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Abstract

We incorporate a search-theoretic model of imperfect competition into a standard model of asym-
metric information with unrestricted contracts. We characterize the unique equilibrium, and use our
characterization to explore the interaction between adverse selection, screening, and imperfect compe-
tition. We show that the relationship between an agent’s type, the quantity he trades, and the price he
pays is jointly determined by the severity of adverse selection and the concentration of market power.
Therefore, quantifying the effects of adverse selection requires controlling for market structure. We
also show that increasing competition and reducing informational asymmetries can decrease welfare.
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1 Introduction

Many important markets suffer from adverse selection, including the markets for insurance, credit, and
certain financial securities. There is mounting evidence that many of these markets also feature some
degree of imperfect competition.! And yet, perhaps surprisingly, the effect of imperfect competition on
prices, allocations, and welfare in markets with adverse selection remains an open question.

Answering this question is important for several reasons. For one, many empirical studies attempt to
quantify the effects of adverse selection in the markets mentioned above.” A natural question is to what
extent these estimates—and the conclusions that follow—are sensitive to the assumptions imposed on
the market structure. There has also been a recent push by policymakers to make these markets more
competitive and less opaque.> Again, a crucial, but underexplored question is whether these attempts
to promote competition and reduce information asymmetries are necessarily welfare-improving.

Unfortunately, the ability to answer these questions has been constrained by a shortage of appro-
priate theoretical frameworks.* A key challenge is to incorporate nonlinear pricing schedules—which
are routinely used to screen different types of agents—into a model with asymmetric information and
imperfect competition. This paper delivers such a model: we develop a novel, tractable framework of
adverse selection, screening, and imperfect competition.

The key innovation is to introduce a search-theoretic model of imperfect competition (a la Burdett
and Judd, 1983) into an otherwise standard model with asymmetric information and nonlinear contracts.
Within this environment, we provide a full analytical characterization of the unique equilibrium, and
then use this characterization to study both the positive and normative issues highlighted above.

First, we show how the structure of equilibrium contracts—and hence the relationship between an
agent’s type, the quantity that he trades, and the corresponding price—is jointly determined by the
severity of the adverse selection problem and the degree of imperfect competition. In particular, we
show that equilibrium offers separate different types of agents when competition is relatively intense or

adverse selection is relatively severe, while they typically pool different types of agents in markets where

IFor evidence of market power in insurance markets, see Brown and Goolsbee (2002), Dafny (2010), and Cabral et al. (2014).
For evidence of market power in various credit markets, see, e.g., Ausubel (1991), Calem and Mester (1995), and Crawford
et al. (2015). In over-the-counter financial markets, a variety of data suggest that dealers extract significant rents; indeed, this
finding is hard-wired into workhorse models of this market, such as Duffie et al. (2005).

2Gee the seminal paper by Chiappori and Salanie (2000), and Einav et al. (2010a) for a comprehensive survey.

3Increasing competition and transparency in health insurance markets is a cornerstone of the Affordable Care Act, while
the Dodd-Frank legislation addresses similar issues in over-the-counter financial markets. In credit markets, on the other hand,
legislation has recently focused on restricting how much information lenders can demand or use from borrowers.

#As Chiappori et al. (2006) put it, “there is a crying need for [a model] devoted to the interaction between imperfect
competition and adverse selection.”



principals have sufficient market power and adverse selection is sufficiently mild. Second, we explore
how total trading volume—which, in our environment, corresponds to the utilitarian welfare measure—
responds to changes in the degree of competition and the severity of adverse selection. We show that
increasing competition or reducing informational asymmetries is only welfare-improving in markets in
which both market power is sufficiently concentrated and adverse selection is sufficiently severe.

Before expanding on these results, it is helpful to lay out the basic ingredients of the model. The
agents, whom we call “sellers,” are endowed with a perfectly divisible good of either low or high quality,

4

which is private information. The principals, whom we call “buyers,” offer menus containing price-
quantity combinations to potentially screen high- and low-quality sellers.” Sellers can accept at most
one contract, i.e., contracts are exclusive. To this otherwise canonical model of trade under asymmetric
information, we introduce imperfect competition by endowing the buyers with some degree of market
power. The crucial assumption is that each seller receives a stochastic number of offers, with a positive
probability of receiving only one. Hence, when a buyer formulates an offer, he understands that it
will be compared with an alternative offer with some probability, which we denote by 7, and it will
be the seller’s only option with probability 1 — 7. This formulation allows us to capture the perfectly
competitive case by setting 7 = 1, the monopsony case by setting 7w = 0, and everything in between.

