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1 Introduction

Starting with Myerson’s (1981) seminal article, an extensive literature has

considered the optimal design of selling mechanisms when buyers have pri-

vate information.1 In most papers in this literature it has been assumed

that the buyers have soft information; i.e., a buyer i who has privately

learned that his willingness-to-pay for the object to be sold is vi can al-

ways claim that his valuation is v̂i 6= vi. However, the assumption that it

is impossible (or prohibitively costly) to disclose one’s private information

in a verifiable way is restrictive. Indeed, it is conceivable that agents can

provide evidence with regard to signals that they have privately observed.

The present paper therefore analyzes the case of hard (or certifiable) infor-

mation; i.e., situations in which privately informed parties have the ability

to credibly disclose their valuations.2

Obviously, if every potential buyer were known to have hard information

about his valuation, it would be optimal for the seller to make information

disclosure a prerequisite for trade and the first-best solution would always

be achieved. Yet, it will be assumed here that buyers are not informed with

certainty. A buyer may be ignorant; i.e., he may have received no valuable

signal with regard to his valuation.3 While hard information means that

1See e.g. Bulow and Roberts (1989) or Fudenberg and Tirole (1991, ch. 7) for acces-

sible expositions of some prominent results of this literature.

2Hard information is a standard assumption in the literature on strategic informa-

tion sharing, see e.g. Grossman (1981), Milgrom and Roberts (1986), Okuno-Fujiwara,

Postlewaite, and Suzumura (1990), Bhattacharya, Glazer, and Sappington (1992), or

d’Aspremont, Bhattacharya, and Gérard-Varet (2000). The focus of this literature is

quite different from Myerson’s (1981) goal; i.e., to characterize profit-maximizing (sell-

ing or procurement) mechanisms.

3The implications of ignorance in agency problems have also been studied in Lewis

and Sappington (1993) and Kessler (1998). They consider models with soft information;
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buyer i cannot forge evidence (i.e., claim to have a valuation vi if he has

not received such a signal), he can always say that he is ignorant, even if

he has received a valuable signal.

As an illustration, assume that there is only one buyer, whose valuation

v1 is uniformly distributed on the unit interval. With probability π1, the

buyer receives a signal indicating that his valuation is v1. With probability

1 − π1, the buyer remains ignorant. What selling mechanism should the

seller (who has zero costs) choose? One possibility is to always require

disclosure. If the buyer discloses v1, he gets the object for the price v1,

otherwise no trade occurs. In this case, the seller’s expected profit is π1/2.

Another possibility is to offer the object for the price 1/2, so that even an

ignorant buyer would buy the object. Moreover, if the buyer proves that his

valuation is v1 < 1/2, he gets the object for the price v1. In this case, the

seller’s expected profit is π1 (E[v1|v1 < 1/2]/2 + 1/4)+(1−π1)/2 = 3π1/8+
(1−π1)/2. The latter possibility is hence more profitable if π1 < 4/5. Note
that in this case an informed buyer can enjoy an information rent, even

though his valuation is provable.

It will turn out that actually the seller cannot do better than just de-

scribed. In Section 2, the seller’s optimal mechanism is derived for the

case of n ≥ 1 buyers and arbitrary distribution functions. In Section 3,

several interesting implications of the optimal mechanism are explored. It

is demonstrated that more ignorance may either decrease or increase the

expected total surplus.4 The analysis will be carried out in the private in-

i.e., in these papers an uninformed agent can claim to know his valuation.

4It is well known that more information can be harmful if commitment not to use

the information is ruled out, see e.g. Riordan (1990), Dewatripont and Maskin (1995),

Crémer (1995), or Schmidt (1996). In contrast, I consider a complete contracting frame-

work without any commitment problems.
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dependent values framework of Myerson (1981). In contrast to his model,

we will see that an object may be sold to a buyer who does not have the

highest willingness-to-pay, even if the buyers are ex ante symmetric. Nev-

ertheless, adding a buyer will always increase the expected total surplus in

the case of ex ante symmetric buyers, whereas more competition can be

welfare reducing if there are ex ante asymmetries.5

Before proceeding to the analysis, it should be noted that in practice

there are many situations in which potential acquirers may have hard infor-

mation. For example, when selling a piece of land or radio frequencies, the

government may ask the potential buyers to disclose their business plans.

