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We analyze how product quality, prices and demand interact in a

dynamic model of asymmetric information. We show that in markets

for experience goods, even in the absence of certification, trade may

occur, arising from a relation between market thickness and the incen-

tive of sellers to produce high quality. We characterize the equilibrium

prices, which depend on the distribution of buyer valuations. Finally,

we show that the relationship between market thickness and incentive

to produce high quality goods exists up to a certain threshold level of

demand.
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1 Introduction

In this paper we use a dynamic model of asymmetric information to study the

interaction between demand, quality and prices. We consider an environment

where sellers cannot develop a reputation for producing high quality goods.

We show how instead future demand can act as an incentive for the seller

to produce high quality products. The basic idea is as follows: production

of high quality goods is costly and thus worthwhile only when present and

future demand for the product are expected to be high, while demand itself

depends on the expected quality. Thus, if production of high quality goods

gives low present returns, it will be undertaken only if sellers (or firms) have

optimistic expectations about future market activity. Therefore, an economy

may move to a high quality, high demand steady state or fall into a low

quality, low demand one. This may explain the occurrence of wide variations

in product quality and demand across economies (or markets) having similar

primitives. In particular, we predict that ‘thick’ markets will see high quality

products on sale, while ‘thin’ markets will have low quality products.

We consider markets where quality of a product is not verifiable before

consumption (commonly called an ‘experience good’) and there are no in-

stitutional arrangements (like ISO certification) to provide credible signals.

This scenario is possibly most typical of developing, emerging and transition

economies where buyers face uncertainty about the quality of the products

they buy in the marketplace and sellers face uncertainty about their present

and future prospects in the market. Information about past market transac-

tions in these economies is limited and exchange in the anonymous market

place is potentially risky. Indeed, transition economies show diverse rates of

market transactions and differing product qualities. Of course, the problem

of uncertainty about quality and demand is not confined to underdeveloped

countries. The Internet, whose growing volume of trade is now widely ac-

knowledged, faces this quality-uncertainty problem as well, which in turn af-

fects demand, as pointed out in many articles (e.g., New York Times, March
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7, 2002). There is certainly some evidence (see Resnick and Zeckhauser,

2002) from eBay that the past actions of sellers affect their future probabili-

ties of trade. Individual buyers of medical services usually try to assess the

quality of the service being offered at various centers but are unlikely to have

detailed knowledge of individual providers and depend on the reputation of

the center or ‘group’ with which the provider is associated.

We develop a model of two sided asymmetric information. Buyers are un-

aware of the quality of an individual seller’s product and sellers do not know

about the valuation of an individual buyer or about total market demand.

Hence, expectations about the quality of a product (good or service) induce

a certain level of market thickness (by which we mean the relative abundance

of buyers to sellers), which in turn induces a certain average level of quality.

Thus demand is endogenously determined unlike most models dealing with

how demand can affect product quality (see Rogerson, 1982, for example,

and section 2 which discusses relevant papers).1

More specifically, buyers are uncertain about the quality of the product

they purchase. Sellers face uncertainty about the valuations that buyers place

on the quality of their products. Sellers choose the quality they produce and

face a trade-off between producing a high quality product, which gives rise to

low one-period returns but leads to higher future profits, and a low quality

product, which gives higher one-period returns but bars the seller from future

market activity. Given buyers’ uncertainty about the quality, they may not

find it optimal to purchase the product, while sellers facing this demand

uncertainty may not find it worthwhile to invest in the production of high

quality products. Thus, multiple steady states may emerge - some involving

low quality and low market thickness and others involving high quality and

high market thickness.

In our model, buyers and sellers are randomly matched such that each

1This distinction is worth noting as the term ‘market thickness’ has been used differ-
ently by different people in the literature. (See McLaren, 2000) who, in the introduction,
discusses the different uses this term has in the literature.)
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seller meets the same expected number of buyers. Once matching has taken

place, sellers announce prices, then buyers can accept the price, or be re-

matched at a small cost or exit the market. Each market-period ends when

all buyers have purchased a product or have exited. The sellers who have

produced low quality and the unmatched sellers, who quit exogenously at a

rate δ, are replaced next period and the process continues.

We now summarize our main results. An important observation here

is the difference between a static version of our model and the dynamic

characterization: the static version of our model yields the low quality, no-

trade outcome as the unique equilibrium while in the dynamic model a trade

equilibrium can exist.

In characterizing the steady states, we derive conditions under which

multiple steady states emerge. It turns out that the patience of sellers and

the profits from investing in high quality must reach a certain cut-off value

for multiple steady states to emerge. Equilibrium prices depend on the ratio

of the number of high valuation to low valuation buyers. If the proportion of

low valuation buyers is sufficiently high, the prices are such that both types of

buyers are served, though the low valuation type has zero consumer’s surplus.

If it is insufficiently high, only the high type is served. Hence, the presence

of the low type in sufficient numbers acts as an externality for the high type,

who face a lower price.

An important corollary follows from this analysis. Market thickness

(which is an index of demand) matters in determining quality only up to

a certain level. It acts as an additional discount factor in evaluating the

future when the buyer to seller ratio is relatively low. Beyond that, quality

is driven by cost conditions and preferences only. This is analogous to the

market exhibiting Keynesian features (being demand-driven) up to a certain

point and then exhibiting classical characteristics (where supply conditions

drive the economy). This sharp result is partly an artifact of the specific

matching technology used, but the general intuition is that market thickness
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is more important when the market is relatively thin. This helps explain why

even flourishing markets are not invasion free from low quality products.

2 Literature

The analysis of quality variation in markets characterized by asymmetric in-

formation (leading to market thinness) dates back to Akerlof (1970). However

in our model, unlike the static lemons model, the distribution of quality and

hence average quality are determined endogenously. Moreover, the results

in Akerlof’s paper are substantively different even if we allow for endoge-

nous quality choice, yielding only one equilibrium. The reason is that future

expected payoffs are what makes costly investment attractive even though

one-period gains are lower. Hence, a static version of our model yields the

low quality low demand equilibrium as the unique outcome.2

Our model is closely related to models of endogenous quality choice (see

Klein and Leffler, 1981, and Shapiro, 1983). In our model the decision to

buy is endogenous and thus the uniqueness result in these papers no longer

holds. There are endogenous quality choice models in the monetary liter-

ature as well but their purpose is to show how money acts as a uniform

quality good and its effect in reducing quality uncertainty and hence on the

supply of high quality goods and welfare (see Williamson and Wright, 1994

and Berentsen and Rocheteau, 2004). There are also issues of how (under

asymmetric information) the form of the contract can signal the quality of

the transacted technology (see Gallini and Wright, 1990, and Marjit and

Mukherjee, 2001). In a model of exogenously given quality Gorricho (2006)

shows that improving the precision of signals received by a buyer can actually

increase fraud.