For the general case of imperfect competition, with 7t € (0, 1), the equilibrium involves buyers mixing
over menus according to a nondegenerate distribution function.® Since each menu is comprised of two
price-quantity pairs (one for each type), the main equilibrium object is a probability distribution over
four-dimensional offers. An important contribution of our paper is developing a methodology that
allows for a complete, yet tractable, characterization of this complicated equilibrium object.

We begin by showing that any menu can be summarized by the indirect utilities it offers to sellers of
each type. Next, we establish an important property: in any equilibrium, all menus that are offered by
buyers are ranked in exactly the same way by both low- and high-quality sellers. This property, which
we call “strictly rank-preserving,” implies that all equilibrium menus can be ranked along a single
dimension. The equilibrium, then, can be described by a distribution function over a unidimensional

variable—say, the indirect utility offered to low-quality sellers—along with a strictly monotonic function

5The use of the labels “buyers” and “sellers” is merely for concreteness and corresponds most clearly with an asset market
interpretation. These monikers can simply be switched in the context of an insurance market, so that the “buyers” of insurance
are the agents with private information and the “sellers” of insurance are the principals.

®Mixing is to be expected for at least two reasons. First, this is a robust feature of nearly all models in which buyers are both
monopsonists and Bertrand competitors with some probability, even without adverse selection or nonlinear contracts. Second,
even in perfectly competitive markets, it is well known that pure strategy equilibria may not exist in an environment with both
adverse selection and nonlinear contracts.



mapping this variable to the indirect utility offered to the high-quality seller. We show how to solve for
these two functions, obtaining a full analytical characterization of all equilibrium objects of interest, and
then establish that the equilibrium is unique. Interestingly, our approach not only avoids the well-known
problems with existence of equilibria in models of adverse selection and screening, but also requires no
assumptions on off-path beliefs to get uniqueness. We then use this characterization to explore the
implications of imperfect competition in markets suffering from adverse selection.

First, we show that the structure of menus offered in equilibrium depends on both the degree of
competition, captured by 7, and the severity of the adverse selection problem, which is succinctly sum-
marized by a single statistic that is largest (i.e., adverse selection is most severe) when: (i) the fraction
of low-quality sellers is large; (ii) the potential surplus from trading with high-quality sellers is small;
and (iii) the information cost of separating the two types of sellers, as captured by the difference in their
reservation values, is large. Given these summary statistics, we show that separating menus are more
prevalent when competition is relatively strong or when adverse selection is relatively severe, while
pooling menus are more prevalent when competition is relatively weak and adverse selection is rela-
tively mild. Interestingly, holding constant the severity of adverse selection, the equilibrium may involve
all pooling menus, all separating menus, or a mixture of the two, depending on the degree of competi-
tion. This finding suggests that attempts to infer the severity of adverse selection from the distribution
of contracts that are traded should take into account the extent to which the market is competitive.

Next, we examine our model’s implications for welfare, defined as the objective of a utilitarian social
planner. In our context, this objective maps one-for-one to the expected quantity of high-quality goods
traded. A key finding is that competition can worsen the distortions related to asymmetric information
and, therefore, can be detrimental to welfare. When adverse selection is mild, these negative effects are
particularly stark: welfare is actually (weakly) maximized under monopsony, or 7 = 0.

When adverse selection is severe, however, welfare is inverse U-shaped in 7, i.e., an interior level
of competition maximizes welfare. To understand why, note that an increase in competition induces
buyers to allocate more of the surplus to sellers (of both types) in an attempt to retain market share.
All else equal, increasing the utility offered to low-quality sellers is good for welfare: by relaxing the
low-quality seller’s incentive compatibility constraint, the buyer is able to exchange a larger quantity
with high-quality sellers. However, ceteris paribus, increasing the utility offered to high-quality sellers
is bad for welfare: it tightens the incentive constraint and forces buyers to trade less with high-quality

sellers. Hence, the net effect of an increase in competition depends on whether the share of the surplus



offered to high-quality sellers rises faster or slower than that offered to low-quality sellers.

When competition is low, buyers earn a disproportionate fraction of their profits from low-quality
sellers. Therefore, when buyers have lots of market power, an increase in competition leads to a faster
increase in the utility offered to low-quality sellers, since buyers care relatively more about retaining
these sellers. As a result, the quantity traded with high-quality sellers and welfare rise with competition.
When competition is sufficiently high, profits come disproportionately from high-quality sellers. In this
case, increasing competition induces a faster increase in the utility offered to high-quality sellers and,
therefore, a decrease in expected trade and welfare. These results suggest that promoting competition—
or policies that have similar effects, such as price supports or minimum quantity restrictions—can have
adverse effects on welfare in markets that are sufficiently competitive and face severe adverse selection.