When a firm sells a license, it can ask the potential buyers to disclose the

specific purpose for which they will use the license. Moreover, the model

can easily be rewritten in order to analyze a procurement problem, where a

buyer designs a mechanism when there are n potential sellers who may have

hard information about their costs. Clearly, when the government awards

a contract to a firm, it can ask for blueprints and detailed cost calculations,

that may be based on experience gained by the firm in past projects.

Finally, it should be noted that the model can also be re-interpreted

in the spirit of the recent behavioral economics literature, that incorpo-

rates psychological assumptions on human behavior into standard economic

analysis and studies their consequences.6 In reality, it may well be the

case that agents experience significant emotional discomfort when they ac-

5Compte and Jehiel (2002) have recently shown a related result for second-price

auctions where bidders have interdependent valuations. In contrast, I consider optimal

mechanisms and stay within the standard private values framework.

6In a recent survey article, Rabin (2002) has called this new movement “second-

wave behavioral economics,” because it goes beyond simply pointing out problems with

standard economic assumptions.
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tively lie and support their false statements with forged evidence, while

withholding information and just claiming to be ignorant might cause less

moral scruples.7 More research along these lines seems to be desirable, as

is further discussed in the concluding remarks in Section 4.

2 The model

A seller has one unit of an indivisible object. There are n potential buyers.

All parties are risk-neutral. At date 1, the seller designs a mechanism.

At date 2, each buyer decides whether to participate. Finally, at date 3

the object is assigned to a party and payments are made according to the

mechanism. If buyer i gets the object with probability qi ∈ [0, 1] and makes
a payment ti, then his date-3 payoff is given by viqi− ti. Buyer i’s valuation
vi ≥ 0 is drawn by nature at date 0 according to the distribution function
Fi, where vi ≤ v̄i. It is assumed that the valuations are independently

distributed. For expositional simplicity, let the seller’s costs be zero.8

At date 0, each buyer privately observes a signal si. With probability

πi ∈ [0, 1), buyer i learns his valuation (si = vi), whereas with probability

1−πi, the buyer learns nothing (si = φ).9 Whether or not buyer i remains

ignorant is independent of the valuations and the other buyers’ signals.

The buyer can prove that his valuation is vi if and only if si = vi. Thus, in

7Related papers that study different agency and mechanism design problems when

agents are more honest than is assumed in standard economic theory include Alger and

Ma (2003), Alger and Renault (2004, 2005), Chen (2000), Deneckere and Severinov

(2003), Severinov and Deneckere (2004), and Matsushima (2002).

8It is straightforward to adapt the model to the case where the seller incurs nonzero

costs when the object is sold.

9Lewis and Sappington (1993) have introduced the possibility of ignorance in a similar

way into their (single-agent) adverse selection model with soft information.
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contrast to the case of soft information, it is not possible to manipulate the

signal and claim that the valuation is v̂i with v̂i 6= si. However, the buyer

can always hide any evidence about his valuation; i.e., he can claim that

he has learned nothing.

