 

Present Value of LOSS $ 94.52 % 102.08 

Risk Premium 0 5.48 s 2.92 - - 

Total Reserve $100.00 $105.00 
-- 

Equity-to-Reserve Ratio 0.25 0.25 

Equity Required $25.rx $26.25 

The above table presents several concepts. First the loss reserve is presented; this represents a 
snapshot, at two different points of time, of the cumulative amount needed to fund the loss of $110.25 
which will be paid at the end of Year 2. The risk premium is also presented as a snapshot at these two 
periods of time; this is the net amount needed to fund the fair return to the shareholders. The 
computation of this risk premium is dependent on several other calculations -- and therefore is 
discussed later. 

Second, we must compute the amount of equity required to be on hand as a “cushion” to provide for 
the risk (i.e., the possibility) of the actual loss turning out to be substantially greater than the original 
estimate of the loss, $110.25. It has been assumed that equity in the amount of 25% of the loss 
reserve will be required to be on hand over the life of the policy contract. This results in an indicated 
amount of equity of $25 at the inception of the contract. The amount of required equity increases to 
$26.25 one year later as a result of the loss reserve “growing” towards its expected future value of 
$110.25 at the end of Year 2. 

5. Based on the stipulated return on equity and the risk-free invesfment rate, calculate the 
individual dividend payments required to be paid lo the shareholders which will provide the 
target return over the life of the contract: also calculate the investment income that the 
insurer will earn on the equity. 

Equity (Surplus) 

Dividend (20%) 

Period End of End of 

Investment Income (8% Earned on Quity) 
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The above table shows that a 20% fair return on the initial capital of $25 results in an indicated dividend 
of $5.00 at the end of Year 1; and a $5.25 dividend at the end of Year 2 on the cumulative capital of 
$26.25 contributed through the end of Year 1. 

The second aspect of the above table is that investment income is available to the insurer to fund, in part, 
the dividend requirements. Investment income (at the stipulated risk-free rate of 8%) will be earned by 
the insurer on the contributed capital. Thus the model “mathematically reflects” investment income on 
surplus as well as on policyholder-generated funds. In this example, the funds available to the insurer as 
a result of earning investment income on contributed equity will amount to $2.00 in Year 1, and another 
$2.10 in Year 2. These funds will be available to go part way toward funding the required return 
(dividends) to shareholders. By subtraction, then, $3.00 and $3.15 in Years 1 and 2 represent the 
additional cash still needed to fund the required return to shareholders (the dividend). 

6. The risk premium is the present value of the aa?iitional cash required to make tiviaiznd 
paymenls (i.e., provide the target return to the shareholder). 

Period End of End of 
0 Year 1 

Additional Cash Required $3.15 
to Pay Dividends 

,x 

/ 
$3.00 present valued to pcfiod 0 +1.08 

/ 
i $3.15 present valued to period 0 

L z\l.OS J 
Risk Premium $5.48 “-2.92 

Initially as the risk premium will not be known, it can be assumed as zero, and step 3 through 6 
computed. The risk premium computed in step 6 would be substituted back into step 2, and steps 3 
through 6 recomputed. In either computer models or manual calculations, this cycle is repeated until 
the risk premium is properly calculated. This is the successive approximation calculation (the 
iteration) process previously mentioned. 

The steps described above have been summarized on one page in the following exhibit. 

****** 

To put the foregoing in perspective it may be helpful to review these last two chapters. This chapter 
described the detailed logic involved in computing the premium utilizing an internal rate or return, or 
discounted cash flow, methodology. The previous chapter described the cash flows accruing to the 
insurer as a result of the insurance contract. The cash flows to the shareholder resulting from the 
insurance contract also were presented in the preceding chapter. The point of the foregoing was to 
demonstrate that an internal rate of return, or discounted cash flow, methodology can be used to 
calculate an economic premium -- and that this methodology can also be used to prove that the 
resulting return to the shareholders is also equivalent to the target return of 20%. 