Our model shares some of the features of most multiple equilibria models,

2For variants of this which can yield multiplicity (see Mas Colell, Whinston and Green,
1998).
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in particular, it exhibits strategic complementarities (Cooper and John, 1988

and Cooper, 1999). However, typically these models are static in nature

(Diamond, 1982). In other words, these pure coordination models represent

one-shot games where future expectations do not determine current actions.3

In its focus on multiplicity of equilibria as an explanation of underdevel-

opment, our paper also relates to earlier literature, most notably, Murphy,

Shleifer and Vishny (1989). Here, we explicitly model this dynamic optimiz-

ing behavior. In asymmetric information settings, multiple equilibria models

in an adverse selection setting have been examined by others, for example, by

Ghatak, Morelli and Sjöström (2002, 2007) in which unlike in ours, quality

is not endogenous and there is no moral hazard.

This interlinkage across time has been captured in a somewhat different

context by Ghosh and Ray (1996) where buyers enter the market repeatedly,

so market history matters (see Adsera and Ray, 2000). There are also other

related dynamic models, e.g., models of repeated purchases (see Hendel and

Lizzeri, 1999).

Another related work is that of Kranton (1996), who shows how increases

in market thickness can cause alternative forms of exchange. However as in

our model (and some in the relational contract literature, for example, Baker,

Gibbons and Murphy, 1994) a seller is considered ‘good’ until he cheats and

once he cheats is considered bad (in our model banished from the market).

Hörner (2002) shows how competition between firms can lead to good firms

putting in high effort.

Finally, we might mention the important literature which looks at sus-

taining cooperation when there are no official law enforcement agencies (see

in particular Tirole, 1996) who looks at a scenario where only one party has

an incentive to cheat and Dixit, 2003 where both parties may cheat). The

role of intermediaries while not discussed formally in our paper is an impor-

3For a somewhat different type of model focusing on failure of co-ordination leading to
suboptimal equilibria (see Basu, 1986).
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tant complementary area of research. Two papers which examine the role of

intermediaries are Liebi (2002) and Quesada and Peyrache (2004).

3 Model

This is an infinite horizon, discrete time model. There are two sides of the

market, buyers and sellers. The goods on sale can be either high quality or

low quality. There are two types of buyer characterized by their valuation

for the high quality good: low valuation which we denote by VL and high

valuation denoted by VH , with VH > VL. We assume that low quality goods

are equally valued by all buyers and we normalize the value to 0. Each buyer

is assumed to live only one period during which he either buys a single unit

of the good (at any stage within the market period) or exits without buying.

Sellers are long lived and characterized by a common survival probability

δ, i.e. there is a probability 1 − δ in each period that a seller will quit the

market for exogenous reasons4. There are finitely many agents of each type

in the economy. Denote by N the total number of buyers, by nH the number

of high type and by nL the number of low type buyers, and by S the number

of sellers in every period.

Cost, technology and prices are as follows. High quality goods are pro-

duced at a higher cost than low quality goods. We normalize the cost of

low quality goods to 0 and assume that the high quality good is produced at

constant marginal cost5 denoted by c. Sellers have excess capacity and can

4While δ can be interpreted as time preference or patience, our interpretation is to
think of it as the probability that the seller may have to exit the market for exogenous
reasons. Our results are unaffected by either interpretation. However, if there are sellers
with differing δ it is easier to interpret it as an exit probability. Such a posibility is
analyzed in Appendix 2.

5While constant marginal cost is a simplification the main insight does not change with
increasing marginal cost. What happens with increasing marginal cost is that sellers no
longer necessarily produce (in a good equilibrium) goods to demand as profits are no longer
independent of quantity, so there can be unsatisfied buyers. This happens if marginal costs
increase sharply with an increase in quantity.
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produce goods to demand. Denote the price charged by a seller by p. Given

constant unit costs, gains per unit from producing the high quality good are

also a constant every period which we denote by π = p− c.

Throughout this paper, we assume VL > c. With this assumption there

are gains from trade for all the types of agents in the benchmark case of

observable quality.

There is asymmetric information in the following sense. Buyers cannot

distinguish between the low and high quality good before purchase. Sellers

also cannot distinguish between the two types of buyers and know only the

ratio of the two types. The past history of market transactions is summarized

by three variables, namely the ratio of buyers who purchased a good to the

total stock of sellers (market thickness), the prices at which goods were sold

(including the number of goods sold at a certain price) every period, and

the ratio of high quality goods to low quality goods sold. The history of

individual transactions that have taken place in the past is not known but its

summary statistics are known to all agents. Given these, buyers and sellers

form expectations about market thickness and quality at the beginning of

each period.

The matching technology we adopt is a variant of what is used in many

buyer seller models (see Osborne and Rubinstein, 1990, chapter 6 onwards).

We assume that in any stage all active buyers are matched with a seller.6

After matching, each buyer observes the price of the seller he is matched

with. A buyers can accept the price, or be rematched (from among sellers

they have not been matched with), or exit the market. If they are rematched

they incur an ε cost of rematching. The market closes each period when there

are no more buyers, i.e. buyers have either made a purchase or have quit.

6The key difference from the technology in Osborne and Rubinstein is allowing for
many to one matching i.e. sellers can be matched with more than one buyer. If we
exactly followed Osborne and Rubinstein (1990), we would have matching probability
= min

{
n

S
, 1
}
. We also explore what happens if we use a constant returns to scale matching

technology as in Pissarides (2000) in example 4.
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Let nt be the number of buyers who actually purchase a good in period t.

We define market thickness qt = nt/S. When qt ≤ 1, this can be interpreted

as the probability that a buyer purchases from a seller while for qt > 1, it

can be thought of as the expected number of buyers a seller has catered to

in a time period. Let xt be the probability that a buyer in period t assigns

to meeting a seller who produces the high quality good. Sellers who sell high

quality goods are called honest. The sequence of actions within each market

period can be summarized as follows:

• Sellers and buyers get matched as described above. Unknown to buy-

ers, sellers also make a quality choice and post a price which they are

committed to for that period.7

• On matching, buyers observe the price of the seller they are matched

with.

• Buyers decide whether to buy at that price, be rematched or exit the

market. If they decide to rematch they are matched from among the

remaining sellers and incur a cost ε > 0. Given that there are S sellers,

a buyer can have at most S−1 rounds of rematching. Thus each market

period has potentially S rounds or stages.

• After all buyers have either purchased or exited the market, all matched

sellers producing low quality goods exit, remaining sellers exit at rate

1 − δ. The total number of sellers who exit are replaced by the same

number of sellers (and hence S is constant over time)8.

• The market opens again the next period.

We now describe the optimization problem for the buyer and seller.

7It is worth noting that with asymmetric information, price discrimination is not pos-
sible. Therefore, all potential buyers face the same price from the seller for that period.

