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Abstract

We consider a dynamic decentralized market in which sellers possess private information

about the quality of their unit and buyers can acquire information about the quality of their

randomly matched partner. We assume that buyers’ information acquisition is fully flexible

subject to uniformly posterior-separable information costs. We characterize stationary mar-

ket equilibria and show that complementarity between buyers’ screening and sellers’ trading

incentives can cause equilibrium multiplicity, and lower information costs can be harmful to

buyers and even Pareto worsening.
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1 Introduction

Advances in computing, communication, and data processing have substantially reduced the costs
of acquiring knowledge and transmitting information. For an individual decision maker facing a
fixed environment, the benefits are straightforward. Consider a buyer who is uncertain about the
value of an asset. Ceteris paribus, a reduction in information costs necessarily (albeit not always
strictly) improves his expected payoff: he can obtain better information, or retain his previous
information and decision rule at a lower cost. The same reasoning applies to all other contexts,
such as a firm assessing a prospective employee or an investor evaluating a project.

Technological progress, however, rarely lowers information costs for only one individual.
Other buyers gain access to the same improvements and adjust their information acquisition and
trading behavior as well. Their collective response changes which assets remain available, the
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prices sellers are willing to accept, and the value of continuing to search. Thus, a buyer does not
simply face a cheaper version of his original decision problem; he faces a different decision prob-
lem. This paper studies these market-wide adjustments and their economic consequences. Do the
private benefits of cheaper information survive in market equilibrium? Can buyers themselves be
worse off when all of them can acquire information at lower costs? In other words, what are the
general equilibrium effects of declining information costs?

We consider a canonical dynamic decentralized version of Akerlof’s market for lemons.1 New
buyers and sellers enter in each period, and market participants are randomly matched. Each seller
privately knows the quality of her object, which is either high or low, and there are positive gains
from trade for both qualities. Upon meeting a seller, a buyer can acquire information about quality
before making a take-it-or-leave-it price offer. If the seller accepts, both parties exit; otherwise,
they return to the market and meet new partners. Buyers do not observe sellers’ trading histories,
so their prior beliefs depend on the market composition of available sellers. We focus on stationary
market equilibria and examine the effects of a common reduction in buyers’ information costs.

Unlike most existing studies of dynamic adverse selection (e.g., Kaya and Kim, 2018; Zou,
2025), we assume that buyers’ information acquisition is fully flexible. Following the modern
information design approach, each buyer can choose any experiment about the matched seller’s
quality, subject to a uniformly posterior-separable (UPS) cost function (Caplin et al., 2022): the
cost of an experiment is proportional to its expected reduction in uncertainty, with a common
parameter, λ, measuring the unit cost of information. Buyers thus choose not only whether to
acquire information, but also how much and what to learn.

This flexibility allows us to isolate strategic information-acquisition incentives from ad hoc re-
strictions on the available signals. Even at a given level of expenditure, buyers can choose among
experiments that reveal different information, tailoring their learning to the tradeoffs between mak-
ing a high offer, making a low offer, and continuing to search. The UPS specification also makes
comparative statics particularly natural: a reduction in λ proportionally lowers experiment costs at
any given prior, while buyers optimally adjust both the amount and the content of their information.
By contrast, lowering the fixed cost of observing a given signal changes the incentive to acquire it
but not its content conditional on acquisition. Modeling technological progress as an improvement
in an exogenous signal instead requires specifying how that content changes. We change the cost
of information rather than prescribe the information buyers receive, allowing their experiments to
respond endogenously to both lower costs and the market adjustments they induce.

1Our model builds upon the seminal stationary framework of Moreno and Wooders (2010) in which (uninformed)
buyers do not receive any information about (informed) sellers. See, e.g., Janssen and Roy (2002) for a centralized
market model, Blouin and Serrano (2001), Camargo and Lester (2014), and Moreno and Wooders (2016) for non-
stationary market models, and Hörner and Vieille (2009) and Kim (2017) for different observability assumptions
about sellers’ histories.
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We characterize stationary market equilibria. When adverse selection is severe, buyers neces-
sarily acquire information: a no-learning equilibrium does not exist for any finite unit cost. Under
mild adverse selection, by contrast, a no-learning equilibrium exists if and only if information is
sufficiently costly. In an informative equilibrium, optimal learning takes a binary form. The fa-
vorable outcome induces the buyer to offer the high price, equal to high-type sellers’ reservation
price. Following the unfavorable outcome, He offers low-type sellers’ reservation price, makes a
losing offer that both types reject, or randomizes between these alternatives. This structure allows
us to characterize screening equilibria according to whether buyers make either, both, or neither of
two errors: offering the high price to a low-type seller and failing to offer it to a high-type seller.

The analysis yields three main economic results. First, unlike the no-information and perfect-
information benchmarks, imperfect screening can support multiple stationary equilibria. The
source is complementarity between buyers’ screening and low-type sellers’ trading incentives.
In a pool rich in high-type sellers, buyers can optimally demand strong evidence of high quality
before making a high offer. Low-type sellers then have little reason to wait for such an offer, which
lowers their reservation price and encourages them to trade quickly, sustaining a favorable pool.
Conversely, less stringent screening gives low-type sellers a greater chance of receiving a high
offer. Their stronger incentive to wait raises their reservation price and slows their exit, sustain-
ing a less favorable pool. Different screening strategies and market compositions can therefore be
mutually consistent under the same fundamentals.

Second, a reduction in information costs can be harmful to (uninformed) buyers, overturning
the direct private benefit that motivates our analysis.2 In fact, it can even be Pareto worsening,
lowering both buyers’ and low-type sellers’ payoffs. More effective screening reduces low-type
sellers’ chances of receiving a high price and therefore lowers their expected payoffs. At the
same time, it can make high-type sellers trade relatively quickly, leaving a less favorable pool for
subsequent matches. The resulting deterioration in buyers’ trading opportunities can outweigh their
direct gains from lower information costs. Thus, the same improvement in information technology
can benefit an individual buyer when others’ behavior is held fixed yet harm buyers when adopted
throughout the market.

Finally, cheaper information need not increase the amount of information acquired, measured
by the expected reduction in uncertainty per match. When inexpensive screening makes the pool
heavily concentrated in one type, buyers can learn quality almost perfectly while resolving little
uncertainty. An increase in information costs may then make the pool sufficiently more uncertain
that the expected amount of information acquired rises, despite the higher unit cost. This result

2We also show that a decrease in information costs can lower social surplus in our model. The result, however,
arises in the isolated bilateral bargaining setting as well: if trade is always socially desirable and the two parties would
trade without information then more (or, cheaper) information necessarily lowers social surplus.
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distinguishes the precision of learning from the uncertainty available to be resolved, as well as
from actual information expenditure. Once again, the market-wide effect cannot be understood by
holding the individual buyer’s decision problem fixed.

1.1 Related Literature

Our paper contributes to the literature on dynamic adverse selection. We build on the stationary
market of Moreno and Wooders (2010), in which decentralized trade mitigates the lemons problem
without additional buyer information. Kim (2017) shows that market composition and endogenous
outside options can alter the welfare effects of information about sellers’ time on the market. Kaya
and Kim (2018) and Daley and Green (2012) study private buyer signals and public news, respec-
tively. We endogenize buyers’ private experiments and examine how a common change in their
costs affects the market.

The closest methodological antecedent is Kim et al. (2024), who study firms’ flexible informa-
tion acquisition about a worker and show that cheaper learning has ambiguous effects on unem-
ployment duration. Their informational link across firms operates through the worker’s observed
duration. Here, histories are unobserved, and buyers are linked through the stationary pool of
sellers and both sides’ continuation opportunities. This distinction allows us to examine whether
buyers themselves benefit from cheaper information once market conditions adjust.

The market-composition channel is closely related to Zou (2025). In his model, expected resale
illiquidity encourages buyers to acquire a given noisy signal; screening then removes high-quality
assets relatively quickly and worsens the remaining pool. We share this feedback but abstract
from resale: successful buyers exit, whereas unsuccessful buyers continue searching. Moreover,
buyers choose the entire experiment rather than whether to acquire a fixed signal. Our focus is
on stationary screening and the effects of information costs, rather than transitions into and out of
information traps.

