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INTRODUCTION

Economic theorists traditionally banish discussions of infor-
mation to footnotes. Serious consideration of costs of communication,
imperfect knowledge, and the like would, it is believed, complicate
without informing. This paper, which analyzes competitive markets
in which the characteristics of the commodities exchanged are not
fully known to at least one of the parties to the transaction, suggests
that this comforting myth is false. Some of the most important con-
clusions of economic theory are not robust to considerations of im-
perfect information.

We are able to show that not only may a competitive equilibrium
not exist, but when equilibria do exist, they may have strange prop-
erties. In the insurance market, upon which we focus much of our
discussion, sales offers, at least those that survive the competitive
process, do not specify a price at which customers can buy all the in-
surance. they want, but instead consist of both a price and a quan-
tity—a particular amount of insurance that the individual can buy
at that price. Furthermore, if individuals were willing or able to reveal
their information, everybody could be made better off. By their very
being, high-risk individuals cause an externality: the low-risk indi-
viduals are worse off than they would be in the absence of the high-risk
individuals. However, the high-risk individuals are no better off than
they would be in the absence of the low-risk individuals.

These points are made in the next section by analysis of a simple
model of a competitive insurance market. We believe that the lessons
gleaned from our highly stylized model are of general interest, and
attempt to establish this by showing in Section II that our model is
robust and by hinting (space constraints prevent more) in the con-
clusion that our analysis applies to many other situations.
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I. THE BASIC MODEL

Most of our argument can be made by analysis of a very simple
example. Consider an individual who will have an income of size W
if he is lucky enough to avoid accident. In the event an accident occurs,
his income will be only W — d. The individual can insure himself
against this accident by paying to an insurance company a premium
ay, in return for which he will be paid & if an accident occurs. Without
insurance his income in the two states, “accident,” “no accident,” was
(W, W — d); with insurance it is now (W = a1, W —d + ay), where ay
= &y — a1. The vector a = (ay, as) completely describes the insurance
contract.!

1.1 Demand for Insurance Contracts

On an insurance market, insurance contracts (the o’s) are traded.
To describe how the market works, it is necessary to describe the
supply and demand functions of the participants in the market. There
are only two kinds of participants, individuals who buy insurance and
companies that sell it. Determining individual demand for insurance
contracts is straightforward. An individual purchases an insurance
contract so as to alter his pattern of income across states of nature.
Let W1 denote his income if there is no accident and Wy, his income
if an accident occurs; the expected utility theorem states that under
relatively mild assumptions his preferences for income in these two
states of nature are described by a function of the form,

(1) Vip, Wi, Wo) = (1 = p)U(Wy) + pU(W>),

where U( ) represents the utility of money income? and p the
probability of an accident. Individual demands may be derived from
(1). A contract « is worth Vip,a)=V(ip,W—ay, W—d+ as). From

1. Actual insurance contracts are more complicated because a single contract will
offer coverage against many potential losses. A formal generalization of the scheme
above to cover this case is straightforward. Suppose that an individual will, in the ab-
sence of insurance, have an income of W, if state i occurs. An insurance contract is
simply an n-tuple (o, . . . , a,) whose i-th coordinate describes the net payment of the
individual to the insurance company if state ; occurs, We confine our discussion to the
simple case mentioned in the text, although it could be trivially extended to this more
complicated case.

Many insurance contracts are not as complicated as the n-tuples described
above—Blue Cross schedules listing maximum payments for specific illnesses and
operations are an isolated example—but are instead resolvable into a fixed premium
and a payment schedule that is in general a simple function of the size of the loss such
as F(L) = Max [0, c(L-D)], where ¢ X 100% is the co-insurance rate and D is the de-
ductible. With such a contract when a loss occurs, determining its size is often a serious
problem. In other words, finding out exactly what state of the world has occurred is
not always easy. We ignore these problems. A large literature analyzes optimal insurance
contracts. See, for example, Arrow (1971) and Borch (1968).

2. We assume that preferences are not state-dependent.
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‘all the contracts the individual is offered, he chooses the one that
maximizes V(p, a). Since he always has the option of buying no in-
surance, an individual will purchase a contract « only if V(p, a) =
V(p, 0) = V(p, W, W — d). We assume that persons are identical in
all respects save their probability of having an accident and that they
are risk-averse (U” < 0); thus V(p, «) is quasi-concave.

1.2 Supply of Insurance Contracts

It is less straightforward to describe how insurance companies
decide which contracts they should offer for sale and to which people.
The return from an insurance contract is a random variable. We as-
sume that companies are risk-neutral, that they are concerned only
with expected profits, so that contract « when sold to an individual
who has a probability of incurring an accident of p, is worth

(2) 7(p,a) = (1 — p)ag — pag = a; — p(ag + ay).

