
Abstract

The paper surveys a number of recent empirical studies that test
for or evaluate the importance of asymmetric information in insurance
relationships. I first discus the main conclusions reached by insurance
theory in a both a static and a dynamic framework. A particular em-
phasis is put on the testable consequences that can be derived from
existing models. I review several studies exploiting these theoreti-
cal insights in a static context. Then I briefly consider the dynamic
aspects.
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1 Introduction

Modern insurance economics have been deeply influenced by the develop-
ments of contract theory. Our understanding of several crucial aspects, such
as the design of optimal insurance contracts, the form of competition on
insurance markets or the role of public regulation, just to name a few, sys-
tematically refers to the basic concepts of contract theory - moral hazard,
adverse selection, commitment, renegotiation and others. Conversely, it is
fair to say that insurance has been, and to a large extent still remains, one of
the most important and promising fields of empirical application for contract
theory.

It can even be argued that, by their very nature, insurance data provide
nearly ideal material for testing the predictions of contract theory. Chiap-
pori (1994) and Chiappori and Salanié (1996) remark that most predictions
of contract theory are expressed in terms of a relationship between the form
of the contract, a ’performance’ that characterizes the outcome of the rela-
tionship under consideration, and the resulting transfers between the parties.
Under moral hazard, for instance, transfers will be positively correlated to
but less volatile than outcomes, in order to conjugate incentives and risk
sharing; under adverse selection, the informed party will typically be asked
to choose a particular relationship between transfer and performance within
a menu. The exact translation of the notions of ’performance’ and ’transfer’
varies with the particular field at stake. Depending on the particular context,
the ’performance’ may be a production or profit level, the performance of a
given task or the occurrence of an accident; whereas the transfer can take
the form of a wage, a dividend, an insurance premium and others.

In all cases, empirical estimation of the underlying theoretical model
would ideally require a precise recording of (i) the contract, (ii) the informa-
tion available to both parties, (iii) the performance, and (iv) the transfers.
In addition, the contracts should be to a large extent standardized, and large
samples should be considered, so that the usual tools of econometric analy-
sis can apply. As it turns out, data of this kind are quite scarce. In some
contexts, the contract is essentially implicit, and its detailed features are not
observed by the econometrician. More frequently, contracts do not present a
standardized form because of the complexity of the information needed either
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to characterize the various (and possibly numerous) states of the world that
should be considered, or to precisely describe available information1. In many
cases, part of the information at the parties’ disposal is simply not observed
by the econometrician, so that it is de facto impossible to condition on it
as required by the theory. Last but not least, the ’performance’ is often not
recorded, and even not precisely defined. In the case of labor contracts, for
instance, the employee’s ’performance’ is often the product of a supervisor’s
subjective estimation, that is typically not recorded in the firm’s files (and,
in any case, will typically not be available to the econometrician).

In contrast, most insurance contracts fulfill all of the previous require-
ments. Individual insurance contracts (automobile, housing, health, life,
etc.) are largely standardized. The insurer’s information is accessible, and
can generally be summarized through a reasonably small number of quan-
titative or qualitative indicators. The ’performance’ - whether it represents
the occurrence of an accident, its cost, or some level of expenditure - is very
precisely recorded in the firms’ files. Finally, insurance companies frequently
use data bases containing several millions of contracts, which is as close to
asymptotic properties as one can probably be. It should thus be no surprise
that empirical tests of adverse selection, moral hazard or repeated contract
theory on insurance data have recently attracted renewed attention.

In what follows, I shall concentrate on empirical models that explicitly
aim at testing for or evaluating the importance of asymmetric information in
insurance relationships. This obviously excludes huge parts of the empirical
literature on insurance, that are covered by other chapters of this volume.
Also, I will leave aside the important literature on fraud - a topic that is
explicitly addressed by the contribution of R. Derrig. Similarly, since the un-
doubtedly major field of health insurance is comprehensively surveyed by M.
Pauly, I shall only allude to a few studies relating to information asymmetries
in this context.

The structure of this contribution is as follows. Section 2 discusses the
main conclusions reached by insurance theory in a both a static and a dy-
namic framework. A particular emphasis is put on the testable consequences
that can be derived from existing models. Section 3 reviews several studies
exploiting these theoretical insights in a static context. Section 4 briefly con-
siders the dynamic aspects of the issue. Finally, concluding comments are in

1This problem, for instance, is frequently encountered with data related to firms’ be-
havior.
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the last section.

2 Empirical tests of information asymmetries:

the theoretical background

It is by now customary to outline two polar cases of asymmetric informa-
tion, namely adverse selection and moral hazard. Each case exhibits specific
features that must be understood before any attempt at quantifying their
empirical importance2.

2.1 Adverse selection3

2.1.1 Definition

Adverse selection arises when one party - generally, the subscriber - has a
better information than the other party - the insurer - about some param-
eters that are relevant for the relationship. In most theoretical models, the
asymmetry is relative to the level of risk : the client is assumed to know bet-
ter either her accident probability, or the (conditional) distribution of losses
incurred in case of accident, or both. A key feature is that, in such cases, the
agent’s informational advantage is directly related to the insurer’s (expected)
cost of providing the contract.

While theoretical models concentrate upon one particular source of ad-
verse selection - the agent’s better knowledge of her risk - the empirical rele-
vance of this exclusive emphasis is not always guaranteed. In many real-life
applications, risk is not the only possible source of informational asymmetry,
and arguably not the most important one. For instance, individuals also have
a better knowledge of their own preferences, and particularly their level of
risk aversion - an aspect that is often disregarded in theoretical models.

A possible justification for this lack of interest is that, in principle, ad-
verse selection on preferences, per se, has negligible consequences upon the
form and the outcome of the relationship, at least in a competitive context.
Pure competition typically imposes that companies charge a fair premium,
at least whenever the latter can be directly computed (which is precisely the

2For a clear and comprehensive presentation of the various theoretical models, the
reader is referred to Salanié (1997).

3See also the contribution by Dionne and Doherty in this volume
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problem when the agent’s risk is not known). Hence, the equilibrium con-
tract should not depend on the subscriber’s preferences, whether the latter
are public or private information. To be a little more specific: in a mod-
el of perfectly competitive insurance markets with symmetric information,
the introduction of hidden information on preferences only will not alter the
equilibrium outcome.

This conclusion should however be qualified, for at least two reasons. For
one thing, perfect competition is a natural assumption within a simplified
theoretical model, but much less so in reality. Fixed costs, product differen-
tiation, price stickiness, switching costs and cross-subsidization are part of
the real world; oligopoly is probably the rule rather than the exception. In
such a context, firms are able to make positive profit, and the latter is relat-
ed to the agents’ demand elasticity - which directly reflects risk aversion. To
take an extreme case, it is well known that in a principal-agent framework
- equivalent to some monopoly position of the insurance company - adverse
selection on risk aversion does matter for the form of the optimal contract.

A second caveat is that even when adverse selection on preferences alone
does not matter, it may still, when added to asymmetric information of a
more standard form, considerably modify the properties of equilibria. In a
standard Rothschild-Stiglitz context, for instance, heterogeneity in risk aver-
sion may result in violations of the classical single-crossing property of indif-
ference curves ’a la Spence-Mirrlees’, which in turn generates new types of
competitive equilibria4. More generally, situations of bi- or multi-dimensional
adverse selection are much more complex than the standard ones, and may
require more sophisticated policies5.

2.1.2 What does the theory predict ?

The previous remarks only illustrate a basic conclusion : when it comes
to empirical testing, one should carefully check the robustness of the con-
clusions under consideration to various natural extensions of the theoretical

4See Villeneuve (1996) or Chassagnon (1996). The same remark applies to models
with adverse selection and moral hazard, whether adverse selection is relative to risk, as
in Chassagnon and Chiappori (1997), or to risk aversion, as in Julien, Salanié and Salanié
(1996).