While the internat rate of return methodology presented requires detailed calculations, the method is 
practical and in general use today. However, there is a shortcut approach available which 
accomplishes the same result -- but in a more direct and simple fashion. This is embodied in 
Fireman’s Funds application of the Risk-Compensated Discounted Cash Flow model for insurance 
rate regulation presented in the following chapter. 
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I 
RWI.Ree Inter& Il.* *c 

A Simplified View 
rs0.n D-.....:..- r-..,^..I^.:^- 

End of 
Year 1 

End of Year 2 
be/ox los, 

dot 
pm “0” Yearl 

Step 2: Cakulatlng the requlwd 
Equity Investment and “Rehwns” 
to the Investor 

The Iterative Cakutation - the Risk Premium 

on Equity Invested and 
Available to Pay Dividends. -$z.oo 

: Cakulatlng the AdditImaI 
“g Required to Generate 

53.00- $3.15 

Projected loss (al end 
of Yelo 2) divided 

Resent 
$110.25 
= =S102.08 yp;” 

\of Year 1 

Pro01 of presen, 
value cakuhltIo”: Period End01 Endof 

“0” 
I 

Year 1 Year 2 ~-__ 

Amount of money 
required to fund I 

S94;52 5102.08 5110.25 

loss of $110.25 IO 
be paid at tie end of @i.& ‘“id! 

lr stnted another way: 

Premium required on Day 1 Wfund” the 
,resent value of expected losses 594.52 

\ 
Investment income Ihal will be generated 
on this premium by the end of Year I P 
(assumed corned (II rhe risk-free rare). $7.56 __ 

Funding available for anticipated losses 
attheendofYea1. $102.08 

Investment income *al will be generated L 
3” the funds during Year 2 (assumed 
:arned at Ue risk-free rate). 

“/ 
58.17 



VI. Fireman’s Fund’s Recommended Method - 
The Risk-Compensated Discounted Cash Flow Method 

Fireman’s Fund’s recommended method for testing a rate in accordance with Proposition 103 is, in 
principle, similar to the Myers-Cohn method used in Massachusetts for workers compensation ratemaking. 
Fireman’s Fund’s recommended approach is also similar to the well-known Capital Asset Pricing Model 
(CAPM) in that it adjusts allowable profit according to the risk inherent in insurance. 

The internal rate of return (or discounted cash flow) approach to the calculation of the premium discussed 
earlier can become cumbersome, especially when long payout periods are involved. Myers and Cohn have 
developed a risk-adjusted discount rate method, based on the Capital Asset Pricing Model (CAPM), which 
greatly simplifies the computations. Most applications of the Myers-Cohn method to date, however, have 
the limitation of determining the riskiness of the specific line of insurance relative to other businesses. The 
data for such calculations are not readily available and the results are erratic. 

Fireman’s Fund has developed an alternative method for determining the risk-adjusted discount rate. This 
risk-adjusted discount rate is used for discounting the expected future loss payouts. This method produces a 
premium which, in combination with the investment income on both premium and equity, covers the 
expected future loss payouts and the dividend payments. The premium generated using Fireman’s Fund’s 
Risk-Compensated Discounted Cash Flow approach is exactly the same premium that would be produced 
by the iterative internal rate of return calculation previously described. 

Having determined the applicable cash flows, they are discounted at the appropriate investment rates. 
Known cash flows, i.e., cash flows that are certain as to timing and amount, such as commissions or taxes to 
be paid, are discounted at a “riskless” rate. Losses and loss adjustment expenses, which are the uncertain or 
risky cash flows, are discounted at a lower rate, the riskless rate less a “risk adjustment”. 

The risk-compensated discount rate is computed as follows: 

Risk- 
compensated = 
discount rate 

The factors that go into the computation of the risk-compensated discount rate are the same that have to be 
specified for the internal rate of return or discounted cash flow mcxlel. These are the basic assumptions that 
we have seen previously. 