Next, we study the welfare effects of providing buyers with more information—specifically, a noisy
signal—about the seller’s type. As in the case of increasing competition, the welfare effects of this
perturbation depend on the severity of the two main frictions in the model: imperfect competition and
adverse selection. When adverse selection is relatively mild or competition relatively strong, reducing
informational asymmetries can actually be detrimental to welfare. The opposite is true when adverse
selection and trading frictions are relatively severe. In sum, these normative results highlight how
the interaction between these two frictions can have surprising implications for changes in policy (or
technological innovations), underscoring the need for a theoretical framework such as ours.

Our baseline model, which we describe in Section 2 and analyze in Sections 3-5, was designed to be
as simple as possible in order to focus on the novel interactions between adverse selection and imperfect
competition. In Sections 6 and 7, we analyze several relevant extensions and variants of our model. In
Section 6, we endogenize the level of competition by letting buyers choose the intensity with which they
“advertise” their offers. This allows us to study how the severity of adverse selection can influence the
market structure, and the ensuing welfare implications. In Section 7, we consider a more general market
setting with an arbitrary meeting technology, where sellers can meet any number of buyers (including
zero). We show how to derive the equilibrium in this setting, using the techniques from our benchmark

model, and confirm that our main welfare results hold for certain popular meeting technologies.”

’In the Appendix, we explore a number of additional extensions: we relax the assumption of linear utility to analyze the
canonical model of insurance under private information; we allow the degree of competition to differ across sellers of different
quality; we show how to incorporate additional dimensions of heterogeneity, including horizontal and vertical differentiation;
and we consider the case of N > 2 types or qualities.



Literature Review. Our paper contributes to the extensive body of literature on adverse selection and,
specifically, the role of contracts as screening devices. Most of this literature has either assumed a mo-
nopolistic market structure (a la Stiglitz, 1977) or perfect competition (a la Rothschild and Stiglitz, 1976).8
The main novelty of our analysis is to synthesize a standard model of adverse selection and screening
with the search-theoretic model of imperfect competition developed by Burdett and Judd (1983). While
this model of imperfect competition has been used extensively in both theoretical and empirical work,
to the best of our knowledge none of these papers address adverse selection and screening.’

A recent paper by Garrett et al. (2014) exploits the Burdett and Judd (1983) model in an environment
with screening contracts and asymmetric information, but the asymmetric information is over the agents’
private values. This key difference implies that the role of screening—and how it interacts with imperfect
competition—is ultimately very different in our paper and theirs.'’

More closely related to our work is the literature that studies adverse selection and nonlinear con-
tracts in an environment with competitive search, such as Guerrieri et al. (2010).!! As in our paper, Guerri-
eri et al. (2010) present an explicit model of bilateral trade without placing any restrictions on contracts,
beyond those arising from the primitive frictions. There are, however, several important differences.
First, we study how perturbations to the search technology affect market power, and the interaction
between the resulting distortions and the underlying adverse selection problem, while Guerrieri et al.
(2010) and others focus on the role of search frictions in providing incentives (through the probability
of trade) and not on market power per se. Second, depending on parameters, our equilibrium menus
can be pooling, separating, or a combination of both; the equilibrium in Guerrieri et al. (2010) always
features separating equilibria. In this sense, our approach has the potential to speak to a richer set of
observed outcomes. Finally, we obtain a unique equilibrium without additional assumptions or refine-
ments, whereas uniqueness in Guerrieri et al. (2010) relies on a restriction on off-equilibrium beliefs.

An alternative approach to modeling imperfect competition is through product differentiation, as
in Villas-Boas and Schmidt-Mohr (1999), Veiga and Weyl (2016), Mahoney and Weyl (2014), Townsend

and Zhorin (2014), and Bénabou and Tirole (2016).!? These papers vary competition by perturbing the

8For recent contributions to this literature that assume perfectly competitive markets, see, e.g., Bisin and Gottardi (2006),
Chari et al. (2014), and Azevedo and Gottlieb (2017).

9Carrillo-Tudela and Kaas (2015) analyze a related labor market setting with adverse selection using an on-the-job search
model, but their focus is quite different from ours.

