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Abstract

We describe recent advances in the empirical analysis of insurance

markets. This new research proposes ways to estimate individual

demand for insurance and the relationship between prices and

insurer costs in the presence of adverse and advantageous selection.

We discuss how these models permit the measurement of welfare

distortions arising from asymmetric information and the welfare

consequences of potential government policy responses. We also

discuss some challenges in modeling imperfect competition

between insurers and outline a series of open research questions.

311

Click here  for quick links to 
Annual Reviews content online, 
including:

• Other articles in this volume
• Top cited articles
• Top downloaded articles
• Our comprehensive search 

FurtherANNUAL
REVIEWS

A
nn

u.
 R

ev
. E

co
n.

 2
01

0.
2:

31
1-

33
6.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y 

(M
IT

) 
on

 0
8/

13
/1

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



1. INTRODUCTION

Since the seminal theoretical work of Arrow (1963), Akerlof (1970), and Rothschild &

Stiglitz (1976), economists have been acutely aware of the potential for market failures

arising from asymmetric information in private insurance markets. The possibility that

competitive forces may not push toward efficiency in a large and important class of

markets creates interesting and difficult economic and policy issues. It also poses a chal-

lenge for empirical research: to identify and quantify the effects of asymmetric information

and trace out its implications for welfare, competition, and government policy.

From relatively modest beginnings, research in this direction has advanced rapidly over

the past decade, beginning with theoretically motivated attempts to test whether asymmet-

ric information actually exists in particular insurance markets and, if so, in what form.

This work owes much to the efforts of Chiappori & Salanié (2000, 2003), who described a

set of positive correlation tests for asymmetric information. The basic idea is to compare

claims rates for consumers who self-selected into different insurance contracts (e.g., see

Puelz & Snow 1994, Cawley & Philipson 1999, Cardon & Hendel 2001, Finkelstein &

Poterba 2004, Cohen 2005, Finkelstein & McGarry 2006). A finding that consumers who

selected more insurance coverage have higher claim rates, conditional on all information

available to insurers, suggests asymmetric information: Either consumers had prior infor-

mation about their exposure risk (adverse selection) or purchasers of greater coverage took

less care (moral hazard).1

Although tests for asymmetric information provide valuable descriptive information

about the workings of an insurance market, they have some important limitations. Nota-

bly, without a clearly specified model of consumer preferences, they are relatively

uninformative about market efficiency or about the welfare impact of potential market

interventions (Einav et al. 2007). This has motivated recent work to move beyond testing

for asymmetric information by building empirical models that incorporate theoretically

grounded specifications of consumer preferences. These models can be used to quantify the

welfare distortions arising from asymmetric information and the potential impact of gov-

ernment policies such as mandates, pricing restrictions, and taxes. This more structured

approach takes its cues from descriptive findings in the testing literature, in particular by

seeking to incorporate rich heterogeneity in consumer preferences as well as the heteroge-

neity in risk emphasized in classic theoretical contributions.

We describe this recent generation of models in Section 4, after setting out the standard

theory of insurance in Section 2 and briefly reviewing the testing literature on comparative

claims analysis in Section 3. We focus on two alternative approaches, both of which

combine models predicting consumer choice and subsequent claims behavior. The first type

of model builds directly on the underlying theory of expected utility and attempts to map

insurance demand back to specific parameters describing individual risk exposure, risk

preferences, bequest motives, liquidity, and so forth. The second type of model sticks closer

to traditional discrete choice analysis by directly specifying consumers’ value for particular

insurance contracts as a function of consumer and contract characteristics. This higher-

level approach requires a weaker set of assumptions about exactly why and how con-

sumers derive value from insurance, but it limits the researcher’s ability to recover certain

1Consumers with more coverage may also be more likely to file a claim for any given loss, a phenomenon sometimes

called ex post moral hazard.
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parameters, such as the distribution of consumer risk aversion, that may be of intrinsic

interest or could allow for more radical extrapolation from the observed data.

This difference notwithstanding, both empirical approaches provide an econometric

framework for evaluating market efficiency and examining the welfare consequences of

certain types of government policy. We elaborate on this point in Section 5, describing an

empirical approach to welfare analysis and discussing some recent attempts to apply it in

the context of health insurance and annuity markets. A surprisingly common finding of

this research is that even in those markets in which there appears to be substantial evidence

of adverse selection, the welfare costs from misallocation appear to be relatively limited.

We offer one potential explanation, which is that current work has considered only a

limited type of distortions: those arising from the mispricing of existing contracts, rather

than inefficiencies from certain types of coverage not being offered at all. The latter type of

analysis appears to raise new challenges of both a conceptual and applied nature, and we

consider it an important direction for further work.

The research we describe has focused on insurance demand and contracting under

asymmetric information, with less attention to the nature of insurer competition or to

other sources of market frictions. We devote the final section of the review to these issues,

focusing on promising areas for future research. Chief among these are empirical analyses

of imperfect competition that take up the incentives of insurers in terms of pricing, plan

design, and information acquisition in the underwriting process. We also discuss a variety

of market frictions that seem particularly relevant for welfare and policy analyses. These

include competitive underwriting and lemon dropping, trade-offs between static and

dynamic efficiency in insurance markets, and models of consumer behavior that incorpo-

rate search frictions or deviations from expected utility maximization.

A central theme of this review, and in our view a particularly attractive feature of the

research we describe, is the close connection between the underlying theory of asymmetric

information and the empirical modeling. Both the initial questions posed by the testing

literature and the more recent approaches we discuss have been strongly motivated and

guided by the seminal theoretical works on asymmetric information in insurance. At the

same time, the findings from recent empirical work—in particular the quantitative impor-

tance of multidimensional heterogeneity in preferences as well as risk type—have

suggested the importance of refinements both to the empirical modeling and to the theory.

Insurance markets provide a natural environment for testing, applying, and refining

information economics. This is in part because the contracting problems are often rela-

tively structured and also because the underwriting and claims process generates compre-

hensive individual-level data. Most of the empirical papers we describe take advantage of

both these features.2

We should emphasize at the outset that this article is not a comprehensive literature

review. We focus on a subset of questions that have motivated recent research and a subset

2Of course, researchers sometimes have access to individual-level choice data in more standard product markets, but

the value is sometimes less pronounced. It may be reasonable to assume, for instance, that consumers shopping for

cereal in a grocery store aisle share the same choice set. But in insurance markets, contract terms and prices are often

highly customized, and this can complicate inference if individual choice sets are not observed. For example, if one

observed high-risk individuals having more limited coverage, it would be hard to know if this was caused by demand

(high-risk individuals choosing less coverage) or supply (high-risk individuals being offered less coverage). This type

of concern therefore puts at a particular premium individual-level data in which researchers can observe the

individual-specific choice set.
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of contributions that illustrate particular empirical strategies. Our own papers get proba-

bly more attention than they deserve. We only touch on, and do not do justice to, a number

of important issues, including moral hazard in insurance utilization, dynamic aspects of

insurance provision such as experience rating, and many issues relating to imperfect com-

petition that come up in the final section.

2. THEORY OF INSURANCE

2.1. The Canonical Insurance Model

We start by describing our basic model of insurance coverage and consumer choice that we

use throughout the review. Suppose that a consumer can be described by a vector of

characteristics z that embodies risk characteristics, preferences, income, and so forth.

Below, it is useful to separate these characteristics into those that are readily observable,

denoted x, and those that are not, denoted n. Similarly, we describe an insurance contract

by a vector of coverage characteristics f and a price or premium p.

A consumer’s value for insurance and the insurer’s cost of coverage are determined by

events during the coverage period. Let A denote the actions available to the consumer

during the coverage period and S the set of possible outcomes. For example, a 2 A might

represent the level of care in driving and s 2 S whether the consumer has an accident.

More generally, filing a claim might be part of the outcome so that consumer’s behavior

would encompass both the level of care and the decision to file a claim conditional on an

accident.

To formulate this in a general way, we allow the probability of a given outcome to

depend on both the consumer’s behavior and her risk characteristics. Let p(s |a, z) denote
the probability of outcome s. The consumer’s utility depends on what happens and her

coverage; we let u(s, a, z, f, p) denote the consumer’s realized utility.

With this notation, and adopting a standard expected utility framework,3 the con-

sumer’s valuation of a contract (f, p) is

vðf; p; zÞ ¼ max
a2A

X
s2S

pðs j a; zÞuðs; a; z;f; pÞ: ð1Þ

It is useful to let a�(z, f, p) denote the consumer’s optimal behavior given coverage (f, p)
and p�(�|f, p, z) ¼ p(�|a� (z, f, p), z) the resulting vector of outcome probabilities.

Most of the work we discuss below, and therefore the subsequent discussion in the rest

of the review, imposes the assumption that the premium enters separably in the consumer’s

contract valuation. In the textbook case of expected utility over wealth, this separability

assumption is equivalent to a constant absolute risk aversion (CARA) assumption.

Although in principle one could work with any other form of risk preferences, the separa-

ble case is attractive for two related reasons. First, it implies that changes in the premium

do not affect consumer behavior a� or the outcome probabilities p�. Second, it makes for a

natural choice of social welfare function that is invariant to transfers and redistribution.

We return to this later in the review.