Underlying Assumptions: 
Risk-Free Interest Rate 

Ratio of Required Equity to 
Disounted Reserve 

Stipulated Retnm on Equity 

If these assumptions are used to compute the risk-compensated discount rate, we would get: 

= Risk-compensated discount rate = 0.08 - 0.25 x (0.20 - 0.08) O O5 

In other words, the risk-compensated discount rate would be 5% as compared to the 8% for the risk-free 
rate. It can easily be shown that this gives us the same premium as computed using the discounted cash 
flow model, as shown in the following example. An accounting “proof’ of the Risk-Compensated 
Discounted Cash Flow method is presented as Appendix A. 
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Calculating the Premium 
The Risk-Compensated Discounted Cash Flow Method “Shortcut” 

The fair premium to be calculated in this simple example can he. computed directly, using a 
risk-compensated discount rate. 

The Risk-Compensated Discounted Cash Flow Formula: 
Risk- 

compensated 
discount rate 

r 
IP 

!i 

Risk-compensated 
discount rate 

Application of the Risk-Compensated Discounted Cash Flow Formula 

ssumptions: 
:mbodied in simple illustration of the Discounted 
ash Flow Methodology _ Exhibit I) 
r&k-free interest rate i 

Ratio of required equity to 
discounted reserve [.---iGC/- 

Stipulated return on equity to 
srcckholder [----G-j- 

Projected loss payable in Year 2 l-GiGq 
.-..- 

kmium calculated via the discoun 
lethod (Exhibit 1) 

0.08 - 0.25 x (0.20 - 0.08) 

Application of the Risk-Compensated 
Discounted Cash Flow Methodology 

To calculate the premium utilizing the 
Risk-Compensated Discounted Cash Flow 
method, the projected losses are discounted 
to present value utilizing the risk- 
compensated discount rate. 

Risk compensated discount rate = 0.05 

Period 2 
Discounted Discounted 
to Period 1 to Period 0 ____ ____ 

Proiected loss $110.25 
expkcted in 
Period 2 ----w 

1.05 
=$105.00 --)m 

1.05 

Yieldr: the portion of the premium 
representing risky cash flows--claims 
and losses 

Add: the present value of operating 
expenses 

reami-- and nothing more. or less 
I 

I 
“.,, 
ua 

..,,. 

.I 
E 
,. 

-,*, 
-n 
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WI. How the Risk-Compensated 
Discounted Cash Flow Method 
Can be Used in Rate Regulation 

. The riskless yield would be based on the rate for an appropriate U.S. Treasury security. 
The rate would be reviewed quarterly by the Deparmrent of Insurance and adjusted if major 
changes in interest rates occurred. 

. The risk-compensation adjustment (which could be the same for all but catastrophe lines) 
would be initially set by the Department of Insurance. These values (which ate independent 
of the level of market interest rates) would be reviewed annually by the Department of 
Insurance, with input being provided by insurers and other interested parties. 

. Anticipated losses and expenses would be determined using actuarially sound methods 
chosen by the insurer. These would be subject to review and challenge by the Department 
of Insurance. 

. Companies would use their own data for premium collection and incurred loss and expense 
payout patterns to be used in the Risk-Compensated Discounted Cash Flow method. 
Companies with insufficient data on these patterns could use industry data supplied by the 
Department of Insurance. 

. The federal income tax rate and accounting provisions (particularly the discounting of 
incurred losses) applicable to the cash flows for the policies being priced, would be applied 
in the price calculation. Since the riskless Treasury interest is fully taxable, the applicable 
income tax rate would be the current rate of 34%. 

. The chief benefit to the Department of Insurance of using a Risk-Compensated Discounted 
Cash Flow method is the ease of implementation. The Department needs to monitor only a 
few factors using such a method: 

. the appropriate risk-free rate to be used; 

+ the appropriate level of surplus to be maintained; 

. the appropriate target rate of return to be achieved; and 

. the projected cash outflows for losses and loss adjustment 
expense (LAR) of the insurer--together with the projected 
operating expenses of the insurer. 
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VIII. Observations 

In performing the analysis presented in the previous chapters, certain issues and conclusions 
present themselves which merit further discussion. We have identified the more pertinent 
issues and have discussed them further in the following pages. Most of these issues deal with 
the rate of return to the stockholder, its sensitivity to changes in some of the assumptions and 
its impact on the policyholder’s premium. These issues are discussed in the following 
sections. 