1Owith private values, screening is useful only for rent extraction. Increasing competition reduces these rents, and hence the
incentive to screen, causing welfare to rise. With common values, increasing competition strengthens incentives to separate,
causing welfare to (eventually) decline.

1 Also see Kim (2012), Guerrieri and Shimer (2014), and Chang (2017), among others.

12 Also see Fang and Wu (2016), who propose a slightly different model of imperfect competition.



importance of an orthogonal attribute of each contract, which is interpreted as “distance” in a Hotelling
interpretation or “taste” in a random utility, discrete choice framework. We take a different approach
to modeling (and varying) competition that allows us to hold preferences—and thus the potential social
surplus—constant. We also reach different conclusions about the desirability of competition. For exam-
ple, Bénabou and Tirole (2016) highlight a tradeoff from increasing competition when agents allocate
effort between multiple, imperfectly observable or contractible tasks. However, without multitasking,
they find that competition improves welfare, even in the presence of adverse selection. This is also the
case in Mahoney and Weyl (2014), who restrict attention to single-price contracts. Veiga and Weyl (2016)
also restrict attention to a single contract, but with endogenous “quality,” and find that welfare is max-
imized under monopoly. In comparison to these papers, we find that competition can be beneficial or
harmful. Though a number of differences (e.g., multidimensional heterogeneity, the contract space, the
equilibrium concept) preclude a direct comparison, we interpret the results in these papers as providing

a distinct but complementary insight about the interaction between competition and adverse selection.

2 Model

The Environment. We consider an economy with two buyers and a unit measure of sellers. Each seller
is endowed with a single unit of a perfectly divisible good. Buyers have no capacity constraints, i.e.,
they can trade with many sellers. A fraction u; € (0,1) of sellers possess a low (1) quality good, while
the remaining fraction pn, = 1 — p possess a high (h) quality good. Buyers and sellers derive utility v;
and c;, respectively, from consuming each unit of a quality i € {1, h} good, with v{ < v, and ¢{ < cp. We
assume that there are gains from trading both high- and low-quality goods, i.e., that vi > c; for i € {l, h}.

There are two types of frictions in the market. First, there is asymmetric information: sellers observe
the quality of the good they possess while buyers do not, though the probability p; that a randomly
selected good is quality i € {l,h} is common knowledge. In order to generate the standard “lemons
problem,” we focus on the case in which v; < cy.

The second type of friction is a search friction: as we describe in detail below, the buyers in our model
will make offers, but the sellers will not necessarily sample (or have access to) all offers. In particular, we
assume that a fraction 1 — p of sellers will be matched with—and hence receive an offer from—a single
buyer, which we assume is equally likely to be either buyer. The remaining fraction of sellers, p, will be
matched with both buyers. A seller can only trade with a buyer if they are matched. Throughout the

paper, we refer to sellers who are matched with one buyer as “captive,” since they only have one option



for trade, and we refer to those who are matched with two buyers as “noncaptive.”
Given these search frictions, a buyer understands that, conditional on being matched with a particular

seller, this seller will be captive with probability 1 — 7 and noncaptive with probability 7, where

p 2p
1 :1 : (1)
;1=p)+p +Pp

T =

This formalization of search frictions is helpful for deriving and explaining our key results in the simplest
possible manner. For one, it allows us to vary the degree of competition with a single parameter, 7,
nesting monoposony and perfect competition as special cases.'®> Second, since the current formulation
ensures that all sellers are matched with at least one buyer, a change in 7 varies the degree of competition
without changing the potential gains from trade or “coverage” in the market; this is particularly helpful
in isolating the effects of competition on welfare. However, it is important to stress that our equilibrium
characterization and the ensuing results extend to markets with an arbitrary number of buyers and more

general meeting technologies; see Section 7.

Offers, Payoffs, and Definition of Equilibrium. We model the interaction between a seller and the
buyer(s) that she meets as a game in which the buyer(s) choose a mechanism and the seller chooses a
message to send to each buyer she meets. A buyer’s mechanism is a function that maps the seller’s
message into an offer, which specifies a quantity of numeraire to be exchanged for a certain fraction of
the seller’s good.!* The seller’s message space can be arbitrarily large: it could include the quality of
her good, whether or not she is in contact with the other buyer, the details of the other buyer’s mech-
anism, and any other (even not payoff-relevant) information. Importantly, we assume that mechanisms
are exclusive, in the sense that a seller can choose to accept the offer generated by only one buyer’s
mechanism, even when two offers are available.