3Expected utility strikes us as the natural starting point for modeling, but the empirical approaches we describe could

employ alternative models of choice under uncertainty such as those with probability weighting or loss aversion with

respect to a reference point. We view this as an interesting avenue for future work.
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We now can describe insurer costs. During the coverage period, the insurer makes

payments depending on the outcome s and the coverage f. Let t(s, f) denote these insurer
payments. The expected cost of coverage to the insurer is

c f; zð Þ ¼
X
s2S

p� s jf; zð Þtðs;fÞ; ð2Þ

where we have imposed the premium separability assumption mentioned above. The cost

formula highlights an essential feature of selection markets, namely that unit costs depend

on the composition of consumers (i.e., enrollee characteristics z) rather than just the

quantity of consumers.4

Finally we introduce consumer choice by considering a set of insurance contracts J, with

each contract described by a pair (fj, pj). A consumer with characteristics z finds contract
j 2 J optimal if and only if

vðfj; pj; zÞ � vðfk; pk; zÞ for allk 2 J: ð3Þ

This brings us to the usual starting point for a discrete choice demand model. One point to

emphasize is that although we have derived expressions for costs and contract valuation

from an underlying model of coverage, knowledge of the primitives p, u, S, and A is

actually not required to resolve many questions of interest. To describe consumer demand

for a given set of products, characterize consumer and producer surplus, or analyze opti-

mal pricing, knowledge of v and c is sufficient. Of course, we may still be interested in the

primitive parameters in order to understand exactly why consumers value insurance: due

to risk preferences, risk exposure, or other factors. A related point pertains to insurer costs.

The cost function c expresses costs as a function of consumer and contract characteristics;

the more primitive model provides a way to understand, for instance, whether costs are

driven primarily by intrinsic risks or by behavior that can be influenced by incentives.

2.2. Selection Effects and Moral Hazard

To establish a common vocabulary, we briefly define adverse selection and moral hazard in

the context of the above model. Adverse selection in insurance markets is commonly used

as shorthand for a situation in which high-risk individuals self-select into more generous

coverage. This is the phenomenon captured in the classic models of Akerlof (1970) and

Rothschild & Stiglitz (1976). For empirical work, however, patterns of risk selection often

are less straightforward. Market outcomes may not lead to clear sorting, as in the case in

which some low-risk individuals are also highly risk averse. Consumers may face varying

types of risks: For instance, some individuals may have a small chance of a large loss as

opposed to a larger chance of modest loss. And insurers offering plans with different types

of coverage may not have identical views on the desirability of different consumers.

It is useful therefore to have a definition of adverse selection that applies in settings

beyond those in which individuals are ordered by a single-dimensional risk characteristic.

One such definition views a contract as adversely selected if it attracts a relatively unfavor-

able set of customers. To formalize this, consider a set of consumers I selecting from the

4Equation 2 denotes the expected costs to the insurer in terms of claims paid. The insurer may also have administra-

tive costs per enrollee or per claim, which could be easily modeled, although reliable data on such costs may be more

difficult to obtain.
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same set of contracts J. Let I(j) denote the set of consumers who choose contract j.

Contract j is adversely selected by population I if

Ez½cðfj; ziÞ j i 2 IðjÞ� > Ez½cðfj; ziÞ j i 2 I�: ð4Þ

It is advantageously selected if the reverse inequality holds. In other words, contract j is

adversely selected if the expected cost of insuring j’s enrollees under contract j is greater

than the expected cost of insuring the population I under contract j.5

Although this review focuses mainly on selection, let us briefly discuss moral hazard.

The basic problem of moral hazard is that insured consumers do not internalize all the

costs associated with risky behavior or utilization of covered services; i.e., optimal behav-

ior (in Equation 1) is chosen without regard for the insurer’s cost of making the claims

payments t(s, f). As consumer behavior may vary with the terms of coverage f, the
difference in costs associated with two alternative contracts f and f0 can be quite subtle.

The contracts may not only specify different contingent payments, they may also result in

different outcomes (i.e., by changing a� and hence p�). One example is a health insurance

plan with large copayments or a restrictive network that induces different utilization than a

straight indemnity plan.

3. TESTING FOR ASYMMETRIC INFORMATION

Recent empirical advances in insurance markets began with the development of so-called

reduced-form tests for the existence of asymmetric information. The idea of these tests is to

compare claim rates for groups of individuals who have self-selected into different insur-

ance contracts, typically more and less generous policies. To implement the test, we assume

the researcher has access to some outcome variable y, such as the number of accidents by

insured drivers or the mortality rate of annuity purchasers.

Given data on individuals who had the option to choose either contract j or some

alternative contract k (perhaps no insurance at all), we can ask whether

E½yi j i 2 IðjÞ� > E½yi j i 2 IðkÞ�; ð5Þ
i.e. whether the expected outcome of consumers who chose contract j is greater than for

consumers who chose k. Generally, both sides of the inequality can be directly estimated

from the data. A positive finding provides evidence of sorting, with riskier types self-

selecting into contract j, or incentive effects, with individuals behaving differently under

the two contracts.6

5This definition views adverse selection as a market outcome and hence dependent on the set of contracts offered and

their prices. By this definition, a contract offering intermediate coverage could be adversely selected if the competing

contracts offered little coverage, but the adverse selection might disappear if there was a government mandate to

offer at least the intermediate level. Moreover, if costs are minimized by matching consumers with specific con-

tracts—as might be the case if different consumers respond to different contract incentives—one could have a market

in which every insurer views its selection as advantageous (or adverse, for that matter).

6Variants of this idea have been around for many years. For instance, Glied (2000) and Cutler & Zeckhauser (2000)

summarize attempts to identify risk-based sorting in health insurance choice, where yi is typically not an outcome but

a particular individual characteristic thought to be associated with higher claims, such as age or chronic illness. The

test is cleanest if all consumers choosing between j and k faced the same prices. If they faced different prices, it is

necessary to control for price so as not to confuse self-selection across contracts with different risks having different

incentives in their choice of contract.
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Chiappori & Salanié (2000) emphasize that this approach requires some refinement

because it does not clearly differentiate, as economic theories do, between individual

characteristics that are observable and those that are not. They propose to test whether

inequality 5 holds conditional on characteristics x that are observed by insurers. That is,

they propose to test whether

E½yi j i 2 IðjÞ; xi ¼ x� > E½yi j i 2 IðkÞ; xi ¼ x�: ð6Þ
Now, a positive finding can be interpreted as evidence of asymmetric information:

Enrollees in contract j have worse outcomes than enrollees in k for reasons that cannot be

ascribed to observable characteristics.7

Note that the set of conditioning variables is essential to the interpretation. For

instance, in many insurance markets, certain characteristics can be observed but are not

used in pricing due to regulation or insurer decisions (e.g., race and gender, or in markets

with community rating, essentially all x’s). If the goal is to identify a true asymmetry of

information between firms and consumers, one should presumably condition on these

variables. But from a theoretical perspective, there is not much difference between a risk

characteristic that firms cannot observe and one they can observe but must ignore. So one

may be interested in a version of inequality 6 that does not condition on variables that

insurers observe but do not price (Finkelstein & Poterba 2006). A related, and important,

point is that what is observable to insurers is often endogenous because of the ability to

conduct more or less scrutiny in underwriting.

The last point may help to explain the sometimes surprising results that have been

obtained in implementing comparative claims tests. Results have been mixed, with

some papers finding no evidence of asymmetric information in particular markets (e.g.,

Cawley & Philipson 1999, Chiappori & Salanié 2000, Cardon &Hendel 2001) and others

finding evidence of asymmetric information in particular markets (e.g., Finkelstein &

Poterba 2004, Cohen 2005, He 2009; for more detailed literature reviews, see Chiappori &

Salanié 2003, Cutler et al. 2008). In comparing these studies, and others in the same vein, a

recurring theme is the extent to which measurable risk is priced in the underwriting proc-

ess. For example, prices of auto and life insurance policies are highly tailored to reflect risk,

whereas there is little risk adjusting of prices in the U.K. annuity market.

The comparative claims tests do not distinguish between risk-based selection (a contract

having riskier enrollees) and moral hazard (a contract inducing riskier behavior). To see

why, consider the decomposition

E½yi j i 2 IðjÞ� � E½yi j i 2 IðkÞ� ¼ E½yi j i 2 IðjÞ;fj� � E½yi j i 2 IðkÞ;fj�|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
selection effect

þ E½yi j i 2 IðkÞ;fj� � E½yi j i 2 IðkÞ;fk�:|fflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl{zfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflfflffl}
incentive effect

ð7Þ

The first term is the effect of risk-based selection—the difference in expected outcomes

between j and k enrollees under contract j. The second term is the effect of changing

7Chiappori & Salanié (2000) emphasize that a main issue in implementing the conditional inequality test is to

control flexibly for observed characteristics—for instance, they suggest that a linear (or probit) regression of y on a

linear index of x’s and a contract dummy may not be sufficiently flexible. Dionne et al. (2001) suggest that a failure

to account flexibly for observable characteristics can lead to spurious results; they ask whether this might be the case

for the particular specification adopted by Puelz & Snow (1994).
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coverage for a fixed population (in this case, those selecting k). We note that the order of

the decomposition can matter if there is heterogeneity in the response to coverage.

For certain insurance products (e.g., annuities), it may be reasonable to assume that

changes in coverage do not induce large behavioral effects. In other cases in which there

may be some concern, it still may be possible to isolate certain outcomes that are relatively

immune to incentives. For instance, researchers have focused on auto accidents that involve

two or more drivers so as to avoid discretionary decisions about filing a claim on a single-

car accident. More generally, and particularly for products such as health insurance,

incentives for covered consumers are harder to ignore. There may be no easy way to

separately isolate selection from incentive effects unless one has experimental or quasi-

experimental variation that moves consumers across contracts without directly affecting

their behavior.8 Cardon & Hendel (2001) is one of the first studies that entertained such

variation. Assuming that the employment relationship is exogenous to employer-provided

benefits, Cardon & Hendel used the variation in the health insurance options offered by

different employers to separate selection from moral hazard.