I 
r 

* Compensation to Stockholders for Risk and Its Impact on the 
Policyholder’s Premium; 

29-31 

- Capitalization of the Insurer and Its Relationship to the Policyholder’s 
Premium; 

32 - 33 

l Target Returns to the Stockholders and the Relationship to 34-35 
the Level of Equity Maintained by the Insurer, 

l Forecast Errors and Their Impact on the Return to the Stockholders; 

l Observations Regarding the Structure of Premiums; and 

l Plain Talk About Massachusetts 

36-37 

38 

39 
aaz 

5 

.’ 
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Compensation to Stockholders for Risk and its Impact on the Policyholder’s PMIium 

The portion of the premium used to provide the stockltolders an adequate return is relatively 
small. 

The following exhibit depicts the relative size of the risk premium compared to the total 
premium, based on the example that has been used in the proceeding sections. The risk 
premium accounts for only 4-S of the total premium; the major part of the premium goes 
toward payment of losses and loss adjustment expenses. 

As the risk premium represents such a small portion of the total premium, the impact of 
varying the return to the stockholder has a very limited impact on the total premium. Page 2 of 
the exhibit demonstrates, based on the same previous assumptions, how the total premium 
would change as the return to the stockholder varies by 20% in either direction, i.e., goes down 
to 16% from 20% and goes up to a 24% rate of return. As the exhibit shows, the net result is 
that the total policyholder premium changes by less than $2 in either direction. 

To summarize, the portion of the premium providing a fair return to stockholders represents a 
very small part of the total premium and even moderate changes in the stipulated target return 
do not have significant impact on the total premium. 

- 
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A Depiction of the Amount of Premium 
Representing Compensation to the Stockholder for Risk 

Target Return to 
the Stockholder 

Tots1 
Policyholder’s 

Premium of $130.00 

Total . 
Target 

5% 

0% li 

Assumptions in simplifed model 

~origiaallyEstimatcdLoss 
l Target Return to Stcckholdas 
-Ratio of Equity DJ Discounted Resaves 

$110.25 
20% 
25% 

$30.00 
$130.00 

$.5.4s - 

$9452 - 

$30.00 

risk premium 
(compensation to 
shareholders for risk) 

present value of 
$110.25 projected 
10s in Yea 2 

projected 
operating 
expenses 

Conclusion: 
The risk premium of $5.48 represents only 4% of the 
total policyholder premium of $130.00 

z 
,” 
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Total amount of 
policyhokler premium 
5140 -I 

Po&y~i&der 
16% 18% 20% 22% 24% 

$128.12 $lB.(ts $l3wo $130.96 $132.93 
Slipulated Target Return 

Required 
A 

Stipulated 
Target Return 

Conclusion: 
The policyholder premium required to fund a $110.25 loss (expected two years 
hence) -* and provide for a fair return to stockholders -- is not significantly 
affected by even large changes in the stiputated target return. The major 
component of the premium remains the cost of the projected claim and expenses 
of the insurance transaction. 
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Capitalization of the Insurer and Its Relationship to the Policyholder’s Premium 

The level of capitalization (equity) required is one of the issues that is broadly discussed in 
determining a premium. The analysis on the following page shows that even large variations 
in the equity-to-reserve ratio do not have a significant impact on the premium. Erring on the 
conservative side in the equity-to-reserve ratio may be preferable, as undercapitalization 
exposes the policyholder to additional risk through the possibility of the insolvency of the 
insurer. 
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Capitalization of the Insurer and Its Reiationship to Policyholder Premiums 

Calculated Premiums -- The ReIationship 
to Capitalization of the Insurer 

One of the basic assumptions considered in 
calculating a premium (using a Risk-Compensated 
Discounted Cash Flow Methodology) is the amount 
of assumed capitalization of the insurer -- the ratio of 
equity maintained as compared to discounted 
reserves. 

As the tables show, even assuming a uniform target 
rate of return, the amount of the calculated premium 
varies only slightly (approximately 3%) given major 
changes in capitalization (e.g., given a change in 
capitalization from a level of 25% lo 40%). 

i 

Assumptions in 
simplified model: 

Estimated loss 
inYear $110.25 

T8rge.1 return to 
stockholders 20% 

Risk-free 
interest me 8% 

To simplify this presentation, lhe impact of 
taxes has been ignored (the effect of which 
would be lo increase. the premium by the 
present value of such cost&. 