More broadly, the distinction between private and social returns to information is well estab-
lished (Hirshleifer, 1971). Glode et al. (2019) study information acquisition as an arms race, and
Fishman and Parker (2015) show how valuation and market prices can generate multiple equilib-
ria. Bargaining models likewise demonstrate that information choices interact with the terms of
trade (Dang, 2008; Chatterjee et al., 2025; Ravid, 2020). Our contribution is to study the additional
feedback through the market that unsuccessful traders return to, with flexible screening, reserva-
tion prices, continuation values, and seller composition jointly determined. The central question
is not merely whether information is socially valuable, but whether its private beneficiaries remain
better off after a market-wide reduction in its cost.

The remainder of the paper is organized as follows. Section 2 presents the model. Sections 3
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and 4 study the no-information and perfect-information benchmarks and their implementation.
Section 5 characterizes imperfect-information equilibria, and Section 6 examines multiplicity. Sec-
tion 7 studies the effects of declining information costs. Section 8 concludes.

2 Model

2.1 Physical Environment

Time is discrete and extends from −∞ to ∞. At the beginning of each period, a unit measure of
buyers (he) and a unit measure of sellers (she) enter the market. Each seller owns an indivisible
object of either high quality (H) or low quality (L). We will refer to a seller who owns a low/high
quality object as low/high type seller. Let q0 denote the fraction (measure) of high-type sellers
in the entry population. A type-a object, a ∈ {H,L}, yields utility va to the buyer and entails
production cost ca (incurred upon trade) for the seller. We assume that higher quality is more
valuable (vH > vL), more costly (cH > cL), and that there are gains from trade for both qualities
(va > ca). Seller type is privately known to sellers, while buyers are not informed, but can acquire
information about it.

At the end of each period, each buyer is randomly matched with a seller. The buyer has no
information about the seller’s history, but can learn about the seller’s type at costs defined shortly.
Then, the buyer makes a price offer, which the seller can accept or reject. If the offer is accepted,
trade occurs and both exit the market. If the offer is rejected, the buyer and seller remain in the
market. All individuals’ discount factor is given by δ ∈ (0, 1).

To focus on the most economically salient cases, we maintain the following three assumptions.3

Assumption 1 δ(cH − cL) > (vL − cL).

To understand this assumption, notice that vL is the highest price a buyer (knowing the seller’s
type) could offer to a low-type seller, while cH is the least price a buyer should offer to trade with a
high-type seller. The assumption states that low-type sellers are sufficiently patient and, therefore,
willing to reject vL if they expect to receive cH in the next period. Note that this assumption holds
only when (so implies) cH > vL.

Assumption 2 vH − cH ≥ vL − cL.

In other words, there are more gains from trade when the seller is of type h than when she is of type
ℓ. This assumption allows us to reduce the number of cases to consider, and the subsequent analysis

3The subsequent analysis can be modified or extended to relax each of these assumptions in the straightforward
manner. However, it would be at the significant cost of increasing the number of cases to consider.
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and results can be adapted to the opposite case where vL − cL ≥ vH − cH in a straightforward
manner.

Assumption 3 δ [(1− q0)(vL − cL) + q0(vH − cH)] > (1− q0)(vL − cL).

This assumption ensures that sellers are sufficiently patient relative to the incoming measure of
high-type sellers and, therefore, have a strong incentive to wait for cH . Its economic meaning
becomes more transparent in the following condition, which is sufficient for Assumption 3 given
Assumption 2:

δ [(1− q0)(vL − cL) + q0(vL − cL)] > (1− q0)(vL − cL) ⇐⇒ δ + q0 > 1.

2.2 Information Acquisition

2.2.1 Flexible Information Acquisition

Each buyer can learn about his matched seller with full flexibility. To be specific, let q∗ denote
the (equilibrium) proportion of high-type sellers in the market. Then, the buyer can choose any

distribution F over posterior beliefs q ∈ [0, 1] as long as it satisfies the following Bayes-plausibility
constraint:

q∗ =

∫
q dF (q). (1)

Clearly, getting no information is equivalent to choosing a degenerate distribution at q∗, while
perfect information corresponds to choosing a binary distribution over {0, 1}.

We assume that buyers face a uniformly posterior separable (UPS) cost function when ac-
quiring information (Caplin et al., 2022). Given the equilibrium belief q∗, the cost of choosing a
distribution F is:

C(F, q∗) = λ(Φ(q∗)−
∫

Φ(µ) dF (µ)) (2)

where Φ is a strictly concave function over [0, 1] and the coefficient λ measures the unit cost of
information. We normalize Φ(0) = Φ(1) = 0 without loss and assume that Φ is twice continuously
differentiable (with derivative ϕ) on (0, 1). Two leading examples we will use are quadratic costs
(when Φ(µ) = µ(1−µ)) and Shannon entropy costs (when Φ(µ) = −µ ln(µ)− (1−µ) ln(1−µ)).

Each distribution F describes buyers’ unconditional beliefs after information acquisition. From
each seller’s perspective, more important is buyers’ beliefs conditional on her true type, that is,
what beliefs buyers facing her will arrive at. For each a ∈ {H,L}, we let Fa denote the distribution
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of their conditional beliefs that correspond to the distribution F . Given any F , FL and FH should
satisfy the following two consistency conditions:

F (µ) = q∗FH(µ) + (1− q∗)FL(µ) and
µ

1− µ
=

q∗

1− q∗
dFH(x)

dFL(x)
.

This implies that FL and FH can be obtained from F as follows:

dFH(µ) =
µ

q∗
dF (µ) and dFL(µ) =

1− µ

1− q∗
dF (µ).

2.3 Market Equilibrium

We study steady-state equilibria of this market. To simplify the definition of equilibrium, we begin
with two general observations.

First, buyers never offer a price strictly above high-type sellers’ reservation value, cH . This
follows from the standard Diamond paradox argument: Let p denote the highest price buyers
would offer. Due to discounting, high-type sellers would be willing to accept any price above
(1 − δ)cH + δp. This suggests that p ≤ (1 − δ)cH + δp, which is equivalent to p ≤ cH . Note
that this implies that the reservation price of high-type sellers is always equal to cH , and they never
earn positive surplus.

Second, letting p denote low-type sellers’ reservation price,4 it incurs no loss of generality to
assume that each seller accepts any price weakly above her reservation price, and buyers offer
only cH , p, or a losing price (below p).5 In what follows, we use σH(µ) to denote the probability
that buyers offer cH , and σL(µ) to denote the probability that they offer p, when his belief after
information acquisition is equal to µ. We also let VB denote buyers’ market utility—their expected
payoff when they enter, or return to, the market—and u(µ) represent their expected payoff when
they face a seller who is the high type with probability µ (after their information acquisition). Since
high-type sellers accept only cH , while low-type sellers accept both p and cH ,

u(µ) = max {VB, (1− µ)(vL − p) + µVB, µvH + (1− µ)vL − cH} . (3)

Definition 1 A tuple (q∗, p, VB, F
∗(·), σH(·), σL(·)) comprises a steady-state market equilibrium

if the following conditions hold:

4Due to discounting and the fact that buyers never offer strictly more than cH , p < cH necessarily holds, because
even if a low-type seller will receive cH for sure in the next period, her reservation price is cL + δ(cH − cL) =
(1− δ)cL + δcH < cH .

5Alternatively, one can assume that buyers would offer only cH or p, but low-type sellers may not accept p with
probability 1. It is straightforward to show that this alternative assumption leads to the same market outcome as in our
main analysis once low-type sellers’ rejecting p is replaced with (or interpreted as) buyers’ offering a losing price.
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(i) Optimal offers: For each µ ∈ [0, 1], σH(µ) > 0 only when

µvH + (1− µ)vL − cH ≥ max{VB, (1− µ)(vL − p) + µVB},

and σL(µ) > 0 only when

(1− µ)(vL − p) + µVB ≥ max{VB, µvH + (1− µ)vL − cH}.

(ii) Optimal information acquisition: F ∗ is a solution to

max
F

∫
u(µ) dF (µ)− C(F ) s.t. q∗ =

∫
µ dF (µ).

(iii) Buyers’ market utility:

VB = δ

(∫
u(µ) dF ∗(µ)− C(F ∗)

)
.

(iv) Low-type sellers’ reservation price:

p = cL + δ

(∫
σH(µ) dF

∗
L(µ)(cH − cL) +

∫
(1− σH(µ)) dF

∗
L(µ)(p− cL)

)
.

(v) Steady-state condition:

q0
1− q0

=
q∗

1− q∗

∫
σH(µ) dF

∗
H(µ)∫

(σH(µ) + σL(µ)) dF ∗
L(µ)

.