A further point about testing for asymmetric information is that even with a clear set of

conditioning variables and no moral hazard effects, differences in comparative claims rates

can be challenging to interpret. Consider a finding that there is no difference between

purchasers and nonpurchasers of insurance. This could suggest that private information

about risk is not a factor in consumer choices or that sorting based on private information

about risk is offset by some other dimension of unobserved heterogeneity, such as differ-

ences in risk aversion.9 Finkelstein & McGarry (2006) provide a striking example of

offsetting self-selection in the market for long-term care insurance. By exploiting auxiliary

survey data, they show that individuals possess private information about their likelihood

of using long-term care but that lower-risk individuals are also more risk averse so that on

average they are equally likely to buy insurance as higher-risk individuals. Fang et al.

(2008) similarly document multiple dimensions of private information in the U.S. Medigap

market. Their findings suggest that differences in cognition, rather than in risk aversion,

may be an important dimension of heterogeneity affecting consumer choices and ulti-

mately leading to advantageous selection of Medigap coverage.

These latter papers illustrate an important practical point: Differences among pur-

chasers of insurance go well beyond the differences in risk assumed in textbook models.

This observation has a variety of implications. For instance, in textbook models of insur-

ance market failure, a full-insurance mandate is often welfare enhancing. But this conclu-

sion easily can be reversed in a model in which consumers differ in preferences as well as

risk exposure. An attractive feature of the models in the next section is that they allow the

data to dictate which dimensions of consumer heterogeneity are important and can be used

to illustrate how different types of heterogeneity affect welfare or policy assessments.

8This is really just the familiar econometric problem of selection and treatment. In health insurance, the Rand Health

Experiment is a gold standard in its use of random assignment to different coverages, but one can also hope for

naturally occurring variation. Exogenous variation in premiums (as in Einav et al. 2010a) provides one possibility so

long as premiums per se do not affect behavior. The use of panel data is another alternative and is explored by

Abbring et al. (2003a,b). The same problem of separating selection and moral hazard arises in other contracting

settings, and there has been some recent progress, particularly in credit markets (Adams et al. 2009, Karlan &

Zinman 2009).

9The idea that differences in risk-seeking attitudes could lead some individuals to purchase insurance while taking

few risks, and that this could offset standard adverse selection effects, dates back at least to Hemenway (1990).
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4. EMPIRICAL MODELS OF INSURANCE DEMAND

We now turn to more recent work that seeks to estimate empirical versions of the insurance

contracting model described in Section 2. This more recent work builds on, and comple-

ments, the insights obtained in the testing literature, particularly regarding the rich nature

of consumer heterogeneity and the value of combining choice data with ex post claims

behavior. That being said, there are several reasons to go beyond testing toward more

structured empirical models.

One primary motivation, and a standard one for demand analysis, is to use estimates

of demand and costs to analyze market efficiency and the effects of market interven-

tions. Without strong additional assumptions, a finding from the testing literature of

asymmetric information is insufficient for even qualitative statements about the effi-

ciency costs of asymmetric information (Einav et al. 2007). At the very least, welfare

analysis requires a model of consumer preferences and the effect of consumer choices on

insurer costs. Moreover, the interdependence of demand (self-selection) and costs, and

the possibility that consumers have private information relevant for insurer costs, calls

for a joint model of consumer demand and insurer cost. In the same way that claims

differentials are taken as evidence of private information in the testing literature, ex post

cost realizations can be used to proxy for information consumers might have had in

self-selecting.

A second motivation for modeling consumer demand is to understand in more detail

what determines the willingness to pay for insurance in a given population. For instance,

one may like to know whether individuals differ mainly in their underlying risk, in their

behavioral response to coverage, or simply in their tastes for being insured. Optimal policy

and contract design may be quite different depending on the answer to this question.

Related to this, and a motivation that is perhaps most distinct from more traditional

demand analysis, is the desire to estimate aspects of consumer preferences (e.g., risk

aversion) that might be generalized to other contexts. Information from relatively simple

choices under uncertainty (e.g., the choice of deductible in auto or homeowner insurance)

can be useful in this regard.

In considering applications that pursue these objectives, we find it useful to distinguish

two classes of empirical models. The first approach builds directly on the model of

expected utility described in Section 2, with the goal of recovering consumers’ realized

utility over wealth. The second approach follows more closely traditional discrete choice

demand analysis, attempting only to recover the distribution of consumer contract valua-

tions v (as opposed to the realized utility u) over different insurance products or product

characteristics. Both approaches also lead to estimates of claims rates and how they covary

with consumer preferences. Moreover, both approaches recover the essential information

to analyze consumer surplus or explore the implications of many policy interventions. The

first class of models imposes stronger assumptions in its reliance on the underlying theory,

but also allows for more ambitious extrapolation using theory as a guide, and provides the

ability to estimate parameters, such as those governing risk aversion, that may be of

inherent interest. We discuss the trade-offs further below.

4.1. Modeling Realized Utility

We begin by describing empirical models that build directly on the framework described in

Section 2 to estimate a realized utility function ui for each consumer. We illustrate this
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approach using the work of Cohen & Einav (2007). Cohen & Einav attempt to estimate

the distribution of risk aversion using coverage choices made by customers of an

Israeli automobile insurance company. Individuals in their data faced a choice between

two alternative deductible levels with different attached premiums. Each individual

i chose between a high-deductible contract with price and (per-claim) deductible of pi,HD

and di,HD, respectively, and a low-deductible contract (pi,LD, di,LD).

Cohen & Einav assume that claims arrive according to a Poisson process that is not

affected by the choice of deductible—i.e., there is no incentive effect on driving or claims

behavior from a change in coverage. Combining this with an assumption of CARA utility

over wealth,10 we can write the expected utility from a contract f ¼ (p,d) over a short time

period t as follows:

viðp; d;wi; ei;ciÞ ¼ ð1� eitÞuiðwi � ptÞ þ ðeitÞ uiðwi � pt � dÞ: ð8Þ
Here ei is the individual’s Poisson risk rate, wi is his wealth, and ui(x) ¼ –exp(–cix),
with ci denoting the coefficient of absolute risk aversion. With CARA preferences, the

consumer’s wealth does not affect his insurance choices, so the relevant consumer

characteristics (z in our notation of Section 2) are the predictable risk e and risk

aversion c. The main object of empirical interest is the joint distribution G(e, c) in

the sample.

Cohen & Einav show that this model leads to a simple approximation of the optimal

deductible choice. The low-deductible contract is preferred to the high-deductible contract

if and only if

ei >
ciðpi;LD � pi;HDÞ

expðcidi;HDÞ � expðcidi;LDÞ
: ð9Þ

Naturally higher risk aversion and higher risk both make greater coverage (a lower deduct-

ible) more attractive. So one can envision choice behavior by thinking of individuals as

distributed in (e, c) space, and the space divided so that individuals with relatively high

levels of c (risk aversion) and/or e (risk) prefer the low deductible. [Cohen & Einav (2007),

figure 2, provide exactly this graphical presentation.]

An essential feature for identification and estimation, and especially to separate

whether willingness to pay is driven by c or e, is the ability to use claims data (or, more

generally, outcome data). Intuitively, the ex post information about claims provides a

proxy for the private information about risk (e) that consumers might have had at the time

of purchase. In the setting of Cohen & Einav, employing the claims data requires a

modeling assumption about the possible information possessed by consumers at the time

of purchase. They assume that consumers know exactly their individual-specific Poisson

claim rate and combine this with the convenient assumption that individual Poisson

parameters and coefficients of absolute risk aversion are jointly log-normally distributed

in the population. These assumptions allow them to map from claims realizations back to

the marginal distribution of Poisson parameters and, from there, to use the choice data to

recover the marginal distribution of the coefficient of absolute risk aversion and its corre-

lation with risk.

10The baseline model of Cohen & Einav (2007) is of quadratic utility, which carries certain computational advan-

tages. But in order to be consistent with the price separability we use throughout this review, we illustrate the same

ideas in the context of CARA utility.
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The joint distribution of risk and risk preference reported by Cohen & Einav has some

interesting features. They find that individuals appear on average to exhibit a relatively

high degree of risk aversion in making their deductible choices, although there is also a

high degree of dispersion. They also find a positive correlation between risk and risk

aversion, so that risk preferences tend to reinforce the tendency of high-risk individuals to

purchase more coverage.

Finally, the model generates estimates of the incremental cost (to the insurer) associated

with selling individual i a low-deductible contract. Specifically,

cðdi;LD; eiÞ � cðdi;HD; eiÞ ¼ ei � ðdi;HD � di;LDÞ; ð10Þ
so the cost differential depends on the claims rate ei, but not on the risk aversion

parameter ci.

Cohen & Einav do not pursue the welfare implications of their model, but this is

the impetus for the related paper by Einav et al. (2010b). Einav et al. apply a similar

empirical strategy to estimate the joint distribution of risk type and consumer prefer-

ences in the U.K. annuity market. In their case, the relevant preference variation is not

in risk aversion, but in the preference for wealth after death (perhaps because of a

bequest motive). They find that, all else equal, consumers who have higher mortality

rates (and are therefore associated with lower costs to the annuity provider) have a

stronger preference for wealth after death. In this context, the preference for wealth

after death reinforces the demand of high-mortality individuals for annuities with a

guaranteed minimum payout, increasing the extent of adverse selection along this

contract dimension. We discuss their use of these estimates for welfare analysis in

Section 5.

Cohen & Einav (2007) and Einav et al. (2010b) help illustrate the complementarity

between tests for asymmetric information and more complete models of insurance

demand and claims. Cohen & Einav build on earlier work by Cohen (2005), who uses a

comparison of claims rates to identify a strong element of adverse selection in the under-

lying data. Similarly, Einav et al. (2010b) are motivated by earlier work of Finkelstein &

Poterba (2004, 2006), who find evidence of adverse selection using claims data from the

U.K. annuity market. In both cases, the reduced-form comparative claims tests provide

robust empirical findings for the existence of adverse selection without the need to invoke

assumptions on the form of the utility function or the exact information structure. The

more tightly specified models impose these assumptions but then can provide quantitative

evidence on the relative contribution of risk and preferences in determining choices. And

as we emphasize below, they provide a quantitative framework for welfare and policy

analysis.

