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ABSTRACT

This paper integrates elements from the theory of financial economics into the
theory of the insurance firm. We compare and contrast the received theory of the insurance
firm with one that is logically consistent with financial theory, and demonstrate the role
played by solvency considerations in the respective approaches. Our analysis suggests that,
even in an unregulated market, insurers would very likely voluntarily limit their premium-
capital ratios in an effort to economize on contracting costs. Furthermore, our analysis also
suggests that mutual insurers are likely, under certain conditions, to be less highly levered
than insurers organized as stock corporations.

“The focal point in the theory of risk ... has for almost a century been the probability of
ruin. It has been assumed that at least a partial objective of the insurance company is to
make certain that the probability of ruin does not exceed a given number, say a. The theory
is usually vague, or completely silent about how the number should be determined. The

model seems to make most sense if a value of ¢ is imposed from outside, for instance, by a
government inspector.”

Karl Borch, The Mathematical Theory of Insurance, 1974
(Lexington Books, p. 107)

I. INTRODUCTION

Traditional risk theory has tended to view the insurance firm too much from within.
Although the insurance firm exists in an economic environment within which it must
compete with other insurance firms as well as institutions which provide close substitutes to
insurance services, this fact of life appears to have largely escaped the attention of risk
theorists. While the implications of default risk for insurance company decision making and
regulatory policy are widely discussed in the insurance solvency literature, this literature does
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not provide an internally consistent theoretical framework within which an acceptable ruin
probability can be determined. As noted in the above quotation from Karl Borch’s well-
known and highly regarded book, the literature treats the determination of the appropriate
ruin probability as exogenous to the firm. One can only hope that Borch’s government
inspector is endowed with King Solomon’s wisdom.

Unfortunately, the insurance literature in general and the solvency literature in
particular have grown in isolation of a plethora of useful studies in the financial economics
literature which provide a powerful analytic framework for the study of the firm. Similarly,
the finance profession has until recently all but ignored the insurance firm.! However, a
resurgence of interest has occurred within the past decade in the finance literature regarding
the general theory of organizations and its implications for optimal contract structure in a
firm. Since there is probably no other industry in existence which features such a diverse set
of organizational forms, the insurance industry has provided a nearly ideal laboratory setting
for the development of this theory (e.g., see Fama and Jensen [1983a, 1983b, 1985] and
Mayers and Smith [1981, 1982a, 1982b, 1987]).

The primary argument set forth in this paper is that the theory of finance can and
should be rigorously applied to the study of the insurance firm. In order to illustrate thin
point, we apply financial theory to the question of insurance solvency. Rather than treat the
probability of ruin as an exogenous constraint that is arbitrarily imposed by regulators, the
approach taken here is to endogenize the probability of ruin with respect to a complex
contracting process undertaken by a variety of self-interested claimholders. This treatment
enables us to meaningfully evaluate regulatory constraints such as minimum capital
requirements within a rigorous theoretical framework.

In what follows, we analyze optimal capital decisions in the context of an unregulated
insurance market. The next section of the paper provides a relatively general
characterization of the traditional theory of the insurance firm, our purpose being to
demonstrate what we believe to be some major methodological shortcomings which are
substantively resolved by adopting the agency theoretic view of the firm that is prevalent in
the financial economics literature. The third section of the paper considers the
determination of the insuret’s optimal capital decision when the writing and enforcement of
the various contracts that comprise the insurance firm is costless (costly). Under costless
contracting and no taxation, the choice of capital is shown to be an irrelevant consideration.
With taxes, the rational insurer will employ as little capital as possible. Only when we
explicitly recognize the existence of phenomena such as redundant tax shields, bankruptcy
costs, and agency costs are we able to arrive at an optimal capital decision which involves the
employment of positive levels of capital. Section IV of the paper provides a brief summary
of the results and suggestions for future research.

'Mayers and Smith [1982a, p. 253] note that the topic of insurance is nowhere to be found in virtually all finance
textbooks.



While the methodology followed in this paper represents a fundamental departure
from more traditional approaches to the theory of the insurance firm, various results are
shown which are not attainable with the traditional theories. Specifically, our analysis
suggests that, even in an unregulated market, insurers would voluntarily limit their premium-
capital ratios in an effort to economize on contracting costs. Furthermore, mutual insurers
are likely, ceteris paribus, to be less highly levered than insurers organized as stock
corporations.

II. THE OBJECTIVES OF THE INSURANCE FIRM
A. Collective Risk Theory and the Expected Utility Hypothesis

Historically, solvency has been emphasized as one of the primary goals of insurance
regulation. Munch and Smallwood [1981] attribute this emphasis on solvency regulation to
the difficulty allegedly faced by policyholders in establishing the financial soundness of
alternative firms.? Boyle and Butterworth [1982] note that the trend toward solvency
regulation was accelerated by insurance company failures, so that by the beginning of the
20th century, many western countries had enacted legislation which heavily emphasized the
solvency of insurance companies. Finsinger and Pauly [1984] note that virtually all western
countries regulate the reserves of insurance firms, even when they do not directly regulate
the premiums charged.

Given this regulatory emphasis on insurance company solvency, actuaries sought to
build quantitative models which would enable insurance company managements to
incorporate ruin probabilities into their decision making. The body of theory that resulted is
known as the collective theory of risk. Some of the contributions of the collective risk
theorists parallel highly regarded work in the option pricing area of the financial economics
literature. For example, Lundberg [1909] used continuous time processes to model the
evolution of an insurance company’s liabilities. As Borch [1974] points out, it is natural to
compare Lundberg’s contribution with that of Bachelier [1900], the only significant
difference being that Bachelier’s work dealt with a stochastic model for assets rather than
liabilities.