What is the class of contracts that the seller takes into consideration

when she designs the selling mechanism at date 1? It is shown in the ap-

pendix that the revelation principle holds in the present context, so that

the seller can restrict attention to mechanisms where each buyer has an

incentive to truthfully reveal his signal.10 When buyer i reports si, let

qi(s) ∈ [0, 1] denote the probability that buyer i gets the object and let
ti(s) denote the transfer payment that buyer i must make to the seller,

where s = (s1, ..., sn). Let Qi(si) = E−i[qi(s)] denote the probability

with which buyer i expects to get the object given his report si, and let

Ti(si) = E−i[ti(s)] denote the payment that buyer i expects to make given

his report.11

The seller maximizes her expected profit E[Σiti(s)] = E[ΣiTi(si)] sub-

ject to the incentive compatibility constraints

viQi(vi)− Ti(vi) ≥ viQi(φ)− Ti(φ) ∀i, ∀vi,
10On the revelation principle in the case of soft information, see e.g. Myerson (1982).

Green and Laffont (1986) have explored in a single-agent framework when the revelation

principle holds in settings with partially verifiable information, where some messages can

only be sent by certain types. In their wording, the present model is (the n-agents version

of) a “no-evidence game.”

11Throughout, the expectations operator E[·] refers to all random variables in [·],
whereas E−i[qi(s)] = E−i[qi(si, s−i)] only refers to the random variables s−i =

(s1, ..., si−1,si+1, ..., sn). For example, if n = 2, then (due to the independence

assumption) Q1(s1) = π2E2[q1(s1, v2)] + (1 − π2)q1(s1, φ), where E2[q1(s1, v2)] =R v̄2
0

q1(s1, v2)dF2(v2).
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the individual rationality constraints

viQi(vi)− Ti(vi) ≥ 0 ∀i,∀vi,

E[vi]Qi(φ)− Ti(φ) ≥ 0 ∀i,

and the feasibility constraints

X
i

qi(s) ∈ [0, 1] ∀s.

The incentive compatibility constraints ensure that a buyer who has learned

his valuation does not hide his signal, while the individual rationality con-

straints ensure that informed buyers as well as ignorant buyers will partic-

ipate.

Note first that the individual rationality constraint of an ignorant buyer

must be binding, Ti(φ) = E[vi]Qi(φ). If this were not the case, the seller

could increase ti(φ, s−i) without violating the other constraints. Next,

observe that either the incentive compatibility constraint or the individ-

ual rationality constraint of an informed buyer must be binding, Ti(vi) =

viQi(vi)−max{vi −E[vi], 0}Qi(φ).

Hence, the seller’s expected profit can be rewritten as

X
i

E[Ti(si)] =
X
i

(πiE [Ti(vi)] + (1− πi)Ti(φ))

=
X
i

(πiE [viQi(vi)−max{vi −E[vi], 0}Qi(φ)] + (1− πi)E[vi]Qi(φ))

=
X
i

(πiE [viE−i[qi(vi, s−i)]−max{vi − E[vi], 0}E−i [qi(φ, s−i)]]

+(1− πi)E[vi]E−i [qi(φ, s−i)])

=
X
i

E [πiviqi(vi, s−i)− πiE[max{vi −E[vi], 0}]qi(φ, s−i)

+(1− πi)E[vi]qi(φ, s−i)]

= E

"X
i

(πiviqi(vi, s−i) + (1− πi)ṽiqi(φ, s−i))

#
,
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where

ṽi = E[vi]− πi
1− πi

E [max{vi −E[vi], 0}]

might be called buyer i’s “virtual expected valuation,” in analogy to the

usual “virtual valuations” in the case of soft information.

The seller’s problem is thus to choose qi(s) ∈ [0, 1] in order to maximize
her expected profit12

E

"X
i

qi(s) (viIsi 6=φ + ṽiIsi=φ)

#

subject to the feasibility constraint
P

i qi(s) ∈ [0, 1] for all s. Pointwise
maximization leads to the following result.

Proposition 1 It is optimal for the seller to offer the mechanism

qi(s) =


1

#{k|sk=vi} if si 6= φ, vi = max{j|sj 6=φ} vj ≥ max{j|sj=φ} ṽj,
1

#{k|sk=φ,ṽk=ṽi} if si = φ, ṽi ≥ 0, ṽi = max{j|sj=φ} ṽj > max{j|sj 6=φ} vj,
0 otherwise,

ti(s) =

 viqi(s)−max{vi − E[vi], 0}qi(φ, s−i) if si 6= φ,

E[vi]qi(s) if si = φ.