An earlier and pioneering paper in this general line of research is Cardon & Hendel’s

(2001) study of health insurance demand, which we mention in Section 3. Cardon &

Hendel’s analysis allows not just for private information about risk (selection) but also for

discretionary utilization (moral hazard). [A similar demand model has been used subse-

quently by Bajari et al. (2006).] They assume consumers have homogenous risk preferences

but allow them to differ in underlying risk and in their tastes for different health plans. In

contrast to the above papers, however, they find little evidence that private information

about risk drives consumer choices. Although their primary objective was to test for

adverse selection, the model they develop is also well-suited to welfare analysis or counter-

factual exercises.
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4.2. Modeling Valuation of Insurance Contracts

The applications above began with a primitive model of how consumers derive value from

insurance. For many questions of interest, particularly those related to pricing or to welfare

analysis of contracts similar to those observed in the data, a useful alternative is to begin

directly with a model of contract valuation v.

The idea can be illustrated using the Cohen & Einav example. Their model gives rise to

a specific functional form for v, with parameters that can be interpreted as risk and risk

aversion. However, if they were solely interested in the value of having the lower deduct-

ible, and the relationship between this value and a consumer’s risk, a natural way to

proceed could have been to specify vi as a flexible function of price and deductible, e.g.,

v(pi,LD,di,LD,yi) ¼ f(di,LD, di,HD; yi) – (pi,LD – pi,HD), and to use the variation in prices or in

deductibles to estimate the distribution of the random coefficient yi, interacting yi with the

realized claims to obtain a model for costs.

Roughly speaking, this is the approach taken by Bundorf et al. (2008) to analyze pricing

and welfare in health insurance. Bundorf et al. use data from a health insurance intermedi-

ary to analyze the welfare implications associated with offering employees the choice

between HMO and PPO coverages. Because the data come from an intermediary, the

authors take advantage of the fact that the same underlying health insurance plans are

offered to employees at different firms with substantial cross-firm price variation (and

some modest variations in coverage terms). The goal of the paper is to estimate demand

and claims behavior to assess the welfare consequences of alternative pricing policies and

the degree to which risk adjustment improves allocative efficiency. Like the papers

described above, the authors find that accounting for consumer heterogeneity in both risk

and preferences is important.

Bundorf et al. model consumer i’s valuation of contract j by

vðfj; pj; ðzi; ri; ei; ðoijÞÞ ¼ fjaf þ ziaz; j þ f ðri þ ei; ar; jÞ � appj þ oij; ð11Þ

where the a’s are coefficients to be estimated, individual observed characteristics are

given by the vector of demographics zi and a risk score ri, and individual unobserved

characteristics are given by unobserved risk type ei and an independently and identically

distributed logit error term for each plan oij. The unobserved risk type ei can be thought

of as the ex ante information an employee has regarding his subsequent health utiliza-

tion (in addition to the predictable portion given by ri), whereas the unobserved plan

preference oij can be thought of as a preference characteristic that is orthogonal to

underlying risk.

This demand model closely resembles familiar models of discrete choice. Without the

two middle terms—ziaz,j þ f(ri þ ei; ar,j)—it reduces to a standard multinomial logit

demand model. The additional terms essentially add a plan fixed effect with random

coefficients. Here, the random coefficients vary with individual demographics (zi) and risk

score (ri), as well as with an unobserved component (ei). Unlike the typical random coeffi-

cient formulation, however, here the unobserved component is not free but is restricted by

its correlation with an outcome variable, insurer costs.11 The model captures selection by

11Bundorf et al. (2008) do not observe individual-level outcomes (costs). Rather, they observe costs at the

employer level and aggregate their model predictions about outcomes to the aggregation level provided by the

data.
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the additional specification that the expected cost to the insurer from covering consumer i

with plan j is given by

cðfj; ri; eiÞ ¼ aj þ bjðri þ eiÞ; ð12Þ
with the same ei entering both the plan choice equation and the insurer’s cost.

The availability of an observed risk score, which is assigned to each household by the

intermediary based on demographics and drug prescriptions, and the assumption that an

unobservable individual risk type enters the model in the same way as the observed risk

score help identify the model. Loosely, the coefficients bj and ar,j are identified by having rj
as a shifter, thus leaving any residual correlation between choices and subsequent costs to

identify the importance of risk unobservables ei.
There are several related papers that model consumer valuations over different health

plans. Carlin & Town (2007) and Lustig (2008) pursue approaches that are similar in spirit

to Bundorf et al., although tailored in various ways to their specific data and application.

A variant of this approach models contract valuations in product space rather than charac-

teristic space. For instance, Einav et al. (2010a) use data from a single large employer to

estimate demand over health insurance options. Rather than modeling contract valuation

as a function of plan and individual characteristics, they simply trace out the distribution of

willingness to pay for incremental health coverage, and the average cost of covering

consumers with each level of willingness to pay, using the observed price variation in their

data. Relative to modeling contract valuation over characteristic space, their approach

imposes even less structure although it further narrows the types of welfare questions that

can be answered (as we discuss in more detail in Section 5).

It is also informative to contrast the contract valuation modeling approach taken by

papers like Bundorf et al.’s with the more complete models in papers such as Cohen &

Einav’s. The former captures the fact that different plans are more or less attractive to

higher risks through the interaction of risk scores and plan fixed effects (by letting ar,j vary
with j). Presumably, a more complete model would provide more guidance as to how plan

characteristics (fj) interact with risk, but for the purpose of Bundorf et al.—estimating the

welfare consequences of alternative pricing regimes—approximating the contract valua-

tion by interacting plan fixed effects and risk is sufficient.

More generally, the trade-off between these two broad approaches is a familiar one. The

more primitive approach involves an extra layer of modeling assumptions, including the

underlying distribution of risk type, the ex ante information set of the consumer, a model of

moral hazard, and an underlying decision-theoretic framework.12 In return, it provides

additional guidance about the appropriate functional form for contract valuation and

allows for a broader set of counterfactual predictions: for instance, predictions about

choices over insurance products that are simply not observed in the data (e.g., a cap on

coverage in the Cohen & Einav application). Moreover, certain estimated parameters, such

as the coefficient of risk aversion, may be of independent interest.

5. WELFARE COST OF ASYMMETRIC INFORMATION

The models of insurance contracting described in the previous section provide a

useful framework for analyzing welfare distortions. As is well understood, asymmetric

12The underlying decision-theoretic framework, in particular, is often a questionable assumption, with prominent

researchers arguing for some form of mistakes in coverage choices (Heiss et al. 2007, Abaluck & Gruber 2009).
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information can generate at least two barriers to efficient insurance arrangements. The first

is moral hazard during the coverage period. To provide incentives for precaution and

utilization, insured individuals may need to bear some risk, and resources may be required

to monitor behavior.13 The second is self-selection in the choice of insurance coverage. If

individuals are privately informed about their risk, market prices are unlikely to incorpo-

rate the relevant information necessary to achieve allocative efficiency.

Recent work has used the modeling approaches described above to make progress on

quantifying these types of welfare losses, focusing on the problem of self-selection. Some of

this work has also examined the welfare consequences of potential government interven-

tions aimed at ameliorating the welfare losses due to self-selection. We start this section by

more precisely defining what we mean by welfare and highlighting the well-known ineffi-

ciencies associated with competitive provision of insurance when consumers have private

information about their risk. We then discuss recent approaches to quantifying the ineffi-

ciency of observed prices as well as the welfare implications of alternative government

interventions.

The results from this recent literature are in some ways surprising, in that in several

settings researchers have not found large inefficiencies attributable to asymmetric informa-

tion. As we discuss below, this may in part result from the research focus on consumers

choosing among a limited set of coverage options offered in the market, rather than on

whether changes in the characteristics of offered insurance could significantly enhance

efficiency. This is a potentially critical omission and likely biases downward—perhaps by

a substantial margin—the existing estimates of the welfare cost of adverse selection.

5.1. Measuring Welfare

We start by using our theoretical framework to construct a welfare metric that can be used

to compare alternative allocations. To do this, we again focus on the case in which each

consumer’s value for insurance is quasi-linear in the premium.14 Then we can write the

value of an individual with characteristics z who obtains coverage f at a price of p as

vðf; p; zÞ ¼ v~ðf; zÞ � p: ð13Þ
If we further normalize the value from having no coverage to be zero, v~ðf; zÞ is the

monetary value of coverage f. Letting c(f, z) denote the cost of providing coverage f for

a consumer with characteristics z (Equation 2), the net surplus created by the coverage is

v~ðf; zÞ � cðf; zÞ.
To move from individual to market welfare, suppose that we have a population of

consumers and that each consumer obtains coverage f ¼ f(z) according to her character-

istics z. We refer to f(�) as a coverage allocation, that is, a function that maps individuals

into contracts. Of course, the nature of the coverage allocation is likely to depend on the set

13We would put the type of copayments and utilization reviews that are typical in health insurance into this category.

It is also common to see insurance restricted so as not to create perverse incentives. For example, insurance

companies typically do not allow homeowners to insure their home for more than its market value even if the

consumer feels that this is unlikely to fully compensate for a loss.

14As shown below, the quasi-linear assumption leads conveniently to a welfare analysis based on total surplus. For

certain policy debates related to insurance, however, distributional effects are likely to be of first-order importance.

In these cases, it may be desirable to incorporate income effects or adopt a social welfare function that prioritizes

distributional objectives. The empirical framework we describe also can be applied to these settings (e.g., see Einav

et al. 2010b).
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of contracts offered, the degree of price competition among insurers, market regulation,

and so forth, but we can put that aside for the purpose of defining welfare.