In spite of the mathematical elegance and rigor of the collective theory of risk,> we

2Stigler [1975, pp. 109-110] goes as far as to suggest that the historical rationale for the regulation of insurance
companies was rooted in the belief that consumers of insurance needed protection because they would not, of their own
volition, acquire a proper amount of information, even if it were available for sale at its cost of production. According
to this view, the problem faced by consumers in making their insurance decisions is not necessarily costly or imperfect
information; rather, it is one of irrationality manifested in the form of an underinvestment in information. Of course,
such a belief about consumer behavior begs the obvious question: if consumers are so irrational, why do they purchase
insurance in the first place?

3In fact, the collective risk theory is perhaps most noted for its important contributions to theoretical statistics. Borch
[1974, p. 73] suggests that “These by-products ate probably of greater value than the theory itself, which has found few
applications in practice.”



believe that it fails to provide an economically meaningful framework for the evaluation of
managerial and regulatory policies. Although it is never explicitly stated as such, risk theory
essentially treats survival as the goal of the firm.* While attempts have been made to
reconcile risk theory with paradigms such as the expected utility hypothesis, a number of
problems remain:

1. Behavioral models which are based upon survival objectives (e.g., expected utility
models that are constrained by ruin probabilities or models which make use of safety-
first decision criteria) are likely to yield lower utility rankings than unconstrained
models.>

2. Most insurance firms are not owned and operated by individual entrepreneurs; rather
they are comprised of a complex set of contracts among policyholders, stockholders,
and managers. Furthermore, substantive disagreements are likely to exist across and
even among these classes of claimholders with respect to rates of time preference,
risk preferences, and opinions concerning what constitute the “best” corporate
policies for the firm to follow. Therefore, even if one can demonstrate that the
objections raised in the first point are not generally valid, these considerations cast
serious doubt upon the use of the expected utility hypothesis per se, since a collective
utility function is likely to be impossible to construct due to the problem of
intransitivity (e.g., see Arrow [1950]).

3. As we suggested earlier, the risk theory approach to the evaluation of managerial and
regulatory policies is deficient because it cannot provide any insight into how
“acceptable” ruin probabilities are determined. As we shall see in the next section of
the paper, a more dynamic theory of the insurance firm is required before this issue
can be adequately addressed.

B. Agency Theory and the Market Value Rule

We believe that the objections we have raised above can be largely resolved by a
careful reconsideration of the nature of the insurance firm. Jensen and Meckling [1976, p.
310] note that most organizations, including firms, mutual organizations, non-profit
institutions, and even governmental bodies, are simply “legal fictions which serve as a nexus
for a set of contracting relationships among individuals.” The definition of contracts here is
in fact rather broad, including both written and unwritten contracts. These contracts define
a set of agency relationships under which principal(s) engage agent(s) to perform some
service on their behalf, a decision which invariably involves delegating some decision making
authority to the agent. Agency problems and their attendant costs arise when both parties to

#This emphasis on survival pervades the insurance literature. For example, in his critique of the risk management
literature, Doherty [1983] notes that the traditional risk management structure is based in part upon the notion that
survival is a major corporate objective. As we shall soon see, survival as a corporate objective is dominated by the
market value rule, which treats the probability of ruin as endogenous to the more general problem of maximizing the
value of the claims held by the firm's residual claimholders.

5For examples of such approaches, see Cummins and Nye [1981, pp. 418-419].



the agency relationship are self-interested and it is costly to write and enforce the contracts
which define this relationship. As Fama and Jensen [1983b] have noted, to the extent that
contracting is costly, the set of agency relationships which make up the firm is not a trivial
consideration, since the resulting contract structure combines with available production
technologies and external legal constraints to determine the firm’s cost function. The
organizational form which delivers output demanded by consumers at the lowest price, while
covering costs, survives.6

Given our agency theoretic definition of the firm, it is appropriate to give further
consideration to the identification of just who the principals and agents are in the context of
an insurance operation. Mayers and Smith [1986] note that, regardless of whether the firm is
organized as a stock or mutual company, it is characterized by three major functions which
are allocated across various claimholders: the managerial function, the
ownership/riskbearing function, and the customer/policyholder function. The owner, being
the claimant to the residual cash flows of the firm,” is characterized as the riskbearer, since
he/she essentially guarantees the payoffs promised under the firm’s contracts with its
managers and customers. The manner in which mutual and stock organizations differ is
primarily characterized by the way these functions are allocated across claimholders. In the
stock company, the three functions are vested in three distinct claimants: managers,
shareholders, and policyholders. The manner in which the literature has treated these three
claimants is to view the managers as the agents of the shareholders, while the shareholders
are typically viewed as the agents of the policyholders (e.g., see Mayers and Smith [1981,
1986]). In the case of the mutual company, the ownership/riskbearing function and the
customer/policyholder function are cartied out by policyholders. Therefore, the
principal/agent relationship that is of interest is that which exists between policyholders and
managers.

Regardless of whether the writing and enforcing of contracts is costly or costless, the
agency theoretic perspective of the firm gives rise to a set of logically consistent decision
rules. In a recent paper, Fama and Jensen [1985] analyze investment decision rules for
different types of business organizations that are distinguished by the characteristics of their
residual claims. While their analysis focuses on investment decisions, the rules that are
implied are applicable to all decisions. Their analysis indicates that decision rules for publicly
traded stock corporations and financial mutuals are most logically modeled by the market
value, or maximum wealth rule. For the stock corporation whose residual claimholder is the
stockholder, and the mutual insurance company whose residual claimant is the policyholder,
this implies that these claimants are best served by decisions which maximize the current

%0Of course, all of this is a moot point in a world in which the writing and enforcing of contracts is not costly. In such a
world, the firm's contract structure would have no effect on its cost function. Therefore, there would be no reason for
one organizational form to dominate any other in the production of goods and services. This result obtains as a logical
corollary of Coase's [1960] theorem, which asserts that there can be no misallocation of resources in the absence of
transaction costs.