In words, if buyer i is informed, he will get the object only if his valua-

tion vi is the largest valuation of all informed buyers and only if no ignorant

buyer has a larger virtual expected valuation. If there is more than one

such buyer, the seller is indifferent with regard to the tie-breaking rule; for

concreteness it is assumed here that each buyer will then get the object

with equal probability. If buyer i is ignorant, he will get the object only if

his virtual expected valuation is the largest among all ignorant buyers and

only if it is larger than the valuations of all informed buyers. Moreover, he

12The indicator function IC is equal to 1 if the condition C is satisfied and equal to 0

otherwise.

8



will only get the object if his virtual expected valuation is positive. It is

again assumed that any ties are broken randomly with equal probabilities.

Note that only the expected payments are determined by the conditions

Ti(φ) = E[vi]Qi(φ) and Ti(vi) = viQi(vi)−max{vi−E[vi], 0}Qi(φ), so that

the seller has some leeway when she designs the actual payments ti(s).

It is straightforward to check that ti(s) can be chosen as specified in the

proposition.

3 Implications

Let us now take a closer look at some interesting implications of the optimal

mechanism that has been characterized in the preceding section.

First observe that an ignorant buyer i is willing to pay E[vi], which is

what he has to pay if he gets the object. Yet, an informed buyer i may get

the object for a cheaper price than vi, because the seller must give informed

buyers an incentive to disclose their information. Thus, buyer i’s expected

rent is Ri(πi) = πiE[max{vi − E[vi], 0}]Qi(φ).

The sum of the seller’s expected profit and the buyers’ expected rents is

the expected total surplusE [
P

i (πiviqi(vi, s−i) + (1− πi)E[vi]qi(φ, s−i))] =

E [
P

i viqi(s)] , which measures social welfare in our simple framework with

quasi-linear utilities.

3.1 More ignorance can be beneficial

Clearly, if all buyers were informed with probability one, the seller would

always insist on disclosure, the good would be sold to the buyer with the

largest valuation, and thus the seller would extract the first-best surplus.

However, in general increasing the probability πi with which buyer i is

9



informed can have ambiguous consequences for the expected rents, profit,

and surplus.

Corollary 1 (a) Buyer i’s expected rent is maximal for intermediate values

of πi. (b) In general, the seller’s expected profit and the expected total

surplus are non-monotonic in πi. In particular, increasing πi can decrease

the expected total surplus (i.e., more ignorance can be beneficial).

In order to see why part (a) must be true, note first that a buyer who

is always uninformed gets no rent, Ri(0) = 0. Moreover, a buyer who is

informed with a sufficiently large probability will also get no rent. Specifi-

cally, if πi > π̃i, where

π̃i =
E[vi]

E[vi] + E [max{vi −E[vi], 0}] ,

then ṽi < 0, so that qi(φ, s−i) = 0 and hence Qi(φ) = Ri(πi) = 0. If the

probability that a buyer is informed is sufficiently large, the seller will not

sell the object to the buyer if he claims to be ignorant. Thus, the buyer

can only get the object if he pays his valuation; i.e., he enjoys no rent. As

a consequence, a buyer’s expected rent attains its maximum if πi is neither

too small nor too large, so that some ignorance is valuable for the buyer.13

With regard to part (b), we must consider the following trade-off. On

the one hand, ṽi is decreasing in πi. In order to give informed buyers an

incentive to disclose their information, the probability that a buyer who

claims to be ignorant gets the object is distorted downwards. This distor-

tion is more severe when the probability that a buyer actually is ignorant is

small. On the other hand, when the probability of ignorance is increased,

it becomes less likely that the object can be allocated to the buyer with the

13See also Kessler (1998) for a related result in a single-agent, two-type model with

