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Abstract

In this relatively short survey, we present the core elements of the
microeconomic analysis of insurance markets at a level suitable for
senior undergraduate and graduate economics students. The aim of
this analysis is to understand how insurance markets work, what their
fundamental economic functions are, and how efficiently they may be
expected to carry these out.
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1

Introduction

When we consider some of the possible ways of dealing with the risks
that inevitably impinge on human activities — lucky charms, prayers
and incantations, sacrifices to the Gods, consulting astrologists — it
is clear that insurance is by far the most rational. Entering into a
contract under which one pays an insurance premium (a sum that may
be small relative to the possible loss), in exchange for a promise of
compensation if a claim is filed on occurrence of a loss, creates economic
value even though nothing tangible is being produced. It is clearly
also a very sophisticated transaction, which requires a well-developed
economic infrastructure. The events which may give rise to insurable
losses have to be carefully specified, the probabilities of the losses have
to be assessed, so that premiums can be set that do not exceed the
buyer’s willingness to pay and make it possible for the insurer to meet
the costs of claims and stay in business, while, given the fiduciary nature
of the contract, buyers must be confident that they will actually receive
compensation in the event of a claim. Insurance in its many and varied
forms is a central aspect of economic activity in a modern society.

In this relatively short survey, we present the core elements of the
microeconomic analysis of insurance markets, at a level suitable for

1
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2 Introduction

senior undergraduate and graduate economics students. The aim of
this analysis is to understand how insurance markets work, what their
fundamental economic functions are, and how efficiently they may be
expected to carry these out. We can give a brief outline of the coverage
of the survey with the help of one simple model.

Consider an individual who has to decide how much insurance cover
to buy. Formally, she maximizes her expected utility by choosing the
optimal cover or indemnity C:

E[U ] = (1 − π)u(W − P (C)) + πu(W − P (C) − L + C).

Here we assume that the individual has a von Neumann–Morgenstern
utility function1 u(·) which is increasing and strictly concave. Strict
concavity implies that the individual is risk averse. π is the probability
that a loss of size L occurs. W is her wealth in the event of no loss.
P is the insurance premium paid, which can in general be thought of
as a function of C, the cover.

As a simple example, assume you have a van Gogh with a market
value of $10million hanging in your living room, and the probability
of having the painting stolen is say π = 0.001, or one in a thousand.
In this case L = $10million. You can buy insurance cover C by paying
the premium P (C) = pC. For every $1 you want to get paid in case of
a loss, you have to pay p × $1. p is called the premium rate. Thus, if
the premium rate is 0.002, or $2 per $1000 of cover, and you want to
get all of your $10 million back, you have to pay $20,000 up front as a
premium to the insurance company. Note that if the van Gogh is stolen,
you have paid the premium already, so net you receive $9,980,000 or
C − P (C).

This simple model is the starting point for all the discussion in the
following chapters. In the first part of Section 2, we deal exclusively with
this model and we investigate how the demand for insurance depends
on the premium rate p, wealth W , the size and probability of the loss
L and π, respectively, and the degree of risk aversion as reflected in the
concavity of u(·).

1 We assume throughout this survey that the reader is familiar with the basic elements of the

economics of uncertainty. For treatments of this see Gravelle and Rees (2004, Chap. 17),
(Gollier, 2001, Chap. 1–3), and Eeckhoudt et al. (2005).
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3

However, there are limitations to the applicability of this model.
Many real world features of insurance contracts such as deductibles,
contracts with experience rating and coinsurance require more elabo-
rate models. We will now discuss these limitations and indicate where
the sections in this survey deal with the features which this simple
model does not adequately take into account. (We use arrows to show
where the modified models differ from the basic model above.)

1. State dependent utility function

E[U ] = (1 − π)
⇓︷︸︸︷
u (W − P (C)) + π

⇓︷︸︸︷
v (W − P (C) − L + C).