In Definition 1, (i) and (ii) capture the optimality of buyers’ offer and information acquisition
strategies, respectively. (iii) and (iv) mean that all players’ market utilities should be computed
recursively, by taking into account their continuation actions and resulting payoffs. Note that in
(iii), u(µ) includes VB (see (3)). In addition, in (iv), we use the fact that low-type sellers are
indifferent between accepting and rejecting p (or receiving p and a losing price offer), so for the
purpose of computing their expected payoff, we can assume that they only face cH or p, not a losing
price; observe that in (iv), it is as if low-type sellers receive offer p with

∫
(1 − σH(µ)) dF

∗
L(µ),

instead of probability
∫
σL(µ) dF

∗
L(µ). Finally, (v) ensures that the distribution of sellers’ types

stays constant over time: the left-hand side represents the ratio of high-type sellers to low-type
sellers in the entry population, while the right-hand side captures the corresponding ratio in the
exiting population.
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3 Equilibrium with No Information Acquisition

We first consider the benchmark case where buyers do not acquire information and then study the
condition under which information acquisition is indeed irrelevant in our model.

3.1 Benchmark: Market with No Information Acquisition

In the absence of information acquisition, our model reduces to that of Moreno and Wooders
(2010).6 By definition, buyers’ strategies do not depend on their posterior beliefs (as there is no
updating at all), so we use σH and σL, instead of σH(µ) and σL(µ), to represent buyers’ offer
strategies.

The following proposition fully describes the market outcome.

Proposition 1 Suppose buyers do not acquire any information about sellers, and let q̂ := (cH −
vL)/(vH − vL). If q0 ≤ q̂ then q∗ = q̂, p = vL, VB = 0, and σH and σL are such that

vL = cL + δ [σH(cH − cL) + (1− σH)(vL − cL)] and
q0

1− q0
=

q̂

1− q̂

σH

σH + σL

.

If q0 > q̂ then q∗ = q0, σH = 1, σL = 0, VB > 0, and p = cL + δ(cH − cL) > vL.

If adverse selection is mild, in the sense that the proportion of high-type sellers in the entry
population is relatively large, then all buyers offer cH , so all sellers trade in their first match and
the proportion of high-type sellers, q∗, coincides with that of the entry population, q0. In this case,
buyers also obtain positive surplus, which amounts to VB = δ [q0vH + (1− q0)vL − cH ].

If adverse selection is severe (i.e., q0 ≤ q̂) then in equilibrium buyers must randomize between
cH and p: If they would offer only cH then q∗ = q0, in which case they obtain strictly negative
utility of VB = δ [q0vH + (1− q0)vL − cH ] < 0. If they would offer only p then, since high-type
sellers never trade, q∗ would be close to 1, in which case buyers would strictly prefer offering cH

to p, which is a contradiction. In addition, low-type sellers’ reservation price, p, should coincide
with vL: If p > vL then buyers would never offer p, so trade takes place only at cH . Then, q∗ = q0,
in which case buyers have no incentive to offer cH , as well. This means that low-type sellers
would never trade, in which case p = cL, which is a contradiction. If p < vL, then buyers would
never offer a losing price, as they strictly prefer trading and earning positive surplus earlier. But

6One minor difference is that matching and trade take place at the beginning of each period in Moreno and Wooders
(2010), but at the end in our model. The only economic consequence of this difference is that buyers’ market utility
does not depend on whether they are new entrants or returning buyers who fail to trade with their matched sellers in
our model; in Moreno and Wooders (2010), new entrants’ market utility is higher than existing buyers’, because of
one free match-and-trade opportunity at the entry time. Our model can be interpreted as the discrete-time analogue to
the continuous-time version of Kim (2017), in which new entrants should also wait to meet sellers.
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then, low-type sellers always trade in their first match and exit fast, in which case the steady-state
condition can no longer be sustained. Combining the above two, it also follows that VB = 0 and
q∗ = q̂.

3.2 Condition for No Information Acquisition

Next, we consider our model of information acquisition and identify the condition under which
buyers choose not to acquire information (so the market outcome remains as in Proposition 1).
Formally, we study an individual buyer’s incentive to acquire information in the market equilib-
rium given in Proposition 1. As explained in Section 2, an individual buyer’s optimal information
acquisition strategy is given by

max
F

∫
u(µ) dF (µ)− C(F ) =

∫
(u(µ) + λΦ(µ)) dF (µ)− λΦ(q∗) s.t. q∗ =

∫
µ dF (µ).

As is well known by now, this problem can be solved through the method of concavification (Au-
mann et al., 1995; Kamenica and Gentzkow, 2011): Let U(µ) := u(µ) + λΦ(µ). The optimal
value of the above problem at each prior q∗ coincides with the value of the concave closure of U
(ignoring the constant −λΦ(q∗)), and any optimal signal induces only those posteriors at which U

meets the concave closure. A corollary of this is that no information (an uninformative signal) is
optimal if and only if a tangent line of U at prior q∗ stays uniformly above U .

3.2.1 Severe Adverse Selection

In Proposition 1, if q0 ≤ q̂ then q∗ = q̂ and VB = 0. In this case, u(·) in (3) simplifies to

u(µ) = max {0, µvH + (1− µ)vL − cH} =

{
0 if µ ≤ q∗

µvH + (1− µ)vL − cH if µ > q∗.

In other words, u(·) is a piecewise linear function with an upward kink at q∗, as depicted in Fig-
ure 1a. Combined with strict concavity of Φ, this implies that the function U = u + λΦ has a
shape depicted in Figure 1b, with two humps, one below q∗ and the other above q∗. The logic of
concavification then implies that there exists a unique optimal signal that induces two posteriors,
µ and µ, such that the tangent lines at the two points coincide and stay uniformly above U . Of
course, this implies that no information (equivalently, choosing the degenerate distribution at q∗)
is never optimal, leading to the following result.

Proposition 2 If q0 ≤ q̂ then, irrespective of the value of λ, there does not exist an equilibrium in

which buyers do not acquire information.
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0
q∗ = q̂

µ

u

(a) The function u(µ) when q0 ≤ q̂.

µµ

EF∗ [U(µ)]

0

U

q∗
µ

U

(b) The function U = u+λΦ (blue) and its concave
closure (red dashed).

Figure 1: Individual net payoff with and without information acquisition technology

The intuition behind this result is as follows: If q0 ≤ q̂ then, as shown in Proposition 1, buyers
are indifferent between offering cH and p = vL. In this case, an arbitrarily small amount of
information is beneficial to a buyer, as it enables him to break the tie between cH and vL. With
flexible information acquisition, the buyer does not have to incur substantial information costs and
so necessarily benefits from the information acquisition opportunity, regardless of the unit cost of
information, λ.

3.2.2 Mild Adverse Selection

Next, consider the case where q0 > q̂. Absent information acquisition, q∗ = q0 and buyers always
offer cH (i.e., σH = 1), strictly preferring it to p and a losing price. Since p = (1−δ)cL+δcH > vL

(Assumption 1), buyers never offer p, even if their belief falls to a very low value after information
acquisition. Meanwhile, buyers’ market utility is positive: VB = δ [q∗vH + (1− q∗)vL − cH ] > 0.
This suggests that u(·) becomes

u(µ) := max{VB, µvH + (1− µ)vL − cH} =

{
VB if µ ≤ µ̂

µvH + (1− µ)vL − cH if µ > µ̂

where µ̂ is the value such that

VB = µ̂vH + (1− µ̂)vL − cH ⇐⇒ µ̂ :=
VB + cH − vL

vH − vL
.

The function u(·) is, again, piecewise linear with one upward kink. An important difference
from the previous case is that the kink is not at q∗, but at µ̂ that is strictly smaller than q∗ (because
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q0 = q∗

U(q0)

µ̂

U(µ̂)

0
U

µ

U

(a) λ ≥ λ: No information acquisition is optimal.

µ

µ

q0 = q∗

E[U(q0)]

U(q0)

µ̂
0

U

µ

U

(b) λ < λ: Expected payoff with information
E[U(q0)] > U(q0), so information acquisition is
optimal.

Figure 2: Optimality of information acquisition.

VB includes δ with q∗). This makes it possible that the tangent line of U at q∗ stays uniformly
above U , and thus acquiring no information is optimal for buyers. The following result shows that
for any given q0(> q̂), this is indeed the case if and only if λ exceeds a certain threshold.