5Typically, they may require more instrument than in the standard models. In addition,
one may have to introduce randomized contracts, and bunching may take specific forms.
See Rochet and Choné (1998)

6



background. Now, what are the main robust predictions emerging from the
theoretical models?

A first distinction, at this stage, must be made between exclusive and
non exclusive contracts. The issue, here, is whether individuals are free to
buy an arbitrary number of contracts from different insurance companies, or
whether the insurer can impose an exclusive relationship. In the field of in-
surance, both situations coexist; for instance, automobile insurance contracts
are almost always exclusive, whereas annuities or life insurance are typically
sold without exclusivity.

Non exclusive contracts and price competition Non exclusivity strong-
ly restricts the set of possible contracts. For instance, no convex price sched-
ule can be implemented : if unit prices rise with quantities (which is typically
what adverse selection requires), agents can always ’linearize’ the schedule by
buying a large number of small contracts from different insurers6. The same
holds true for quantity constraints, which can be considered as a particular
form of price convexity. To a large extend, the market will in that case entail
standard (linear) price competition.

In this context, adverse selection has well-known consequences. Since all
agents face the same (unit) price, high risk individuals are de facto subsidized
(with respect to fair pricing), whereas low risk agents are taxed. The latter
are likely to buy less insurance, or even to leave the market. A first prediction
of the theory is precisely that, in the presence of adverse selection, the market
typically shrinks, and the high risk agents are over-represented among buyers.
In addition, purchased quantities should be positively correlated with risk;
i.e., high risk agents should, everything equal, buy more insurance. Both
predictions are testable using insurers’ data.

Finally, the presence of adverse selection will have an impact on prices.
Because of the over-representation (in number and in quantities) of high risk
agents in the insurers’ portfolios, unit prices will, at equilibrium, exceed the
level that would obtain in the absence of adverse selection. Although the
latter is not observable, it may in some cases be computed from the average
characteristics of the general population. A typical example is provided by
annuities, since the distribution of life expectancy conditional on age is well
documented. It is in principle possible to compute the fair price of a given

6The benefits of linearization can be mitigated by the presence of fixed contracting
costs. For large amounts of coverage, however, this limitation is likely to be negligible.
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annuity, and to compare it to actual market price. A difference that exceeds
the ’normal’ loading can be considered as indirect evidence of adverse selec-
tion (provided, of course, that the ’normal’ level of loading can be precisely
defined).

Exclusive contracts In the alternative situation of exclusivity, theoretical
predictions depend, among other things, on the particular definition of an
equilibrium that is adopted - an issue on which it is fair to say that no general
agreement has been reached. Using Rothschild and Stiglitz’s concept, equi-
librium may fail to exist, and cannot be pooling. However, an equilibrium a
la Riley always exists. The same property holds for equilibria a la Wilson;
in addition, the latter can be pooling or separating, depending on the pa-
rameters. Referring to more complex settings - for instance, game-theoretic
frameworks with several stages - does not simplify the problem, because the
properties of equilibria are extremely sensitive to the detailed structure of
the game (for instance, the exact timing of the moves, the exact strategy
spaces, ...), as emphasized by Hellwig (1987).

These remarks again suggest that empirically testing the predictions com-
ing from the theory is a delicate exercise; it is important to select properties
that can be expected to hold in very general settings. Following Chiappori
and Salanié (2000), one can argue that three conclusions seem fairly robust,
namely :

1. under adverse selection, agents are likely to be faced with menus of
contracts, among which they are free to choose

2. contracts with more comprehensive coverage are sold at a higher (u-
nit) premium; or, more precisely, the marginal premium rate (i.e., the
increase in premium required for each additional dollar of coverage)
should increase with coverage (convex pricing).

3. contracts with more comprehensive coverage are chosen by agents with
higher expected accident costs.

The first prediction is essentially qualitative. It is also quite general, and
holds true for different types of adverse selection (i.e., agents may differ by
their risk, but also by their wealth, preferences, risk aversion, etc.), at least
within an imperfect competition context. The second prediction, in most cir-
cumstances, is a direct consequence of individual rationality in general : even
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in the absence of adverse selection, an agent will not choose a contract with
higher deductible (or more coinsurance) unless its unitary price is lower, at
least if pricing is approximately fair7. Testing for this property is an interest-
ing perspective; however, it requires an explicit and adequate estimation of
the firm’s pricing policy. Such a task may, in practice, reveal quite difficult.
While abstract models generally assume proportional costs, in real life fixed
costs and (dis)economies of scale and scope play an important role, and are
responsible for many non linearities in the pricing policy. The latter may be
very difficult to disentangle from those due to asymmetric information. If,
because of adverse selection, the price schedule is less concave than it would
otherwise be, there is little hope that such a subtle impact can be empirically
identified at all.

On the contrary, testing the third property does not require an estimation
of the firm’s pricing policy. If agents, facing an identical menu of contracts
(sold at identical fares), self select on the basis of some private information
they have about their riskiness, then a positive correlation between coverage
and expected costs should be observed, whatever the prices. It should be
noted that this prediction seems quite robust. For instance, it does not require
single crossing, and it holds when moral hazard or multidimensional adverse
selection are introduced.

This claim must however be qualified, or at least clarified. What must be
stressed, at this point, is that this prediction is valid within a group of obser-
vationally identical agents. In practice, insurance companies use observable
characteristics to categorize individual risks. As far as pricing across classes
thus constructed is concerned, the previous conclusions are totally irrelevant.
Some agents may be offered contracts entailing both higher unitary premi-
um and larger deductible8; the point being that they cannot choose the class
they will be categorized into. The self-selection issue applies only within such
classes. The empirical translation is that one must systematically consider
probability distributions that are conditional on all observables. Although
this requirement is in principle straightforward, how this conditioning is ac-
tually performed on ’real’ data is one of the key problems of this line of
empirical investigation.

Finally, although most models predict a positive correlation between e-

7This needs not be true when loading is high, because agents with lower risk will
typically prefer less coverage, even at a (slightly) higher unit price. However, insurance
companies are unlikely to charge a higher unit price to less risky customers in any case.

8This is typically the case of automobile insurance for young drivers, for instance.
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quilibrium coverage and risk, the literature has identified a few cases in which
this correlation can be reversed. One is when the informational advantage is
on the insurer’s side, as studied by Villeneuve (1996). The problem, here, is
that the insurer’s claim that a client’s risk is high can only be credible if it
does not result in increased profit for the insurer. This revelation constrain-
t, in general, requires partial coverage of risky agents and full coverage of
safer ones. Another case is the ’cherry-picking’ model of de Meza and Webb
(1999). In this context, risk averse agents are both more willing to buy in-
surance and more likely to adopt a cautious behavior that results in smaller
accident probability. The authors show that this combination of adverse s-
election on risk aversion and moral hazard may, in the presence of loading,
generate a negative correlation between risk and coverage at equilibrium.

2.2 Moral hazard

Moral hazard occurs when the probability of a claim is not exogenous, but
depends on some decision made by the subscriber (e.g., effort of prevention).
When the latter is observable and contractible, then the optimal decision will
be an explicit part of the contractual agreement. For instance, an insurance
contract covering a fire peril may impose some minimal level of firefighting
capability, or at least adjust the rate according to the existing devices. When,
on the contrary, the decision is not observable, or not verifiable, then one has
to examine the incentives the subscriber is facing. The curse of insurance
contracts is that their mere existence tends to decrease incentives to reduce
risk. In the extreme case of complete insurance (when the insured’s welfare
does not depend at all on the occurrence of an accident), incentives are killed,
resulting in maximum accident probabilities. In general, different contracts
provide different incentives, hence result in different observed accident rates.
This is the bottom line of most empirical tests of moral hazard.