8See Osborne and Rubinstein (1990, Chapter 6) for a justification of this assumption.
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3.1 Buyers

Buyers are risk neutral and maximize expected utility. They decide for every

price whether they are willing to purchase the product. As they do not have

information about the product quality before purchase, the choice is based on

the expected gains from trade. A buyer’s decision is based on his valuation

and his expectation of acquiring the high quality object. In every period

except the last he can buy, quit or be rematched in which case he will follow

an optimal decision conditional on being rematched. Thus, buyer of type i,

in time period t in stage k solves the following problem

Wk(h
t−1, p1, p2, ..., pk−1) = max

(i=H,L)
{(xtVi − pk), 0, E((Wk+1)− ε)} if k �= S

and

Wk = max
(i=H,L)

{(xtVi − pk), 0} if k = S (1)

where ht−1 denotes the history of market transactions upto period t−19 The

function above can be explained as follows, he will either buy from the seller

he meets in stage k, quit (which gives him a payoff of 0) or go for rematching

and if so, he will follow an optimal strategy based on expected prices. If he

buys, his expected surplus is Vi − pk with probability xt while the price is

paid regardless of whether he meets an honest seller giving us xtVi − pk as

his expected gain if he buys in stage k. Thus, a buyer will choose between

buy, quit or re-match in all but the last period when he has a choice only

between buy and quit. The function W depends on the variables that have

been observed by the seller so far which is the history of market transactions

before period t and the prices observed so far in the number of stages k − 1

that a buyer has been through in the current period.

9Recall that the history of market transactions is summarized by (i) the ratio of buyers
who purchased a good to the total stock of sellers (market thickness) in every market perio
(ii) the prices at which goods were sold (including the number of goods sold at a certain
price) every period, and (iii) the ratio of high quality goods to low quality goods sold
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Given the expectation that a buyer has about market conditions and the

rematching cost, his strategy is a mapping from his type and the price asked

to a decision to buy, be rematched (and pay the cost ε) or quit. An optimal

stopping rule will be one where, given his expectation about future prices,

he cannot gain from searching (i.e. rematching) any more. Let us denote his

set of strategies by A.

Formally, At : {Vi, [h
t−1], pt} → {It1} × ...{Itk}... × {Its} s.t. Itsε {0, 1}

and
∑

Itk ≤ 1. Itk indicates the decision of the buyers to buy (1) or not

buy (0) in round k with the restriction that he can buy at most one unit of

the good. Note that we denote his decision to quit as playing 0 forever.

3.2 Sellers

Sellers are also expected utility maximizers and maximize their expected

value of lifetime earnings. Each period they can sell low quality goods and

face a lower continuation payoff from then on or sell high quality goods and

face a higher continuation payoff. If they sell both, we assume they still

face a lower continuation payoff. Sellers also commit to a price choice every

period before making any sales. We elaborate on this below.

We assume for simplicity that the future payoff after selling the low qual-

ity good is 0, i.e. the seller has to quit the market. It is worth pointing out

that we need a record-keeping technology to identify dishonest sellers. The

technology can be thought of as some kind of policing. We do not formally

model it but one can think either of a guild which banishes members who

cheat, or of a law enforcement authority that ejects dishonest sellers. Of

course, even if the defector is recognized with a probability less than 1 but

greater than 0, the tradeoffs in the model would still hold but the algebra

becomes more complicated10. Thus, the sellers’ trade-off is a high one period

10In particular for probabilistic punishment of cheating, the lower the probability of
having to exit; the narrower will be the range in which the conditions for trade to occur
are satisfied.
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gain and nothing thereafter to a low one period gain and a positive proba-

bility of future sales in the same market. From now on, selling a low quality

object will be referred to as cheating.

We define VC and VNC as the sellers’ lifetime payoffs from deciding to

be dishonest in period t (cheat) and honest in period t and playing op-

timally thereafter. Thus, in time period t, a generic seller j maximizes

V (q̂t, q̂t+1, q̂t+2, ..., pt, pt+1, pt+2, ...) = V (q̂,p) = max(VC , VNC), where the q̂

s represent the (point) estimates that the seller makes about future market

thickness with q̂ used as a shorthand for the sequence of beliefs the seller

forms about future market thickness based on the realized market thickness

q1, q2, ..., qt−1 in former periods. The subscripts C and NC are used to dis-

tinguish the lifetime payoffs from deciding to be dishonest in period t (cheat)

and honest in period t respectively. The V function looks a little different

depending on whether qt is less than or greater than 1. (When qt < 1, it is

interpreted as a probability of a match)

For qt less than 1, VC = ptqt + (1 − qt)δE(V (q̂,p)), where V (q̂,p) is

the continuation payoff if an optimal policy is followed from period t + 1

and E is expectation operator. This equation is explained very simply. With

probability qt, a cheat meets a buyer, gets pt units of money and 0 thereafter.

With a probability 1− qt he does not meet a buyer and simply goes through

the same optimization process again based on the expected value of the

current market statistic. With probability δ, the (unmatched) seller survives

into the next period giving us (1 − qt)δ as the net probability of survival.

Similarly, VNC = qt(πt+ δE(V (q̂,p))+ (1− qt)δE(V (q̂,p)) with πt = pt− c.

For qt greater than (or equal to) 1, Vc = ptqt and VNC = πtqt+ δE(V (q̂,p)).

As we can see, the trade-off comes from the high one period gain in

deciding to cheat and getting pt vs. getting πt = pt − c in period t but an

expected gain in the future. Thus a seller simply chooses the maximum of

these.

Now, for a seller, a strategy is more complicated as it has to specify his
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action at every stage in any time period for every time period in a potentially

infinite horizon process. The set of possible strategies (which we denote by

Ω) is essentially a sequence of cheating and not cheating and an associated

price vector along with this quality choice. Thus, possible (but not optimal)

strategies for a seller are charging a fixed price say p and being dishonest in

period 1, 2, ..and so on.

Formally, Ωt : {h
t−1} → [{0, 1} , pt]

∞ with the beliefs at every node being

derived using Bayes’ rule whenever possible.11

4 Analysis

We shall analyze steady states of this model i.e. we analyze the market

when (p, q, x) are unchanged over time. Formally a steady state is defined as

follows:

Definition 1 A steady state is a vector (p∗, q∗, x∗), such that

1. Buyers choose to buy, rematch or quit every market period to maximize

the expected utility.

2. Sellers choose a quality decision and a price p∗ that will maximize their

(expected) lifetime payoffs.

3. 0 ≤ x∗ ≤ 1, 0 ≤ q∗S ≤ N.