"Following Fama and Jensen [1983b, p. 302], we define residual claims as claims to the net difference between stochastic
inflows of resources and promised payments to agents.



market value of their wealth. The proof given by Fama and Jensen for stock corporations is
rather simple and intuitively appealing: when prices reflect available information and stocks
are traded without transactions costs in a perfectly competitive market, the consumption
streams that can be realized in future periods are only constrained by current wealth. In this
situation, it is fairly easy to show that shareholders will agree that all decisions, including
investments with payoffs in future periods, should be evaluated according to their
contribution to the current market value of their residual claims, defined as including all
costs, even agency costs and bankruptcy costs. When the stream of payoffs implied by the
market value rule does not correspond to any given investor’s optimal consumption stream,
the capital market can be used to exchange residual claims of one firm for those of another
with the same market value but with a stream of pay- offs which better match the investor’s
desired consumption stream.® Similarly, Fama and Jensen’s analysis demonstrates that since
financial mutuals repackage already available securities, the residual claimants of these
organizations are also likely to agree that the market value rule best serves their interests.

One can quarrel with the perfect market assumptions that are needed to show that
residual claimants of both stock and mutual insurance companies prefer the market value
rule as the criterion upon which investment, underwriting, and dividend decisions are to be
judged.” However, at least the market value rule is logically consistent with the undetlying
economic relationships which make up the firm. This cannot, for the reasons cited eatlier,
be claimed for the types of decision rules we often see used in the solvency literature.

III. THE OPTIMAL CAPITAL DECISION FOR AN INSURANCE FIRM
A. Case 1: Perfect Markets, No Risk of Default

Next, we formalize the arguments advanced in the previous section of the paper, our
purpose being to demonstrate the determinants of the insurer’s capital decision in an
unregulated market. To do this, we employ a two-date model in which the activities of the
insurance firm can be characterized as follows.!? At the beginning of the period, the firm is

8For a more detailed elaboration of this proof, see Fama [1978].

9The assumption of a perfect markets framework does raise an interesting conundrum. Borrowing from Miller [1977, p.
273], if markets are perfect, then financial firms can best be described as “neutral mutations”; viz., while they serve no
unique economic function, neither do they do any harm. Therefore, a major challenge facing researchers in the field of
financial intermediation relates to producing models of market equilibrium in which the existence of intermediaries is
endogenous. An excellent example of this type of research which relates to depository financial intermediaries is the
recent paper by Sealey [1983]. In the spitit of Sealey’s work, Doherty [1986] argues that the issue of insurance policies
by an insurance firm is simultaneously an operating and a financing decision. This inherent simultaneity of operating
and financing decisions consequently raises questions concerning the applicability of capital structure theories that are
based upon perfect markets assumptions. Doherty contends that such theories cannot apply to insurance firms unless
the insurance market is competitive and information concerning default risk is impounded in insurance prices.

0The analysis that follows is largely adapted from Doherty and Garven [1986] and Garven [1987]. We analyze optimal
capital structure decisions of insurance firms in a world characterized by the existence of perfectly competitive markets
for the equity and liability claims they issue. As we suggested in footnote 7, there is no @ priori reason to believe that the
same basic results would not also generalize to an insurer that is organized as a mutual company, given the nature of the
assumed economic environment (i.e., no transaction costs or information costs). If the reader finds such a statement to



formed for the purpose of maximizing the value of its shares. For simplicity, we assume that
the firm underwrites only one line of insurance for which it receives premium income Po.!!
Paid-in equity capital (50) and premium income are allocated to an investment portfolio
comprised of financial assets. At the end of the period, the firm’s cash flows from its
investment and underwriting activities are realized.

Initially, we consider the case of perfect insurance and capital markets in the absence
of default risk and taxes. Under the same set of assumptions, Hill [1979], Fairley [1979], and
Kraus and Ross [1982] show that the supply curve for insurance is perfectly elastic.
Consequently, shareholders receive fair returns on their invested capital, which implies that
the market value of equity subsequent to the formation of the firm (1) will be the same as
its initial paid-in capital; i.e., . = So.

In order to derive an expression for premium income, we must first value the equity
of the firm. To do this, we employ the certainty-equivalent formulation of the Sharpe
[1964]-Lintner [1965]-Mossin [1966] Capital Asset Pricing Model (CAPM). This allows us to
express equity value as simply the discounted value of the certainty-equivalent terminal cash
flow:

V=R Y f0)ay, =RE(Y), M

where

Y, = cash flow accruing to stockholders at the end of the period;
Ry= 1+ r;, where 7is the riskless interest rate;
f'(Y,))= “risk neutral” normal density function;'?

E'(Y)) = the certainty-equivalent expectation of Y. = E(Y))—ACOLV (Y ,,r );
A = the market price of risk = [E(rﬂ/) - rf]/afl;
E(r,) = the expected return on the market portfolio;

o = the variance of returns on the market portfolio;
COV/ () = the covariance operator.

The certainty-equivalent expectation of terminal cash flow accruing to stockholders is given
by equation (2):

be rather unsettling, the fact that we observe both stock and mutual firms competing successfully with each other in
common insurance lines would seem to suggest that this is a reasonable assertion, even in the presence of transaction
costs and information costs.