soft information.
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largest valuation. Hence, in general the expected profit and the expected

total surplus are non-monotonic in πi.14

As an illustration, Figure 1a shows the expected total surplus as a func-

tion of π1 when there are two buyers, v1 and v2 are uniformly distributed

on the unit interval, and π2 = 0.9. Note that there is a discontinuity at

π1 = π̃1 = 0.8, because if π1 is larger than this threshold level, no trade

occurs when both buyers are ignorant (the virtual expected valuations are

negative). Figure 1b depicts buyer 1’s expected rent (buyer 2’s rent is

always zero), while the seller’s expected profit is displayed in Figure 1c.

10.80.60.40.20

0.65

0.64

0.63

0.62

0.61

0.6

surplus

π1

Figure 1a. The expected total surplus: More ignorance can be beneficial.

14Note that the seller’s expected profit is increasing in πi for πi ≥ π̃i, because in

this case an uninformed buyer i never gets the object anyway. Yet, the expected total

surplus may still go down in this case, since the object might be allocated with a larger

probability to an informed buyer i who does not have the highest willingness-to-pay and

whose expected valuation is small (as will be explained below).
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10.80.60.40.20

0.03

0.02

0.01

0

rent

π1

Figure 1b. Buyer 1’s expected rent is maximal if there is some ignorance.

10.80.60.40.20

0.65

0.64

0.63

0.62

0.61

0.6

profit

π1

Figure 1c. The seller’s expected profit is non-monotonic in π1.

3.2 The wrong buyer may get the object

If there is more than one potential buyer, inefficiencies can occur for two

reasons. First, the object might not be sold. In the present setting, this

happens if all buyers are uninformed and πi > π̃i for all i. Second, the
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object might be sold to a buyer who does not have the largest willingness-

to-pay. It is interesting to analyze if the second kind of inefficiency can

occur even if the buyers are identical from an ex ante point of view.

Corollary 2 Even in the case of ex ante symmetry (Fi = F and πi = π

for all i), it may happen that the object is sold to a buyer who does not

have the highest willingness-to-pay.

This result is in stark contrast to Myerson’s (1981) well-known soft-

information model, where in the case of ex ante symmetry, inefficiencies

only occur when the object is not sold. In his model, a good will be sold to

a buyer who does not have the largest willingness-to-pay only if there are

ex ante asymmetries (i.e., different distribution functions).15

In order to see why the corollary holds, consider states of the world

in which buyer 1 is informed (his willingness-to-pay is v1), while buyer

2 is ignorant (his willingness-to-pay is E[v2]). If the signals were public

information, the object would be sold to buyer 1 whenever v1 ≥ E[v2].

However, in the case of private information, the object will be sold to

buyer 1 whenever v1 ≥ ṽ2. Hence, if ṽ2 < v1 < E[v2], the object is sold to a

buyer who does not have the largest willingness-to-pay, which may happen

even though the buyers are ex ante symmetric.

As an illustration, let there be two buyers whose valuations v1 and v2

are uniformly distributed on the unit interval. Let π1 = π2 = π. Figure

2 shows who gets the object if s1 = v1 and s2 = φ, so that buyer 2’s

willingness-to-pay is 1/2. As can be seen in the figure, buyer 1 gets the

object even if v1 < 1/2, as long as v1 ≥ ṽ2.

15Note that in soft-information auction models where buyers have interdependent

valuations, the object also need not be allocated to the ex post efficient bidder (see

Maskin, 1992; Jehiel and Moldovanu, 2001).
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10.80.60.40.2

1

0.8

0.6

0.4

0.2

 0

q1(v1,φ) = 1

q2(v1,φ) = 1

q1(v1,φ) = 1
v2
∼

π

v1

Figure 2. The wrong buyer may get the object despite symmetry.

