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Abstract

Consider a principal who wants to award a high value agent from a group of agents
whose values are private but follow the same known distribution. Each agent may
hold private conclusive evidence about his own value and about the values of agents
he knows (his neighbors). Agents compete for the award and each agent strategically
decides which pieces of his private evidence to reveal to the principal. After evaluating
the transmitted evidence, the principal assigns the award. We identify two equilibria:
1) In the adversarial disclosure equilibrium, agents disclose positive evidence about
themselves, negative evidence about neighbors and nothing else. Here, despite agents
having the same ex-ante expected value, their ex-ante expectation of receiving the
prize varies with the number of their neighbors; this number is informative for the
principal given the disclosure strategies. 2) In the no-snitching equilibrium, agents
only reveal positive evidence about themselves and nothing else. Here, all agents’
ex-ante expectations of receiving the prize are the same. We show that these two
equilibria (or combinations thereof) are especially robust, and no other outcomes are.
With commitment, the principal cannot achieve the first best, but she can improve
over any robust equilibrium outcome.

1 Introduction

In a group of agents with indistinguishable productive ability, economic rewards often flow

to those with more social connections. This is a common refrain of discontent among some.

Others simply see it as a feature that underscores the importance of networking. A couple

of important works on social network theory offer some explanations. In Calvo-Armengol
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and Jackson (2004), connections are valuable as sources of information about job vacancies.

In Montgomery (1991), connections permit hiring via referrals.

In this paper, we describe a different channel through which benefits get distributed

unequally as a function of connectedness, in an otherwise homogeneous group of agents. A

principal crowdsources information about a group of ex-ante identical agents, in order to

assign a prize. The agents’ strategic revelation of information leads the wholly unbiased and

rational principal to reward the agents unequally based on their number of connections. A

key determinant of this is the different meanings rationally inferred (by the principal) from

the lack of information about two agents who differ in connectedness.

Our model consists of a group of agents, each of whom could be of good or bad ability

(type). An agent’s type is his private information and all agents are ex-ante identical in that

they share the same i.i.d. probability (γ) of being the good type. A principal who merely

knows this γ wishes to award a single prize to a high type. This approximates a number of

common economic/political environments such as a firm deciding which member of a team

to promote to a managerial position, or a political party nominating a party official to run

in a national election. In either example, the deciding criteria (type) may be the presence

or absence of good work ethic or a sense of integrity. The agent would typically be better

aware of such personal traits than the principal.

An agent in our model typically has social or professional connections with other agents.

All of these are described by a network. Information in the model is in the form of hard

evidence. In particular, an agent can possess verifiable evidence about his own type but

also about his neighbours’ types. The former may be in the form of client reviews of past

work. Evidence about others can take the form of emails, shared work, documentation of

performance in a joint project, or photos. A key feature is that evidence about an agent

proves the latter’s type (with certainty) to the principal. An agent obtains evidence about

the type of any given neighbour of his, or even himself, with i.i.d. probability q. This

information structure is essentially the same as the one studied in Dye (1985), and more

recently, Ben-Porath, Dekel and Lipman (2019).

The agents, after receiving evidence, simultaneously decide which evidence, if any, to

reveal to the principal. The principal uses this revealed information to determine the prize

winner. We study the equilibrium behaviour of this game in which the principal uses a

fair allocation rule, in that an agent’s prize winning chances is determined solely by the

principal’s equilibrium belief about his type. So, for instance, if the principal knew for sure

that two different agents were both good types, then they would have to receive the prize

with equal probability.
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We identify two distinct equilibria. In one the agents behave adversarially, revealing good

evidence about themselves, bad evidence about their neighbours and suppressing the rest.

In the other equilibrium, agent’s only reveal good evidence about themselves. In the latter,

the principal interprets bad evidence from an agent about his neighbour as the agent himself

being a bad type. In this “no-snitching” equilibrium, the ex-ante probability that an agent

receives the prize is the same and independent of their network position. This is not true

in the adversarial equilibrium. We show that irrespective of the network, in an adversarial

equilibrium agents with more connections receive the prize with higher ex-ante probability if

the probability of being a good type is sufficiently high and/or the probability of obtaining

evidence is sufficiently low. This result does not rely on extreme parameter values. Indeed,

more connections lead to higher ex-ante reward probability if

γ

1− γ
(1− q) > 1.

We also show that for any given level of γ, agents with fewer connections do better ex-ante

for sufficiently large q.

The richness of the type-space in the model generates a lot of indifference across outcomes.

These can be exploited to generate many other equilibria. To avoid artificial equilibria we

focus on sequential equilibria that satisfy a robustness property, similar to the one in Ben-

Porath, Dekel and Lipman (2019), and survive a further perturbation. In the latter the

agents believe, with vanishing probability, that the principal follows a coarse strategy. Only

the “no-snitching” and the adversarial equilibria and combinations of these two survive.