HFor simplicity of notation, we assume that either there are no transaction costs associated with writing policies, or that
premium income Py is defined net of such expenses.

12A “risk neutral” density function is a density function whose location parameter is chosen so that the mean of the
distribution is its certainty- equivalent.



E\(Y)=(S,+P)1+E'(r) - E'(L), )

where

E'(r,) = the certainty-equivalent expectation of the rate of return on the insurer’s
investment portfolio = E(r,) = ACOV (r;,7,) =13

E'(L) = the certainty-equivalent expectation of the rate of return on the insuret’s
investment portfolio = E(L)—-ACOV (L,r,).

By substituting the right-hand side of equation (2) into equation (1), setting S, =17,
and simplifying, we derive the following analytic expressions for premium income and the
rate of return on underwriting:

E(L)

TI-EG) ©

0

where

E(r,)=[B, = E(L)]/ B, =—r, + ACOV(r,,r,) (3a)

Equation (3) demonstrates that competitively priced, default-free insurance policies
resemble pure discount bonds with a terminal value of E(L) and effective rate of return of
—E(r,). This rate of return is the same as the so-called “fair” underwriting profit rate

derived by Hill and Fairley. Furthermore, competitive insurance premiums are independent
of the amount of equity capital employed by the insurer. This result is obvious since the
value of equity does not enter anywhere into the formula. Consequently, the insurer’s
premium-capital ratio is a matter of indifference to both the firm’s policyholders and
stockholders, since both pay fair, competitively determined prices for their claims. This
result is analogous to Modigliani and Miller’s [1958] capital structure irrelevance theorem
which states that the total market value of the firm is independent of the manner in which its
claims are “packaged”.

B. Case 2: The Effect of Corporate Taxation

Next, we extend our analysis to a consideration of the effect of corporate taxation.
The tax treatment of underwriting income (losses) is fairly straightforward; for every dollar
of income (losses), a tax liability (shield) of $7is realized, where 7is the statutory corporate
income tax rate. The tax treatment of investment income is more complicated due to the
fact that the effective tax rate depends critically upon the composition of the investment
portfolio. For simplicity, we assume that every dollar of investment income (loss) generates
a tax liability (shield) of $67.!> Furthermore, we assume initially that all tax shields generated

The parameter @is a factor of propottionality defined over the interval [0,1]. This parameter is functionally related to
the composition of the insuret's investment portfolio. For example, if the investment portfolio is comprised of strictly



by investment or underwriting losses are fully utilized. Under these assumptions concerning
taxation, the certainty-equivalent expectation of terminal cash flow is given as follows:

E'(Y))=S8,+(1=00)E'(;)(S, + R)+(1-7)(R - E'(L)), )

By substituting the right-hand side of equation (4) into equation (1), setting S, =17,
and simplifying, we derive the following analytic expressions for premium income and the
rate of return on underwriting:

__E@)
" 1-Er)’ ©)
where
—_ _ — _—(1 — 02-) r —92‘ 7 r.r a
E(r,) =[P - E(L)]/ P, - f+(Ve/Po)(1_T)f+zCOV<,4,,,Z>. (59)

The rate of return on underwriting given in equation (5a) is comparable to the expression
derived by Hill and Modigliani [1986]. This equation demonstrates that corporate taxation
has two opposite effects on the underwriting rate of return: 1) to the extent that @1is less
than unity, tax shield benefits from the firm’s investment and underwriting activities flow
through to policyholders in the guise of a higher rate of return on their default-free “loans”;

ie., [(1-07)/(1-1)] r, >r, if @ <1, and 2) corporate taxation simultaneously imposes an
expected tax burden on stockholders of (T/e /P, )[HT /(11— 2')] 7, per dollar of premiums

written which results in a lowering of the overall rate of return. Although equation (5)
implies a price for insurance that is greater than its price in a tax-free setting, firms could
lower the prices they charge and hence expand their underwritings by employing near zero
equity capital. Furthermore, assuming that the tax authorities do not offer rebates for
unused tax shields, insurance firms face incentives to invest strictly in fully taxable securities
so as to ensure that tax shields due to underwriting losses are fully utilized.!* Hence the
equilibrium which would obtain in this setting would feature an effectively tax-exempt
insurance industry offering policies at underwriting rates of return that are consistent with

tax-exempt securities, then €= 0. Conversely, if only fully taxable claims such as corporate bonds and U.S. Treasury
securities are chosen, then €= 1. If some combination of tax-exempt and taxable claims are chosen, then 0 <6< 1.

14The above assertions are easily supported. First, we divide equation (5) through by E(L) to obtain a price of

(1-06r) Or

-1
P /E(L)= 1+ﬁr/ -(1./p, )(1—>r/~ —ACOV (r,,r, ):| per dollar of coverage. Taking the limit of this
-7 -7

(1-6r)

-1
expression as the market value of equity tends toward zero, we obtain P, / E(L) = |:1 + r, —ACOV (1,7, )} .

Howevert, in the absence of tax rebates from the government or a market for unused tax shields, insurers chose 8= 1;
therefore, the insurance price which obtains in a competitive equilibrium is the same as in the no-tax case; viz.,

B,/ E(L)=[14r, - 2COV(r,,1)] .

w3 m



equation (3a). However, the analysis also implies that the insurance firm should seek a
nearly “all-debt” capital structure by employing a minimal amount of capital. Not
surprisingly, this result is analogous to Modigliani and Miller’s [1963] “correction” of their
original irrelevance theorem, which holds that taxable corporations should adopt nearly all-
debt capital structures due to tax incentives.