3.3 Competition can be harmful

Intuitively, one might guess that more competition due to the presence

of additional buyers should always increase the expected total surplus. It

turns out that this intuition is correct only if the buyers are ex ante iden-

tical. Clearly, when there are more buyers, the seller’s expected profit will

always be (weakly) increased, because the seller could simply ignore the

additional buyers. Yet, in the case of ex ante asymmetries, competition

may reduce the expected rents more than it increases the seller’s expected

profit.

Corollary 3 In the case of ex ante symmetry, the presence of an additional

buyer can only increase the expected total surplus. In the case of ex ante

asymmetries, the presence of an additional buyer with a sufficiently small

expected valuation may reduce the expected total surplus.

Consider first the case of ex ante identical buyers. If we add a buyer

n+1, the following constellations may occur: (a) The original winner of the

14



object was ignorant and buyer n + 1 is ignorant. In this case, the surplus

will remain the same. (b) The original winner as well as buyer n + 1 are

informed. In this case, the surplus will be weakly increased. (c) The original

winner was informed, while buyer n + 1 is ignorant. The new buyer will

only get the object if ṽi (and hence E[vi]) is larger than the valuation of the

original winner, which means that the surplus cannot decrease. (d) The

original winner was ignorant, while buyer n+1 is informed. The new buyer

can only win if vn+1 ≥ ṽi. In this case, the new winner’s expected valuation

is E[vi|vi ≥ ṽi], which cannot be smaller than E[vi], the original winner’s

expected valuation. (e) Finally, note that if originally no trade occurred,

the addition of a buyer will weakly increase the surplus.

Now consider the case of ex ante asymmetries. The addition of a

buyer may increase the surplus in all constellations. However, in con-

stellation (d), it may happen that the surplus is smaller if buyer n + 1

is present. In order to see this, let buyer 1 be the original winner who is

ignorant. If the distribution functions are not identical, we may now have

E[vn+1|vn+1 ≥ ṽ1] < E[v1]. Hence, increasing the number of buyers may

decrease the expected total surplus if the additional buyer has a sufficiently

small expected valuation.

As an illustration, assume that there are two buyers. Let v1 be uniformly

distributed on [1, 2], while v2 is uniformly distributed on [0, 1]. Let π2 = 0.9.

In Figure 3a, the dashed line shows the expected total surplus when there

is only buyer 1, while the solid line depicts the expected total surplus when

both buyers are present. If π1 is sufficiently small, the object will always

be sold to buyer 1, so that there is no difference between the two scenarios.

Yet, there is an intermediate range of π1, such that the object would be

sold to an ignorant buyer 1 if n = 1, while it is sold to an informed buyer

2 (who always has a smaller valuation) if n = 2. For sufficiently large π1,

15



the good will never be sold to an ignorant buyer 1, so that the addition of

buyer 2 is welfare improving. Figure 3b shows that buyer 1’s expected rent

is reduced by the presence of buyer 2 (whose rent is always zero), while

Figure 3c illustrates that the seller’s expected profit is increased.

10.950.90.850.80.75

1.5

1.48

1.46

1.44

1.42

1.4

1.38

π1

surplus (n=2)

surplus (n=1)

Figure 3a. The expected total surplus: Competition can be harmful.

10.950.90.850.80.75

0.1

0.08

0.06

0.04

0.02

π1

 rent (n=2)

rent (n=1)

Figure 3b. Buyer 1’s expected rent is reduced by competition.
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10.950.90.850.80.75

1.5

1.48

1.46

1.44

1.42

1.4

1.38

π1

profit (n=2)

profit (n=1)

Figure 3c. The seller’s expected profit is increased by competition.

4 Concluding remarks

I have characterized the revenue-maximizing selling mechanism when there

are n potential buyers who may have hard information. The model turned

out to be sufficiently rich in order to generate several interesting insights in

the simplest possible framework. The simplicity of the model might make

it a valuable building block in more applied work.16 Furthermore, future

research could extend the model, e.g. in order to investigate combinations

of hard and soft information, costly certification,17 and the effects of addi-

16One particularly promising application may build on Corollary 3. The fact that the

presence of more competitors can reduce social welfare in the case of asymmetries might

have important implications for competition policy. Trade liberalization (or EU enlarge-

ment) may not be welfare-enhancing if the involved countries are too heterogenous.