For some applications it is not sensible to assume that people have
the same utility whether a loss has incurred or not, even if they are
fully financially compensated for the loss. Assume that you own a gold
bar that is stolen, but fully covered by an insurance policy. In this
case you probably will not mind the loss. You just go out and buy
yourself another gold bar. In the case of your van Gogh being stolen
this might be different. If you are very attached to this painting, you
will feel worse off even if the insurance company pays out the full price
you have paid for it. The reason is that a particular van Gogh is not a
tradable good which can be rebought in the market. Another example is
health insurance — if you break your leg skiing, even with full insurance
to cover the medical expenses you will feel worse than when you are
healthy. These aspects are discussed in detail in Section 2, where we
consider the demand for insurance in the presence of state dependent
utility functions.

2. Is there only one risk?

E[U ] = EW̃ [(1 − π)u(

⇓︷︸︸︷
W̃ −P ) + πu(

⇓︷︸︸︷
W̃ −P − L + C)].

In the simple model above,2 the van Gogh is either stolen or not. How-
ever, in general individuals face more than one risk. Standard additional

2 The symbol EW̃ denotes the expected value taken with respect to the distribution of the

random variable W̃ .
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4 Introduction

risks like car accidents, illness, fire, etc. can be covered by separate
insurance contracts. But there are also uninsurable risks around —
for example income risk, as the return on shares and bonds you own
is uncertain, or because your job is not secure. You might not know
for sure how much money you are going to inherit from a benevolent
grandmother, whether you will marry into money or not . . . . This fea-
ture is known as background risk. Also in Section 2 we analyze the
situation where individuals face additional uninsurable risks (like the
W̃ in the equation above). Now the demand for insurance will depend
on whether those risks reinforce each other or whether they tend to
offset each other so that they can be used as a hedging mechanism.

3. Where does P (C) come from?

E[U ] = (1 − π)u(W −
⇓︷ ︸︸ ︷

P (C)) + πu(W −
⇓︷ ︸︸ ︷

P (C)−L + C).

In the simple model we have assumed that the individual faces some
exogenous given premium function P (C) = pC. But who determines
the premium? On what factors does it depend? In Section 3 where we
discuss the supply of insurance, this will become clear. We consider
premium setting on a competitive market. We will also discuss how
insurance shareholders react to risks by diversifying their risks (risk
spreading) and how insurance enables the insured to pool their risks.
Finally, we discuss some aspects of the important subject of the regu-
lation of insurance markets.

4. Is there only one loss level possible?

E[U ] = (1 − π)u(W − P ) + π

⇓︷ ︸︸ ︷∑
i

πi u(W − P −
⇓︷ ︸︸ ︷

Li + Ci).

In many situations a single loss level does not seem appropriate. Cer-
tainly, your van Gogh is either stolen or not, but in the case of a fire,
for example, it could be partly or completely damaged. If you have a
car accident, the damage can vary between some hundred dollars and
many hundreds of thousands. Similarly in aviation insurance: A claim

Full text available at: http://dx.doi.org/10.1561/0700000023



5

could have the size of a few hundred dollars for a damaged suitcase,
but can increase to many millions of dollars for loss of a plane. As a
matter of fact, one of the largest liability claims in the history of flight
insurance resulted from the blowing up of the PanAm Boeing 747 over
Lockerbie, Scotland. So far more than $510 million has been paid. More
than one loss level is discussed with the help of the model of Raviv,
which we present in Section 3. This model provides a synthesis of the
demand for and supply of insurance in the case of many loss levels.
In this model we will see deductibles and coinsurance emerging. By
deductibles it is meant that the first D dollars of the loss have to be
paid by the insured. Coinsurance applies if an additional dollar of loss
is only partially covered. This might be the case if for example the
insurance covers a fixed percentage of the loss.

5. Is π known?

E[Ui] = (1 −
⇓︷︸︸︷
πi )u(W − P ) +

⇓︷︸︸︷
πi u(W − P − L + C).