The equilibrium analysis suggests an interesting tradeoff. The “no-snitching equilibrium”,

while unbiased, reveals little information to the principal. The more informative adversarial

equilibrium, however, comes at the cost of this connectedness bias, that may be interpreted

as a more repugnant form of discrimination by an outside observer.

This paper mainly contributes to the literature that analyzes the strategic disclosure

of evidence to an uninformed principal. The vast majority of this literature has examined

settings where individuals can disclose evidence about own but not about competitors’ char-

acteristics. Seminal papers are Grossman and Hart (1980), Grossman (1981) and Milgrom

(1981) who consider a setting where a single seller is known to have evidence about his

value and wants to win over a buyer. Dye (1985) and Jung and Kwon (1988) are the first

to consider stochastic evidence and show that the principal’s uncertainty about the posses-

sion of evidence leads to individuals showing favourable but hiding unfavourable evidence.

Many papers have since examined different aspects and variations of these evidence settings.

Examples are single vs. multiple senders of evidence (Milgrom and Roberts (1986), Lip-
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man and Seppi (1995)), costs of showing evidence (Verrecchia (1983)), disclosure policies

(Matthews and Postlewaite (1985), Fishman and Hagerty (1990)), dynamic evidence disclo-

sure (Acharya, DeMarzo, and Kremer (2011)), mechanism design with evidence (e.g. Green

and Laffont (1986), Bull and Watson (2007)), commitment vs. non-commitment of the prin-

cipal to an award policy (Glazer and Rubinstein, 2006, Hart, Kremer and Perry (2017),

Ben-Porath Dekel and Lipman (2019)), and costly evidence verification for the principal

(Glazer and Rubinstein (2004), Ben-Porath, Dekel and Lipman (2014)).

The literature on settings where individuals cannot only disclose evidence about own

but also others’ characteristics is very sparse. Baumann (2018) is the first to analyse a

setting in which individuals disclose partially conclusive evidence about themselves and their

acquaintances. Ben-Porath, Dekel and Lipman (2018) consider a competition between an

incumbent and a challenger where each might have evidence about the characteristics of

the incumbent. Recently, the literature on networks has started examining peer evaluation

mechanism, however without considering the existence of evidence (Bloch and Olckers (2021;

forthcoming)).

The structure of the paper is as follows. We first introduce the model and second charac-

terize and show existence of the adversarial disclosure and no snitching equilibrium. We then

analyze the ex-ante award probabilities of agents in these two equilibria. Next, we remark

that more asymmetric equilibria that are a combination of the adversarial disclosure equilib-

rium and no snitching equilibrium can be constructed. Afterwards, we analyze robustness of

the characterized equilibria. Finally, we investigate the value of commitment power to the

principal.

2 Model

There is a principal and a set of agents N = {1, ..., n} with n ≥ 2. An agent is either a good

type (G) or a bad type (B), and this is his private information. Formally, each agent i has

a privately known type ωi ∈ {G,B}. The commonly known prior probability that agent i

is the good type is Pr(ωi = G) = γ ∈ (0, 1). This probability is independent of the type

realizations of the other agents. The space of type profiles is given by Ω = {G,B}n with

generic type profile ω ∈ Ω.

Connections between agents are captured by a network L. We write ij ∈ L if agents i

and j are linked (neighbours), and denote by Ni the set of all of agent i’s neighbours. Let

di := |Ni| be the number of agent i’s neighbors. We assume that di ≥ 1 for all i.

Given a type realization, agent i does not know the types of his neighbors. However,
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agent i may obtain conclusive evidence about his own type and about his neighbors’ types.

Evidence about his own type allows the agent to prove his own type. Evidence about his

neighbor has two effects: 1) it reveals the neighbor’s type to agent i and 2) it provides agent

i with a means to prove the type of that neighbor. More formally, given a type realization ω

and any j ∈ Ni ∪ {i}, agent i privately receives verifiable evidence about j’s type, eij = ωj,

with probability q and no evidence, eij = ∅, with probability 1− q. The evidence realization

eij is i.i.d. for all i ∈ N and j ∈ Ni∪{i}. The total evidence obtained by i is ei = (eij)j∈Ni∪{i}.