The propositions derived above have considerable appeal as logical corollaries of the
Modigliani and Miller capital structure theorems. Next, we shall consider how robust these
results are with respect to changes in the underlying assumptions; i.e.. what are the likely
effects of phenomena such as redundant tax shields, default risk, bankruptcy costs, and
agency costs?

C. Case 3: Redundant Tax Shields

It is well known that insurance firms are typically constrained by regulation to hold
minimum levels of paid-in equity capital relative to premiums written, the main justification
being that the probability of ruin is thereby decreased, cezeris paribus. However, our model
demonstrates a cost associated with minimum capital requirements that is not well known;
viz., minimum capital requirements increase the firm’s expected tax liability and
consequently the premiums it must charge so as to generate a fair return for shareholders.
Competitive forces in the insurance market are therefore likely to induce firms to 1) shelter
investment income by allocating greater proportions of their portfolios to the purchase of
tax-exempt securities,!> and/or 2) lower prices so as to generate underwriting losses that can
be used to shelter taxable investment income. However, such strategies increase the
probability that tax shields derived from the firm’s investment and underwriting activities
will be wasted. There exist a number of private market mechanisms which may provide
solutions to the problem of redundant tax shields. One solution would be a merger with a
firm that has a high marginal tax rate. Another solution may possibly involve the purchase
of reinsurance; i.e., reinsurance could conceivably be used to allocate tax shields to firms
which have the greatest capacity for using them, in much the same manner as leasing
companies share tax shield benefits with lessees.!® In view of the existence of private market
mechanisms such as these, tax shield redundancy per se does not constitute a necessary or
sufficient condition for rejecting these corollaries to the Modigliani-Miller capital structure

It is well known that, apart from households, the principal investors in the market for tax-exempt bonds are
commercial banks and property-liability insurance companies. As noted by Hill [p. 181], the fact that tax-exempt bonds
typically constitute anywhere from 15 percent to 50 percent of the portfolios of large stock insurers suggests that the tax
burden associated with minimum capital requirements is non-trivial.

10Although reinsurance is not commonly viewed as a leasing arrangement as we have suggested here, Main [1983] has
used the leasing analogy to analyze insurance purchases by nonfinancial corporations. Also, a number of other
potentially testable hypotheses exist for explaining reinsurance purchases by insurance firms. For example, Doherty and
Tinic [1981] note that reinsurance can also be used to release reserve funds which can provide a basis for further
premium expansion without violating minimum capital requirements. This may be especially important to mutual
insurers who lack direct access to the capital markets. Mayers and Smith [1981] motivate the demand for reinsurance
largely on the basis of the costly contracting hypothesis; e.g., policyholders may prefer to contract for insurance with one
carrier and have the insurer reinsure through established channels rather than hold a diversified portfolio of insurance
contracts without reinsurance for the simple reason that such an arrangement economizes on contracting costs.

10



theorems.
D. Case 4: Default Risk and Bankruptcy Costs

Dobherty [1986] has shown that if the insurance market is competitive and
information concerning default risk is impounded in insurance prices, then the Modigliani-
Miller capital structure theorems hold even when default risk is present, so long as
bankruptcy is costless. This result is consistent with results obtained by Stiglitz [1974] and
Galai and Masulis [1976] for nonfinancial firms, and is implicit in the comparative statics of
Doherty and Garven’s [1980] contingent claims model for pricing property-liability
insurance. However, numerous scholars have demonstrated that costly bankruptcy
invalidates these theorems. In the insurance literature, Munch and Smallwood and Finsinger
and Pauly discuss the impact of bankruptcy-type costs upon capital structure decisions of
limited liability insurers. Although not without merit, their results are largely driven by the
assumption that insurance prices do not impound information about default risk. In view of
the fact that the industry is characterized by a substantial amount of investment in
information production activities (e.g., agents and brokers provide consumers with price and
quality information, while A. M. Best rates the financial condition of insurance companies) it
would be surprising if prices did not impound such information.

To date, there does not exist a complete treatment of insurer capital structure
decision making in a world in which premiums are sensitive to default risk and bankruptcy is
costly. However, this is not the case in the capital structure literature for nonfinancial firms
and banks. A number of studies (e.g., see Kraus and Litzenberger [1973]; Scott [1976]; Kim
[1978]; Turnbull [1979]; DeAngelo and Masulis [1980]) conclude that limited liability
nonfinancial firms will employ positive levels of equity so as to balance the marginal benefits
of debt-related tax shields against the marginal costs of explicit bankruptcy penalties (e.g.,
administrative expenses that must be paid to third parties such as lawyers and accountants).
Similarly, Buser, Chen and Kane [1981] show that limited liability banking firms would, in
the absence of deposit insurance, select capital structures which match the marginal value of
debt (deposit) related tax shields with the marginal value of bankruptcy costs. Although we
would expect similar results to obtain in an unregulated insurance market in which prices are
default risk sensitive, we believe that this tax-shield/bankruptcy cost trade-off theory is
largely invalidated in the case of the insurance industry due to the wide-spread existence of
post-insolvency assessment insurance guaranty funds.!” The existence of these funds
eliminates or greatly reduces the risk that claims will not be paid.!® Furthermore, the funding
arrangements upon which these guarantee funds are based ensure that bankruptcy costs are
largely borne ex post by surviving firms. Since insurers do not have to bear these costs ex

"For a comprehensive appraisal of post-insolvency assessment guaranty funds, see the recent paper by Duncan [1984].
18As Cummins [1986, p. 2, fn. 2] points out, guarantee funds may not in fact accomplish this in practice. For example,
the actual payment of claims may be delayed while the liabilities of the insolvent insurer are transferred to the guarantor.
Furthermore, most guaranty funds impose maximum limits upon payments per claim; hence policyholders with large
claims may not be fully compensated.