An additional distinction that is specific to insurance economics is be-
tween an accident and a claim. Moral hazard is ex ante when the conse-
quence of the agent’s effort is a decrease in accident probability or severity
(this is typical of prevention). But insurance companies are interested in
claims, not in accidents. Whether an accident results in a claim is the agen-
t’s decision, and is as such influenced by the form of the insurance contract.
Of course, the previous argument holds for both case : more comprehensive
coverage discourages accident prevention and increases incentives to file a
claim for small accidents. However, the econometrician will in general be
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eager to distinguish between ’true’ moral hazard (resulting in changes in the
accident rates) and incentives to filing a claim, if only because the welfare
implications are typically very different. For instance, a deductible is more
likely to be welfare increasing when it reduces accident probability than when
its only effect is to discourage victims from filing a claim (unless, of course,
the technology of the insurance industry - say, the presence of fixed costs -
makes the processing of small claims very inefficient9.

Quite interestingly, the basic moral hazard story is very close to the ad-
verse selection one, except for an inverted causality. Under adverse selec-
tion, people are characterized by different levels of risk (that will ex post be
translated into different accident rates); because of these discrepancies, they
choose different contracts. In a context of moral hazard, agents first choose d-
ifferent contracts; then they are faced with different incentive schemes, hence
adopt more or less cautious behavior, which ultimately results in heteroge-
neous accident probabilities. In both cases, however, the conclusion is that,
controlling for observables, the choice of a contract will be correlated with the
accident probability - again, more comprehensive coverage being associated
to higher risk.

This suggests that it may be difficult to distinguish between adverse se-
lection and moral hazard in the static framework (i.e., using cross-sectional
data). An econometrician may find out that, conditionally on observables,
agents covered by a comprehensive automobile insurance contract are more
likely to have an accident. Deciding whether they chose full coverage because
they knew their risk was higher, or they became more risky because the com-
prehensive contract they chose (for some exogenous and independent reason)
killed most incentives to drive safely, is a much harder task.

Distinguishing adverse selection from moral hazard The adverse s-
election versus moral hazard puzzle can be solved in different ways. One
is to use natural experiments. Assume that the incentive structure that a
given population faces is modified for exogenous reasons (typically, a refor-
m of the regulatory framework). Resulting changes in people’s behavior (if
any) cannot be attributed to adverse selection (since the population remains

9A related problem is fraud, defined as any situation where a subscriber files a claim for
a false accident or overstates its severity in order to obtain a more generous compensation.
The optimal contract, in that case, typically require selective auditing procedures (see the
Chapter by R. Derrig in this volume)
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unchanged); then moral hazard is a natural interpretation. Ideally, the pop-
ulation would be randomly split into various subgroups, one of which (at
least) keeps the old scheme. Such a ’reference’ group allows to sort out the
changes that are specifically driven by the new regulation. The celebrated
Rand study on medical expenditures (see Manning et al. 1987) provides a
perfect illustration of such a context.

This basic idea may in some occasions apply even in the absence of an
actual ’experiment’ of this kind. Any context where similar individuals are
facing different incentive schemes can do, provided one can be sure that the
selection into the various schemes is not related to risk-relevant characteris-
tics. A few examples of such ’pseudo natural experiments’ will be provided
later on.

Finally, and perhaps more fruitfully, the distinction between adverse se-
lection and moral hazard may exploit the different dynamic properties of the
various cases. Two approaches can be chosen here. One is to assume that
existing contracts are optimal. The recent developments of dynamic contract
theory can then be used to characterize the main qualitative patterns these
optimal contracts should exhibit in each case. Testable predictions obtain,
that can be compared to existing contracts. The second approaches does not
rely on optimality assumptions. Rather, it takes existing contracts as given,
and characterizes the agent’s optimal response in the various contexts. For
instance, one may test for moral hazard by deriving the dynamic proper-
ties of the optimal experience rating schemes, and check whether existing
schemes correspond to this model. Alternatively, one may take the exist-
ing experience rating mechanisms as given, and study the induced dynamics
of effort and accidents. Then these can be compared to observed behavior.
Note that first approach only requires data on contracts, whereas the second,
while more general (since it does not rely on optimality assumptions), is more
demanding and necessitates individual data on contracts and accidents.

2.3 The dynamics of optimal contracts

In repeated interactions, the transfers at any period (and in particular the
premium paid by the agent) will typically be contingent on the past history
of the relationship. While this notion of ’experience rating’ is general, the
particular form it takes in optimal contracts will in general depend on the
type of asymmetry and on the parties’ ability to commit.
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Repeated adverse selection As a first polar case, consider the case where
the basic adverse selection model is repeated. Cooper and Hayes (1987) pro-
vide a full characterization of the optimal contract under the assumption that
both the insurer and the insured can fully commit on their future behavior.
While high risk agents are fully covered by a time-invariant contract, the
contract for low-risk individuals entails both partial coverage at each period
and experience rating10. The empirical relevance of this result is however
debatable since the corresponding contract is not immune to renegotiation.
The agents’ type is indeed fully revealed at the first period through her choice
of a contract. At any subsequent period, both parties can then increase their
(ex post) well-being by agreeing on a different continuation that provides
full insurance to low-risk agents as well. If a renegotiation of this type can-
not be prevented, however, it will be anticipated by low risk agents at the
first period, which aggravates the first-period revelation problem. Hart and
Tirole (1988) and Laffont and Tirole (1993) characterize the optimal long
term contract under full commitment when renegotiation cannot be ruled
out. They show that it entails partial pooling. At any period, two contract-
s are available, one of which only entails full coverage at a high unit price.
Low-risk agents always prefer the partial coverage contract, whereas high-risk
agents are indifferent and are randomly distributed across the two contracts.
In particular, while the choice of full coverage signals a high risk type with
probability one, the partial coverage contract always attracts agents of both
types (except for the last period), which avoids the renegotiation problem.
This intuition is extended to a competitive insurance framework by Dionne
and Doherty (1994). Their model entails one-sided commitment : the in-
surer can commit to keep its clients, whereas a client is always free to leave
the relationship. They show that, in a two-period framework, the optimal
renegotiation-proof contract entails semi-pooling in the first period and sepa-
ration in the second. More importantly, the contract will exhibit ’highballing’
features; i.e., the insurance company will typically make positive profits in
the first period, compensated by low, below-cost second period prices. An

10This property apparently contradicts a standard result of the repeated adverse selec-
tion literature, stating that the optimal long term contract under full commitment is the
repetition of the one-period optimal contract. The difference is due to a particular feature
of insurance models : the occurence of an accident during the relationship provides infor-
mation about the agent’s type independently of the agent’s strategy. It is then possible to
increase efficiency by signing contracts that are contingent on this information, which is
the exact definition of experience rating.
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important remark is that this property is empirically testable. Moreover, it
does not necessarily require individual data, since the highballing prediction
can be tested at the firm level11.

Repeated moral hazard Repeated moral hazard constitutes a second
natural polar case. A first intuition is that the law of large number should, in
this case, be of considerable help. Assuming that the agent’s effort strategy
is stationary, a ’long enough’ observation of accident rates should allow the
principal to very precisely infer the action chosen. Then an adequate pun-
ishment scheme should lead to outcomes close to the first-best. Rubinstein
and Yaari (1983) show indeed that when neither the principal nor the agent
has a preference for the present, the first-best can be implemented, at least
when the interaction is infinitely repeated.

¿From an empirical perspective, however, the Rubinstein and Yaari mod-
el suffers from several limitations. It requires very patient agents and an
infinitely repeated interaction, two assumptions that may seem at least de-
batable. Another major problem that any repeated contract model should
face, at least when empirical applications are at stake, is how to model the
agent’s access to financial markets. Most theoretical models assume that
the payments at each period directly determine the agent’s consumption, i.e.
that the agent can neither save nor borrow to improve the allocation of her
consumption over time12. Such an assumption has to be considered with
suspicion. One can probably accept that some agents may face credit con-
straints (although the actual importance of these effects seems actually small
for a majority of people). In the repeated moral hazard context, however,
Rogerson (1985) has shown that the optimal contract with no access to fi-
nancial markets is such that the agent would actually like to save more than
what is implied by the contract. Hence ignoring financial markets amounts to
assuming that agents cannot freely save, a very strange assumption indeed.