We say that a coverage allocation f generates (per-person) surplus equal to

WðfÞ ¼
Z
fv~ðfðzÞ; zÞ � cðfðzÞ; zÞgdGðzÞ; ð14Þ

where G is the distribution of consumer characteristics in the market.

At least conceptually, the information needed to computeW(f) can be obtained directly

from the empirical models described above. These models provide empirical analogs of

v~ and c, along with estimates of how consumer characteristics are distributed in the

population (G)—precisely the inputs for calculating welfare. In practice, one serious con-

straint is that a limited set of coverage options is likely to be observed in the data so that

obtaining reliable estimates of v~ and c may be possible only for a fairly narrow class of

coverage terms [i.e., f(z) 2 F, and F is a “small” set]. At least partially for this reason, the

papers we describe below primarily consider welfare analyses that leave fixed the set of

coverage options F and simply ask how different pricing regimes affect efficiency, rather

than address the welfare effects of changes in the underlying set of coverage options.

5.2. Efficient and Competitive Allocations

Most welfare analyses are concerned with the efficiency of alternative coverage alloca-

tions—observed allocations, or the allocations that would result from different modes of

competition or market interventions—relative to some efficient or constrained efficient

benchmark.

Given a set F of feasible coverage options, the efficient coverage for an individual with

characteristics z solves

hðF; zÞ ¼ max
f2F

v~ ðf; zÞ � cðf; zÞ: ð15Þ

We can then define the efficiency cost of an allocation f(�) relative to the set of coverage

options F as

ECðf;FÞ ¼
Z

hðF; zÞdGðzÞ �WðfÞ: ð16Þ

In describing efficient arrangements, two types of constraints may be relevant. First, the set

of feasible contracts F may impose certain limitations. If the insurance company cannot

observe certain types of precautionary behavior, or the circumstances that led to certain

types of claims, efficient contracting may be hampered by moral hazard. Historical, legal,

and regulatory factors can also limit the set of feasible contracts. Second, h(F, z) provides a
perfect information benchmark for efficiency (subject to any constraints on the set of

feasible contracts F) in the sense that individuals are assigned coverage based on all

relevant characteristics z. By comparing surplus (welfare) in the observed allocationfwith

that in the perfect information benchmark, Equation 16 provides a metric of the welfare

loss associated with private information.

Of course, the observed allocation f may also reflect distortions other than imperfect

information, such as market power, frictions in consumer search, or various transaction

costs. A second natural benchmark for applied research is therefore to compare utility

in the perfect information benchmark to the allocation that would result from perfect
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competition between insurers when individuals have private information. With asymmet-

ric information, competitive and efficient allocations generally do not coincide. As with the

case of efficient allocations, estimates of consumer demand and insurer costs are exactly

what is required to solve for the types of competitive equilibria described by Akerlof

(1970), Rothschild & Stiglitz (1976), Miyazaki (1977), and Wilson (1977).

A practical difficulty for empirical research is that, except in relatively restrictive set-

tings, solving for competitive equilibria, or even assuring that one exists, may be difficult.

The case of insurers competing in price to offer a single (exogenously fixed) type of

coverage f permits a straightforward, but still interesting, analysis. In this case, at a market

price p consumers with v~ðf; zÞ � p will purchase coverage, and the average cost of cover-

ing these consumers will be ACðpÞ ¼ E½cðf; zÞ j v~ðf; zÞ � p�. Competitive equilibrium will

occur at a point at which firms make zero profit, so that pc ¼ AC(pc).

In the textbook case of adverse selection, the most costly consumers are also most

eager to buy coverage, so the cost of covering the marginal purchaser at p, equal to

MCðpÞ ¼ E½cðf; zÞ j v~ðf; zÞ ¼ p�, is strictly below the average cost. As a result, competitive

equilibrium is inefficient. At the competitive price pc, there is a set of consumers who do

not purchase coverage but for whom their value v~ðf; zÞ exceeds their cost of coverage

c(f,z). Einav et al. (2010a) provide a graphical analysis of this case that highlights the close
connection to standard supply and demand analysis. They observe that competitive equi-

librium occurs at the intersection of the demand and average cost curve, whereas the

efficient allocation occurs at the intersection of the demand and marginal cost curves, so

that the inefficiency is captured by a familiar deadweight loss triangle.

The single-contract case also provides a useful starting point for thinking about the type

of pricing necessary to implement efficient allocations. Suppose, for instance, that individ-

uals vary in their risk e and risk aversion c, both of which affect willingness to pay. The

full-information efficient allocation will assign coverage to an individual with characteris-

tics (e, c) if and only if v~ðe;cÞ � cðeÞ. If prices are to induce efficient self-selection, a single

price p may not suffice. All individuals with the same v~ðe;cÞ will make the same purchase

decision, but it may be inefficient to cover those with high e, and therefore high c(e).
This highlights another implication of richer consumer heterogeneity. In the Akerlof

setting in which consumers are differentiated in a single risk dimension, setting p ¼ MC(p)

can lead to efficient self-selection if it separates individuals who are efficiently covered

from those who are not. With richer heterogeneity, we may still be interested in the degree

of efficiency that can be realized with a uniform price, but we may also want to understand

how the potential for efficient coverage depends on the information available to set prices;

Bundorf et al. (2008) explore this set of issues. A related point applies to competitive

pricing. If insurers can observe information about individual risk e and price it, the welfare

loss associated with competitive pricing is sometimes reduced (although in general the

welfare effects are ambiguous—see Levin 2001).

5.3. Distortions in the Pricing of Offered Contracts

We now turn to assessing the allocative inefficiency associated with general pricing

regimes. To see the mechanics, consider a fixed set of coverage options, say f and f0 (e.g.,
a higher or lower deductible, or a PPO or an HMO health insurance plan) and a pricing

regime such that an individual with characteristics z faces prices p(f, z) and p(f0, z) (that
may partly reflect his characteristics). Recall that the empirical models above provide
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estimates of consumer utility v~ðf; zÞ, insurer costs c(f, z), and the distribution of consumer

types G(z). Under the candidate pricing regime, a consumer with characteristics z will

select coverage f if and only if

v~ðf; zÞ � v~ðf0; zÞ � pðf; zÞ � pðf0; zÞ: ð17Þ
Therefore, by combining choice behavior with the welfare formula in Equation 16 above,

one can use the model to map directly from a pricing regime to the resulting coverage

allocation to welfare.15

Cutler & Reber (1998), Carlin & Town (2007), Bundorf et al. (2008), and Einav et al.

(2010a) all follow this approach to analyze the efficiency of alternative allocations in

employer-sponsored health insurance.16 Einav et al. (2010a) focus on the difference

between competitive and efficient allocations. Specifically, they consider a case in which

employees are assigned to a default level of coverage, and incremental coverage is priced

competitively—i.e., according to the average cost of covering the individuals who select it.

Because their estimates imply that incremental coverage is adversely selected, the resulting

allocation exhibits fewer individuals opting for high coverage than if incremental coverage

was priced to maximize efficiency. Interestingly, they find that the magnitude of the welfare

loss resulting from competitive allocation is quite small, in both absolute and relative

terms.17

The setting in Bundorf et al. (2008) is a bit different because the health plans in their

data are more richly differentiated: Employees in their data choose between PPO and

HMO plans rather than more or less coverage. They estimate that the lowest cost plan

in their data (an integrated HMO) achieves most of its savings for predictably high-cost

consumers. These cost savings, however, cannot be passed on in a targeted way without

risk-adjusting prices, something employers are not barred from doing. Motivated by

this, Bundorf et al. investigate how much efficiency can be achieved by setting prices

conditional on varying amounts of information and how this compares to standard

types of contribution policies used by employers. They find that, relative to any sort of

feasible pricing policy, the losses from observed contribution policies are in fact rela-

tively small.

These papers are first cuts at addressing efficiency issues in insurance markets, but they

illustrate how these types of questions might be addressed with the modeling approaches

we describe above. The link with the testing approach also bears mention. In the settings

we describe, a descriptive analysis reveals patterns in insurer costs that suggest the poten-

tial for large welfare distortions and guide the welfare questions being asked. The more

complete model allows for precision and quantification—in these applications yielding the

perhaps surprising finding of limited inefficiencies. The interplay between the model and

the descriptive analysis of the data, however, is central.

15Our quasi-linearity assumption renders the level of prices unimportant, making it natural to focus on the incre-

mental price of different coverage options.

16Einav et al. (2010b) analyze the welfare cost of asymmetric information in a different setting, the U.K. annuity

market. They also report a relatively small efficiency loss relative to an efficient assignment of consumers to the

offered types of annuity.

17Specifically, Einav et al. (2010a) estimate this welfare cost to be less than 10 dollars per employee per year and to

be only approximately one-fifth of the social cost required to achieve the efficient allocation through a government

price subsidy.
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5.4. Distortions in the Set of Contracts Offered

The papers above take a relatively narrow (albeit practical) approach to measuring ineffi-

ciency by focusing on how market prices or various pricing interventions efficiently sort

consumers into a fixed set of coverage options. A potentially more significant source of

inefficiency is that certain types of coverage are not offered because of concerns about

extremely adverse take-up. Government regulations mandating specific components of

coverage (such as coverage for mental health or in vitro fertilization) are arguably a

response to such problems.

Estimating the potential welfare gains from the introduction of coverage options not

observed in the data poses a series of additional challenges. One difficulty is that al-

though contract valuation demand models can allow for some extrapolation in pre-

dicting consumer value for coverage options close to those observed in the data, these

models are not well-suited for assessing the value of wholly new types of coverage.

A more primitive model that specifies exactly how consumers derive value from insur-

ance in principle can be used for more dramatic extrapolation, but of course one may be

concerned about how much relevant information is really contained in the data. In

practice, even papers with “rich-enough” demand models (e.g., Einav et al. 2010b) have

shied away from analyzing the welfare effects of novel coverage options, although Lustig

(2008) is a notable exception.