11



ante, our analysis predicts that firms will employ as much leverage as possible.!?

Interestingly, casual empirical evidence does not provide very strong support for
these predictions. In view of the 3:1 premium-capital ratio standard used by the National
Association of Insurance Commissioners (NAIC), we would expect to observe a clustering
of premium-capital ratios around this standard. Table 1 records frequency distributions of
premium-capital ratios for all A.M. Best rated stock insurance firms and groups having U. S.
property-casualty income and complete data on premium-capital ratios during the five year
period beginning in 1981 and ending in 1985.

TABLE 1
Premium-Capital Ratios of U.S. Stock Insurance Firms and Groups
Percentage of Sample having P/S Ratio Within Range

P/S Range 1985 1981-1985
Less than unity 31 33.2
1.0 to 1.5 15 17.3
1.5 to 2.0 15.8 18.4
2.0to 2.5 3.7 13.5
2.5t0 3.0 13.1 9.6
Exceeding 3.0 11.4 8
Mean 1.82 1.62
Standard Deviation 1.63 1.42

Sample: All A.M. Best rated stock insurance firms and groups having 1) U.S. property-
casualty income, and 2) complete data on premium-capital ratios. Sample size 1040 (1985),
888 (1981-1985).

Source: A.M. Best Key Rating Guide, 1981-1985.

It appears from these data that, while the NAIC 3:1 guideline in fact represents an
industry standard for maximum leverage, it is nowhere close to being a binding constraint
for most firms. Indeed, with transaction costs we would expect firms to operate within the
constraint so as to enable them to absorb fluctuations in premium-capital ratios without
violating the constraint and thereby necessitating the frequent issuance of new equity,
purchase of reinsurance, or scaling back of the volume of new business. However, since 1)

9 Although there has (justifiably) been considerable criticism in the banking literature of the flat premium system used by
both the FDIC and FSLIC (e.g., see Kane [1986]), at least banks and thrift institutions are required to bear some of the
cost of the insurance ex ante. For example, the FDIC curtently charges a flat, up front premium of 1/12 petcent of the
dollar amount of the deposits of insured banks. However, the FDIC guaranty arrangement is not without its similarities
to the post-insolvency assessment insurance guaranty arrangements. The similarity comes into play by virtue of the
FDIC's ex post tebate policy in which 60% of the difference between the FDIC's revenue and expenses is subsequently
rebated to member banks.
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both frequency distributions are so significantly skewed toward very low (less than unity)
premium-capital ratios, and 2) only a small minority of firms have had premium-capital ratios
which exceed the NAIC standard, the facts seem to suggest that there are yet other
important factors which need to be taken into account. We believe that a very important
missing piece to this puzzle is agency costs.

E. Case 5: Agency Costs

As we stated earlier, agency costs arise when both parties to the agency relationship
are self-interested and it is costly to write and enforce the contracts which define this
relationship. The preceding analysis assumed contracting to be costless; we now relax this
assumption and assume that contracting is in fact costly. Enforcement costs include the
costs borne by principals to monitor contract compliance and costs borne by agents to bond
their behavior. Although principal and agent have divergent interests, they will seek to write
and enforce contracts which minimize agency costs, since one or both can thereby be made
better off. However, this also implies that it will generally be unlikely that contracts will be
perfectly enforced, since the monitoring and bonding expenditures required to ensure
perfect compliance may exceed the benefits. Jensen and Meckling [1976] define the
opportunity loss that remains when contracts are optimally but imperfectly enforced as the
residual loss.

Fama and Jensen [1983b] argue that if contracting is costly, then the firm’s contract
structure will have an important effect on its cost function. Therefore, the organizational
form adopted by any given insurer will be determined endogenously, along with its
investment, underwriting, and dividend policies. Indeed, this is the basic theme of the series
of papers by Mayers and Smith [1981, 1982b, 1987] which seek to produce an internally
consistent, interrelated set of potentially testable hypotheses regarding organizational forms
and contractual practices in the insurance industry. Their work suggests that there are
incentive conflicts between policyholders and stockholders over investment, underwriting,
and dividend decisions and between owners and managers over investment policy. Next, we
will summarize their results and attempt to relate these considerations to the issue of
solvency.

1. Stockholder/ Policyholder Conflicts

Incentive conflicts exist between principals and agents whenever agents do not bear
the full wealth effects of their actions. Furthermore, the mere existence of default risk
exacerbates incentive conflicts. This can be easily seen by considering the stockholder/
policyholder relationship for a riskless insurer. If the claims held by policyholders are free of
default risk, there will be no incentive conflict, since the value of these claims will not change
as a result of investment, underwriting, and dividend decisions made on behalf of
stockholders. Next, consider the stockholder/policyholder relationship for a risky insurer.
Like lenders in the bond market, the risky insurer’s policyholders will experience incentive
conflicts with stockholders because stockholders may be able to effect wealth transfers from
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policyholders by altering the insurer’s investment, underwriting or dividend policies after
issuing insurance.?’ However, since policyholders recognize the incentives faced by
stockholders, the prices they are willing to pay for the policies will reflect unbiased estimates
of the expected behavior of stockholders. Furthermore, the greater the premium-capital
ratio employed by the firm the greater will be the magnitude of agency costs borne by
stockholders in the guise of lower premiums.?! It is therefore in the self-interest of the
stockholders to provide policyholders with guarantees against expropriative behavior if such
guarantees are less costly than the agency problems. Several mechanisms exist for providing
guarantees, such as purchasing reinsurance, employing positive levels of equity, or
contractually limiting dividend and investment policies. The use of equity as a bonding
mechanism has been suggested by Easterbrook and Fischel [1985], while the use of
contractual limitations of dividend and investment policy as bonding mechanisms has been
suggested by Mayers and Smith [1981].