Allowing for the agent’s access to financial markets, however, raises other
problems. In general, the agent’s transactions on financial markets are not
observable by the insurer. As a consequence, whenever the risk aversion of
the agent depends on her wealth (i.e., her preferences are not CARA), the

11Finally, the no commitment case is particularly complex in the competitive context,
in particular because it generates difficult existence problems. See Fombaron (1998) for a
recent characterization.

12In other word, the insurance contract is used to smooth the agent’s consumption not
only across states of the world, but also across periods.
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second-period relationship entails an additional element of adverse selection
on preferences, that is moreover endogenous to the first period strategies.
Chiappori et al. (1994) show that this fact dramatically reduces the set of
available contracts. They prove, in particular, that only contracts entailing
the minimum effort level for all periods but the very first are renegotiation-
proof, at least among the set of non randomized contracts. The particular
case of CARA preferences and monetary cost of effort, on the other hand,
had been previously studied by Fudenberg, Holmstrom and Milgrom (1990).
The absence of income effect due to the constant absolute risk aversion as-
sumption turns out to greatly simplify the problem. Fudenberg, Holmstrom
and Milgrom show that the (second-best) optimal contract can then be im-
plemented without memory, i.e., through deductible only (and without ex-
perience rating). The empirical scope of this result is however limited by the
restrictiveness of the two key assumptions.

Symmetric learning A third, and possibly more promising case is when
information is symmetric, in the sense that both the customer and the insur-
ance company initially ignore the customer’s risk. At each period of the re-
lationship, they learn from the outcome (say, the number of accidents during
the period), and symmetrically revise their prior. Assuming that the firm is
able to commit whereas the client is not, Harris and Holmstrom (1982) show
that in the optimal contract the premium is upwards rigid13. Unlucky agents
are not penalized for the occurrence of an accident, in the sense that their
premium does not increase. On the contrary, lucky agents are rewarded for
the absence of accident during the period (this is a direct consequence of the
absence of commitment on the agent’s side). Note that the existence of this
’bonus’ is costly ex ante, because it restricts the agent’s insurance coverage.
Under bilateral commitment, the optimal contract would not depend on the
occurrence of an accident, thus providing insurance against the classification
risk as well (i.e., the risk of being believed to be a high risk)14.

13The initial Harris and Holmstrom model consider wage dynamics. The transposition
to insurance is straightforward.

14In principle, the upward rigidity prediction only holds without agent’s access to finan-
cial markets. Indeed, the first best could otherwise be implemented. The idea is to charge
a very high first period premium, then choose at any subsequent period a uniform premi-
um that leaves the agents with the best history just indifferent between staying or leaving
(all other agents strictly prefer to stay). Such a contract, however, requires that the agent
borrows a large amount at the beginning of the relationship; it cannot be implemented in
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These features can be contrasted with the contracts that obtain without
commitment from the insurer. Then the occurrence of an accident at period
t always worsens the insurer’s posterior about the agent’s type and results
in higher premia in period t + 1. Since both types of contract coexist in
practice, these qualitative properties can be empirically distinguished, a fact
that has been used in the empirical literature15. Finally, the Harris and
Holmstrom model has been recently extended by de Garidel (1997), who
analyzes the issue of information transmission between the incumbent insurer
and its potential competitors.

Dynamic behavior under (possibly) suboptimal contracts Even when
contracts are suboptimal, the dynamics of outcomes (say, accident occur-
rence) will typically differ under moral hazard and adverse selection. Adverse
selection (and more generally any heterogeneity that is residual to the insur-
ance company’s classification model) typically results in ’positive contagion’
phenomena : more accidents in the past signal a high risk agent, who is more
likely to have other accidents in the future. On the contrary, under moral
hazard, the experience rating schemes are typically such that the marginal
cost of a new accident increases with the number of past accidents. This
point is formally established by Chiappori and Heckman (2000), who consid-
er an experience rating scheme for automobile insurance where the premium
is multiplied by some constant larger (resp. smaller) than one for each year
with (resp. without) accident (the so-called ’bonus/malus’ scheme). They
show that, under general assumptions, effort at each period is an increasing
function of the premium level at the beginning of the period16. In other
words, more accidents in the past result in stronger incentives, more preven-
tion effort and lower accident rates in the future. This ’negative contagion’
property can be tested, provided individual, dynamic data are available.

the presence of credit constraints.
15Interestingly enough, this model also generates strong testable predictions on the

dynamics of transfers between the principal and the agent, even when the agent’s ’per-
formance’ (here, the occurence and the severity of an accident) is not observable. This
property is not utterly appealing in the insurance context, where accidents are typically
observed. But it may become quite attractive in different contexts, such as labor contract-
s. See Chiappori, Salanié and Valentin (1999) for a detailed investigation of the so-called
’late beginner’ effect.

16In practice, the ’bonus/malus’ coefficient is often capped. Then the effort monotonicity
property obtains only for values of the bonus coefficient that are ’far enough’ from the
cap.
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2.4 Claims versus accidents

As mentioned above, a key feature of insurance data is that the insurer can
only observe claims, not accidents. In most cases, the decision to file a claim
is made by the subscriber, and must be understood as a response to specific
incentives. Should the costs of filing a claim exceed the expected benefits -
say, because the expected cost is below the deductible, or experience rating
implies that the claim will result in higher future premia - then the insured
is always free not to report the accident.

This simple remark has two consequences. One is that the incentives
to file a claim should be monitored by the insurance company, particularly
when the processing of a small claim involves important fixed costs for the
company. A deductible, for instance, is often seen by insurance companies
as a simple and efficient way of avoiding small claims. More related to the
present topic is the fact that the empirical distribution of claims will in
general be a truncation of that of accidents - since ’small’ accidents are
typically not declared. Moreover, the truncation is endogenous; it depends
on the contract (typically, on the size of the deductible or the presence of
experience rating), and also on the individual characteristics of the insured
(if only because the cost of higher future premia is related to the expected
frequency of future accidents). This can potentially generate severe biases.
If a high deductible discourages small claims, a (spurious) correlation will
appear between the choice of the contract and the the number of filed claims,
even in the absence of adverse selection or ex ante moral hazard. The obvious
conclusion is that any empirical estimation must very carefully control for
potential biases due to the distinction between accidents and claims.

3 Empirical estimations of asymmetric infor-

mation in the static framework

While the theoretical analysis of contracts under asymmetric information
began in the 70s, the empirical estimation of insurance models entailing either
adverse selection or moral hazard is more recent. Among early contributions,
one may mention Boyer and Dionne (1987) and Dahlby (1983), who does
not reject the presence of some asymmetric information. However, Dahlby
uses aggregate data only, so that it is not clear whether his results would be
robust to the inclusion of more detailed individual data.
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3.1 Non exclusivity and price competition

3.1.1 Annuities

In a non exclusivity context, several studies have been devoted to the market
for annuities. The latter provide a typical example of non exclusive contracts.
Also, the information available to the insurance company is generally rather
sparse. Despite the similarities between annuities and life insurances (in both
cases, the underlying risk is related to mortality), it is striking to remark
that while life insurance contracts (at least above some minimum amount)
are contingent to detailed information upon the subscriber’s health state,
the price of an annuity only depends on the buyer’s age. This suggests that
adverse selection may play an important role in this context.