Notice that as is usual, we write a steady state in terms of the market

variables, though it is derived from the individual optimizing behavior of

buyers and sellers. At the steady state the realized values of q are equal to the

beliefs held by the sellers i.e. they correctly believe that q̂t = q̂t+1 = q̂t+1... =

q∗ for all t. The feasibility constraints simply say that the steady state

fraction of honest sellers x∗ must lie between 0 and 1 and the total number

11Sellers could of course randomize with behavior strategies being defined at each node
(i.e. for each market period) in which case their strategy is essentially a mapping from
the history to a probability over actions in every node where they meet a buyer.
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of buyers in the market who actually purchase a product (q∗S) cannot exceed

the pool of potential buyers (N). We now characterize the steady state of

the model. The following Lemmata give us the decision rule for the sellers’

optimization problem.

Lemma 1 In a steady state and for q∗ < 1, the sellers’ decision problem

simplifies to the following rule: seller j is honest if and only if (p∗−c)q∗

1−δ
≥

p∗q∗

1−(1−q∗)δ
and is indifferent if this holds with equality.

Notice that in the steady state if a seller is honest today, he will want

to be honest forever; and if he cheats today, he will cheat forever. Market

thickness q∗ acts as an additional discount factor; the lower is q∗, the less

is the incentive for the seller to be honest. Hence, we see how expectations

about market thickness influence the decision about quality choice.

When q∗ is greater than (or equal to) 1, the steady state equations get

simplified. Now there is no uncertainty about meeting a buyer; q∗ is simply

the expected number of buyers a seller meets every period. Thus, dishonest

sellers exit with probability 1. Hence, the seller’s decision choice is given by

the following lemma.

Lemma 2 In a steady state and for q∗ ≥ 1 the sellers’ decision problem

simplifies to the following rule: seller j is honest if and only if p∗δ > c, and

is indifferent if this holds with equality.

Now, we characterize the conditions for multiplicity. There are a few cases

to consider in terms of the buyer seller ratio viz.: (i) S ≥ N (ii) N > S ≥ nH

(iii) S ≤ nH . Note that, given VH > VL, we do not need to separately consider

what happens if nL ≤ S.

As is evident from Lemmata 1 and 2, this will lead to slightly different

conditions for trade to take place (as is evident a no trade equilibrium always

exists). The following proposition formalizes this.
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Proposition 1 Let pL and pH denote prices at which the two types of buyers

will buy a product if they expect it to be of high quality. A trade equilibria

exist if and only if the following conditions hold for the different cases.

Under case (i) S ≥ N ,

max{
pL − c

1− δ
−

pL

1− δ + δN
S

,
pH − c

1− δ
−

pH
1− δ + δnH

S

} ≥ 0

where pL ≤ VL, pH ≤ VH.

Under case (ii) N > S ≥ nH,

max

{
δpL − c,

pH − c

1− δ
−

pH
1− δ + δ nH

S

}

}
≥ 0

Under case (iii) S ≤ nH,

max{δpL − c, δpH − c} ≥ 0

Note that, if q∗ ≥ 1, the equilibria are entirely dependent on the gains

from trade (p − c), and the survival probability (δ). The intuition is that

beyond a certain level of market thickness (q∗ = 1), gains from being honest

and cheating go up by the same factor; so, whatever was optimal for a seller

at some market thickness (greater than unity) still remains optimal. It will

be convenient to focus on pure strategies and assume that if indifferent, a

seller does not cheat. Such indifference will only hold for a ‘razor edge’ value

of q∗ so we do not lose much by assuming it.12

The following proposition shows that, given the particular mechanism we

described earlier, the equilibrium prices can be characterized for different

parameter values.

Proposition 2 In a steady state with positive levels of trade there exists a

12We analyze randomizations in Appendix 2 which generalizes this to sellers with dif-
fering δ.
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symmetric equilibrium where all sellers charge the profit maximizing price p∗

=





VL if N(VL − c) > nH(VH − c)

VL or VH if N(VL − c) = nH(VH − c)

VH if N(VL − c) < nH(VH − c)

This is similar to the result presented in Diamond (1971) though there is

no asymmetric information in that model. The sequential search process is

important, otherwise we can get multiplicity, including price dispersion as in

Burdett and Judd (1983). We assume symmetric strategies i.e. that all sellers

charge the same price and then show that it is indeed an equilibrium. The

buyer’s decision problem with symmetric seller strategies reduces to either

buying from the first seller he meets or quitting immediately. This mechanism

gives a sharp prediction for the prices. In particular, the rematching costs and

the rematching technology play a role in sustaining the equilibrium prices.

As will be clear in the proof, this requires monotone beliefs i.e. if at a price

p, a buyer believes that a seller is selling high quality, he believes the same

at price p′ with p′ ≥ p. Further, we assume that if indifferent between buying

or not, a buyer will purchase the product.

We now illustrate using two numerical examples two types of trade equi-

librium and an example where no-trade is the only equilibrium:

Example 1 VL = 5, VH = 10, c = 4, δ = 0.9, S = 100, nH = nL = 50. From

Proposition 3, we see that the high price will be sustained, so only high type

will buy. The matching probability is 0.5 giving us seller’s gain from being

honest as 30 and from being dishonest as 100/11 so the conditions for trade

equilibria are satisfied with only the high type being served.

Example 2 VL = 8, VH = 10, c = 4, δ = 0.9, S = 200 nH = nL = 50. From

Proposition 3, we see that the low price will be sustained, so both types will

buy. The matching probability is 0.5 giving us seller’s gain from being honest

as 20 and from being dishonest as 80/11 so the conditions for trade equilibria

are again satisfied but now with both types being served.
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Figure 1:

Example 3 VL = 8, VH = 10, c = 4, δ = 0.1, S = 200 nH = nL = 50. Even

if both types buy, matching probability is 0.5 giving us seller’s gain from being

honest as 20/9 and from being dishonest as 80/19 > 20/9 so the conditions

for trade equilibria are not satisfied. If only one type buys and a high price is

set, seller’s gain is 5/3 from being honest and 100/37 > 5/3 from dishonesty.

Again, the conditions for trade are not satisfied.

The following diagrams illustrate what the trade equilibrium looks like

in the two different scenarios that can arise i.e. where only the high type

buys, and where both buy. Here, q is the level of market thickness at which

sellers are indifferent between being honest and cheating and at x = 0.8, the

high type of buyer in indifferent to buying and not buying in example 2. The

trade equilibrium is denoted by ET .

Figure 1: Only the high type buys in a trade equilibrium ET with q∗ = nH
S
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Figure 2:
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Figure 2: Both types buy in a trade equilibrium (ET ) with q∗ = N
S
.

It is worth noting that instead of our matching technology, if we used

a constant returns to scale matching technology where the total number of

matches is increasing in n and S (see Pissarides, 2000 for details), similar

results follow. The following example illustrates this.