..~ --___ 

For example: 

Given a target fair rate of return to the stockholder of 20%. the 
following premiums would be calculated utilizing a discounted 
cash flow methodology: 

Equity maintained- Calculated Premium 
as a Percentage of Yielding a Stipulated 20% 
Discounted Reserves Target Rate of Return 

10% $126.66 

15% $127.75 

20% $128.87 

25% $130.00 

30% $131.15 

35% $132.33 

40% $133.52 



Target Returns to the Stockholder and the Relationship to the Level of Equity Maintained 

In a regulated environment, the rate of return on equity to the stockholder is dependent upon 
the level of equity actually maintained, which may be different from the level used in 
determining the regulated premiums. 

As the graph on the following page shows, reducing the amount of equity has a significant 
impact on the stockholder return, but it also increases the possibility of insolvency. 

It is important to recognize that under the proposed methodology, the level of capitalization 
of an insurer will not affect the regulated rates. All iinns will charge essentially the same 
premium for comparable insurance policies--as one would expect of a competitive 
marketplace. However, the resulting rate of return to the insurer would vary according the 
the insurer’s respective degree of capitalization. 

I 

E 
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Target Returns to the Stockholders and the 
Relationship to the Level of Equity Maintained by the Insurer 

The target rate of return to the stockholder must be viewed in conjunction with the level of 
equity maintained by the insurer: 

l with higher levels of equity, the insurer is reducing the overall risk and thus its cost of capital; 

l with reduced levels of equity, the risks of insolvency increase. 

An Illustration of the Yield Implicit in a Fixed 
$130 Premium 

Percentage of 
Equity Maintained Rate of Return 

Compared to Implicit in the 
Discounted Reserves $130.00 Premium 

Rate of Return Implicit 
in the $130 Premium 

36.6% 38%- 

27.6% 

22.9% 32% - 

20.0% 30% - 
28% - 

18.0% 26% - 

35% 16.6% 24% 
22% 

40% 15.5% 20% 
18% I 

Aswnptlons in slmpllfled model 

(36.6%) 

10% 15% 20% 25% 30% 35% 40% 

Test of an Appropriate Premium: 
Ratio of equity maintained in comparison to reserves 

Although by reducing equity (given a fmed premium) higher returns may be obtained, the following principles must be 
observed: 

1) Enough equity must be maintained to keep the insolvency risk to the policyholder at an acceptable level. 

2) A higher return must be provided to the stockholder to compcnsatc rhc stc&boldcr for the risk of higher 
degrees of leverage. 

3) The allowed rate of iworn to the stockholder should vary depending on UIC level of capitalization of the insurer: a 
single targel rate of retom coupled with a capita-to-reserve norm achteves this result. 

____-. -- 
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Forecast Errors and Their Impact on the Return to Stockholders 

The risk involved to the equity provider comes from two sources: 

1. Normal fluctuations in the estimated loss payout based on chance 
variations in the number, type and severity of loss causing events 

2. Errors in estimating the impact on future loss payouts due to 
changes in prices, labor costs, the tort system, etc.; and 

The first source represents the normal risk that the equity provider takes, as he can control it 
to some extent by pooling a large enough group of similar policies. However, the second 
source of risk presented above represents errors resulting from factors outside the forecaster’s 
control, and these errors can have a very negative effect on the return to stockholders, The 
insurer must maintain sufficient equity to protect itself from insolvency in case the actual 
losses turn out to be significantly greater than anticipated. 

The chart on the following page shows that the impact of even a modest forecast error can 
result in a large reduction in the return to the shareholders. 
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Target Return to 
the Stockholder 

\ 

15% 

TOM 
Targei 

y” Return 

10% 

0% 

12% 
provided 

viatbe 
Risk 

Premium 

provided 
via the 

Risk-Free I I 
-35% I 

Actual toss- $110.25 $115.76 $121.28 $126.79 $132.30 
(Forecast error)-- (0%) (5%) (10%) (15%) (20%) 

L 
Interest Rate 

I 

Assumptions in Simplified Model 

l originally Estimaled Loss $110.25 Conclusion: 
*Target Return IO Stockholders 20% 
l Ratio of Equity to Discounted Reserves 25% 

The ultimate return to the investor is 

-Premium $130.00 
substantially aNected by the risk of actual 
losses exceeding projected average losses. 