Proposition 3 If q0 > q̂ then there exists λ(> 0) such that there exists an equilibrium in which

buyers do not acquire information if and only if λ ≥ λ.

Intuitively, since µ̂ < q∗, the buyer benefits from information acquisition only when he acquires
a substantial amount of information. In particular, his information can change his offer (from cH

to a losing price) only when his belief becomes smaller than µ̂, whose associated information cost
is bounded away from 0. Therefore, a buyer can benefit from information acquisition if and only
if the unit cost of information is relatively small.

4 Equilibrium with Perfect Information Acquisition

This section studies another benchmark case where buyers obtain perfect information about sellers,
which can be interpreted as the opposite case to the previous no-information case. As in Section 3,
we first characterize the market outcome given perfect information about sellers and then identify
the condition under which the outcome can be sustained in our model (i.e., each individual buyer
indeed has an incentive to obtain perfect information).
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4.1 Market with (Costly) Perfect Information

Under perfect information, the Diamond paradox applies to each type, so buyers never offer more
than ca to type-a sellers. It then follows that the low-type seller’s reservation price coincides
with her reservation value (i.e., p = cL) and each buyer can extract full trading surplus (va − ca)
from each type-a seller. Assumption 2 then implies that a buyer, who can never obtain more than
vH − cH , will always trade with a high-type seller. However, he may not always trade with a
low-type seller, because he has an incentive to wait to meet a high-type seller.

To make this benchmark directly comparable to our model, we assume that a buyer should
incur the cost of obtaining perfect information whenever he meets a seller. By our cost function
specification, the cost amounts to

λ (Φ(q∗)− (1− q∗)Φ(0)− q∗Φ(1)) = λΦ(q∗),

where the equality is due to our normalization, namely, that Φ(0) = Φ(1) = 0.
Let δ(< 1) denote the value such that

vL − cL = δ [(1− q0)(vL − cL) + q0(vH − cH)− λΦ(q∗)]

⇐⇒ δ :=
vL − cL

(1− q0)(vL − cL) + q0(vH − cH)− λΦ(q∗)
.

In words, if δ is a buyer’s discount factor then he is just indifferent between trading with a low-type
seller in the current period (so earning vL − cL) and waiting until the next period and meeting a
high-type seller with probability q0. If δ ≤ δ then a buyer would not be willing to forgo today’s
trading opportunity with a low-type seller to be able to meet a high-type seller in the next period,
so all agents trade immediately. If δ > δ and q∗ = q0 then buyers would not be willing to trade
with low-type sellers, which cannot be the case in steady state. In this case, q∗ would be adjusted
so as to provide a proper trading incentive for buyers.

The following proposition provides a comprehensive characterization for the market outcome
under perfect information.

Proposition 4 Suppose buyers perfectly learn about their matched sellers. If δ ≤ δ then q∗ = q0

and buyers offer cL to low-type sellers with probability 1. If δ > δ then q∗ is the value such that

vL − cL = δ [(1− q∗)(vL − cL) + q∗(vH − cH)− λΦ(q∗)]

and buyers offer cL to low-type sellers with probability σ∗
L (and a losing price with probability

13



1− σ∗
L) where σ∗

L is the value such that

q0
1− q0

=
q∗

1− q∗
1

σ∗
L

⇐⇒ σ∗
L :=

1− q0
q0

q∗

1− q∗
.

In the former case where δ ≤ δ, each buyer trades with his first matched seller, regardless of
her type. Therefore, buyers’ market utility is given by

VB = δ [(1− q0)(vL − cL) + q0(vH − cH)− λΦ(q∗)] .

By contrast, in the latter case where δ > δ, a buyer may not trade if he meets a low-type seller.
In this case, buyers’ market utility should equal vL − cL. To see why this is the case, suppose
VB < vL − cL, so that buyers prefer trading with a low-type seller to waiting until the next period.
Then, all sellers trade immediately, so q∗ = q0. This yields a contradiction because

δ > δ ⇐⇒ VB = δ [(1− q0)(vL − cL) + q0(vH − cH)− λΦ(q∗)] > vL − cL.

Next, suppose VB > vL − cL. Then, low-type sellers never trade (exit), so the market would be
swamped by them (i.e., q∗ = 0 in steady state). But then, a buyer would have to wait arbitrarily
long to meet a high-type seller, in which case his expected payoff would be close to 0 (strictly
below vL − cL > 0), which is a contradiction.

4.2 Condition for Perfect Information Acquisition

We now consider an individual buyer’s incentive and determine the condition under which he
indeed wishes to learn perfectly about his matched seller.

Suppose a buyer’s (posterior) belief about his matched seller is µ ∈ [0, 1]. Under perfect
information, type-a sellers’ reservation price is equal to ca. Therefore, if a buyer’s (posterior)
belief about his matched seller is µ ∈ [0, 1] then his indirect utility is given by

u(µ) = max{VB, µVB + (1− µ)(vL − cL), µvH + (1− µ)vL − cH}.

Whether VB < vL − cL or VB = vL − cL (equivalently, whether δ < δ or not), u is a piece-
wise linear function with one upward kink. This implies that the same concavification logic as
in Section 3.2 directly applies to the current problem. Applying the fact that perfect information
(a binary distribution with support {0, 1}) is optimal if and only if the chord connecting between
(0, u(0) + λΦ(0)) and (1, u(1) + λΦ(1)) lies uniformly above u+ λΦ (i.e., the line should be the
concave closure of u+ λΦ as seen in Figure 3), the following result ensues.
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Figure 3: Perfect information acquisition is optimal.

Proposition 5 There exists an equilibrium in which buyers obtain perfect information about sellers

if and only if

− (vL − cL − VB) + λϕ(0) ≤ vH − cH + λΦ(1)− (vL − cL + λΦ(0)) ≤ vH − vL + λϕ(1) (4)

⇐⇒ λϕ(0) ≤ vH − cH − VB and λ(−ϕ(1)) ≤ cH − cL.

Proof. Notice that the middle expression in (4) represents the slope of the chord that connects
between (0, u(0) + λΦ(0)) and (1, u(1) + λΦ(1)). Therefore, the first inequality means that the
slope weakly exceeds the slope of u+ λΦ at 0, while the second means that the slope is not larger
than the slope of u+λΦ at 1. Due to a two-hump shape of u+λΦ, this is a necessary and sufficient
condition for the chord to uniformly stay above u+ λΦ.

Notice that (4) always holds if λ = 0, because VB < vH − cH < vH − vL. Of course, this
just means that a perfect-information equilibrium exists if information is costless. Proposition 5
shows that the equilibrium exists even when λ > 0. As is intuitive, (4) holds only when λ is
sufficiently small: Since Φ is strictly concave, ϕ(0) > ϕ(1). Therefore, (4) holds only when
λ(ϕ(0)− ϕ(1)) ≤ vH − cL − VB.

It is also worth noting that (4) requires ϕ to be bounded: If not, ϕ(0) = ∞ or ϕ(1) = −∞,
so at least one inequality in (4) fails. In other words, if the information cost function satisfies a
type of Inada condition (e.g., when Φ is the entropy function such that Φ(µ) = −µ log(µ)− (1−
µ) log(1− µ)) then there never exists a perfect-information equilibrium.
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5 Equilibrium with Imperfect Information Acquisition

This section considers a non-extreme, and more representative, case where buyers obtain some
imperfect (but non-negligible) information about sellers. We focus on the case where buyers’
beliefs stay in the interior (0, 1), which we refer to as “interior screening equilibrium” hereafter,
relegating the (one-sided boundary) cases where buyers’ beliefs may become equal to 0 or 1 to
Appendix B.

Buyer optimality. By the usual optimal pricing logic, it suffices to consider the following three
prices for buyers’ price offers: a losing price (strictly below p), p (low-type sellers’ reservation
price), and cH (high-type sellers’ reservation price). Therefore, the buyer’s indirect payoff as a
function of his posterior belief µ is given by

u(µ) := max{VB, µVB + (1− µ)(vL − p), µvH + (1− µ)vL − cH}.

As before, an individual buyer’s information acquisition problem is given by

max
F

∫
(u(µ) + λΦ(µ)) dF (µ)− λΦ(q∗) s.t.

∫
µ dF (µ) = q∗.

Again, u+λΦ has a two-hump “piecewise concave” shape, which leads to the following result via
the usual concavification argument.