An evidence profile is e = (ei)i and the set of all feasible evidence profiles given type profile

ω is E(ω) = {e|eij ∈ {ωj, ∅} for all i and j}. A type-evidence profile is denoted by t = (ω, e)

and the set of all feasible type-evidence profiles is T = {(ω, e)|ω ∈ Ω, e ∈ E(ω)}. Agent i’s

type-evidence realization is denoted by ti = (ωi, ei) and we sometimes write a type-evidence

profile t as (ti, t−i) where t−i contains the type-evidence realization of all agents j ̸= i. The

set of all feasible type-evidence realizations for agent i is Ti = {ti|(ti, t−i) ∈ T for some t−i}.
The principal has a single prize to award to an agent of her choosing. She may also choose

to withhold the award. The principal would like to maximize the probability of awarding the

prize to a good type. Furthermore, she strictly prefers not to award the prize over awarding

the prize with positive probability to an agent who she believes to be bad with probability

1. Agent i ∈ N receives utility v > 0 from getting the prize and 0 from not.

Given a type-evidence realization, agents compete for the prize by simultaneously sending

messages about themselves and their neighbors to the principal. Agent i sends message

mi = (mij)j∈Ni∪{i} with statement mij ∈ {eij, ∅}. Notice that upon obtaining evidence about

j (i.e. eij = ωj), i can choose to disclose the evidence, mij = ωj, or withhold it, mij = ∅.
With no evidence about j (i.e. eij = ∅), i must send mij = ∅. A message profile is given by

m = (mi)i and the set of feasible message profiles by M =
⋃

ω∈ΩE(ω). Given type-evidence

realization ti, the set of feasible messages for agent i is Mi(ti) = {mi| mij ∈ {eij, ∅}} and the

set of feasible messages of others, from agent i’s perspective, is M−i(ti) = {m−i|(mi,m−i) ∈
M,mi ∈ Mi(ti)}. A message strategy of agent i is σi : Ti → ∆(Mi(ti)) where ∆(Mi(ti))

is the space of all probability distributions over Mi(ti). That is, a strategy σi prescribes

a probability distribution over the set feasible messages, Mi(ti), for each ti ∈ Ti such that

σi(mi|ti) is the probability with which agent i sends messagemi given ti. We say a strategy σi

is completely mixed if σi(mi|ti) > 0 for all mi ∈ Mi(ti) and all ti ∈ Ti. Given a strategy σi, we

denote by σij(mij|ti) :=
∑

(mi)−ij |(mij ,(mi)−ij)∈Mi(ti)
σi(mij, (mi)−ij|ti), that is, the probability

with which agent i sends statementmij given ti. If σij(mij|ti) = 1, we will write σij(ti) = mij.

Note that if σij(mij|ti) = 1 for all j, i chooses a pure message, mi, at ti and we will write

σi(ti) = mi. If all agents choose a pure message at t, we will write σ(t) = m where m is the
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message profile that is sent to the principal, given σ and t.

Upon receiving message profile m, the principal updates her belief about t and then

derives her belief about ω. Let µi(ti|m,σ) be the principal’s belief that agent i’s type-

evidence realization is ti ∈ Ti given that the principal receives messages m and that agents

use strategies σ. Let µ be the belief profile. The principal’s belief that ωi = G is then given

by βi(m) :=
∑

ti∈Ti|ωi=G µi(ti|m,σ).

Given her beliefs, the principal finally chooses a probability ri ∈ [0, 1] that agent i receives

the prize at message profile m, for each i ∈ N . An award rule r = (r1, ..., rn) is anonymous

if βi(m) = βj(m) implies ri = rj. Let R be the set of anonymous award rules that satisfy the

constraint
∑

i∈N ri ≤ 1. We denote by r̂ an award strategy of the principal which specifies an

award rule r̂(m) ∈ R for each m ∈ M . An optimal award strategy maximizes the principal’s

expected payoff according to her beliefs for every feasible message profile. That is, an optimal

award strategy r̂ is such that for every feasible m, r̂(m) solves

max
r∈R

n∑
i=1

riβi(m) subject to ri = 0 if βi(m) = 0. (1)

A sequential equilibrium (σ, µ, r̂) is given by a strategy profile σ, principal’s beliefs µ and

an award strategy r̂ such that

1. there is a sequence of strategy profiles and beliefs (σn, µn)∞n=1 that converges to (σ, µ)

such that each strategy profile σn is completely mixed and beliefs µn are derived from

σn using Bayes’ rule.

2. r̂ is an optimal award strategy,

3. for each agent i, σi maximizes agent i’s expectation of ri given r̂ and σ−i for each

ti ∈ Ti.

3 Adversarial disclosure and no snitching

We characterize two classes of sequential equilibria: 1) equilibria in which agents disclose

evidence in adversarial manner about neighbors and 2) equilibria in which agents are silent

about neighbors. Later, we will show that equilibria in these two classes are particularly

robust in the sense that they are the only equilibria surviving a standard robustness criterion

and trembles by the principal.

Lemma 1. Take any sequential equilibrium (σ, µ, r̂).