Even if firms are not expected profit maximizers, on a well-organized
competitive market they are likely to behave as if they maximized
2).3

Insurance companies have financial resources such that they/are
willing and able to sell any number of contracts that they think will
make an expected profit. The market is competitive in that there is
free entry. Together these assumptions guarantee that any contract
that is demanded and that is expected to be profitable will be sup-
plied.

3. Since the theory of the firm behavior under uncertainty is one of the more
unsettled areas of economic theory, we cannot look to it for the sort of support of any
assumption we might make, which the large body of literature devoted to the expected
utility theorem provides for equation (1) above. Nonetheless, two arguments (and the
absence of a remotely as attractive distinguishable alternative) justify (2): the first is
the rather vaguely supported but widely held proposition that companies owned by
stockholders who themselves hold diversified portfolios ought to maximize their ex-
pected profits; management that does not follow this policy will be displaced. The
second supposes that insurance companies are held by a large number of small share-
holders each of whom receives a small share of the firm’s profits. If the risks insured
against are independent or otherwise diversifiable, then the law of large numbers
guarantees that each shareholder’s return will be approximately constant and any in-
dividual insurance contract contributes to his profits only through its expected value.
In this case stockholders’ interests will be well served if, and only if, management
maximizes expected profits.

A variant of the second argument is obtained by considering the case in which
shareholders and policyholders are the same people, or in more familiar terms, when
the insurance company is a mutual company. In this case the insurance company is
just a mechanism for risk pooling. Under conditions where diversification is possible,
each contract’s contribution to the company’s dividend (or loss) is proportional to its
expected value.

4. The same kinds of arguments used to justify (2)—in particular the appeal to
the law of large numbers—can be used to justify this assumption. Weaker conditions
than independence will suffice. See Revesz (1960), p. 190, for a theorem that states
roughly that, if insurance contracts can be arranged in space so that even though con-
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1.3 Information about Accident Probabilities

We have not so far discussed how customers and companies come
to know or estimate the parameter p, which plays such a crucial role
in the valuation formulae (1) and (2). We make the bald assumption
that individuals know their accident probabilities, while companies
do not. Since insurance purchasers are identical in all respects save
their propensity to have accidents, the force of this assumption is that
companies cannot discriminate among their potential customers on
the basis of their characteristics. This assumption is defended and
modified in subsection II.1.

A firm may use its customers’ market behavior to make infer-
ences about their accident probabilities. Other things equal, those with
high accident probabilities will demand more insurance than those
who are less accident-prone. Although possibly accurate, this is not
a profitable way of finding out about customer characteristics. In-
surance companies want to know their customers’ characteristics in
order to decide on what terms they should offer to let them buy in-
surance. Information that accrues after purchase may be used only
to lock the barn after the horse has been stolen.

It is often possible to force customersto make market choices in
such a way that they both reveal their characteristics and make the
choices the firm would have wanted them to make had their charac-
teristics been publicly known. In their contribution to this symposium,
Salop and Salop call a market device with these characteristics a
self-selection mechanism. Analysis of the functioning of self-selection
mechanisms on competitive markets is a major focus of this paper.

1.4 Definition of Equilibrium

We assume that customers can buy only one insurance contract.
This is an objectionable assumption. It implies, in effect, that the seller
of insurance specifies both the prices and quantities of insurance
purchased. In most competitive markets, sellers determine only price
and have no control over the amount their customers buy. Nonethe-
less, we believe that what we call price and quantity competition is
more appropriate for our model of the insurance market than tradi-

tracts that are close to one another are not independent, those that are far apart are
approximately independent, then the average return from all contracts is equal to its
expected value with probability one. Thus, an insurance company that holds a large
number of health policies should be risk-neutral, even though the fact that propinquity
carries illness implies that not all insured risks are independent. Some risks that cannot
be diversified; i.e., the risk of nuclear war (or of a flood or a plague) cannot be spread
by appeal to the law of large numbers. Our model applies to diversifiable risks. This
class of risks is considerably larger than the independent ones.
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tional price competition. We defend this proposition at length in
subsection I1.2 below.

Equilibrium in a competitive insurance market is a set of con-
tracts such that, when customers choose contracts to maximize ex-
pected utility, (i) no contract in the equilibrium set makes negative
expected profits; and (ii) there is no contract outside the equilibrium
set that, if offered, will make a nonnegative profit. This notion of
equilibrium is of the Cournot-Nash type; each firm assumes that the
contracts its competitors offer are independent of its own actions.

1.5 Equilibrium with Identical Customers

Only when customers have different accident probabilities, will
insurance companies have imperfect information. We examine this
case below. To illustrate our, mainly graphical, procedure, we first
analyze the equilibrium of a competitive insurance market with
identical customers.>
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FIGURE 1

In Figure I the horizontal and vertical axes represent income in

5. The analysis is identical if individuals have different p’s, but companies know
the accident probabilities of their customers. The market splits into several sub-
markets—one for each different p represented. Each submarket has the equilibrium
described here.