A first line of research has concentrated upon prices. In an important
contribution, Friedman and Warshawski (1990) compute the difference be-
tween the implicit contingent yield on annuities and the available yield on
alternative forms of wealth holding (in that case, US government bonds).
Even when using longevity data compiled from company files, they find the
yield of annuities to be about 3% lower than US bonds of comparable matu-
rity, which they interpret as evidence of adverse selection in the company’s
portfolio. Similar calculations on UK data by Brugiavini (1990) find a 3%
difference, but only when longevity is estimated on the general population.

A related but more direct approach studies the distribution of mortal-
ity rates in the subpopulation of subscribers, and compares it to available
data on the total population in the country under consideration. Brugiavi-
ni (1990) documents the differences in life expectancy between the general
population and the subpopulation actually purchasing annuities.. For in-
stance, the probability, at age 55, to survive till age 80 is 25% in the general
population but close to 40% among subscribers. In a similar way, the yield
difference computed by Friedman and Warshawski (1990) is 2% larger when
computed from data relative to the general population.

A final prediction of the theory is that the amount purchased should be
positively correlated with (realized) longevity. However, neither paper can
test for this property.

3.1.2 Life insurance

Life insurance contracts provide another typical example of non exclusive
contracts, although adverse selection might in this case be less prevailing.
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In a recent paper, Cawley and Philipson (1997) use direct evidence on the
(self-perceived and actual) mortality risk of individuals, as well as the price
and quantity of their life insurance. They first find that unit prices fall with
quantities, indicative of the presence of bulk discounts. More surprising is the
result that quantities purchased appear to be negatively correlated with risk,
even when controlling for wealth. This strongly suggests that the market for
life insurance may not be affected by adverse selection, probably because of
the large amount of information available to the insurer in that case17.

3.2 Exclusive contracts

3.2.1 The hedonic approach (Puelz and Snow 1994)

The alternative approach - i.e., the analysis of competition in exclusive con-
tracts - has attracted renewed attention during the last decade. An important
contribution, due to Puelz and Snow (1994), relies upon a hedonic model
of insurance pricing. Using individual data from an automobile insurer in
Georgia, they build a two-equation model of insurance contracts. The first
equation represents the pricing policy adopted by the insurance firm. It takes
the form :

Pi = g(Di, Xi, εi)

where Pi and Di are the premium and the deductible in the contract chosen
by individual i, the Xi are individual-specific exogenous variables and εi is
an econometric error term. This allows to directly test our second prediction
- namely, that higher premia should be associated to lower deductible. This
property is indeed confirmed by the data. However, as argued above, this
result, per se, cannot provide a strong support to the existence of adverse
selection. Whatever the reason for offering a menu of contracts, one hardly
expects rational agents to choose contracts with a higher unitary premium
and a larger deductible. More interesting is the test they propose for the third
prediction - i.e., that the choice of a contract offering a more comprehensive
coverage should be correlated with a higher accident probability. For this
purpose, they estimate a second equation that describes the agent’s choice

17As argued above, the negative correlation finding can be explained in two different
ways. The ’cherry-picking’ effect requires moral hazard to play an important role; it may
be the case, for instance, that ’timid’ agents buy more insurance and invest more in medical
prevention. The ’informed principal’ argument, on the other hand, is less convincing in
this case, since in principle it requires exclusive contracts.
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of deductible. The decision depends on the agent’s “price of deductible” ĝD,
as estimated from a third regression using instrumental variables, and on
his (unobserved) accident probability. Since the latter is unobservable, it is
proxied by a dummy variable RTi that equals one if the individual had an
accident and zero otherwise. This leads to an equation of the form :

Di = h(ĝDi, RTi, Xi, ηi)

where ηi is another error term. The Rothschild-Stiglitz model predicts that
higher risks buy better coverage, i.e. a lower deductible, so that h should
decrease in RT . Puelz and Snow specify their pricing equation as a linear
model and estimate it by ordinary least squares. Since there are only three
levels of deductible in their data set, they estimate the contract choice equa-
tion (again linear) by ordered logit; they find a negative coefficient for RTi
(although the choice of deductible does not vary much with the risk type).

3.2.2 Problems with the hedonic approach

There are several problems in the Puelz-Snow approach, that provide an in-
teresting illustration of the difficulties encountered by any attempt at testing
the predictions of contract theory. A first (and somewhat technical) one is
related to the approximation of the (unknown) accident probability by the
dummy variable RT . This procedure introduces a measurement error in the
second equation. In linear models, the estimates would be biased towards ze-
ro, which would reinforce the conclusion of Puelz-Snow. In an ordered logit,
it is not clear which way the bias goes.

A second concern is that the data set under consideration comprises in-
dividuals of various ages and driving records. This important heterogeneity
may be troublesome for two reasons. One is heteroskedasticity. Presumably,
the distribution of the random shocks, and especially of ηi, will depend on the
driver’s seniority. Within a nonlinear model such as the ordered logit, this
will bias the estimation. The second and more disturbing problem relates
to experience rating. Insurers typically observe past driving records; these
are highly informative on probabilities of accident, and, as such, are used
for pricing Omitting these variables will typically generate a bias, that tends
precisely to overestimate the level of adverse selection : the corresponding
information is treated by the econometrician as being private, whereas it is in
fact common to both parties. However, the introduction of past experience is
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a quite delicate task, because it is (obviously) endogenous. Not only are pan-
el data required, but endogeneity then raises specific econometric problems
that will be discussed in the next section. Thirdly, nothing is done in the
paper to distinguish between ex ante and ex post moral hazard. Higher de-
ductible tend, everything equal, to discourage accident reporting, which has
little to do with accident prevention but can generate spurious correlation.

A final (and quite general) problem relates to the use of a highly con-
strained functional form. In the second equation, in particular, the relation-
ship of the latent variable to the accident probability π and the price ĝD is
taken to be linear. This needs not be the case. To illustrate this point, Chiap-
pori and Salanié (2000) consider the case of constant absolute risk aversion.
Then the individual’s choice of deductible is of the form :

Di =
1

σi
log

1− πi
πi

−ĝDi
1 + ĝDi

which is highly nonlinear. They argue that, in fact, applying the Puelz-Snow
procedure to data generated by a symmetric information model, according to
this formula, may well result in the kind of negative estimates they get, simply
because the accident term captures in fact some of the omitted nonlinearities.

A particularly elegant illustration of this fact is provided by Dionne,
Gouriéroux and Vanasse (1998). Their idea is to first run a probit on the “ac-
cident” variable, then to introduce the resulting predictors π̂i of this probit
in the right-hand side of the second equation (for the choice of deductible),
together with the dummy RTi. They find that the π̂ variable has a large and
highly significant negative coefficient, whereas the RT variable is no longer
significant. This, obviously, has nothing to do with adverse selection, as π̂i is
by construction a function of observed variables only; it suggests, a contrario,
that the negative influence of RT in the initial model can be spurious and
due to misspecification.

3.2.3 Avoiding possible misspecifications

Several studies have attempted to correct for these biases. Chiappori (1994)
and Chiappori and Salanié (2000) propose a very general approach, that may
potentially apply to most problems entailing adverse selection. The idea is to
simultaneously estimate two (non linear) equations. One relates to the choice
of the deductible. In the (simplest) case of a binomial decision, it takes the
form

yi = I [f(Xi, β) + εi > 0] (1)
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where, as above, the Xi are individual-specific exogenous variables, the β are
parameters to be estimated, and εi is an econometric error term. Note that,
contrarily to Puelz and Snow, the accident variable RT is not included in
the right hand side. Nor is the premium; the idea, here, is that the latter is
computed as a function of observables only, so that any information it conveys
is already included in f(Xi, β) - provided, of course, that the corresponding
functional form is flexible enough.

The second equation takes the occurrence (and/or severity) of an accident
as the dependent variable. In the simplest case, the latter is the dummy for
the occurrence of an accident (our previous RT variable), and the equation
takes the form :

RTi = I [g(Xi, γ) + ηi > 0] (2)

Note that this setting can easily be generalized. For instance, a recent
contribution by Richaudeau (1999) takes into account the number of acci-
dent, modelled as following a negative binomial distribution18. Equation (2)
is estimated using a count data model; the ηi are approximated by their ’gen-
eralized residual’ counterpart. In the same way, the distribution of accident
costs (conditional on occurrence) can be introduced at that stage.