A further challenge for welfare analysis of nonoffered contracts stems from model-

ing competition between insurers. Although analyzing price competition over a fixed

set of coverage offerings, or analyzing competition in prices and coverage in a setting

in which insurers have symmetric information to consumers, appears to be a rela-

tively manageable problem, characterizing equilibria for a general model of competi-

tion in which consumers have multiple dimensions of private information is another

matter. Here it is likely that empirical work would be aided by more theoretical

progress.

An alternative approach to examining welfare losses from nonoffered contracts is to

identify cases in which adverse selection has caused a previously available coverage

option to disappear. Cutler & Reber (1998), for instance, describe the case of an adverse

selection “death spiral,” in which a particularly generous health insurance plan was

initially propped up by subsidized pricing and subsequently disappeared when the

cross-subsidization was removed. Pauly et al. (2004) describe a similar demise of a

generous employer-sponsored plan but argue against a death-spiral interpretation. We

view this as a potentially promising approach to quantifying the welfare cost on this

important margin, but of course it can only be used if the policy was offered at some

point in time.

The lamppost problem of empirical work gravitating to markets for which there

are data and dimensions of coverage along which there is observed variation may be one

reason that existing papers have found relatively small welfare losses. We are not aware, for

instance, of any empirical work that looks at the welfare cost of complete market failures of

the type described by Akerlof (1970).18 A few recent papers, including Hosseini (2008),

18There is some work looking at insurance market failures, notably for catastrophic risks, such as terrorism,

hurricanes on the Gulf Coast, and earthquakes in California. Failures in these markets, however, appear to have

been caused by institutional failures not directly related to the type of asymmetric information we discuss above. We

are also not aware of attempts to measure any welfare impacts in these markets.
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Brown & Finkelstein (2008a), and Mahoney (2009), have used calibration exercises to

investigate insurance markets that are virtually nonexistent (U.S. annuities, long-term

care insurance, and high-deductible health insurance, respectively). The approach in

these papers is quite complementary to the models in Section 4 in the sense that the

calibrated models require assumptions about the population distributions of specific

utility parameters, e.g., characterizing risk aversion. Demand analysis for insurance

products in principle can provide useful input, although with natural caveats about

making heroic extrapolations from the models we describe above.

5.5. Welfare Consequences of Government Policy

Adverse selection provides a textbook economic rationale for government intervention in

insurance markets. Such intervention is ubiquitous, occurring through coverage mandates,

restrictions on pricing and underwriting, tax subsidies to private insurance purchases,

prudential regulation of insurers, or in many cases direct government involvement as an

insurance provider. A natural question for empirical work, therefore, is to explore the

welfare consequences of these types of policies and to try to identify settings in which

government policies might or might not be beneficial.19 Because the set of questions one

might ask is large, we limit ourselves to a few policies that have received some empirical

attention.

5.5.1. Mandates. The empirical analysis of the welfare consequences of mandatory

insurance provides an interesting example of the interaction between advances in empir-

ical modeling and the original underlying theory. Mandatory social insurance is the

canonical solution to the problem of adverse selection in insurance markets (Akerlof

1970). Yet, as emphasized by Feldstein (2005) and others, mandates are not necessarily

welfare improving when individuals differ in their preferences. Instead, they may involve

a trade-off between reducing the allocative inefficiency produced by adverse selection

and increasing allocative inefficiency by eliminating self-selection. In light of this, evi-

dence of preference heterogeneity (Finkelstein & McGarry 2006, Cohen & Einav 2007,

Fang et al. 2008) has important implications for welfare analyses of mandates. For

example, Einav et al. (2010b) find that mandates have ambiguous welfare consequences

in an annuity market with risk and preference heterogeneity.

5.5.2. Restrictions on pricing characteristics. Another common government intervention

in insurance markets is to restrict insurers’ ability to price on the basis of observable

characteristics such as gender, age, or other predictors of risks, partially as a way to

circumvent adverse selection, to shield consumers from reclassification risk, or to redistrib-

ute. In addition, firms often appear to forego voluntarily the use of readily observable

characteristics that are correlated with expected claims, such as gender in the case of long-

term care insurance (Brown & Finkelstein 2008b) or geographic location in the case of

annuities (Finkelstein & Poterba 2006).20 Several papers have evaluated the potential

19Siegelman (2004) provides an interesting, and critical, discussion of how concerns about adverse selection have

shaped legal jurisprudence as well as public policy.

20Finkelstein & Poterba (2006) discuss a variety of potential explanations—including perhaps most promisingly the

threat of regulation—for this ostensibly puzzling behavior.
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welfare consequences of such restrictions. Bundorf et al. (2008) and Einav et al. (2010a),

described above, examine the efficiency and competitive consequences of characteristics-

based pricing of health plans. There are also a number of studies of the empirical effects of

community rating, which suggest the potential for interesting welfare analyses (e.g., see

Buchmueller & Dinardo 2002, Simon 2005).

5.5.3. Taxes and subsidies. Empirical insights regarding the nature of consumer hetero-

geneity are also relevant for tax policy in insurance markets. In classic models of adverse

selection, a government subsidy can efficiently mitigate the inefficiently low level of

insurance coverage provided in a competitive market. But this conclusion can be

reversed if consumer heterogeneity creates the opposite type of advantageous selection,

in which case taxation rather than subsidies may be warranted (de Meza & Webb

2001). Einav et al. (2010a) provide an illustrative calculation of tax policy to induce

efficient outcomes, noting that the theoretical ambiguity created by the possibility of

advantageous selection creates an opportunity for new empirical analyses of optimal tax

policy toward insurance.

6. COMPETITION AND MARKET FRICTIONS

Relative to the research described above, there has been much less progress on empirical

models of insurance market competition, or on empirical models of insurance

contracting that incorporate realistic market frictions. One challenge is to develop an

appropriate conceptual framework. Even in stylized models of insurance markets with

asymmetric information, characterizing competitive equilibrium can be challenging, and

the challenge is compounded if one wants to allow for realistic consumer heterogeneity

and market imperfections. Moreover, many of the microlevel data sets used in recent

work come from a single insurer or from firms that offer a menu of insurance plans to

their employees. Ideally one would like somewhat broader data to analyze market

competition.

Despite these difficulties, we view competition and frictions in insurance markets as

an exciting direction for research. Health insurance markets, for example, exhibit high

concentration, and some distinguished economists have argued that insurers tend to

compete along dimensions such as risk selection that are highly inefficient.21 Increased

access to consumer information, particularly genetic and other health information, also

raises novel questions about competition in markets for life insurance, annuities, and other

insurance products. A more sophisticated view of competition also seems essential for

analyzing the types of welfare and policy questions discussed in the previous section,

particularly if one hopes to account for strategic behavior by insurers, or dynamic ineffi-

ciencies. Concerns about these factors frequently motivate public policy and insurance

market regulation.

Given this motivation, we use the next two subsections to briefly surface some promis-

ing questions for future research. We start by discussing plan design and pricing under

21To quote Krugman (2009) on health insurance, “the truth is that the notion of beneficial competition in the

insurance industry is all wrong in the first place: insurers mainly compete by engaging in ‘risk selection’—that is,

the most successful companies are those that do the best job of denying coverage to those who need it most.”
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imperfect competition and then highlight a few types of market imperfections for which

there seems to be promise for bringing together theory and data.

6.1. Pricing and Plan Design

Empirical demand models provide a natural starting point for analyzing the incentives of

imperfectly competitive insurers to set coverage options and prices. To illustrate, it is useful

to start with the case of a monopoly provider of insurance. Suppose the provider offers a

single contract, described by its coverage characteristics f and premium p.

Normalizing consumer value from no coverage to zero, and assuming quasi-linearity in

the premium, a consumer with characteristics zwill purchase the contract if v~ðf; zÞ � p. So

the share of consumers who purchase will be

Qðf; pÞ ¼
Z
1fv~ðf; zÞ � pgdFðzÞ; ð18Þ

and the insurer’s expected costs are

Cðf; pÞ ¼
Z
1fv~ðf; zÞ � pgcðf; zÞdFðzÞ: ð19Þ

The firm’s problem is to choose contract terms to maximize expected profit:

max
f;p

Pðf; pÞ ¼ p �Qðf; pÞ � Cðf; pÞ: ð20Þ

Fixing the coverage f, the effect of a small increase in price is

dPðpÞ
dp

¼ QðpÞ þ dQðpÞ
dp

� ðp� Ez½cðf; zÞ j v~ðf; zÞ ¼ p�Þ: ð21Þ

The first term represents the additional revenue Q(p) from existing customers. The

second term captures the lost profit on marginal consumers who now choose not to

purchase.

Relative to the standard monopoly problem, the identity of the marginal consumer

plays a key role. If riskier consumers tend to have higher values for coverage (as in a

standard adverse selection setting), marginal consumers will be relatively attractive com-

pared with the average consumer, so there is in some sense an extra incentive to keep prices

low. In general, however, a firm’s marginal consumers could be more or less desirable than

the firm’s average customer, or the average customer in the market.