Target Return to 
the StockholW 

\ 25% 1 

” 
-5% - 

-10% - 

-15% - 

-20% - 

-25% - 

-30% I 

Risk Premium Requirement 

When acwal losses exceed 
projected losses by 20%. 
rewns drop 253% --result- 
ting in a negative yield. 

I *Tarts have been ignored to simplify dis presenladork. 
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Observations Regarding the Structwe of Premiums 

In situations where the amount of risk can be widely diversified, (such as in automobile 
insurance), the following observations regarding the structure of premiums are relevant: 

. The Risk Premium is in fact a small fraction of the Total 
Policyholder Premium; 

. Even broad changes in the return to stockholders, or in the 
required surplus, do not have a significant impact on the 
calculated Total Premium; conversely, small changes in 
premiums have a significant impact on the stockholders’s 
return: 

. Expected losses and loss adjustment expenses are the largest 
single component of the Total Premium; 

. Operating expenses and taxes are the next largest component 
of the Total Premium: 

. To make any significant impact on the premium, the factors 
that need to be controlled ate the loss and LAE expenses, 
with operating expense as the next possible option. 
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Plain Talk About Massachusetts 

Several witnesses in these proceedings have criticized elements of insurance regulation in 
Massachusetts, The Myers-Cohn method developed for Massachusetts shares certain 
elements of the Risk-Compensated Discounted Cash Flow (RCDCF) method we 
recommend. Fireman’s Fund is certainly well aware of the rate regulation problems in 
Massachusetts, Indeed, the Company withdrew from that state at substantial cost because 
of the nature of regulation there. However, the lesson to be learned is not that discounted 
cash flow methods are inherently flawed. Rather, the principal error in Massachusetts was 
the state’s failure to recognize !QQ and expense trends in developing premiums. 
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Massachusetts Automobile and Workers 
Compensation Rate Environment 

Lessons Learned 

. . . . ” Actual results fell short of the target underwriting profit provisions;” 

I Lines i Time Frame ShortfalI I 

l Automobile 

l Workers 
Compensation 

years 1978.1983 6% of Premium 

years 1976 _ 1981 11% of Premium 

l . ..” At the same time, they (the Regulators) resisted efforts to accurately estimate loss 
and expense costs” 

. . . ” Hindsight suggests that the Insurance Department’s refusal 
to accept the prospective trend methodology for workers 
compensation during the period 1977-1982 may have been 
responsible for the mismatch of target and realized results.” 

. . . ” underestimates in predicted loss costs of more than 8% per 
year led directly to the poor results for 1978-1983..” 

.  
1 . .  ” Elegant theory and accurate parameter estimation will mean nothing if the basic 

ratemaking problem of estimating losses and expenses is bandled unfairly or with 
poorly performing methods.” 

Source: Richard A. D&g, Tk Use of Investment Income in Massachueus Private 
Passenger AIuomobile and Works Compenwtion Ratmaking. Fair Rare of Return in 
Proper@-Lidilify Inwamz, ediled by J. David Cummins. Scou A Haningmn, 
Kluwer-Nijhoff Publishing, 1987 
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Appendix A 

The Accounting “Proof” of the Risk-Compensated 
Discounted Cash Flow Method 

The Risk-Compensated Diaounkd Cash Flow m&cd “Shortcut” can kc proven aigebraically utilizing a tradilional 
accounting approach: 

Assumptions: End d Year 2 
See mail I 

(Immedlntely prior to 
lerlBLQ- End ol km Pav~LuJ- 

Invernnen1 J.ncome 
(utilizing an 84 risk-h $lO.W $10.50 Other Assumptions: -., .,.--___I_ 
rat) Risk free interest ram 8% 

Loss payable a, end of Year 2 $110.25 
Discmmred RcrcrveBalance SlW.00 5105.CO $110.25 Ratio ofrequired equiry to 

[ Equity Mainmined 
discounted ~CSOVC 23% 

sz5.00 $26.25 527.55 Stipulrted return on equity 10 
- stakholder 20% 

\ 

The Accounting Sources and Uses Model: 
End of End of 

Sources of Funds: Year 1 _,- -..Y.~Ed-. 