In Appendix C, we apply insights from the delegation principle (Peters, 2001; Martimort and Stole,
2002) to show that, in our environment, it is sufficient to restrict attention to menu games where buyers
offer a menu of two contracts.!® In particular, letting x denote the quantity of good to be exchanged for

2
t units of numeraire, a buyer’s offer can be summarized by the menu {(xy, t1), (xn, th)} € ( [0,1] x IR+> ,

13Given the relationship in (1), it turns out that varying p or 7 is equivalent for all of our results below. We choose 7t because
it simplifies some of the equations.

14The mechanisms we consider are assumed to be deterministic, but otherwise unrestricted. Stochastic mechanisms present
considerable technical challenges and raise other conceptual issues that are, in our view, tangential to our key results.

15To be more precise, we show that the (distribution of) equilibrium allocations in any game where buyers offer the general
mechanisms described above coincide with those in another game in which buyers only offer a menu of two contracts.



where (x4, ti) is the contract intended for a seller of type i € {l, h}. A seller who owns a quality i good
and accepts a contract (x, t) receives a payoff t + (1 —x)ci, while a buyer who acquires a quality 1 good
at terms (x, t) receives a payoff —t 4+ xv;. Meanwhile, a seller with a quality i good who does not trade
receives a payoff c;, while a buyer who does not trade receives zero payoff.

Let z; = (xi,t;) denote the contract that is intended for a seller of type i € {l, h}, and let z = (z, zy).
A buyer’s strategy, then, is a distribution across menus, ® € A(([0,1] x R4)?). A seller’s strategy is
much simpler: given the available menus, a seller chooses the menu with the contract that maximizes
her payoffs or mixes between menus if she is indifferent. Conditional on a menu, the seller chooses the
contract that maximizes her payoffs. In what follows, we will take the seller’s optimal behavior as given.

A symmetric equilibrium is thus a distribution ®*(z) such that:

1. Incentive compatibility: for almost all z = {(xy, t1), (xn, tn)} in the support of ©*(z),
ti+ci(l—x1) =2 ty+ci(l—x_4) forie{l,h. (2)
2. Buyer’s optimize: for almost all z = {(x1, t1), (xh, trn)} in the support of ®*(z),

zEarngax Z wi(vixy — ty) [1—7t+7tJ

Xi(z,2')0*(dz')|, 3)
ie{Lh} z

where

o
A\

xi(z,z') = if titci(l—x)< = pti+ci(1—x}). (4)

— N|—=

>

The function x; reflects the seller’s optimal choice. We assume that a seller who is indifferent be-
tween menus randomizes with equal probability. Within a given menu, we assume that sellers do not
randomize; for any incentive compatible contract, sellers choose the contract intended for their type, as

in most of the mechanism design literature (see, e.g., Myerson (1985), Dasgupta et al. (1979)).

3 Properties of Equilibria

Characterizing the equilibrium described above requires solving for a distribution over four-dimensional
menus. In this section, we first show that each menu can be summarized by the indirect utilities that it

delivers to each type of seller, so that equilibrium strategies can be defined by a joint distribution over

9



two-dimensional objects. Then, we establish that the marginal distributions of offers intended for each
type of seller have fully connected support and no mass points. Finally, we establish that, in equilibrium,
the two contracts offered by any buyer are ranked in exactly the same way by both low- and high-type
sellers: a low-type seller prefers buyer 1’s offer to buyer 2’s offer if and only if a high-type seller does as
well. This property of equilibria, which we call “strictly rank-preserving,” simplifies the characterization
even more, as the marginal distribution of offers for high-quality sellers can be expressed as a strictly

monotonic transformation of the marginal distribution of offers for low-quality sellers.

3.1 Utility Representation

As a first step, we establish that any menu can be summarized by two numbers, (u, uyn), where u; =

ti + ci(1 —xq) denotes the utility received by a type i € {1, h} seller from accepting a contract z;.
Lemma 1. In any equilibrium, for almost all z € supp(®*), it must be that xy = 1 and t; = tn + c1(1 —xn).

In words, Lemma 1 states that all equilibrium menus require that low-quality sellers trade their
entire endowment, and that their incentive compatibility constraint always binds. This is reminiscent of
the “no-distortion-at-the-top” result in the taxation literature, or that of full insurance for the high-risk

agents in Rothschild and Stiglitz (1976).