Example 4 Consider a matching function M = 0.8n0.5S0.5 where M de-

notes the total matches and n the number of buyers who enter market. Sup-

pose nH = nL = 50, S = 100, VL = 8, VH = 10 c = 4, δ = 0.9, given

VL = 8, VH = 10, sellers charge p∗ = VL = 8. The total number of matches

M = 0.8(100)0.5(100)0.5 = 80. Each seller faces a probability (which is the

market thickness) of meeting a buyer given by q∗ = M
S
= 0.8. It is easy to

show that the conditions for a trade equilibrium exist (by comparing payoffs

from Lemma 1) at this market thickness.

5 Remarks

Some comments on the assumptions made in the model are in order. The

assumption of no gains from trade in the low quality good simplifies the

exposition but makes no difference. Thus this assumption is not restrictive.

In a working paper version of this paper we show that the steady state

characterization remains unchanged even when there is positive surplus.

We have assumed that all sellers have the same survival probability. In

practice, different sellers may have different survival probabilities. The main

difficulty in that set-up is that one has to keep track of how the distribution

of sellers evolves13. In Appendix 2, we analyze this for the case of two seller

types. We show that there exists a steady state distribution of sellers. We find

conditions for existence of multiple equilibria (the analogue of Proposition 1)

for the case of heterogeneous sellers. Further, we show that the ratio of the

13Very few papers attempt the problem of deriving steady state distributions of types.
An exception is Banerjee and Newman (1993) in the context of occupational choice.
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two types of sellers (and of course the two types of buyers) have to satisfy

certain conditions for multiple steady states with positive levels of trade.

The various steady state distribution of seller types that arise as a result are

worked out in details.

We deal with finitely many agents. For a continuum of sellers it is helpful

to think of this as some approximation of large discrete numbers (see Binmore

and Herrero, 1988). Thus we circumvent the problem that for two continuous

intervals there is a one to one correspondence between them.

The way that we interpret mixed strategies in our paper is that while

randomizing, if a player randomizes with probability z over an action A, we

mean that fraction z of players play A with probability 1. As we are dealing

with large numbers this assumption seems acceptable, though it is, strictly

speaking, correct only for a continuum of agents, which we do not have in this

paper. However, along with the assumption on matching, the assumption

ensures that market thickness and quality are not random variables and

thus we are able to talk of steady state values of the variables rather than

steady state distributions. This interpretation of mixed strategies for a large

population of players is standard (see Osborne and Rubinstein, 1994, chapter

3).

A particular asymmetry that we have in the information structure is

worth relaxing. If dishonest sellers can be identified it might seem natural

that we should also be able to identify honest sellers, which means that exist-

ing sellers should enjoy a market advantage over new entrants. This feature

is missing in the simple matching technology we have outlined. However, if

old sellers charge higher prices, we can find a distribution of prices accord-

ing to how well established a seller is. An equilibrium configuration would

have different subgroups of buyers being catered for by different sellers - thus

we would have price variation and market segmentation as we so often do

in the real world. That, however, is a topic for a separate line of research

which we do not pursue here. In our information structure only dishonesty
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is identified-the remaining market players are either honest or new entrants

who cannot be distinguished. One can think of this as a society where com-

plaints are recorded -a lack of complaints indicates either good behavior or

past inactivity: the two are indistinguishable for the agents at the beginning

of market activity each period. This seems a reasonably good approximation

for transition and emerging economies, where past history of sellers are hard

to come by but there is punishment for bad conduct (perhaps in the form of

public announcements). Greif, Milgrom and Weingast (1994) analyze such

an authority where complaints could be recorded but the emerging market-

place has no effective mechanism to record past individual activities. We can

also justify this for cases where information is available for pooled samples

only.

6 Conclusion

Our simple framework has permitted us to study formally how demand, qual-

ity and prices interact. This may perhaps explain why we see a fair amount of

quality dispersion in the real world which are not reflected in price dispersion.

The model suggests varying demand for certain products, often leading to a

suboptimal market size. We hope that our model will spur empirical work

to see how well our predicted relationship between market size and quality

is borne out. It is worth noting that there is suggestive empirical evidence

of such a relationship in the perceived quality of hospitals and the demand

for organ transplants in Indian hospitals i.e. higher demand caused by ex-

ogenous shocks seems to have improved patient care as noted by satisfaction

surveys (see Bandyopadhyay and Gupta, 1997 a and b) for details.)

We think our simple model can be readily modified to capture the idea

that there are good and bad pockets in an economy, and that the transition

from one to the other is often the result of an exogenous change in the

environment. The static lemons model is often used to explain the presence
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of a suboptimal market size when increased trade is beneficial to every agent.

Our model gives a somewhat different explanation for this and provides a

dynamic framework showing that a central authority facing nearly the same

informational constraints can do better by breaking the initial coordination

problem. Explicit modelling of transitions and learning and looking at the

effect of exogenous shocks to the system (like better law enforcement, shift

of policy from protecting domestic markets to liberalizing trade) seems an

interesting possibility for future research.

One could also extend the model to cover cases where reputation matters

and try to explain promotion and hiring within firms. Consider different tiers

of jobs. Workers start from the lowest rung (say working at McDonald’s at

minimum wages). If they shirk they are dismissed by their employer but

they can costlessly enter a similar job at the lowest rung. If they perform

well, they are rewarded by being assigned jobs on a higher rung next period.

Given differing time preferences, there is an equilibrium with labor employed

at different rungs. Now consider the effect of improved monitoring (say,

different branches of McDonald’s can develop a network to identify past

cheats). In general, the equilibrium flow of people moving to different jobs

will now vary. We expect that a society with a similar structure but different

information processing environments will have differing levels of welfare-it

would be interesting to study the evolution of a society as its information

system improves. The ability of agents to signal their types and the costs of

signaling could also be important determinants of why such economies could

differ.

We have noted earlier that even when the low quality good is in surplus,

there cannot be a steady state where anyone reveals that they are producing

a low quality good. In reality, such separation exists - some sellers are known

to produce low quality good at low prices and others produce high quality and

sell at high prices.14 In work in progress, we characterize a separating equi-

14In some models, such as, Bandyopadhyay, Chatterjee and Vasavada (2001) and Wolin-
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librium showing how technologies which involve decreasing costs over time

(perhaps because of ‘learning by doing’) can use prices to effectively sepa-

rate high quality good producers from low quality good producers, causing

market segmentation and resolving the quality uncertainty.

7 Appendix

Proof of Lemma 1

In steady state qt = q∗ for all t. Given this, a seller of type j chooses

to maximize V = Max (VC , VNC). Putting qt = q for all t, we get VC =
p∗q∗

1−(1−q∗)δ
and VNC =

(p∗−c)q∗

1−δ
.Thus, the seller chooses the maximum of the

two. Therefore he is honest iff VNC ≥ VC . Substituting the expressions for

VNC and VC gives (p∗−c)q∗

1−δ
≥ p∗q∗

1−(1−q∗)δ
.