Besides the risk incentive effect described above, other explanations exist for why
insurers may choose to employ positive levels of capital and/or purchase reinsurance
contracts. To see this, consider Mayers and Smith’s [1982b] explanations for both the
individual and corporate demands for insurance. In the case of the individual demand for
insurance, they contend that the most fundamental reason why insurance services are
produced is because an unfilled demand for risk reduction would otherwise exist. A
sufficient, although not necessary condition for the need for further risk reduction is the
existence of nonmarketable assets such as human capital. Another important reason for the
existence of insurance services which is relevant to both individual and corporate demands
relates to the manner in which insurance contracts help to bring about socially efficient
levels of investment in monitoring and bonding activities. Finally, they note that insurance
contracts are likely to be valuable to both individuals and corporations because insurance
companies provide real service efficiencies in the production of claims administration
activities. Therefore, to the extent that the bankruptcy or an insurer would impose
additional costs upon policyholders due to the cessation of these services, then it would be
reasonable to view mechanisms such as the employment of positive levels of capital and/or
purchase of reinsurance as rational responses to policyholders’ demands for “safe” policies.
Following Titman [1984], such mechanisms may provide methods by which insurers can

20The logic undetlying these propositions can be formally demonstrated by invoking the comparative statics of the
option pricing model. Black and Scholes [1973] suggest that the equity of a levered firm can be valued as a call option
on the terminal value of the firm, with an exercise price equal to the face value of debt. In the case of a stock insurance
firm, stockholders hold a call option on the terminal value of the asset portfolio with an exercise price equal to the
terminal claims costs of the firm (see Doherty and Gatrven [1986]). The value of this call option increases (accompanied
by a corresponding dectease in the value of policy- holders' claims) with 1) increases in the riskiness of the firm's
investment income, 2) increases in its dividend payments, and 3) increases (decreases) in the riskiness of its underwriting
income, assuming that the firm's claims costs and investment income are positively (negatively) correlated.

21As Jensen and Meckling [1976] show, the agency costs of debt (and by analogy, insurance policies) are a monotonically
increasing function of the firm's leverage (premium-capital) ratio. The reason for this is quite simple; as the total amount
of debt financing (premium volume) increases relative to equity financing, it becomes progressively easier for
shareholders to exproptiate larger amounts of wealth from bondholders (policyholders) by altering the firm's policies
after issuing the bonds (insurance policies). The logic of this proposition can also be shown via comparative static
relationships detived from the option pricing model.
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bond, or precommit themselves from imposing costs of this nature upon policyholders.
Interestingly, these results obtain even in a world where policyholders are otherwise well
diversified.

The introduction of insurance guaranty funds eliminates or at least greatly reduces the
risk that clams will not be paid and therefore mitigates the incentive conflict, between
stockholders and policyholders. Hence consumers will not penalize risky firms by paying
lower prices; neither will it be in their interest to produce information regarding the financial
viability off the insurer, since they no longer bear the wealth effects associated with failing to
engage in such behavior. Furthermore, the decision to guarantee payoffs on insurance
policies makes regulatory supervision of insurance firms inevitable. In the case of insurance
regulation, the protections which actually exist resemble the kinds of protections that we
described above.?? While the above analysis applies to insurance firms whose liabilities are
insured by a guaranty fund, many of the same notions are also applicable to insured banks
and thrift institutions.

2. Owner/ Manager Conflicts

An alternative mechanism for resolving stockholder/policyholder incentive conflicts
involves merging the two functions; viz., by imposing a mutual ownership structure. Mayers
and Smith’s analysis suggests that this advantage of the mutual ownership structure is offset
by a worsened incentive problem between owners and managers. While stockholders can
rely upon the threat of an unfriendly takeover to discipline managers, the policyholders of
the mutual insurer must rely upon a less effective and more expensive mechanism, the proxy
fight. Since it is more costly to control managerial behavior in a mutual than it is in a stock
firm, the Mayers/Smith and Fama/Jensen analyses predict that the investment and
underwriting activities of mutual insurers will be characterized by the placement of
substantial limitations upon discretionary managerial behavior. Specifically, mutual insurers
will tend to underwrite fewer lines of insurance than stock insurers, and they will tend to be
more prevalent than stock companies in lines of insurance for which “good” actuarial tables
exist, since this will give managers less discretion in the rate-setting process. Furthermore,
mutual insurers’ investments will tend to be more concentrated than stock insurers’
investments in assets for which accurate indices of value are available; i.e., mutuals will hold
larger proportions of their investment portfolios in financial assets and smaller proportions
in non-financial assets than will stock insurers. Casual empirical evidence provided by Fama
and Jensen [1983a] bear this latter prediction out.