Equity Ccmuibudm $1.25 
Inveslmcnr income on pPmillm 

fund.9 dlocaled to the resewc 8.00 $:::: \ 
Invcsment blwmc ml 

Eractly ollkltlng; thehrorc 

equity conuibutions 2.00 a 
ignore as lhey cance1001 of 

/ the “Eqwtllm” 

Total uses of funds u 3s -- ..-.-. 

: The Risk-Compensated Discounted Cash Flow Method Shortcut -- “Reducing” the Algebraic Equation 
1. Increase in reserve + dividend = Investment income on reserve + lnvestmcn~ income on equity 

( t 
; 2. Increase in reserve = Investment income on reserve - Dividends - hvw%eul income 

c ,, on qwy -l -. 

i r 

3.lijseme X Risk compensal&- Reserve x Risk-free 7 
c i --- Equity ’ 

Dividen! 
interest ra1e ; - interest rate -1 c rate 
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Accounting “Proof’ of the Fireman’s Fund 
Risk-Compensated Discount Rate Method 

The equivalence between the discounted cash flow method and the risk-compensated discount rate method 
is not intuitively obvious. That the two methods are equivalent can be demonstrated by starting out with 
the basic equation for a “Fair” 
Premium. We have demon- 
strated this using a “one period” 
model, but it is equally valid 
for multiple periods. 

fi 

I 
This is actually just the basic accounting statement that the total cash flow out must be equal to the cash 
flow in. The equity investment has been ignored, for the equity that is invested initially is returned at the = 

end. 

The risk-compensated discount rate 
method determines a rate so that: Loss Payout = 

Opening Reserve (Premium) 

Reserve x Risk-&muensated Rate 

And as the opening reserve is the same as premium, the above can be restated as: 

1 LossPayout - Premium = Reserve x Risk-Compensated Rate 1 

This permits us to restate the original “fair” premium equation as: 
1 

Reserve x Risk-Comp. Rate Investment Income. on Reserve 
= 
.- 

Dividend?Payments 
= 

Investment S&me on J%pdty 
,I 
ze 

The dividend payments and the in vestment 
income on the equity are both dep cndent 
upon the amouniof~equity invested, hence: 

Dividend 
Payment = 

Investment 
Incomeon = 

Equity 

Equity x Dividend Rate 

Equity x Risk-Free Rate 

Similarly, the investment income on the reserve can be. stated in terms of the amount of reserve and the 
risk-free investment rate. I I 

Investment 
income on = Resetvex Risk-FreeRate 

Reserve 

Fireman’s Fund ___ 



Appendix A 

If we replace the dividend amount and the investment income by their definitions in terms of amounts 
and rates, the “fair” premium equation 
can be further simplified to: Reserve x Risk-Adj. Rate 

r- 

.-____ --I 
Reserve x Risk-Free Rate 

+ Tz + 
Euuitv x Dividend Rate Eauitv x Risk-Free Rate 

If the terms are re-arranged this can be written as 

Reserve x Risk-Free Rate \ 
Reserve - 

/ Risk-Aij. Rate 
= Equity x Dividend Rate 

I Equity x Rilk-Free Rate , 

The above can be further re-written to remove Reserves explicitly from the left side of this equation, the 
equation then reduces to: 

j Risk Adj. Rate = Risk-Free Rate zze 
I 

As the dividend rate is the rate that will provide a fair return to the investor, this brings us to the 
relationship that was originally stated: 

Risk Adjusted = RiskFree 
I Discount Rate 

Through this derivation has been presented in a rather simplified manner, it can be shown that it is 
equivalent to the discounted cash flow method in ail cases. The preceding exhibit summarizes the 
above and supports it with a numerical example. 
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