2
Corollary 1. In equilibrium, any menu of contracts {(x1, t1), (xn, th)} € ( [0,1] x ]R+> can be summarized by a

pair (w,un) withxy =1, t; = uy,

Unp — U

xn = 1 , and (5)
Ch —C1
U1Ch —UnCy
th = ———. (6)
Ch —C1

Notice that, since 0 < xn, < 1, feasibility requires that the pair (uy, uy) satisfies

Ch—c =up—u = 0. )

In what follows, we will often refer to the requirement u;, > u; as a “monotonicity constraint.” Note

that, when this constraint binds, Corollary 1 implies that x;, =1 and ty = t;.

10



3.2 Recasting the Buyer’s Problem and Equilibrium

Lemma 1 and Corollary 1 allow us to recast the problem of a buyer as choosing a menu of indirect
utilities, (uy, up), taking as given the distribution of indirect utilities offered by the other buyer. For any
menu (uy, un), a buyer must infer the probability that the menu will be accepted by a type i € {l,h}

seller. In order to calculate these probabilities, let us define the marginal distributions
Fi (ui) = J 1[ti+ci (1—x}) <uy @ (dz))
z

for i € {l,h}. In words, Fi(u;) and Fy(un) are the probability distributions of indirect utilities arising
from each buyer’s mixed strategy. When these distributions are continuous and have no mass points,
the probability that a contract intended for a type i seller is accepted is simply 1 — m + 7tF; (wy), ie.,
the probability that the seller is captive plus the probability that he is noncaptive but receives another
offer less than u;. However, if Fi(-) has a mass point at u;, then the fraction of noncaptive sellers of
type i attracted to a contract with value u; is given by Fi(ui) = %Fi_ (ui) + %Fi(ui), where F; (u;) =

limy, ~, Fi(u) is the left limit of F; at u;. Given Fi(4), a buyer solves
max (1 =7+ 7tFy () T (wy, un) + pn (1= 70+ 7tFn (un)) T (g, un) (8)
UL 2Cl, Up=Ch

subject to (7), with

Mupun) = vii—ti=vi—wy )

Vh —C1 Vh —Ch
u

Mh (U, up) = VaXp —th =Vvh—up (10)

1 .
Ch—C Ch—C1

In words, TT; (uy, un) is the buyer’s payoff conditional on the offer u; being accepted by a type 1 seller.
We refer to the objective in (8) as TT (uy, un).

Before proceeding, note that Ty (uy, un) is increasing in uy: by offering more utility to low-quality
sellers, the buyer relaxes the incentive constraint and can earn more profits when he trades with high-
quality sellers. As a result, one can easily show that the profit function TT (uy, un) is (at least) weakly
supermodular. This property will be important in several of the results we establish below.

Using the optimization problem described above, we can redefine the equilibrium in terms of the

11



distributions of indirect utilities. In particular, for each uy, let

U (w) = {u}, € argmaxTT (u,uy) [up >cpNep—cp > uy —ug >0},

The equilibrium can then be described by the marginal distributions {F;(u;)}ieqn) together with the
requirement that a joint distribution function must exist. In other words, a probability measure @ over

the set of feasible pairs (uy, un) must exist such that, for each u; > uj and un > uj,

1 = @ ({(u,0p) ;0 € Up ()}, 0y € [cy, Vi)
Flrw)—F(u) = @ ({(t,0n);0n € Up (), 0 € (up,w)}), (11)
FE (uh) —Fh (u{l) = O ({(ﬁl,ﬁh) ;ﬁh S Uh (ﬁl) ,ﬁh c (u{i,uh)}) . (12)

Note that this definition imposes two requirements. The first is that buyers behave optimally: for each
uy, the joint probability measure puts a positive weight only on uy, € Uy (uy). The second is aggregate

consistency, i.e., that Fy and Fy, are marginal distributions associated with a joint measure of menus.

3.3 Basic Properties of Equilibrium Distributions

In this section, we establish that, in equilibrium, the distributions Fy(u;) and F, (uy) are continuous and

have connected support, i.e., there are neither mass points nor gaps in either distribution.

Proposition 1. The marginal distributions Fy and Fy, have connected support. They are also continuous, with the

possible exception of a mass point in Fy at vy.

As in Burdett and Judd (1983), the proof of Proposition 1 rules out gaps and mass points in the
distribution by constructing profitable deviations. A complication that arises in our model, which does
not arise in Burdett and Judd (1983), is that payoffs are interdependent, e.g., a change in the utility
offered to low-quality sellers changes the contract—and hence the profits—that a buyer receives from
high-quality sellers. We prove the properties of F; and Fy, described in Proposition 1 sequentially: we
first show that Fy, is continuous and strictly increasing, and then apply an inductive arg