Lemma 1 In interior screening equilibrium, each buyer chooses a binary signal such that the

resulting posteriors, µ(< q∗) and µ(> q∗), satisfy7

u′(µ) + λϕ(µ) =
u(µ) + λΦ(µ)− (u(µ) + λΦ(µ))

µ− µ
= u′(µ) + λϕ(µ).

If the realized posterior is µ then the buyer offers cH (i.e., σH(µ) = 1). If the realized posterior

is µ then the buyer offers a losing price (i.e., σL(µ) = σH(µ) = 0) if VB > vL − p and p (i.e.,

σL(µ) = 1) if VB < vL − p.

7Allowing for the possibility that µ = 0 or µ = 1, this condition can be written as

u′(µ) + λϕ(µ) ≤
u(µ) + λΦ(µ)− (u(µ) + λΦ(µ))

µ− µ
≤ u′(µ) + λϕ(µ),

with the first inequality holding with equality if µ = 0 and the second one holding with equality if µ = 1.
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Buyers’ market utility. Note that buyers’ optimal strategy in Lemma 1 (i.e., µ and µ) depends
on VB (and q∗). Lemma 1, in turn, implies that VB is determined as follows:

VB = δ
[
(1− τ)max{VB, (1− µ)(vL − p) + µVB}+ τ(µvH + (1− µ)vL − cH)− C(µ, µ; q∗)

]
,

(5)

where τ is the value that makes the two posteriors, µ and µ, consistent with q∗, that is,

(1− τ)µ+ τµ = q∗ ⇐⇒ τ =
q∗ − µ

µ− µ
(6)

and C(µ, µ; q∗) represents the cost of inducing a binary distribution over {µ, µ} from q∗, that is,

C(µ, µ; q∗) = λ
[
Φ(q∗)− (1− τ)Φ(µ)− τΦ(µ)

]
.

Low-type sellers’ reservation price. By the definition of her reservation price, a low-type seller
is indifferent between accepting and rejecting p, and thus she obtains the same payoff whether her
matched buyer offers p or a losing price. This means that for the purpose of deriving p, we can
assume that a seller’s (next) matched partner would offer either cH or p (not a losing price), so she
would definitely trade in the next period. It then suffices to compute the probability that she will
be offered cH .

By Lemma 1, a seller is offered cH if and only if her matched buyer realizes posterior µ.
Importantly, the probability of this event depends on the seller’s underlying type, because a buyer
is more likely to observe a good realization from a high-type seller than from a low-type seller. To
be formal, let βa denote the probability for type a ∈ {H,L}. Then, by Bayes’ rule,

µ =
q∗(1− βH)

q∗(1− βH) + (1− q∗)(1− βL)
and µ =

q∗βH

q∗βH + (1− q∗)βL

,

which can be explicitly solved as

βL =
q∗ − µ

µ− µ

1− µ

1− q∗
and βH =

q∗ − µ

µ− µ

µ

q∗
. (7)

Combining this with the above reservation price logic pins down low-type sellers’ reservation price
as follows:

p− cL = δ [βL(cH − cL) + (1− βL)(p− cL)] ⇐⇒ p = cL +
δβL

1− δ(1− βL)
(cH − cL). (8)
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Steady-state condition. In each period, a high-type seller trades if, and only if, her matched
buyer realizes posterior µ and, therefore, offers cH . Conditional on her type, this event occurs with
probability βH , where βH is given as in (7). Meanwhile, a low-type seller trades not only when her
matched partner offers cH (following posterior µ), but also when he realizes posterior µ and then
offers p. For the market proportion of high-type sellers, q∗, to stay constant, the ratio of these two
probabilities should equate the corresponding ratio of the incoming population. This leads to the
following condition for steady-state equilibrium:

q∗

1− q∗
βH

βL + (1− βL)σL(µ)
=

q0
1− q0

. (9)

The steady-state equilibrium condition, (9), highlights the role of information acquisition in
our model. Absent information acquisition, as shown in Proposition 1, in equilibrium buyers
either offer only cH (if q0 ≥ q̂), or randomize among a losing price, p = vL, and cH (if q0 < q̂).
This is no longer the case in our model. First, it is possible that σL(µ) = 1, so that buyers never
offer a losing price. This can be sustained in our model because high-type sellers receive offer cH
more frequently than low-type sellers (i.e., βH > βL), and thus low-type sellers’ immediate trade
(always trading in their first match) does not necessarily drive up q∗ to an unsustainably high level.
Second, to the contrary, it is possible that σL(µ) = 0, in which case buyers offer either cH (after
realizing µ) or a losing price (after µ); note that in the no-information case, if q0 ≥ q̂ then buyers
always offer cH , not randomizing between cH and a losing price. Although trade occurs only at
cH , it does not imply q∗ = q0 in our model because, once again due to information acquisition,
βH > βL, so q∗ < q0 even when σL(µ) = 0.

The following result puts together all results so far.

Proposition 6 An interior screening equilibrium consists of a tuple (VB, p, q
∗, µ, µ, βL, βH , σL(µ))

that satisfies Lemma 1, (5), (7), (8), and (9).

We conclude this section by illustrating how one can establish the existence of (informative)
steady-state market equilibrium. We begin by taking VB ∈ [0, vL − cL]. Then, all equilibrium
conditions other than (5) can be used to determine the other equilibrium variables; in fact, this part
can be generalized so as to accommodate the possibility that µ = µ = q∗ (no information), µ = 0,
or µ = 1. Plugging those values into (5) produces an equilibrium value of VB, denoted by Φ(VB).
Clearly, a market equilibrium corresponds to a fixed point of Φ, whose existence follows from the
fact that Φ is continuous, Φ(0) ≥ 0, and Φ(vL − cL) ≤ vL − cL.
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(a) Equilibrium share of high-type sellers

0
λ

p

(b) Reservation price of low-type sellers

Figure 4: Equilibrium multiplicity under quadratic cost Φ(q) = q(1 − q). Parameters: vH =
4, vL = 1, cH = 2.5, cL = 0, δ = 0.95, q0 = 0.4. For λ ∈ [λ1, λ2] (shaded) three equilibria coexist,
shown in blue, orange, and green.

6 Equilibrium Multiplicity

Figure 4 shows how the two equilibrium values, q∗ and p, depend on λ (the unit cost of information)
for the case with quadratic information costs (i.e., Φ(µ) = µ(1−µ)). Its most intriguing feature is
that there may exist multiple equilibria; in the gray area, there are two or three equilibria.8

To understand this equilibrium multiplicity, suppose q∗ is relatively large, that is, the market
is mainly comprised of high-type sellers; this corresponds to the equilibrium that exist when λ

is close to 0 in Figure 4. In this case, buyers would set µ(> q∗) high, meaning that they would
offer cH only when they are sufficiently convinced that their matched partner is the high type. This
suggests that p (low-type sellers’ reservation price) would be low and close to cL; if µ = 1 (i.e.,
buyers offer cH only when they are certain that the seller is the high type) then low-type sellers
would never receive cH , in which case p = cL. This makes trading with a low-type seller attractive
for buyers, so they surely offer p (instead of a losing price) after observing µ. Then, low-type
sellers trade immediately, regardless of buyers’ signals about them, which is necessary to sustain a
high value of q∗.

Now, consider the opposite case where q∗ is relatively small, which corresponds to the equilib-
ria that exist when λ is sufficiently large in Figure 4. In this case, µ also remains relatively small,
which implies that low-type sellers face a significant chance of receiving offer cH . Then, p would
be significantly larger than cL. In particular, it could be that vL − p ≤ VB, so buyers would not
necessarily offer p (after observing posterior µ). This slows down low-type sellers’ trade, so q∗

indeed stays low.
To put it another way, equilibrium multiplicity in our market model stems from the novel

8With quadratic costs, equilibrium multiplicity always arises for a non-negligible λ interval. One can obtain this
result by first identifying the lowest value of λ with which an interior screening equilibrium exists and then proving
that a second interior equilibrium exists for a slightly larger λ.
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complementarity between buyers’ screening and (low-type) sellers’ trading incentives. The more
precisely buyers screen sellers (offering cH with a higher posterior), the less are low-type sellers
willing to wait for a high price. Conversely, precise screening (offering cH only with a sufficiently
high posterior) is less costly and, therefore, more likely to arise when low-type sellers trade faster
and so q∗ is already higher.