A similar analysis can be used to describe incentives for plan design, with the added

subtlety that changes in coverage may affect utilization as well as selection. For instance, if

f denotes the fraction of losses that the insurer will reimburse, we can write the effect of

increasing plan generosity as

dPðfÞ
df

¼ dQðfÞ
df

�
�
p� Ez½cðf; zÞ j v~ðf; z

�
¼ p�

�
� Ez

@cðf; zÞ
@f

j v~ f; zð Þ � p

� �
: ð22Þ

Offering more generous coverage therefore has three effects: It is likely to increase demand,

it may alter the composition of purchasers (to the extent that marginal purchasers with

v~¼ p are different than the existing customer base with v~� p), and it is likely to increase

costs for the covered population—potentially by inducing behavioral changes as well as

mechanically. So the optimal choice of coverage level may involve a consideration of both
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selection and incentive effects on profit margins, as well as the usual market share

considerations.22

From an applied perspective, the types of demand models described in Section 4 provide

exactly the primitives needed to fill in Equations 21 and 22 and examine provider incen-

tives to adjust premiums and coverage options. Moreover, at least in principle, the same

approach can be taken to look at the benefits of offering various menus of contracts, with

the added complication that one must consider substitution across contracts as premiums

or coverage levels are adjusted. Although we are unaware of empirical papers that attempt

even the basic type of pricing analysis for insurance providers, Einav et al. (2008) develop

and apply a related approach to study pricing of credit contracts.

A still more ambitious agenda is to extend the single-firm model above to characterize

Bertrand-Nash equilibrium outcomes with oligopolistic firms. This raises both conceptual

and computational challenges. Conceptually, there is little reason to believe that even a

game in which firms compete in prices alone will have the convexity properties typically

invoked to assure existence or to justify an analysis based on first-order conditions for

optimal pricing. Moreover, even if an equilibrium does exist and even if it can be charac-

terized in terms of first-order conditions, solving numerically for the equilibrium may be

challenging. A recent paper by Lustig (2008) makes a first attempt on this agenda, analyz-

ing imperfect competition in the market for Medicare HMOs (Medicare Part C).23

6.2. Other Aspects of Competition

The discussion above emphasizes how one might study incentives for imperfectly compet-

itive pricing and plan design without specific assumptions about the source of market

power or market frictions. Many interesting issues in insurance markets revolve around

particular types of market frictions and how they interact with competition.

6.2.1. Underwriting and risk selection. A common concern in insurance markets, and

particularly in health insurance, is that insurers have an incentive to engage in risk selection

or so-called lemon dropping, and this incentive may be heightened by competition. This

possibility raises two issues from a welfare perspective. First, costly efforts by an insurer to

identify and avoid large risks may simply serve to shift costs onto other insurers (this is the

rent-seeking aspect of competition). Second, to the extent that all insurers invest to avoid

bad risks, an unregulated market may lead to less cross-subsidization in the risk pool than

would be optimal from a social perspective (this is the so-called Hirshleifer effect, after

Hirshleifer 1971). We are unaware of concerted empirical efforts to assess the extent of risk

selection or its welfare impacts, but the types of cost and demand models we describe could

be applied fruitfully in this direction.

22Although we largely emphasize selection effects above, there is a fairly substantial literature, particularly in health

insurance, that attempts to measure the sensitivity of utilization to consumer prices or plan features such as

copayment levels (for one recent example, see lo Sasso et al. 2010).

23Lustig (2008) characterizes the available plans by their premium and their generosity index and uses variation in

market structure (number of firms) across geographical markets in the United States to estimate demand. Lacking

cost data, he uses the first-order conditions for optimal pricing as moments in the estimation to back out the implied

adverse selection. With estimates in hand, he then runs counterfactual simulations in which he allows plans to reset

their equilibrium premiums and generosity index given various information structures.
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6.2.2. Dynamic insurance provision. The models described above take a static view of the

insurance problem, but in practice individual risk evolves over time. An obvious example is

the cost of providing life or health insurance, which increases with age and the onset of

chronic health conditions. This evolution can create a tension between efficient short-term

contracting and the provision of dynamic insurance. Static efficiency may require that

consumers face prices that are actuarially fair, but the resulting price adjustment over time

creates a dynamic risk of being reclassified to steeper premiums, or perhaps even dropped

from coverage if there are further inefficiencies in the market. Regulatory efforts to ensure

insurance portability or guaranteed renewability attempt to combat the lack of dynamic

insurance created by competitive markets with short-term contracting, but we are not

aware of attempts to analyze these policies from a welfare perspective. Extending welfare

and policy analysis to examine the implications of short-term contracting, or partial long-

term commitments (Hendel & Lizzeri 2003), or quantifying inherent trade-offs between

static and dynamic efficiency would be an interesting direction for future research.

6.2.3. Consumer search and switching costs. Many insurance products are purchased

infrequently and can be complex to evaluate. In light of this, one expects that insurance

market competition may be limited by the partial information of consumers and their

hesitancy to switch away from a familiar product. The highly customized nature of insur-

ance premiums (and sometimes other contract terms) exacerbates this effect, making price

comparison and reliance on consumer reviews more difficult. One indication of this is the

price dispersion commonly observed even in insurance markets for which firms appear to

be offering similar, or even identical, coverage. Another indication is the very low price

elasticities of demand often reported in studies of employer-sponsored health insurance,

suggesting that consumers switch only reluctantly among plans. With appropriate modifi-

cations, the demand models described above provide a potentially promising framework

for addressing these issues and their welfare consequences. One wonders, for instance,

whether the amount of consumer search or consumer interest in plan switching is system-

atically related to risk, and whether this might affect competition. Another interesting set

of questions concerns the changes in consumer demand and competition spurred by in-

creased access to information on the Internet (Brown & Goolsbee 2002).

6.2.4. Alternative models of consumer behavior. Finally, and perhaps less directly related

to competition, are concerns about the behavior and sophistication of consumers. The

standard model of insurance assumes that risk preferences are well-captured by the

expected utility model, and empirical implementations tend to assume that individuals

formulate their probability assessments according to objective risk probabilities. Both

assumptions can be challenged. Cutler & Zeckhauser (2004), for instance, argue that

certain puzzles about the provision of insurance are hard to explain without alternative

models of consumer decision making, such as those involving loss aversion, misapprehen-

sion of probabilities, or simply confusion.24 In principle the modeling approaches

described above could be adapted to these alternative theories, with potentially new impli-

cations for insurer incentives and the role of competition. Of course, welfare analysis

24See also Barseghyan et al. (2010) and Abaluck & Gruber (2009) who test (and reject) whether individuals appear

to behave as rational expected utility maximizers. Of course, such tests are really joint tests of the behavioral model

and all the other assumptions needed to identify the model.
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becomes increasingly subtle as one moves away from the conventional model and allows

for the possibility of consumer mistakes.

7. CONCLUSIONS

For many years empirical methods lagged well behind the frontier of theoretical work on

asymmetric information. Now the gap is closing. We describe above some recent advances

in building and estimating empirical models of insurance. Already these models have

yielded insights into the subtle nature of consumer heterogeneity and the possibility that

certain kinds of welfare losses from asymmetric information, at least in some insurance

markets, may be modest.

Many interesting questions remain, however. In addition to the above-mentioned topi-

cal questions, the applications described above have focused on a relatively narrow set of

insurance markets—health insurance, auto insurance, life insurance, and annuities—leav-

ing others to be explored. Largely untouched, for instance, is an important set of insurance

products for which public provision or regulation has a strong presence. These include

disability insurance, unemployment insurance, and worker’s compensation. As adverse

selection is a standard economic rationale for intervention in these markets, it is unfortu-

nate that we lack convincing evidence on whether selection would exist in the private

market, not to mention its welfare consequences and the welfare effects of government

intervention. Of course, such work is made challenging by the current existence of the large

public programs, but nonetheless these are important and interesting issues to try to

examine.
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Chiappori PA, Salanié B. 2003. Testing contract theory: a survey of some recent work. In Advances in

Economics and Econometrics, Vol. 1, ed. M Dewatripont, L Hansen, S Turnovsky, pp. 115–49.

Cambridge: Cambridge Univ. Press

Cohen A. 2005. Asymmetric information and learning: evidence from the automobile insurance

market. Rev. Econ. Stat. 87:197–207

Cohen A, Einav L. 2007. Estimating risk preferences from deductible choice. Am. Econ. Rev.

97:745–88

Cutler DM, Finkelstein A, McKarry K. 2008. Preference heterogeneity in insurance markets: ex-

plaining a puzzle. Am. Econ. Rev. 98:157–62

Cutler DM, Reber S. 1998. Paying for health insurance: the trade-off between competition and adverse

selection. Q. J. Econ. 113:433–66

Cutler DM, Zeckhauser RJ. 2000. The anatomy of health insurance. InHandbook of Health Econom-

ics, ed. AJ Culyer, JP Newhouse, pp. 563–643. Amsterdam: North Holland

Cutler DM, Zeckhauser RJ. 2004. Extending the theory to meet the practice of insurance. In

Brookings-Wharton Papers on Financial Services: 2004, ed. R Herring, RE Litan, pp. 1–53.

Washington, DC: Brookings Inst.

de Meza D, Webb DC. 2001. Advantageous selection in insurance markets. Rand J. Econ.

32:249–62

Dionne G, Gouriéroux C, Vanasse C. 2001. Testing for evidence of adverse selection in the automobile

insurance market: a comment. J. Polit. Econ. 109:444–53

Einav L, Finkelstein A, Cullen MR. 2010a. Estimating welfare in insurance markets using variation in

prices. Q. J. Econ. 125: In press

Einav L, Finkelstein A, Schrimpf P. 2007. The welfare cost of asymmetric information: evidence from

the U.K. annuity market. NBERWork. Pap. 13228

Einav L, Finkelstein A, Schrimpf P. 2010b. Optimal mandates and the welfare cost of asymmetric

information: evidence from the U.K. annuity market. Econometrica. In press

www.annualreviews.org � Beyond Testing: Empirical Models of Insurance Markets 335

A
nn

u.
 R

ev
. E

co
n.

 2
01

0.
2:

31
1-

33
6.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y 

(M
IT

) 
on

 0
8/

13
/1

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



Einav L, Jenkins M, Levin J. 2008. Contract pricing in consumer credit markets. Work. Pap., Stanford

Univ.