When determining the premium rate from the point of view of the
insurer it is usually assumed that the probability of loss π is known.
However, this may not necessarily be the case. You probably know
much better than your insurer whether you are a cautious or a crazy
driver, whether you have a healthy lifestyle or not, and so on. This
is modeled by assuming that the insured knows her own πi and the
insurance company only has some information about the overall dis-
tribution of the πi in the population. In those cases high risk types
with a large πi try to mimic low risk types and buy insurance which
is not designed for them, causing losses for the insurer. This is known
as adverse selection. In Section 4, we discuss the seminal paper by
Rothschild and Stiglitz and other models which deal with this topic.
The phenomenon of adverse selection allows us to understand why in
some cases insurers offer several different contracts for the same risk.
For your car insurance, for example, you might buy a contract with no
deductible and a high premium rate or with a deductible and a lower
premium rate. Offering a choice of contracts with different premium
rates is a discriminating mechanism, which only makes sense if peo-
ple differ in some unobservable characteristic. This analysis also allows

Full text available at: http://dx.doi.org/10.1561/0700000023



6 Introduction

us to discuss another feature which is commonly observed: Categorical
discrimination. What are the pros and cons of conditioning a particular
contract on gender or age, for example? Is it efficient to sell different
contracts to males and females or to young and old drivers?

6. Is the loss probability exogenous or endogenous?

E[U ] = (1 −
⇓︷︸︸︷

π(e))u(W − P ) +

⇓︷︸︸︷
π(e)u(W − P − L + C) −

⇓︷︸︸︷
c(e) .

In many situations the loss probability can be influenced ex ante by the
insured. The degree of attentiveness you devote to the road is some-
thing you have control of. By increasing your concentration the loss
probability is reduced: the derivative of the probability π′(e) < 0. How-
ever, the more you concentrate the less time you have for phone calls
with your mobile phone, listening to the radio, etc., so there are costs of
concentrating (c(e)) which increase if one employs more effort: marginal
cost of effort c′(e) > 0. If a person is completely insured, she might not
employ any effort as she is not liable for any damage. This problem is
known as ex ante moral hazard and is discussed in detail in Section 5.
Here we will find another reason why insurance companies may offer
contracts with partial insurance cover. We also discuss there ex-post
moral hazard, the situation, held to be prevalent in health insurance
markets, in which the fact that health costs are covered by insurance
may lead to demand for them being greater than the efficient level.

7. Is the size of the loss observable?

E[U ] = (1 − π)u(W − P ) + πu(W − P −
⇓︷︸︸︷
L +C).

In some situations neither the occurrence of a loss nor the size of the
loss is easily observable by the insurance firm. In those situations the
insured might be tempted to overstate the size of a loss or to claim a loss
which has not occurred. Insurance fraud is discussed at the end of Sec-
tion 5. For obvious reasons the actual size of insurance fraud is difficult
to measure. However estimates based on questionnaires suggest that
for personal liability insurance around 20% of all claims are fraudulent.

Full text available at: http://dx.doi.org/10.1561/0700000023
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We will discuss how contractual and institutional arrangements might
cope with this problem.

8. Why only one period?

E[U ]= (1 − π)u(W − P0) + πu(W − P0 − L + C0)

+

⇓︷ ︸︸ ︷
(1 − π)[(1 − π)u(W − PN ) + πu(W − PN − L + CN )]

+

⇓︷ ︸︸ ︷
π[(1 − π)u(W − PL) + πu(W − PL − L + CL)] .

If insurance is sold under perfect information, it does not make any dif-
ference whether many single-period contracts or one many-period con-
tract are sold. In reality however, we observe many contracts which have
a dynamic component, such as experience rating contracts in the car
or health insurance industry. In those cases, individuals pay a different
premium in the future period depending on whether a loss has occurred
or not (PL or PN , respectively). This phenomenon can be explained by
the existence of asymmetric information, as in the adverse selection
or moral hazard models mentioned above. In Section 4, we consider
this issue in the context of adverse selection and show how experience
rating may appear endogenously. Also in Section 5, as part of the dis-
cussion on moral hazard, dynamic contracts are considered. Another
topic which is relevant when one discusses multi-period contracts is
the issue of renegotiation and commitment. The crucial point here is
that even if ex ante both the insurer and the insured agree to a longer
lasting contract, ex-post it might be of advantage for both parties to
change the terms of the contract in some circumstances.

Full text available at: http://dx.doi.org/10.1561/0700000023
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