The above complementarity also explains why equilibrium multiplicity is present only when
λ takes an intermediate value. If λ is sufficiently small then buyers necessarily acquire precise
information, and thus a low value of q∗ cannot be sustained in equilibrium. Conversely, if λ is
sufficiently large then rigorous screening becomes too expensive for buyers, so a high value of
q∗ cannot be sustained in equilibrium. Notice that these patterns are consistent with Figure 4,
namely, that only the equilibrium with µ = 1 exists when λ is below the gray area, while only the
equilibrium with a low value of q∗ (and a high value of p) exists when λ is above the gray area.

When there are multiple equilibria, buyers and low-type sellers have opposite preferences over
them: buyers are better off, while low-type sellers are worse off, when q∗ is higher. As illustrated
above, when q∗ is higher, buyers offer cH to low-type sellers less frequently, which lowers low-type
sellers’ reservation price (equivalently, their market utility). Buyers benefit from higher q∗ in two
ways: (i) they are more confident (with higher µ) about the seller’s type when they offer cH ; (ii)
they can offer a lower price when they observe µ and offer p. These opposing preferences make
overall welfare rankings ambiguous in general: when there are three equilibria (in the gray area of
Figure 4), total surplus can be maximized by any of them (with top, middle, or bottom q∗).9

7 Effects of Declining Information Costs

This section examines the economic effects of declining information costs. In particular, we ad-
dress how reducing the unit cost of information, λ, influences the market share of high-type sellers
(equivalently, the severity of the lemons problem in the market), market surplus, and the total
amount of information acquired.10

Market share of high-type sellers. Figure 5 shows how the equilibrium market share of high-
type sellers, q∗, varies according to λ.11 Its most distinguishing feature is that q∗ does not change

9Total surplus for each cohort can be defined to be (1− q0)(p− cL)+VB , because high-type sellers always obtain
zero surplus and p− cL is an individual low-type seller’s market utility by the definition of p.

10For the comparative statics figures that follow, we adjust parameters to narrow the multiplicity region, so that
the behavior on welfare, market duration, and information acquisition can be seen clearly away from the region of
coexisting equilibria.

11Figure 5 considers the case where adverse selection is severe, so q∗ > q0 in the no information benchmark (see
Proposition 1). However, the same pattern emerges even if adverse selection is mild.
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Figure 5: Equilibrium share of high-type sellers on the market over λ.12

in a simple monotone or quasi-concave fashion; and its complexity is not due to equilibrium mul-
tiplicity, because a similar pattern emerges even if there is always a unique equilibrium, as shown
in the right panel for the case of entropy-based costs.

To understand the increasing-decreasing-increasing pattern in Figure 5, first consider the case
where λ is sufficiently close to 0. Then, buyers obtain precise (almost perfect) information about
sellers. Due to Assumption 2, buyers are more eager to trade with high-type sellers, and thus they
may forgo trading opportunities with low-type sellers (i.e., σL(µ) < 1). This renders high-type
sellers trading faster than low-type sellers, in which case q∗ stays low. In this case, an increase of
λ raises q∗ because it would reduce buyers’ screening power and, therefore, makes it more costly
to pass the trading opportunity with low-type sellers, as well as directly lowers high-type sellers’
frequency to receive cH .

If λ continues to rise then buyers would acquire less information and, in particular, choose
a lower value of µ. Then, low-type sellers would receive cH more frequently, which raises their
reservation price p. This reduces buyers’ incentives to trade with low-type sellers, slowing down
their exit. Consequently, q∗ may fall. Eventually, however, q∗ can rise again. When λ is arbitrarily
large (i.e., λ = ∞), buyers simply cannot screen sellers and, therefore, offer cH at a common rate
for both types of sellers. A decrease in λ relaxes this problem; high-type sellers would receive cH

relatively more frequently than low-type sellers, which has the effect of lowering q∗.

Market surplus. Figure 6 illustrates how market participants’ market utilities (left) and total
surplus (right) depend on λ. An increase in λ is always beneficial to low-type sellers, because it
weakens buyers’ screening power, thereby raising the probability that they (mistakenly) offer cH
to low-type sellers. Interestingly, it is not necessarily harmful to buyers; as shown in the left panel,
if λ is sufficiently large then VB strictly increases in λ. This is due to the market composition

12Figure 5a uses vL = 0.5 and q0 = 0.7; all other parameters are as in Figure 4. Figure 5b uses the benchmark
parameters of Figure 4 under the Shannon entropy cost Φ(q) = −q ln(q)− (1− q) ln(1− q).
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Figure 6: Buyer–seller surplus division (left) and total surplus (right) across information cost λ.13

effect illustrated above, namely, that the share of high-type sellers in the market rises when λ is
sufficiently large. Clearly, this is another unique feature of our market model: in the standard
bilateral trading setting, an increase in λ can never benefit the buyer.

The right panel of Figure 6 highlights the subtle economic effects of information acquisition
by showing that total surplus is minimized when λ is neither too small nor too large. If λ is
sufficiently small then (low-type) sellers cannot enjoy large information rents, which contributes
to market efficiency. If λ takes an intermediate value then buyers’ screening incentives collide with
sellers’ information rents, which results in significant trade delay and lower market efficiency.

Duration on the market. Figure 7 depicts how long sellers (left) and buyers (right) stay on the
market. Mathematically, this is the reciprocal of the per-period probability of trade. Expected
duration can be interpreted as a measure of market liquidity. As noted above, when information is
cheap, buyers have an incentive to delay trade if a low posterior is realized. Therefore, both buyers
and low-type sellers are expected to remain on the market. As information becomes more costly,
this incentive fades and the market becomes more liquid. For sufficiently high costs of information,
all agents remain on the market for longer, but for different reasons. Buyers screen less precisely,
causing low-type sellers to want to delay trade in hopes of receiving a mistaken high price offer
from buyers in the future. This also means that the high posterior is realized less frequently. This
leads to fewer high price offers, slowing down trade for high-type sellers. Thus, both types of
sellers and buyers trade more slowly as λ increases.

Total information acquired. Finally, we consider how buyers’ information acquisition depends
on λ, which is depicted in Figure 8. It is not surprising that, as shown in the left panel, buyers’
information costs initially increase but eventually decrease: If λ is close to 0 then so are buyers’

13Figure 6 uses vL = 0.5, δ = 0.6, and q0 = 0.85; all other parameters are as in Figure 4.
14Figure 7 uses vL = 0.5 and δ = 0.8; all other parameters are as in Figure 4.
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Figure 8: Effect on spending on information.15

information costs, regardless of the precision of buyers’ information. If λ is sufficiently large
then buyers simply choose to acquire little information. The right panel, however, shows that
buyers choose to acquire more information as λ initially rises from 0. To see this, suppose λ is
sufficiently small. In this case, buyers get almost perfect information, in which case the reduction in
uncertainty is mainly determined by Φ(q∗). In addition, under Assumption 2, q∗ is relatively small
and increasing in λ. Combined with the structure of Φ, this implies that the expected reduction in
uncertainty increases in λ.

8 Conclusion

This paper analyzes a dynamic decentralized market for lemons in which buyers engage in flexible
information acquisition subject to UPS information costs. We characterize steady-state market
equilibria and show that complementarity between buyers’ screening and sellers’ trading incentives

15Figure 8 uses vL = 0.5; all other parameters are as in Figure 4.
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can cause equilibrium multiplicity. We also demonstrate that a reduction in information costs can
be harmful to buyers and does not necessarily lead to more information being produced.

A natural next step is to allow the cost of information to change over time. We have treated
λ as fixed and studied how the market responds as it varies. In practice, information technology
improves over time, so it would be important to study how the market changes as λ falls, focusing
on a transition path rather than comparing stationary economies. If cheaper information can leave
buyers worse off in steady-state comparisons, it is natural to ask whether, and how, this plays out as
information technology improves in real time. This is particularly relevant in the multiple equilibria
region. As λ changes, equilibria can appear or disappear, so the market may be forced from one
equilibria to another. Characterizing the transition dynamics across equilibria is a direction for
future work.
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A Omitted Proofs

A.1 Proof of Proposition 3

Proof. For each λ > 0, let q be the largest value in [0, µ̂] such that

u′(q0) + λϕ(q0) =
u(q0) + λΦ(q0)− (u(q) + λΦ(q))

q0 − q

⇐⇒ cH − vL + VB − q(vH − vL) = λ
[
(Φ(q0)− Φ(q))− ϕ(q0)(q0 − q)

]
.