Proof of Lemma 2

In steady state, qt = q∗ for all t. Given this, a seller chooses to maximize

V = Max (VC , VNC). Putting qt = q for all t, we get VC = p∗q∗ and

VNC =
(p∗−c)q∗

1−δ
. Hence, a seller is honest iff VNC ≥ VC i.e. (p∗−c)q∗

1−δ
≥ p∗q∗

which simplifies to p∗δ ≥ c giving us the lemma.

Proof of Proposition 1

It is easy to see that there is a no trade equilibrium so that sellers believe

q∗ = 0; in that case everyone produces low quality, given that x∗ = 0, the

optimal q∗ is indeed 0. We now need to show that under the various cases

the conditions given do imply the existence of another equilibrium. In case

(i), substitute q = N/S and q = nH/S. Given

max{
pL − c

1− δ
−

pL

1− δ + δN
S

,
pH − c

1− δ
−

pH
1− δ + δnH

S

} ≥ 0

from Lemma 1, we get that for either q∗ = N/S or q∗ = nH/S, VNC > VC .

Hence, there exists an equilibrium with high quality products and market

sky (1983), prices lead to separation or semi-separation.
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thickness q∗ = N/S or q∗ = nH/S.

The only if part can be proved by considering what happens if

max{
pL − c

1− δ
−

pL

1− δ + δN
S

,
pH − c

1− δ
−

pH
1− δ + δ nH

S

} < 0

From Lemma 1, we know that for VC > VNC at q = nH/S if pH−c
1−δ

− pH
1−δ+δ

nH
S

<

0 and p = pH . Notice that VNC −VC increases in q∗ (gains from not cheating

rises at a lower rate than gains from cheating as market thickness increases).

So, VC > VNC at q < nH/S since VC > VNC at q∗ = nH/S. For q
∗ = N/S

and p = pL, VC > VNC sincepL−c
1−δ

− pL
1−δ+δN

S

< 0.

Hence, VC > VNC for q < N/S as well. The different p′s are such that

it either satisfies the VL or the VH type’s incentive constraint. The different

cases are similar, the difference in the expression occurs because q∗ is either

less or more than unity. The corresponding expressions can be derived from

Lemmata 1 and 2.

Proof of Proposition 2

Consider the seller’s problem. We now show that there exist a symmetric

equilibrium in which all sellers choose the same price and that the equilibrium

price must be either VL and VH . First note that different type of buyers

cannot be charged different prices as sellers cannot distinguish types, hence

price announcements cannot be conditioned on buyer types. We consider

the different values that p can take and then show what can be sustained in

equilibrium.

We first show that the values for p∗ other than VL and VH are not con-

sistent with equilibrium behavior.

Suppose sellers charge a price p < VL. This is not optimal as if all sellers

are charging p < VL, a seller can raise prices by ε/k with k ≥ 1 such that

p+ ε/k < VL which (under monotone beliefs) would cause a matched buyer

to buy as the expected surplus is higher than that waiting next period and
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incurring a rematching cost of ε15. Hence, p∗ < VL is not possible.

Now suppose VL < p < VH . At this p only VH type will buy the product.

However, a seller can deviate and charge p+ ε/k < VH at which it is best for

the VH buyer to buy. The deviation thus increases seller’s expected profits.

Hence, VL < p∗ < VH is not possible either.

It is of course obvious that p > VH cannot be an equilibrium as sellers

will get no buyers at that price and can increase profits by dropping prices

to VH .

Thus the only 2 possibilities are p∗ = VL or p∗ = VH .

SupposeN(VL−c) > nH(VH−c).We show that p∗ = VL is an equilibrium.

It is obvious that a downward deviation i.e. a drop to a price below VL is

not optimal. Similarly a deviation to a price higher than VH is not optimal.

Consider any deviation to a price p′ such that VH > p′ > VL; no VL type

buyers will buy as VL − p′ < 0. So the only possibility is that VH will buy.

Whether or not they do so depends on p′ and their beliefs about other sellers.

Considering the best scenario for the seller, suppose all buyers of type VH buy;

expected profits for the seller is nH(p
′
−c)

S
. However, N(VL − c) > nH(VH − c)

or N(VL−c)
S

> nH(VH−c)
S

which means N(VL−c)
S

> nH(p
′
−c)

S
as p′ < VH showing

that a deviation is not optimal even when all VH buyers purchase the object.

When N(VL − c) < nH(VH − c) the equilibrium price that maximizes

profits is VH . We now show this is an equilibrium.

It is easy to see that a deviation to any price p′ such that VL < p < VH

is not profitable as VL still does not buy. Now a seller can deviate to VL to

pick up more buyers. But as N(VL− c) < nH(VH − c) that reduces expected

profits from nH(VH−c)
S

to N(VL−c)
S

. Hence, when all sellers are charging VH no

one will deviate.

Of course, when N(VL − c) = nH(VH − c) either p∗ = VL or p∗ = VH give

equal profits and both are equilibrium profit maximizing prices.

15Recall that a buyer will wish to be rematched if Wk + ε < E(Wk+1).
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8 Appendix 2

The analysis with sellers with differing survival probabilities

We extend the model to allow the sellers to vary in their survival proba-

bilities. Assume there are two types of sellers characterized by survival rates

δh and δl. As before there are two types of buyers. We now characterize the

steady state for the extended model.

Let x be the probability of meeting an honest seller16 and let γ and 1− γ

be the (steady state) fractions of the two types of sellers δh and δl in the

market. We use si to denote the probability that type i seller is honest.

(i = l, h.) Thus, x = γsh+(1−γ)sl. For a buyer, denote by bi the probability

of entry in the market and by ni the number of type i buyers.(i = L,H).

Given our assumption on buyers’ valuations (VL < VH) and sellers’ survival

probabilities, (δl < δh) we note that it cannot be the case that a high

valuation type VL buys while type VH does not and type δl is honest and

type δh is not. Thus, the admissible randomizations for buyers and sellers

can be divided into the following cases:

Buyer: (i) bL = bH = 0 (ii) bL= 0 < bH < 1 (iii) bL= 0 < bH= 1 (iv)

0 < bL< bH= 1 (v) bL= bH= 1.

Seller: (i) sl= sh= 0 (ii) sl= 0 < sh< 1. (iii) sl = 0 < sh= 1 (iv) 0 < sl

< sh= 1 (v) sl= sh= 1

Steady state equations giving us the fraction of each type of seller is

obtained by equating total births and deaths. Births are in an exogenously

fixed ratio. In a steady state, the fraction of each type of seller in the market

will be unchanged. Let a denote the exogenously fixed ratio of type δh sellers

entering the population, D the number of deaths (i.e. exits) each period and

B denotes the total number of births in that period. D has two components,

an exogenous component δi for each type and an endogenous component

16We take that to be equal to the proportion of high quality goods sold which is a fair
approximation for a large population. Since we are doing ex ante maximization this seems
reasonable.
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which comes from being dishonest and being forced to leave the market.