While the introduction of insurance guaranty funds is likely to mitigate
stockholder/policyholder incentive conflicts, these funds do not provide managers with any
contractual guarantees. In fact, depending upon the way management is compensated, the

22 However, we have no guarantee that the regulator will engage in an socially optimal level of monitoring, since as an
employee of the state the regulator does not bear the full wealth effects of his or her edicts. Quoting Stigler [1975, p.
113], “We may tell the society to jump out of the market frying pan, but we have no basis for predicting whether it will
land in the fire or a luxutious bed.”
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guaranty funds may provide a rather perverse set of incentives. Consider the case of a stock
insurer which weights its managerial compensation schedule rather heavily toward stock
options. Since the value of management’s claims will increase the greater the premium-
capital ratio, we can expect that such a firm will tend to be highly levered, everything else the
same. On the other hand, if the compensation schedule is tilted more toward a fixed salary,
we would expect managers to select lower premium-capital ratios so as to provide
themselves with greater employment security. Since mutual insurers are precluded by virtue
of their ownership structure from compensating their executives with stock options, we
might expect mutual insurers to employ lower premium-capital ratios than stock insurers,
ceteris paribus.?> However, even if the managers of stock insurance firms receive a substantial
proportion of their compensation via stock options, it is not clear whether this prediction
would hold either in the absence of a guaranty fund or in the presence of a guaranty fund
which charges risk-based premiums.

IV. CONCLUSION

This paper has set forth the argument that the theory of finance can and should be
rigorously applied to the study of the insurance firm. In order to illustrate this point, we
turned our attention to the insurance solvency literature. Perhaps the most important insight
provided in this paper is the prediction that, even in an unregulated market, insurers would
voluntarily limit their premium-capital ratios in an effort to economize on contracting costs.
Our analysis also suggests that mutual insurers are likely to be less highly levered, ceteris
paribus, than insurers organized as stock corporations.

The issue of solvency and how the insurer’s capital decision relates to it constitutes a
tertile area for future research. Definitive answers are needed for a number of questions.
We list some of the more obvious unresolved issues that are related to this topic:

1. Our analysis primarily considered the capital decisions of stock and mutual insurers.
Given the diverse set of organizational forms that we observe in the insurance
industry, it would be useful to not only sharpen the focus of the present analysis, but
also to extend it to the cases of reciprocal associations and Lloyd’s associations. Also,
empirical work investigating the relationship between capital structure choices and
organizational form is very much in order.?*

Z3Since mutual insurers lack direct access to the capital markets, we may also expect mutual insurers to hold more surplus
as a way to ensute that they don't violate the NAIC standard. However, like stock companies, mutuals can use other
mechanisms such as reinsurance to accomplish the same objective.

2Given the diversity of organizational forms within the insurance industry, it may provide empirical researchers as well
as theorists with a laboratory setting for testing some fundamental results in capital structure theory. For example,
Jensen and Meckling [1976, p. 347] contend that optimal capital structure decisions involve trading off the agency costs
of debt against the agency costs associated with outside equity. The fact that Lloyd’s associations preclude themselves
by virtue of their organizational form from issuing outside equity is certain to have significant capital structure
implications.
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2. How managers of insurance firms are compensated is obviously an empirical issue
worth investigating. In particular, it would be interesting to investigate 1) whether
any cross-sectional regularities exist in managerial compensation contract design
across organizational forms, 2) how effective compensation contracts are in
controlling owner-manager incentive conflicts, and 3) the extent to which
compensation contracts influence insurers’ capital decisions.?>

3. Another important area for further research concerns optimal guaranty fund design.
Since most funds are operated on a post-insolvency assessment basis, firms have
incentives under the current system to pursue more risky underwriting and
investment strategies than they would otherwise undertake in the absence of such a
guaranty fund.?¢

The reader may have noticed theft once we strayed from the perfect market models
in the third section of the paper, the remainder of the analysis was largely non-mathematical.
The financial theory of agency constitutes such a radical departures from the perfect market
models that a great deal of work remains to be done in terms of defining the dimensionality
of the issues discusses here before mathematics can be fruitfully applied.?” A more robust
theory of market equilibrium is clearly needed in which interaction between markets in
which the firm competes can be adequately modeled.?® We believe that the more integrated
view of the insurer provided by such a theory would very likely produce sharper insights
than the collective risk and expected utility models since it would provide the basis for
analyzing insurance company behavior in the context of a much richer economic
environment.

2 A substantial literature has developed in the accounting and finance journals over the past three to four years
concerning the relationship between managerial compensation contracts and decision making. Lambert and Larcker
[1985] review this literature and conclude that compensation schemes really do “matter” in the sense that executives
respond predictably to the incentives built into their compensation contracts. Furthermore, they note that changes in
contract design affect executive decision-making in ways consistent with agency theory. Given the diversity of
organizational forms within the insurance industry, the use of insurance data may be very helpful in producing useful
contributions to this literature as well as the capital structure literature. Obviously, such results may also have potentially
important regulatory policy implications.

26Cummins [1986] has developed a promising approach based upon risk-based premiums. He argues that the likely
effects of risk-based premiums would be to 1) eliminate the inceptive for insurers to pursue risky strategies by charging
them the full market value of the risk they place on the guaranty fund, and 2) reduce regulatory monitoring costs since
firms would be less likely to adopt high risk strategies. Similar results are obtained for banking firms by Merton [1977],
Kane [1980], and others.

2’Unfortunately, the lack of integration of capital market theory and principal-agent theory makes it difficult to provide
formal mathematical analysis of the solvency issue in an equilibrium setting. Instead, one must rely upon intuitive
descriptive analysis, since the dimensionality of the problem is so ill-defined. Given the current state of the financial
theory of agency, Jensen [1983] suggests that the extensive use of mathematics may even be counterproductive.

28Some noteworthy examples of this type of research include the papers by Arnott and Gersovitz [1980], Diamond and
Verrechia [1982], Ramakrishnan and Thakor [1984], and Titman [1984].
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