The key idea, then, is to simultaneously estimate the two equations, al-
lowing for general correlation across the error terms. According to standard
theory, asymmetric information should result in a positive correlation, under
the convention that yi = 1 (resp. RTi = 1) corresponds to more comprehen-
sive coverage (resp. the occurrence of an accident). One obvious advantage
of this setting is that is does not require the estimation of the pricing policy
followed by the firm, which is probably an extremely difficult task - and a
potential source of important bias.

To circumvent the non linearity problems discussed above, as well as the
issues raised by experience rating, Chiappori and Salanié consider a sub-
sample of inexperienced drivers, and introduce a large number of exogenous
variables, allowing for cross-effects. They use both a parametric and a non
parametric approach. The latter relies upon the construction of a large num-
ber of ’cells’, each cell being defined by a particular profile of exogenous
variables. Under the null (in the absence of adverse selection), within each

18In practice, Richaudeau includes among the regressors of the second equation the gen-
eralized residual obtained in the contract choice probit. Under the null of no correlation,
the coefficient should be zero. Using a very complete French data base, he cannot reject
the null.
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cell the choice of contract and the occurrence of an accident should be inde-
pendent, which can easily be checked using a χ2 test).

This method can be given a general form. Following the presentation
proposed by Dionne, Gouriéroux and Vanasse (1997) and Gouriéroux (1999),
a general strategy can be summarized as follows. Let Y,X and Z respectively
denote the endogenous variable under consideration (say, the occurrence of
an accident), the initial exogenous variables and the decision variables at
the agent’s disposal (say, the choice of a particular contract within a given
menu). Let l (Y | X,Z) denote the probability distribution of Y conditional
on X and Z. In the absence of adverse selection, the agent’s choice conveys
no information upon the endogenous variable. The translation is that :

l (Y | X,Z) = l (Y | X)

Obviously, this relationship can be given different but equivalent forms,
such as:

l (Z | X,Y ) = l (Z | X)

or
l (Y, Z | X) = l (Y | X) l (Z | X)

(the latter version expressing the fact that, conditionally on X, Y and Z
should be independent).

Interestingly enough, in all the empirical applications to automobile insur-
ance just listed (with the exception of the initial paper by Puelz and Snow),
independence is not rejected; in other words, these studies find no evidence
of adverse selection. The conclusion is that, at least in the context of auto-
mobile insurance, adverse selection may not be a crucial issue. One remark
must be stressed at this point. According to the previous arguments, the
existence of a positive correlation across the residuals cannot be interpreted
as establishing the presence of asymmetric information without some precau-
tions : as argued above, any misspecification can indeed lead to a spurious
correlation. Parametric approaches, in particular, are highly vulnerable to
this type of flaws, especially when they rely upon some simple, linear form.
But the argument is not symmetric. Suppose, indeed, that some empirical
study does not reject the null (i.e., the absence of correlation). Although,
in principle, this result might as well be due to a misspecification bias, this
explanation is much less credible in that case; for it must be the case that,
while (fully conditional) residuals are actually positively correlated, the bias
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goes in the opposite direction with the same (absolute) magnitude - so that
it exactly offsets the correlation. In other words, misspecifications are much
more likely to bias the results in favor of the presence of adverse selection.

Accidents versus claims A related issue is the distinction between acci-
dents and claims discussed in the theory section. A regression using claims
as the dependent variable is likely to generate misleading results, because a
larger deductible automatically discourages small accidents reporting, hence
reduces the number of claims even when the accident rate remains constant.
This is a serious problem, that can be addressed in two different ways. The
solution proposed by Chiappori and Salanié (2000) is to discard all accidents
where one vehicle only is involved. Whenever two automobiles are involved, a
claim is much more likely to be filed in any case19. A more restrictive version
is to exclusively consider accidents involving bodily injuries, since reporting
is mandatory in that case; the cost being a drastic reduction in the number
of accidents.

Alternatively, one can explicitly model the filing decision as part of the
accident process. For any accident, the agent computes the net benefit of
filing a claim, and reports the accident only when this benefit is positive (or
above some threshold). Although accidents involving no claims are generally
not observed20, adequate econometric techniques can be used. Note, howev-
er, that these require the estimation of a complete structural model, as in
Dionne, Gouriéroux and Vanasse (1998).

3.3 Adverse selection versus moral hazard

Natural experiments As argued above, the previous tests are not specif-
ic of adverse selection. Moral hazard would typically lead to the same kind
of correlation, although with a different causality. In order to distinguish

19In principle, the two drivers may agree on some bilateral transfer and thus avoid the
penalties arising from experience rating. Such a ’street-settled’ deal is however quite dif-
ficult to implement between agents who meet randomly, will probably never meet again,
and cannot commit in any legally enforceable way (since declaration is in general compul-
sory according to insurance contracts). We follow the general opinion in the profession
that such bilateral agreements can be neglected.

20Some data sets do, however, record accidents that did not result in claims. Usually,
such data sets have been collected independently of insurance companies. See Richaudeau
(1999).
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between adverse selection and moral hazard, one need some additional struc-
ture. Of particular interest are the situations where a ’natural experiment’
takes place. Assume that, for some exogenous reason (say, a change in regu-
lation), a given, exogenously selected set of agents experiences a sudden and
exogenous modification in the incentive structure they are facing. Then the
resulting changes in behavior can be directly studied; and adverse selection
is no longer a problem, since it is possible to concentrate upon agents that
remained insured throughout the process21. A typical example is provided
by the changes in automobile insurance regulation in Québec, where a ”no
fault” system was introduced in 1978, then deeply modified in 1992. Dionne
and Vanasse (1996) recently provided a careful investigation of the effects of
these changes. They show that the new system provided strong incentives
to increase prevention, and that, as a result, the average accident frequency
dropped significantly during the years that followed its introduction. They
conclude that changes in agents’ behavior, as triggered by new incentives,
did have a significant effect on accident probabilities22.

A limitation of any work of this kind is that, strictly speaking, it estab-
lishes a simultaneity rather than a causality. What the Dionne and Vanasse
study shows is that, on a given period, accident probabilities have changed
significantly, and that this evolution immediately followed a structural change
in regulation. But, of course, the two phenomena might stem from simul-
taneous and independent causes. Such a ’coincidence’ may be more or less
plausible. In the particular case of the Quebec reform, for instance, the in-
centive explanation remains by far the more convincing one, given both the
magnitude of the drop in sinistrality and the absence of other major changes
that could account for it during the period under consideration.

Still, an ideal experiment would involve a ’reference’ sample that is not
affected by the change, so that the effects can be estimated in differences (or
more precisely differences of differences), allowing for very convincing tests.
A paper by Dionne and St-Michel (1991) provides a good illustration of this
idea. They study the impact of a regulatory variation of coinsurance level in
the Quebec public insurance plan on the demand for days of compensation.
The main methodological contribution of the paper is to introduce a distinc-
tion between injuries, based on the type of diagnosis (easy or difficult). This

21In addition, analyzing the resulting attrition (if any) may in some cases convey inter-
esting information on selection issues.

22See Browne and Puelz (1998) for a similar study on US data.
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distinction is based on information obtained from the medical literature; it
reflects the fact that it is much easier for a physician to detect a fracture
than, say, lower back pain. If moral hazard is more prevalent when the infor-
mation asymmetry is larger, theory predict that the regulatory change will
have more significant effects on the number of days of compensation for those
cases where the diagnose is more problematic. This prediction is clearly con-
firmed by empirical evidence. A more generous insurance coverage, resulting
from an exogenous regulatory change, is found to increase the number of days
of compensations, but only for the cases of difficult diagnoses. Note that the
effect thus identified is ex post moral hazard. The reform is unlikely to have
triggered significant changes in prevention; and, in any case, such changes
would have affected all types of accidents.