17In the literature on debt contracts and financial engineering, costly state verification

models have been studied by Townsend (1979) and Gale and Hellwig (1985, 1989). This

literature is focussed on questions that are quite different from the characterization of

profit-maximizing selling or procurement mechanisms.
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tional signals that may become available ex post.18 While such extensions

would complicate the model and might veil the clear intuition underlying

the basic insights, the effects highlighted in this paper should still continue

to be relevant.

Finally, it might also be an interesting avenue for future research to

further explore the behavioral economics interpretation mentioned in the

introduction. Experimental studies could try to quantify how the emotional

costs that are incurred by agents who actively manipulate information and

forge evidence differ from the discomfort that is experienced by agents who

just withhold information. While the standard model considers one ex-

treme case (the costs of lying are zero), the present paper provides another

benchmark (forging evidence is prohibitively costly, while claiming to be

uninformed is without costs). Clearly, more work is needed in order to

bring the literature on optimal mechanism design closer to the behavior of

real people.

18On the effects of verifiable ex post information in principal-agent models, see e.g. Ri-

ordan and Sappington (1988), Demougin and Garvie (1991), Laffont and Tirole (1993,

ch. 12), and Kessler, Lülfesmann, and Schmitz (2005). See also Riley (1988), who studies

ex post information in auctions.
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Appendix

The revelation principle holds.

In a general mechanism, a buyer i of type si can choose a strategy mi(si),

where mi(vi) ∈ Mi ∪ {vi} ∪ {φ} and mi(φ) ∈ Mi ∪ {φ}. While Mi is an

arbitrary set of messages that can be sent by everyone, only a buyer of type

vi can credibly disclose his type. Every buyer has the possibility to remain

silent; i.e., to send the message φ.

Consider a general mechanism, where buyer i gets the object with prob-

ability q̄i(m1, ...,mn) and pays t̄i(m1, ...,mn) to the principal. In a Bayesian

Nash equilibrium, we have

m∗
i (vi) ∈ argmaxE−i

£
viq̄i(mi,m

∗
−i(s−i))− t̄i(mi,m

∗
−i(s−i))

¤
,

m∗
i (φ) ∈ argmaxE−i

£
E[vi]q̄i(mi,m

∗
−i(s−i))− t̄i(mi,m

∗
−i(s−i))

¤
.

The revelation principle says that this equilibrium outcome can also be

obtained with a direct mechanism [qi(s1, ..., sn), ti(s1, ..., sn)], where every

buyer discloses his signal truthfully. In a direct mechanism, an ignorant

buyer i can only say that si = φ, while an informed buyer can either claim

si = vi or si = φ.

In order to see that the revelation principle holds, let qi(s1, ..., sn) =

q̄i(m
∗
1(s1), ...,m

∗
n(sn)) and ti(s1, ..., sn) = t̄i(m

∗
1(s1), ...,m

∗
n(sn)). Hence, it

remains to show that everyone telling the truth is a Bayesian Nash equilib-

rium. In the direct mechanism, an ignorant buyer cannot lie. An informed

buyer also tells the truth, because

E−i [viqi(vi, s−i)− ti(vi, s−i)]

= E−i
£
viq̄i(m

∗
i (vi),m

∗
−i(s−i))− t̄i(m

∗
i (vi),m

∗
−i(s−i))

¤
≥ E−i

£
viq̄i(m

∗
i (φ),m

∗
−i(s−i))− t̄i(m

∗
i (φ),m

∗
−i(s−i))

¤
= E−i [viqi(φ, s−i)− ti(φ, s−i)] .
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