Notice that the left-hand side is affine decreasing and reaches 0 when q = µ̂. The right-hand side
is always positive and strictly convex in q, both because Φ is strictly concave. Finally, clearly,
the equality necessarily holds for some q(< µ̂) if λ is sufficiently small, while it does not (i.e.,
the left-hand side is smaller than the right-hand side for all q ≤ µ̂) if λ is sufficiently large. This
implies that there exists λ(> 0) such that q is well defined if and only if λ ≤ λ. Observe that, by
construction, if λ = λ then

[
u(q) + λΦ(q)

]′
= λϕ(q) = u′(q0) + λϕ(q0) =

u(q0) + λΦ(q0)− (u(q) + λΦ(q))

q0 − q
.

The desired result then follows by the concavification argument as in Section 3.2.1. If λ ≥ λ

then the tangent line at q0 stays uniformly above u+λΦ, which implies that a buyer has no incentive
to acquire information (see Figure 2a). To the contrary, if λ < λ then u(q0) + λΦ(q0) is strictly
below the value of the concave envelope of u+ λΦ at q0 (see Figure 2b). In this case, it is optimal
for a buyer to adopt a binary signal.

A.2 Proof of Proposition 4

Proof. By Assumption 2, trading with a high-type seller yields the largest available surplus, so
buyers always trade with high types. It remains to determine σ∗

L and q∗.
Case 1: δ ≤ δ. At q∗ = q0 a buyer weakly prefers trading with a low-type seller now to waiting,

so σ∗
L = 1. Both types then trade in their first match, and the stock composition equals the entry

composition, q∗ = q0.
Case 2: δ > δ. At q∗ = q0 a buyer strictly prefers to wait, so low types cannot all trade in

equilibrium (they would otherwise accumulate without bound). Thus σ∗
L ∈ (0, 1), which requires
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the buyer to be indifferent between trading and waiting at the equilibrium composition:

vL − cL = δ
[
(1− q∗)(vL − cL) + q∗(vH − cH)− λΦ(q∗)

]
,

which determines q∗. Under perfect information βH = 1 and βL = 0, so the steady-state condition
reduces to

q∗

1− q∗
1

σ∗
L

=
q0

1− q0
⇐⇒ σ∗

L =
1− q0
q0

q∗

1− q∗
.

B Equilibrium Conditions for One-Sided Corner Cases

We now set up two intermediate cases where one posterior is at the corner and the other is interior.
This means that the concave closure touches U(µ) at one boundary point and is tangent at another
point. This yields a tangency equality at the interior posterior, and a slope inequality at the corner.

B.1 Upper corner: µ ∈ (0, 1), µ = 1

In this case, the buyer offers cH only when certain that the seller is high type (the buyer is overly
cautious in offering the high price). Since the low-type sellers will never receive the offer cH , their
reservation value equals cL. At the interior posterior µ, the buyer offers p = cL, so low-type sellers
trade immediately. This means that high-type sellers accumulate on the market, driving q∗ > q0. In
principle, at µ, the buyer can offer cL (so the low-type seller trades immediately) or a losing price
(so no trade occurs and the buyer waits). This pricing choice depends on vL − cL and VB. In any
steady-state equilibrium, VB ≤ vL − cL. If VB > vL − cL, the buyer would always refuse to trade
with low types, who, never receiving cH , never trade and accumulate without bound, driving the
market composition to all low types, which causes VB to fall below vL−cL, causing a contradiction.
So, we analyze the two cases that can arise: VB < vL− cL, where the buyer strictly prefers to offer
cL, and VB = vL − cL, where the buyer is indifferent and may mix between cL and a losing price.

Case 1: VB < vL − cL. At posterior µ, u(µ) = (1 − µ)(vL − cL) + µVB, meaning u′ =

VB − (vL − cL). At the upper corner µ = 1, the slope is given by vH − vL. The slope of the chord
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is U(1)−U(µ)

1−µ
. This means that the two optimality conditions are:

VB − (vL − cL) + λϕ(µ) =
U(1)− U(µ)

1− µ
(tangency at µ), (10)

U(1)− U(µ)

1− µ
≤ vH − vL + λϕ(1) (corner condition at 1). (11)

We know that U(1) = vH − cH + λΦ(1) and U(µ) = (1 − µ)(vL − cL) + µVB + λΦ(µ). This
means that (10) can be written as

λ[Φ(µ) + (1− µ)ϕ(µ)− Φ(1)] = vH − cH − VB. (12)

The LHS is the gap at µ = 1 between Φ and its tangent line at µ, which is positive by strict
concavity. The RHS is the payoff wedge between the high-type trade surplus vH − cH and the
market utility VB.

From Bayes plausibility, we know that τ =
q∗−µ

1−µ
. We can use this in the steady state equation

as well as the buyer’s market utility:

q0
1− q0

=
q∗ − µ

(1− q∗)(1− µ)
(13)

VB = δ

((
1− q∗

1− µ

)
[(1− µ)(vL − cL) + µVB] +

(
q∗ − µ

1− µ

)
(vH − cH)− C∗

)
, (14)

where C∗ = λ[Φ(q∗)− (1− τ)Φ(µ)].
Finally, substituting the tangency value of the chord slope into (11), we have the following

feasibility condition

λ[ϕ(µ)− ϕ(1)] ≤ vH − cL − VB. (15)

An upper-corner equilibrium is a triple (µ, q∗, VB) satisfying (12)–(14), with µ ∈ (0, 1) and
q∗ ∈ (q0, 1), provided that (15) holds and VB < vL − cL. Note that the seller condition VL

disappears because βL = 0, which means that p− cL = δ[0 · (cH − cL) + 1(p− cL)] ⇒ p = cL - it
just gives us the pricing condition for the low-type seller.

Case 2: VB = vL − cL. In this case, the buyer mixes at µ, offering price cL with probability
σL and a losing price with probability 1 − σL. If the buyer offers cL, their expected payoff is
(1 − µ)(vL − cL) + µVB. Otherwise, the losing price offer results in no trade, and the buyer’s
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expected payoff is just VB. Setting the two equal simplifies to

VB = vL − cL. (16)

The tangency condition follows from Case 1, but simplifies to

λϕ(µ) =
U(1)− U(µ)

1− µ
. (17)

Substituting U(1) and U(µ) gives

λ[Φ(µ) + (1− µ)ϕ(µ)− Φ(1)] = vH − cH − (vL − cL). (18)

Notice that the RHS is the difference between the high-type and low-type trade surpluses. This
means that the buyer acquires information up to the point where the marginal information cost
matches the surplus gain from distinguishing the two types of sellers.

Next, the buyer’s market utility is given by

VB = vL − cL = δ

[
τ(vH − cH) + (1− τ)VB − C∗

]
, (19)

where τ =
q∗−µ

1−µ
and C∗ = λ[Φ(q∗) − (1 − τ)Φ(µ)]. Since the buyer is indifferent, both offers at

µ yield VB, so the mixing probability σL does not appear here. Instead, it is pinned in the steady
state condition below:

q0
1− q0

=
βH

σL

q∗

1− q∗
⇒ σL = βH

q∗

1− q∗
1− q0
q0

, (20)

where βH =
q∗−µ

q∗(1−µ)
. For σL ≤ 1, we need q∗−µ

(1−q∗)(1−µ)
≤ q0

1−q0
, meaning that the high-type exit

flow odds ratio must not exceed the entrant ratio of high types to low types.
Substituting the tangency chord slope into the corner condition (11) and using VB = vL − cL,

the feasibility condition becomes

λ[ϕ(µ)− ϕ(1)] ≤ vH − vL. (21)

An upper-corner equilibrium is a tuple (µ, q∗, VB, σL) satisfying (18)–(20), with µ ∈ (0, 1) and
q∗ ∈ (0, q0), provided that (21) holds.
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B.2 Lower corner: µ = 0, µ ∈ (0, 1)

In this case, the low-type seller is perfectly identified. Probability of receiving low signal upon
a match with high type equals 0. On the high signal µ, the buyer offers price cH . Therefore,
high types only face the offers cH and all of them exit the market. On the low signal, the buyer
offers price p > cL. The price exceeds cL because by waiting, the low-type seller has a positive
probability of being offered cH > p in a future period. We again look at different cases that depend
on vL − p and VB.

Case 1: VB < vL − p. Although the buyer captures less on low types, they still offer p with
probability 1 when they receive signal µ (since VB < vL − p), which means that σL = 1. This
leads to q0 = q∗, meaning that the equilibrium composition of high-type sellers in the market is
equal to the entrant proportion.