Additional evidence is provided by Fortin et al. (1994), who examine
how the Canadian Worker’s Compensation (WC) and the Unemployment
Insurance (UI) programs interact to influence the duration of workplace ac-
cidents. Here, the duration is estimated from a mixed proportional hazard
model, where the baseline hazard is estimated non parametrically, and unob-
served heterogeneity is taken into account using a gamma distribution. They
show that an increase in the generosity of Worker’s Compensation in Quebec
leads to an increase in the duration of accidents. In addition, a reduction in
the generosity of Unemployment Insurance is, as in Dionne and St-Michel,
associated with an increase in the duration of accidents that are difficult to
diagnose. The underlying intuition is that worker’s compensation can be
used as a substitute to unemployment insurance. When a worker goes back
to the labor market, he may be unemployed and entitled to UI payments for
a certain period. Whenever worker’s compensation is more generous than
unemployment insurance, there will be strong incentives to delay the return
to the market. In particular, the authors show that the hazard of leaving
WC is 27% lower when an accident occurs at the end of the construction
season, when unemployment is seasonally maximum23.

In two recent papers, Chiappori, Durand and Geoffard (1998) and Chi-
appori, Geoffard and Kyriadizou (1998) use data on health insurance that
display similar features. Following a change in regulation in 1993, French
health insurance companies modified the coverage offered by their contracts
in a non uniform way. Some of them increased the level of deductible, while

23See also Fortin and Lanoie (1992), Bolduc et al. (1997), and the survey by Fortin and
Lanoie (1998)
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other did not. The tests use a panel of clients belonging to different compa-
nies, who were faced with different changes in coverage, and whose demand
for health services are observed before and after the change in regulation. In
order to concentrate upon those decisions that are essentially made by con-
sumers themselves (as opposed to those partially induced by the physician),
the authors study the occurrence of a physician visit, distinguishing between
general practitioner (GP) office visits, GP home visits and specialist visit-
s. They find that the number of home visits significantly decreased for the
’test group’ (i.e., agents who experience a change of coverage), but not for
the reference group (for which the coverage remained constant). They argue
that this difference is unlikely to result from selection, since the two popula-
tions are employed by similar firms, display similar characteristics, and that
participation to the health insurance scheme was mandatory.

’Quasi natural experiments’ Natural experiments are valuable but s-
carce. In some cases, however, a static context exhibits specific features that
keep the flavor of a natural experiment, although no exogenous change of the
incentive structure can be observed. The key remark is that any situation
were identical agents are, for exogenous reasons, faced with different incentive
schemes can be used for testing for moral hazard. The problem, of course,
is to check that the differences in schemes are purely exogenous, and do not
reflect some hidden characteristics of the agents. For instance, Chiappori
and Salanié (1997) consider the case of French automobile insurance, where
young drivers whose parents have low past accident rates can benefit from a
reduction in premium. Given the particular properties of the French experi-
ence rating system, it turns out that the marginal cost of accident is reduced
for these drivers. In a moral hazard context, this should result in less cautious
behavior and higher accident probabilities. If, on the contrary, the parents’
and children’s driving abilities are (positively) correlated, a lower premium
should signal a better driver, hence translate into less accidents. The specific
features of the French situation thus allow to distinguish between the two
types of effects. Chiappori and Salanié find evidence in favor of the second
explanation : the accident rates of the ’favored’ young drivers are, other
things equal, smaller than average by a small but significant percentage.

A contribution by Cardon and Hendel (1998) extends these ideas in a very
stimulating way. They consider a set of individuals who face different menus
of employer-based health insurance policies, under the assuption that there

27



is no selection bias in the allocation of individuals across employers. Two
types of behavior can then be observed. First, agents choose one particular
policy within the menu at their disposal; second, they decide on the level
of health expenditures. The authors identify a fully structural model, which
allows them to simultaneously estimate a selection equation that describe
the policy choice, and estimate the price elasticity of demand controlling
for selection bias. The key ingredient for identifying the specific effects of
moral hazard is that while people are free to choose any contract in the
menu they face, they cannot choose the menu itself; and different menus
involve different coinsurance level. The ”quasi-experimental” features stem
precisely from this random assignment of people to different choice sets. Even
if less risky people always choose the contract with minimum coinsurance,
the corresponding coinsurance rates will differ across firms. In other words, it
is still the case that identical people in different firms face different contracts
(i.e., different coinsurance rates) for exogenous reasons (i.e., because of the
choice made by their employer)24. Interestingly enough, the authors find no
evidence of adverse selection, while price elasticities are negative and very
close to those obtained in the Rand survey alluded to above. This suggest
that moral hazard, rather than adverse selection, may be the main source of
asymmetric information in that case.

4 Dynamic models of information asymme-

tries

As indicated above, tests based on the dynamics of the contractual relation-
ship can either study the qualitative features of existing contracts assuming
they are optimal in the relevant context, or take existing contracts as given
and investigate the testable properties of the induced individual behavior.

Tests assuming optimal contracts Only a few empirical studies consid-
er the dynamics of insurance relationships. An important contribution is due
to Dionne and Doherty (1994), who use a model of repeated adverse selection
with one-sided commitment. Their main purpose is to test the ’highballing’

24As Cardon and Hendel put it : ’... the coinsurance is an endogenous variable... but
since different individuals face different choice sets, the premium at which insurance was
offered becomes a useful instrument for the coinsurance’ (1998, p.21).
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prediction, according to which the insurance company should make positive
profits in the first period, compensated by low, below-cost second period
prices. They test this property on Californian automobile insurance data.
According to the theory, when various types of contracts are available, low
risk agents are more likely to choose the experience rated policies. Since
these are characterized by highballing, the loss to premium ratio should rise
with the cohort age. If insurance companies are classified according to their
average loss per vehicle (which reflects the ’quality’ of their portfolio), one
expects the premium growth to be negative for the best quality portfolios;
in addition, the corresponding slope should be larger for firms with higher
average loss ratios. This prediction is confirmed by the data. Insurance com-
panies are classified into three subgroups. The slope coefficient is negative
and significant for the first group (with lowest average loss), positive and
significant for the third group, non significant for the intermediate group.
They conclude that the ’highballing’ prediction is not rejected.

Recently, Hendel and Lizzeri (1999) have provided very convincing tests
of the symmetric learning model a la Harris and Holmstrom (1982) on life
insurance data. They use a rich contract data base that includes information
on the entire profile of future premiums. Some contracts involve commitment
from the insurer, in the sense that the dynamics of future premium is fixed
in advance and cannot depend on the evolution of the insuree’s health. For
other contracts, however, future premia are contingent on health. Specifical-
ly, the premium increases sharply unless the insured is still in good health
(as certified, for instance, by a medical examination). In this context, the
symmetric learning model generates very precise predictions on the compar-
ison between contracts with and without commitment. Contracts with non
contingent future premia should entail front loading, representing the cost of
the insurance against the classification risk. They should also lock-in a larger
fraction of the consumers, hence exhibit a lower lapsation rate; in addition,
only better risk types are likely to lapse, so that the average quality of the in-
surer’s client portfolio should be worse, which implies a higher present value
of premiums for a fixed period of coverage. Hendel and Lizzeri show that all
of these predictions are satisfied by existing contracts25. Finally, the authors

25The main puzzle raised by these findings is that a significant fraction of the population
does not choose commitment contracts, i.e., does not insure against the classification risk.
The natural explanation suggested by theory (credit rationing) is not very convincing
in that case, since differences in premiums between commitment and no commitment
contracts are small (less than $300 per year), especially for a client pool that includes

29



study accidental death contracts, i.e. life insurance contracts that only pay
if death is accidental. Strikingly enough, these contracts, where learning is
probably much less prevalent, exhibit none of the above features.