Fang H, Keane MP, Silverman D. 2008. Sources of advantageous selection: evidence from the Medigap

insurance market. J. Polit. Econ. 116:303–50

Feldstein M. 2005. Rethinking social insurance. NBERWork. Pap. 11250

Finkelstein A, McGarry K. 2006. Multiple dimensions of private information: evidence from the long-

term care insurance market. Am. Econ. Rev. 96:938–58

Finkelstein A, Poterba J. 2004. Adverse selection in insurance markets: policyholder evidence from the

U.K. annuity market. J. Polit. Econ. 112:183–208

Finkelstein A, Poterba J. 2006. Testing for adverse selection with unused “observables.” NBERWork.

Pap. 12112

Glied S. 2000. Managed care. In Handbook of Health Economics, ed. AJ Culyer, JP Newhouse,

pp. 707–53. Amsterdam: North Holland

He D. 2009. The life insurance market: asymmetric information revisited. J. Public Econ. 93:1090–97

Heiss F, McFadden D, Winter J. 2007. Mind the gap! Consumer perceptions and choice of Medicare

part D prescription drug plans. NBERWork. Pap. 13627

Hemenway D. 1990. Propitious selection. Q. J. Econ. 105:1063–69

Hendel I, Lizzeri A. 2003. The role of commitment in dynamic contracts: evidence from life insurance.

Q. J. Econ. 118:299–327

Hirshleifer J. 1971. The private and social value of information and the reward to inventive activity.

Am. Econ. Rev. 61:561–74

Hosseini R. 2008. Adverse selection in the annuity market and the role for Social Security. Work. Pap.,

Arizona State Univ.

Karlan D, Zinman J. 2009. Observing unobservables: identifying information asymmetries with a

consumer credit field experiment. Econometrica 77:1993–2008

Krugman P. 2009. Competition, redefined. http://krugman.blogs.nytimes.com/2009/06/22/

competition-redefined/

Levin J. 2001. Information and the market for lemons. Rand J. Econ. 32:657–66

lo Sasso AT, Helmchen LA, Kaestner R. 2010. The effects of consumer-directed health plans on health

care spending. J. Risk. Insur. 77(1):85–103

Lustig J. 2008. The welfare effects of adverse selection in privatized Medicare. Work. Pap., Boston

Univ.

Mahoney N. 2009. Bankruptcy, unpaid care, and health insurance coverage. Work. Pap., Stanford

Univ.

Miyazaki H. 1977. The rat race and internal labor markets. Bell J. Econ. 8:394–418

Pauly MV, Mitchell O, Zeng Y. 2004. Death spiral or euthanasia? The demise of generous group

health insurance coverage. NBERWork. Pap. 10464

Puelz R, Snow A. 1994. Evidence on adverse selection: equilibrium signaling and cross-subsidization in

the insurance market. J. Polit. Econ. 102:236–57

Rothschild M, Stiglitz JE. 1976. Equilibrium in competitive insurance markets: an essay on the

economics of imperfect information. Q. J. Econ. 90:630–49

Siegelman P. 2004. Adverse selection in insurance markets: an exaggerated threat. Yale Law J.

113:1223–81

Simon K. 2005. Adverse selection in health insurance markets? Evidence from state small-group health

insurance reforms. J. Public Econ. 89:1865–77

Wilson C. 1977. A model of insurance markets with incomplete information. J. Econ. Theory

16:167–207

336 Einav � Finkelstein � Levin

A
nn

u.
 R

ev
. E

co
n.

 2
01

0.
2:

31
1-

33
6.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y 

(M
IT

) 
on

 0
8/

13
/1

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



Annual Review of

Economics

Contents

Questions in Decision Theory

Itzhak Gilboa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

Structural Estimation and Policy Evaluation in Developing Countries

Petra E. Todd and Kenneth I. Wolpin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Currency Unions in Prospect and Retrospect

J.M.C. Santos Silva and Silvana Tenreyro . . . . . . . . . . . . . . . . . . . . . . . . . . 51

Hypothesis Testing in Econometrics

Joseph P. Romano, Azeem M. Shaikh, and Michael Wolf . . . . . . . . . . . . . . 75

Recent Advances in the Empirics of Organizational Economics

Nicholas Bloom, Raffaella Sadun, and John Van Reenen . . . . . . . . . . . . . 105

Regional Trade Agreements

Caroline Freund and Emanuel Ornelas . . . . . . . . . . . . . . . . . . . . . . . . . . 139

Partial Identification in Econometrics

Elie Tamer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167

Intergenerational Equity

Geir B. Asheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 197

The World Trade Organization: Theory and Practice

Kyle Bagwell and Robert W. Staiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

How (Not) to Do Decision Theory

Eddie Dekel and Barton L. Lipman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 257

Health, Human Capital, and Development

Hoyt Bleakley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 283

Beyond Testing: Empirical Models of Insurance Markets

Liran Einav, Amy Finkelstein, and Jonathan Levin. . . . . . . . . . . . . . . . . . 311

Inside Organizations: Pricing, Politics, and Path Dependence

Robert Gibbons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 337

Volume 2, 2010

vi

A
nn

u.
 R

ev
. E

co
n.

 2
01

0.
2:

31
1-

33
6.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y 

(M
IT

) 
on

 0
8/

13
/1

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 



Identification of Dynamic Discrete Choice Models

Jaap H. Abbring. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367

Microeconomics of Technological Adoption

Andrew D. Foster and Mark R. Rosenzweig . . . . . . . . . . . . . . . . . . . . . . 395

Heterogeneity, Selection, and Wealth Dynamics

Lawrence Blume and David Easley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 425

Social Interactions

Steven N. Durlauf and Yannis M. Ioannides. . . . . . . . . . . . . . . . . . . . . . . 451

The Consumption Response to Income Changes

Tullio Jappelli and Luigi Pistaferri . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479

Financial Structure and Economic Welfare: Applied

General Equilibrium Development Economics

Robert Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507

Models of Growth and Firm Heterogeneity

Erzo G.J. Luttmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 547

Labor Market Models of Worker and Firm Heterogeneity

Rasmus Lentz and Dale T. Mortensen . . . . . . . . . . . . . . . . . . . . . . . . . . . 577

The Changing Nature of Financial Intermediation and the

Financial Crisis of 2007–2009

Tobias Adrian and Hyun Song Shin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 603

Competition and Productivity: A Review of Evidence

Thomas J. Holmes and James A. Schmitz, Jr. . . . . . . . . . . . . . . . . . . . . . . 619

Persuasion: Empirical Evidence

Stefano DellaVigna and Matthew Gentzkow . . . . . . . . . . . . . . . . . . . . . . 643

Commitment Devices

Gharad Bryan, Dean Karlan, and Scott Nelson . . . . . . . . . . . . . . . . . . . . 671

Errata

An online log of corrections to Annual Review of Economics

articles may be found at http://econ.annualreviews.org

Contents vii

A
nn

u.
 R

ev
. E

co
n.

 2
01

0.
2:

31
1-

33
6.

 D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lr
ev

ie
w

s.
or

g
 A

cc
es

s 
pr

ov
id

ed
 b

y 
M

as
sa

ch
us

et
ts

 I
ns

tit
ut

e 
of

 T
ec

hn
ol

og
y 

(M
IT

) 
on

 0
8/

13
/1

8.
 F

or
 p

er
so

na
l u

se
 o

nl
y.

 


	Beyond Testing: Empirical Models of Insurance Markets
	INTRODUCTION
	THEORY OF INSURANCE
	The Canonical Insurance Model
	Selection Effects and Moral Hazard

	TESTING FOR ASYMMETRIC INFORMATION
	EMPIRICAL MODELS OF INSURANCE DEMAND
	Modeling Realized Utility
	Modeling Valuation of Insurance Contracts

	WELFARE COST OF ASYMMETRIC INFORMATION
	Measuring Welfare
	Efficient and Competitive Allocations
	Distortions in the Pricing of Offered Contracts
	Distortions in the Set of Contracts Offered
	Welfare Consequences of Government Policy
	Mandates.
	Restrictions on pricing characteristics.
	Taxes and subsidies.


	COMPETITION AND MARKET FRICTIONS
	Pricing and Plan Design
	Other Aspects of Competition
	Underwriting and risk selection.
	Dynamic insurance provision.
	Consumer search and switching costs.
	Alternative models of consumer behavior.


	CONCLUSIONS
	DISCLOSURE STATEMENT
	ACKNOWLEDGMENTS
	LITERATURE CITED

	Search Annual Reviews
	Annual Reviews Online
	Annual Review of 
Economics 
	Most Downloaded 
Economics Reviews 
	Most Cited
Economics Reviews
	Annual Review of
Economics Errata
	View Current Editorial Committee

	All Articles in the Annual Review of Economics, Vol. 2
	Questions in Decision Theory
	Structural Estimation and Policy Evaluation in Developing Countries
	Currency Unions in Prospect and Retrospect
	Hypothesis Testing in Econometrics
	Recent Advances in the Empirics of Organizational Economics
	Regional Trade Agreements
	Partial Identification in Econometrics
	Intergenerational Equity
	The World Trade Organization: Theory and Practice
	How (Not) to Do Decision Theory
	Health, Human Capital, and Development
	Beyond Testing: Empirical Models of Insurance Markets
	Inside Organizations: Pricing, Politics, and Path Dependence
	Identification of Dynamic Discrete Choice Models
	Microeconomics of Technological Adoption
	Heterogeneity, Selection, and Wealth Dynamics
	Social Interactions
	The Consumption Response to Income Changes
	Financial Structure and Economic Welfare: Applied General Equilibrium Development Economics
	Models of Growth and Firm Heterogeneity
	Labor Market Models of Worker and Firm Heterogeneity
	The Changing Nature of Financial Intermediation and the Financial Crisis of 2007–2009
	Competition and Productivity: A Review of Evidence
	Persuasion: Empirical Evidence
	Commitment Devices


	ar: 
	logo: 