When there are fewer buyers than sellers the following two equations provide

exact expressions for these quantities:17

Sγ ((1− q∗)(1−δh ) + q∗(1− sh +sh (1−δh) )) = aB (1)

S(1−γ )((1− q∗)(1−δl ) + q∗(1− sl +sl (1−δl) )) = (1− a)B (2)

D ≡ B (3)

The equation can be explained quite simply-the unmatched fraction of

sellers 1− q exit at a rate 1− δ. The fraction of matched sellers is q∗. They

are honest with a probability 1 − s in which case they exit at their natural

rate of 1− δ. The dishonest fraction (qs) die with probability 1.18 Note that

D = B always holds whereD is obtained from adding the first two equations.

This is because we have assumed that the total number of births is always

equal to total number of deaths (fixed number of sellers in the market). In

addition, in steady state the above two equations hold i.e. in steady state

the number of deaths of each type of seller is equal to the number of births

of each type.

From this we can find out the steady state ratio of sellers for the different

types of randomizations. Together with the buyers’ and sellers’ incentive

17Note that the distribution of sellers in the population will not, in general, be equal to
the distribution of new born sellers. This is because δl sellers survive for shorter periods
which is why the exogenous ratio of births must have higher proportion of δl types than
in the (steady state) population.

18Of course, there is an integer problem here in that the number of sellers may be
fractions. Since we are dealing with large numbers we ignore this. In any case this is not
germane to our analysis.
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constraints we can get the possible equilibria in our model. The following

Lemma gives us the simplified steady state expressions for the buyers’ and

sellers’ optimization problem (analogue of Lemma 1).

Lemma 3 In steady state and for q∗ < 1 the sellers’ decision problem sim-

plifies to the following rule:

Seller j is honest iff (p∗−c)q∗

1−δj
≥ p∗q∗

1−(1−q∗)δj
(is indifferent if this holds with

equality).

Proof. In steady state γt = γ, qt = q and xt = x. Given this, a seller of type

j chooses to maximize V = Max (VC , VNC). Putting qt = q∗ for all t we get

VC =
p∗q∗

1−(1−q∗)δj
and VNC =

(p∗−c)q∗

1−δj
. Thus, the seller chooses the maximum

of the two.

When q∗ is greater than 1 the steady state equations get simplified. Now

there is no possibility of not meeting a buyer and q∗ is simply the expected

number of buyers every period. Thus, dishonest sellers exit with probability

1 and the steady state equations reduce to

Sγ(1− sh + sh(1− δh)) = aD (2)

S(1− γ)(1− sl + sl(1− δl)) = (1− a)D (3)

We can work out the different types of steady states using the admissible

values of buyers’ and sellers’ randomizations. Together with the incentive

constraints we can find out what steady states can be supported for different

parameter values. Even without the detailed algebra, however, we can under-

stand what is going on quite clearly by drawing graphs of how the thickness

of markets change (because of the buyers’ entry decision) with the steady

state level of honesty and how the level of honesty changes with the market

thickness. The intersection of the two curves gives us the possible steady

states.
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For certain parametrizations which yield multiple trade equilibrium, we

plot two graphs illustrating this. In figure 3 we plot the level of honesty

(x) as a function of market thickness (q). Note that more thickness can

never induce less honesty so the curve will never slope down.19 In figure 1

upto qh both types prefer to be dishonest so x is zero. At qh the sellers

with survival probability δh are indifferent to being honest and dishonest.

So they randomize-as sh, which is the randomization probability of type

δhbeing honest rises, so does the steady state level of honesty. Beyond qh

type δh strictly prefers to be honest and type δl still prefers to be dishonest.

However if q is less than 1 it increases the probability of matching and as δl

exits faster, the steady state level of the δl type gets lowered thereby raising

the level of honesty. (The mathematics showing the convex shape is worked

out in end of this appendix). At ql the δl type is indifferent and beyond that

both types prefer to be honest. Note that this is not the only possible shape

of the curve. There are some conditions on the minimum amount of patience

and gains from trade for sellers to decide to be honest at some level of market

thickness. Moreover, when the market thickness is such that q is unity or

more we will see how these conditions entirely determine sellers behavior

(beyond q = 1 market thickness has no effect on the level of honesty). Thus

this curve can be thought of as the sellers response curve.

Figure 3: Seller’s response curve

In figure 4 we plot the response of buyers ( and hence market thickness)

to the level of honesty. The interpretation is similar but there is no convex

portion because buyers live only 1 period and thus their steady state is not

endogenously determined. We call this the buyers’ response curve.

Figure 4: Buyer’s response curve/

In figure 5 we plot the two curves together and their intersection gives us

the steady states. In general, we get multiple steady states.

Figure 5: Equilibrium

19The sufficient condition for multiplicity ensures this.
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Figure 3:

Figure 4:
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Figure 5:

We now present some propositions about the existence of multiple steady

states and bounds on market thickness(q) which induce this. The first is the

analogue of proposition 1 in the paper while the second gives conditions for

multiple trade equilibria

Proposition 3 If multiple equilibria exists, pδj − c ≥ 0 for at least one j

(j=l,h).and N ≤
c(1−δj)

(p−c)δj
.(Necessary condition), where p is the equilibrium

price charged

If pδj − c ≥ 0 for all j and N ≤ c(1−δj)

(p−c)δj
for all j or N ≥ S then multiple

equilibria exists. (Sufficient condition)

These are conditions on the minimum level of patience and gains from

trade necessary to ensure that at least one type of seller finds it optimal to

be honest at some level of market thickness. Moreover the sellers and buyers

decision must be mutually consistent in the sense that the level of honesty
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of type j seller must induce that market thickness at which they choose to

be honest).

Proposition 4 Multiple trade equilibria exist if the necessary and sufficient

conditions in Proposition 3 are satisfied and in addition p/VH < x∗ <

p/VL and qh < nH/S < ql where x∗=the maximum value of x when q = qh,

where ql =
c(1−δl)
(p−c)δl

and qh =
c(1−δh)
(p−c)δh

.20

This proposition sets conditions on the proportion of the two types on

either side of the market. Intuitively, this means that if there are too many

patient sellers or high valuation buyers the only steady state involving posi-

tive trade will have the high quality goods on sale with all buyers entering.

As the steady states can be Pareto ranked we can speak of non degenerate

states as first, second etc. in ascending order of quality and demand. Given

the conditions in this proposition, we can characterize the first non degen-

erate steady state quite sharply i.e. we can calculate the randomizations by

buyers and sellers that support this. Corollary 1 formalizes this.