Another characteristic feature of the symmetric learning model is that
any friction reducing the clients’ mobility, although ex post inefficient, is
often ex ante beneficial, because it increases the agents’ ability to (implicit-
ly) commit and allows for a larger coverage of the classification risk. Using
this result, Crocker and Moran (1998) study employment-based health in-
surance contracts. They derive and test two main predictions. One is that
when employers offer the same contract to all of their workers, the coverage
limitation should be inversely proportional to the degree of worker commit-
ment, as measured by his level of firm-specific human capital. Secondly, some
contracts offer ’cafeteria plans’, whereby the employee can choose among a
menu of options. This self-selection device allows the contract to change
in response to interim heterogeneity of insurees. In this case, the authors
show that the optimal (separating) contract should exhibit more complete
coverage, but that the premiums should partially reflect the health status.
Both predictions turn out to be confirmed by the data. Together with the
results obtained by Hendel and Lizzeri, this fact that strongly suggests the
symmetric learning model is particularly adequate in this context.

Behavioral dynamics under existing contracts Natural as it seems,
the assumption that contracts are always optimal may for some applications
be problematic. For one thing, theory is often inconclusive. Little is known,
for instance, on the form of optimal contracts in a repeated moral hazard
framework, at least in the (realistic) case where the agent can freely save.
And the few results we have either require utterly restrictive assumption-
s (CARA utilities, monetary cost of effort) or exhibit features (randomized
contracts, for instance) that sharply contrast with real life observations. Even
skeptics of bounded rationality theories may accept that such very sophis-
ticated constructs, that can hardly be understood by the average insurance
salesman (let alone the average consumer), are unlikely to be implemented
on a large scale26.

executives, doctors, businessmen and other high income individuals. Heterogeneous risk
perception across individuals is a better story, but formal tests still have to be developped.
Obviously, more research is needed on this issue.

26A more technical problem with the optimality assumption is that it tends to generate
complex endogeneity problems. Typically, one would like to compare the features of the
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Another potential deviation from optimality comes from the existence of
regulations, if only because regulations often impose very simple rules that
fail to reproduce the complexity of optimal contracts. An interesting example
is provided by the regulation on experience rating by automobile insurance
companies, as implemented in some countries. A very popular rule is the
’bonus/malus’ scheme, whereby the premium is multiplied by some constant
larger (resp. smaller) than one for each year with (resp. without) accident.
Theory strongly suggests that this scheme is too simple in a number of ways.
In principle, the malus coefficient should not be uniform, but should vary
with the current premium and the driver’s characteristics; the deductible
should vary as well; etc.27.

Still, one can take this (probably suboptimal) scheme as given, and use
theory to derive the main testable features of individual behavior for the vari-
ous models at stake. In a recent contribution, Chiappori and Heckman (2000)
test in this context the ’negative contagion’ prediction that can be derived in
a moral hazard framework. The idea is that, for experience rating schemes
of this kind, the occurrence of an accident typically increases the marginal
cost of a future accidents. This should strengthen incentives to drive safely,
hence reduce the probability of future accidents. The problem, however, is
that any unobserved heterogeneity among individuals will generate an oppo-
site, ’positive contagion’ phenomenon, since bad drivers had more accidents
in the past and will probably have more accidents in the future. Technically,
the ’negative contagion’ effect obtains only conditionally on agents’ char-
acteristics, including unobserved ones. The challenging econometric puzzle,
at this point, is to disentangle the two aspects. In principle, this is feasible
whenever panel data are available. Chiappori and Heckman use French data,
for which regulation imposes that insurers increase the premium by 25% in
case an accident occurs; conversely, in the absence of any accident during one
year, the premium drops by 5%28. The technique they suggest relies upon

various existing contracts. The optimality approach requires that each contract is under-
stood as the optimal response to a specific context, so that differences in contracts simply
reflect differences between the ’environments’ of the various firms. In econometric terms,
contracts are thus, by assumption, endogenous to some (probably unobserved) heterogene-
ity across firms, a fact that may, if not corrected, generate biases in the estimations.

27Of course, the precise form of the optimal scheme depends on the type of model. It is
however basically impossible to find a model for which the existing scheme is optimal.

28In addition, several non linearities have been introduced; e.g., there exist both a floor
and a ceiling on the resulting ’bonus/malus’ coefficient.
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existing result on the distinction between pure heterogeneity and state de-
pendence (see Heckman (1978). To get the intuition in a simple way, assume
the system is malus only (i.e., the premium increases after each accident,
but does not decrease subsequently), and consider two sequences of 4 years
records, A = (1, 0, 0, 0) and B = (0, 0, 0, 1), where 1 (resp. 0) corresponds
to the occurrence of an accident (resp. no accident) during the year. In the
absence of moral hazard, and assuming away learning phenomena, the prob-
ability of the two sequences should be exactly identical; in both cases, the
observed accident frequency is 25%. Under moral hazard, however, the first
sequence is more probable than the second : in A, the sequence of three years
without accident happens after an accident, hence when the premium, and
consequently the marginal cost of future accidents and the incentives to take
care are maximum29. In other words, for a given average frequency of acci-
dents, the precise timing of the occurrences can provide valuable information
upon the importance of incentives or disincentives effects. More surprisingly,
Chiappori and Heckman show that a precise record of the sequence is not
even needed when the distribution of new contracts is stationary (condition-
ally on observable). The knowledge of each individual’s number of years of
driving and number of accidents is then sufficient to test for moral hazard.

5 Conclusion

As argued in the introduction, empirical applications of contract theory is
likely to become a burgeoning field; and it is a safe bet that insurance data
will play an important role in these developments. Several studies have al-
ready contributed to a better knowledge of the impact of adverse selection
and moral hazard in various markets. In several cases, the importance of
information asymmetries has been found to be limited. This by no means im-
plies, however, that such phenomena are of no importance in insurance. For
one thing, the existence and the consequences of informational asymmetries
vary considerably across markets. For instance, various (alas unpublished)
studies have found strong adverse selection effects in private unemployment
insurance markets30.

29Interestingly enough, if, as argued by many insurers, there is learning, in the sense
that experienced drivers are better drivers, then A is more likely than B.

30This is particularily true for unemployment insurance contracts linked to mortgages.
See Chiappori and Pinquet (1998) for an overview in the French case.
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In addition, there exist a number of crucial normative issues where our
theoretical and empirical knowledge of asymmetric information are likely to
play a crucial role. The economics of discrimination in insurance provide
an important example. The availability of an always larger range of med-
ical tests allows insurance companies to classify people according to their
health risk in a more precise way. A classic remark by Hirshleifer (1971) is
that this progress comes with a cost - namely, the classification risk becomes
uninsurable. The induced changes can have a major impact on individuals’
lives; think, for instance, of the consequences of the introduction of the HIV
test, or the forthcoming developments of genetic testing. A possible solution
consists in regulating the use of such data by insurance companies. For in-
stance, many countries restrict (and sometimes prohibit) the use of HIV tests
for health insurance pricing. For an economist, however, the potential per-
verse effect of this regulation is to replace explicit discrimination by adverse
selection, which may sometimes result either in similar discrimination plus
signalling inefficiencies, or even in market collapse. Policy recommendations
on this issue must rely on both a theoretical understanding of the issue and
an empirical evaluation of the magnitude of the effects. Obviously, these
problems are crying out for more work.

Finally, a better understanding of actual behavior is likely to require new
theoretical tools. The perception of accident probabilities by the insurees,
for instance, is a very difficult problem on which little is known presently.
Existing results, however, strongly suggest that standard theoretical models
relying on expected utility maximization using the ’true’ probability distri-
bution may fail to capture some key aspects of many real-life situations. Here
again, the application of existing theory to insurance data is likely to reveal
an extremely promising research direction.
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