At the lower corner, u(0) = vL − p. At the upper posterior, the slope is given by u′(µ) =

vH − vL. The chord slope is given by U(µ)−U(0)
µ

, where U(0) = vL − p + λΦ(0). Thus, the two
optimality conditions are

VB − (vL − p) + λϕ(0) ≤ U(µ)− (vL − p)− λΦ(0)

µ
(corner condition at 0), (22)

vH − vL + λϕ(µ) =
U(µ)− (vL − p)− λΦ(0)

µ
(tangency at µ). (23)

Rearranging (23) and using u(µ) = µvH + (1− µ)vL − cH , the interior posterior solves

λ
[
Φ(µ)− µϕ(µ)− Φ(0)

]
= cH − p. (24)

Notice that the LHS is λ times the gap at µ = 0 between Φ and its tangent line at µ. This gap is
positive by strict concavity, and the tangency condition sets it equal to cH − p, the gap between the
high type’s price and the low type’s reservation price.

From Bayes plausibility, we know that τ = q∗

µ
. The steady state condition gives q∗ = q0 and

buyer’s market utility is given by

VB = δ[τ(µvH + (1− µ)vL − cH) + (1− τ)(vL − p)− C∗], (25)

where C∗ = λ[Φ(q0)− τΦ(µ)].
In this case, the seller’s market utility is given by

VL = p− cL = δ[βL(cH − cL) + (1− βL)(p− cL)]
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Solving for p explicitly gives

p = cL +
δβL

1− δ(1− βL)
(cH − cL). (26)

Finally, substituting the tangency value of the chord slope into (23), we have the following feasi-
bility condition

λ[ϕ(0)− ϕ(µ)] ≤ vH − p− VB. (27)

The lower-corner equilibrium is characterized by (µ, VB, p) satisfying (24)–(26), given µ ∈
(q0, 1) and q∗ = q0, provided that (27) and VB < vL − p holds. Note that µ > q0 is required for the
high signal to be informative. So when q0 is close to 1, this leaves little room for information, and
the corner may not exist. In addition, when q0 is high, this means that there are few low types in
the pool of sellers. This means that perfectly identifying them (driving µ → 0) is costly and yields
little benefit, which tightens (27) and the corner can again cease to be optimal.

Case 2: VB = vL−p. In this case, the buyer is indifferent between trading at p > cL and waiting
for a new match (potentially with a high type) next period. Thus, the buyer mixes at µ, offering
price p > cL with probability σL and losing price with probability 1− σL.

The indifference condition is given by VB = vL − p, which comes from the buyer indifference
between offering p and the losing price. The tangency condition is unchanged from Case 1 (24)
as is the reservation price (26) and the buyer’s market utility (25). However, since the low-type
sellers do not trade with probability 1 − σL, they exit more slowly, so q∗ < q0. The steady state
condition then pins down σL

σL =
1

1− βL

[
q∗

1− q∗
1− q0
q0

− βL

]
. (28)

Substituting the tangency chord slope into the corner condition and using VB = vL − p, the feasi-
bility condition simplifies to

λ[ϕ(0)− ϕ(µ)] ≤ vH − vL. (29)

The lower-corner equilibrium is a tuple (µ, q∗, VB, p, σL) satisfying (24)–(26) and (28), with q∗ ≤
q0 ≤ µ and σL ∈ (0, 1), provided that (29) and indifference VB = vL − p holds.

Case 3: VB > vL − p. When VB > vL − p, the buyer never offers reservation price p (σL = 0)
when receiving low signal. High types always generate high signal, but the low-type sellers can
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also generate high signal with probability βL = q∗

µ
1−µ
1−q∗

, so there is a chance for them to trade, just
much slower than the high types. Thus in equilibrium we must have q∗ < q0. Also, as trade only
happens at cH , in steady state we have µ = q0. The steady state condition under this scenario,
therefore, is

q0
1− q0

=
q∗

1− q∗
1

βL

(30)

Using µ = q0 and u(0) = VB, the tangency condition for the interior posterior is

vH − vL + λϕ(q0) =
q0vH + (1− q0)vL − cH + λΦ(q0)− VB − λΦ(0)

q0
(31)

while the inequality condition at the corner posterior is

λ(ϕ(0)− ϕ(q0)) ≤ vH − vL (32)

Using µ = q0, buyer’s market utility equals

VB = δ
[
τ(q0vH + (1− q0)vL − cH) + (1− τ)VB − C∗

]
(33)

where τ = q∗

q0
and C∗ = λ

[
Φ(q∗)− τΦ(q0)− (1− τ)Φ(0)

]
.

Equilibrium in this case is the pair (q∗, VB) satisfying (31) and (33). Moreover, the primitives
of the model must satisfy (32). Finally, the reservation price of low-type sellers must satisfy the
inequality condition characteristic to this case. That is p = cL + δβL

1−δ(1−βL)
(cH − cL) must be such

that VB > vL − p holds.

B.3 Closed-form conditions under quadratic costs

When the information cost is quadratic, Φ(µ) = µ(1 − µ) (so ϕ(µ) = 1 − 2µ), the tangency con-
ditions solve in closed form, and the resulting posteriors, together with the feasibility conditions,
yield explicit two-sided windows on the information cost λ. These conditions are necessary for the
respective corner equilibria; global optimality of the induced signal imposes further restrictions.

Upper corner. When VB < vL− cL, the tangency (12) reduces to λ(1−µ)2 = vH − cH −VB, so

µ = 1−
√

vH − cH − VB

λ
. (34)
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Requiring µ ∈ (0, 1) gives the lower bound λ > vH−cH−VB, while the feasibility condition (15),
which under quadratic costs reads 2

√
λ(vH − cH − VB) ≤ vH − cL − VB, gives an upper bound.

Together,

vH − cH − VB < λ ≤ (vH − cL − VB)
2

4(vH − cH − VB)
, (35)

which is nonempty if and only if vH − cH − VB < cH − cL.
In the indifference case (VB = vL − cL), (34) becomes

µ = 1−
√

(vH − cH)− (vL − cL)

λ
, (36)

so information must be costly relative to the surplus gain from screening: λ > (vH−cH)−(vL−cL).

Lower corner. When VB < vL − p, the tangency (24) reduces to λµ2 = cH − p, so

µ =

√
cH − p

λ
. (37)

Combining this with the reservation price (26) and requiring µ ∈ (q0, 1), a lower-corner equilib-
rium requires

cH − cL < λ <
(1− δ)(cH − cL)

q20
, (38)

which is nonempty if and only if

q0 <
√
1− δ. (39)

The lower corner can thus arise only when the pool is not too high-type-heavy; as buyers grow
more patient (δ → 1), the threshold

√
1− δ shrinks, and the corner survives for a narrower range

of entrant compositions.
When VB = vL − p, the tangency is unchanged from Case 1, giving µ =

√
(cH − p)/λ, and

the feasibility condition (29) reduces, using ϕ(0)− ϕ(µ) = 2µ, to

2λµ ≤ vH − vL, i.e. µ ≤ vH − vL
2λ

. (40)

Here, µ remains a free root coupled to the reservation price p and the composition q∗ < q0; the
tangency and feasibility take closed form, but (µ, p, q∗, σL) are jointly determined by the remaining
conditions.
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In the case where VB > vL − p, µ = q0 is fixed and the tangency (31) solves linearly for the
buyer’s market utility:

VB = vL − cH + λq20. (41)

The corner condition (32) reduces, using ϕ(0) − ϕ(q0) = 2q0, to a single upper bound on the
information cost:

λ ≤ vH − vL
2q0

. (42)

Given VB, the recursion (33) determines q∗, and the defining inequality of this case, VB > vL − p

with p the reservation price (26), must hold. Since µ is pinned at the prior, Case 3 admits the most
explicit characterization of the three: the buyer’s value and the feasibility bound are given in closed
form directly, without solving for an interior posterior.

In the strict cases of both corners, the quadratic specification delivers a two-sided window on λ:
information must be costly enough that the buyer does not over-acquire (pushing the interior pos-
terior to the boundary), yet not so costly that the corner condition fails. The mixing and boundary
case instead yield one-sided bounds, with the remaining equilibrium objects jointly determined. In
all cases, these conditions are necessary, but not sufficient, as the induced signal must additionally
be a global optimum of the buyer’s problem.
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