Corollary 1 If Proposition 4 holds then the first non zero steady state in-

volves randomization by type H buyers and type h sellers with the level of

honesty at xh and the market thickness at qh. Thus, the corresponding ran-

domizations can be calculated.

Figure 3 makes this quite clear.

We now work out the steady states in detail for the case of more sellers

than buyers . For more buyers than sellers the expressions differ but the

analysis is simpler-we briefly discuss that after working through the various

cases for q∗ < 1.

Steady state calculations

Case 1: sl = sh = 0

20x∗ can be calculated using the steady state equations. In case 2 putting sh = 1 we
can find γ and hence x∗.
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The steady state ratio
(
γ

1−γ

)
= (1−δl)a

(1−δh)(1−a)
when q∗ < 1

(otherwise the steady state equations is simply a
1−a

.However in equilib-

rium q is 0 since x = 0 and the optimal response is b1 = b2 = 0)

Case 2: sl = 0 < sh < 1

The steady state ratio is found by equating the ratio of deaths of the two

types to the exogenously given births (or inflow).Thus we have
γ((1−q)(1−δh)+q((1−sh)+sh (1−δh))

(1−γ)(q+(1−q)(1−δl)
= a

1−a

Now we can solve for q by looking at the sellers decision problem. For

the seller of type δh to be randomizing it must be that he is indifferent

to cheating and being honest. Hence the payoffs from cheating and being

honest must be equal. Hence we get (p∗−c)q∗

1−δh
= p∗q∗

1−(1−q∗)δh
,where the left hand

side represents the gains from being honest and the right hand side the gains

from cheating. Solving for q∗ we get q∗ = c(1−δh)
(p−c)δh

. Substituting in the buyers

entry problem we can find out the number of buyers who enter and from

that γ and hence sh can be solved. More precisely since S (the total stock

of sellers) is known from q we can calculate n (those buyers who enter in

that period), If n is greater than N (the population of potential buyers)

then there is no solution. If n is less than the type of VH buyers then we

calculate the randomization α so that only n buyers enter. At this it must

be that these buyers are indifferent hence xVH = 1 giving us the value of x

and hence γ. Thus h2 can be calculated. If n equals the number of type VH

buyers then 1/VH ≤ x < 1/VL and hence admissible ranges of γ and hence

sh can be found.(this would correspond to a continuum of equilibria). For

n such that type V2 always enters and type VL is indifferent x can again be

precisely calculated and hence γ and sh can be solved. Finally if n = N

then we can again solve for the admissible ranges of steady states and seller

randomizations.

Case 3 :sl = 0 < sh = 1

The steady state equation is given by
γ(1−δh)

(1−γ)(q+(1−q)(1−δl)
= a
1−a
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and c(1−δh)
(p−c)δh

< q < c(1−δl)
(p−c)δl

must hold. Now for each q in this range find

γ and hence x. This gives us the level of honesty induced by the different

values of q. (this gives us the sellers response curve). Now for each of this x

so found find the level of q this induces by looking at the buyers maximization

problem, This gives the buyers response curve. If the x induced by a value

of q in turn induces the same q we have an equilibrium point.

Case 4 : 0 < sl < sh = 1

With the impatient sellers randomizing the steady state equation is given

by
γ(1−δh)

(1−γ)((1−q)(1−δl)+q((1−sl)+sl(1−δl))
= a

1−a
.The value of q is found by equat-

ing the gains from honesty and cheating for the δl type of seller giving us

q = c(1−δl)
(p−c)δl

. Plugging in the buyers maximization problem we get x and sub-

stituting these values in the steady state equation gives us the equilibrium

randomization for the seller.

Case 5: sl = sh = 1

With both types being honest the steady state becomes
γ(1−δh)

(1−γ)(1−δl)
= a

1−a

Note this must induce both types of buyers to enter (since x = 1, Vi > 1

for i = L,H by assumption ) -with only high quality objects on sale, by

assumption all potential buyers must find it optimal to enter.

When q∗ > 1 we know that sellers behavior is independent of q. Thus

their choice is dependent only on whether pδ > c or the converse. Depending

on that each type of sellers behavior is determined. As there is no more

uncertainty about matching we do not have the part with 1−q. The analysis

is similar except that if s = 0 for any type at q ≥ 1 it is always 0.

Proof of proposition 1:

Proof. Suppose not, This would imply that pδ < c. We have to show that

this cannot be if the gains from cheating are always lower than the gains
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from honesty. We can see this from the sellers discounted present value of

gains from the two types of behavior

For q∗ < 1 we have π∗q∗

1−δ
> p∗q∗

1−(1−q∗)δ
which gives us q∗ > c(1−δ)

(p−c)kδ
(substi-

tuting p− c for π). Since q < 1 implies that c(1−δ)
(p−c)kδ

< 1. For this to be true

we must have must have pδ > ccontradicting the hypothesis that pδ < c

For q∗ > 1 π∗q∗

1−δ
> p∗q∗ which again gives us p∗δ > c.

Sufficiency :Consider the q for which both types of sellers are honest.

(This will always be the case for q ≥ 1 since the condition for honest behavior

viz. pδ > c holds for both i). Thus, x∗ = 1 which implies both types of buyers

enter. Thus apart from the no trade equilibrium the full honesty equilibrium

with full entry holds. For this we of course require that the q∗ at which

this occurs is not incompatible with the total number of potential buyers

i.e.q∗S ≤ n.

Proof of proposition 2:

Proof. Figure 3 makes this quite clear . The first intersection on the positive

quadrant is ensured by the given condition. We now need to show at least

a second intersection exists. If the configuration is as shown in figure 3 it

is obvious. Otherwise by proposition 3 (sufficient condition) we know that

at the maximum level of q there is an equilibrium with full honesty and full

entry.

Proof of corollary 1:

Proof. The proof is clear from figure 3. Given condition 2 x2 must lie

to the left of x∗ and q2 must lie below n2/S . Thus, this gives us the first

intersection of the 2 curves beyond the origin. The buyers randomization

is got by simply equating αn2 = q2.(α is the randomization probability of

buyers of valuation V2).For the seller we calculate this from the steady state

equation (case 2 ).

To show that the steady state level of honesty rises as market thickness

increases and the inequalities in case 3 hold.
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Proof. The steady state equation is γ(1−δh)
(1−γ)(q+(1−q)(1−δl)

= a
1−a

which gives

us γ

1−γ
= b(q+(1−q)(1−δl)) where b is a constant (= a

(1−a)(1−δh)
). This simpli-

fies to γ=1− 1
1+b(1−δl+q∗δl)

.Taking derivatives we have dγ

dq∗
= δ1

(1+b−bδl+bqδl)2
> 0

showing that it is increasing in q∗. The second derivative is d
2γ

dq2
= −

2δ2l
(1+b−bδl+bqδl)3

<

0 justifying the shape of the curve.
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