6



The beliefs µ are such that βi(m) = 1 if mki = G for some k ∈ i ∪ Ni and βi(m) = 0 if
mki = B for some k ∈ i ∪Ni.

The award strategy r̂ is such that, for any m ∈ M , r̂i(m) = 1/|B1(m)| where B1(m) =
{i | βi(m) = maxk∈N βk(m)} for all i ∈ B1(m) and r̂i(m) = 0 for all i /∈ B1(m).

Proof. Since mki = B is infeasible if ωi = G, there is no strategy profile σ that assigns a
positive probability to a message mi with mki = B if ωi = G. Thus βi(m) = 0 if mki = B
for some k. Similarly βi(m) = 1 if mki = G for some k.

It is straightforward to verify that this is the only anonymous award rule that solves
(1).

Lemma 1 means that the principal’s beliefs about agent i are always in line with the

evidence presented about agent i. Moreover we see that an agent gets the prize if and only

if the principal believes him to be a good type with highest (positive) probability among all

agents. Thus each agent’s incentives are simple: an agent wants to maximize the likelihood

that the principal holds the highest β-belief about him at the message profile the principal

receives.

We next define the two equilibrium classes.

Definition 1 (Adversarial disclosure equilibrium). An adversarial disclosure equilibrium is
a sequential equilibrium (σ, µ, r̂)A such that for any i and j ̸= i,

σii(ti) = G if eii = G,
σii(ti) = ∅ if eii = B,
σij(ti) = ∅ if eij = G,
σij(ti) = B if eij = B.
If mki = ∅ for all k ∈ i ∪Ni, then βi(m) = γ(1− q)/

[
γ(1− q) + (1− γ)(1− q)di

]
.

In words, in an adversarial disclosure equilibrium each agent always discloses good ev-

idence about herself, bad evidence about her neighbors and withholds all other evidence.

For intuition about the β-beliefs, observe that the principal has uncertainty about ωi if and

only if mki = ∅ for all k. Given σ, mki = ∅ for all k occurs on-path if ωi = G and eii = ∅
(which has prior probability γ(1 − q)) or if ωi = B and eji = ∅ for all j ∈ Ni (which has

prior probability (1− γ)(1− q)di). Hence, βi(m) = γ(1− q)/(γ(1− q) + (1− γ)(1− q)di) is

the conditional probability that ωi = G if, on-path, the received message profile is m where

mki = ∅ for all k.

Definition 2 (No snitching equilibrium). A no snitching equilibrium is a sequential equi-
librium (σ, µ, r̂)N such that for any i and j ̸= i,

σii(ti) = G if eii = G,
σii(ti) = ∅ if eii = B,
σij(ti) = ∅ if eij = B,G.
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If mki = ∅ for all k ∈ i ∪Ni and mij ̸= ∅ for some j ∈ Ni, then βi(m) = 0.
If mki = mik = ∅ for all k ∈ i ∪Ni, then βi(m) = γ(1− q)/((1− γ) + γ(1− q)).

In words, in a no snitching equilibrium, an agent always discloses good evidence about

herself and withholds all other evidence. For intuition about the β-beliefs, observe that the

principal believes with probability that an agent is bad if the agent revels any evidence about

others. This is off the equilibrium path given σ. The principal has uncertainty about ωi if

and only if mki = mik = ∅ for all k. Given σ, mki = mik = ∅ for all k occurs on-path if

ωi = G and eii = ∅ (which has prior probability γ(1 − q)) or if ωi = B (which has prior

probability 1−γ). Hence, βi(m) = γ(1−q)/(γ(1−q)+(1−γ)) is the conditional probability

that ωi = G if, on-path, the received message profile is m where mki = mik = ∅ for all k.

Proposition 1. There always exists an adversarial disclosure equilibrium and a no snitching
equilibrium.

Proof. First, we construct an adversarial disclosure equilibrium.
For all i, let σi(mi|ti) = 1 where mij = B if eij = B, mij = ∅ if eij = G, mij = ∅ if

eii = B and mii = G if eii = G.
We can then define µ such that, given σ, µ is derived from Bayes’ rule for all m such that

σ(t) = m for some t ∈ T and such that the implied β-beliefs are in line with Lemma 1 and
Definition 1. Let r̂ be specified as in Lemma 1.

Given r̂ and σ−i, no agent i has an incentive to deviate from σi:
Suppose ωi = G. Then any message m′

i ∈ Mi(ti) where m′
ii = ∅ if eii = G or m′

ij = ∅
if eij = B or m′

ij = G if eij = G implies βi(m
′
i, σ−i(t−i)) ≤ βi(σ(t)) and βj(m

′
i, σ−i(t−i)) ≥

βj(σ(t)) for j ̸= i and hence r̂i(m
′
i, σ−i(t−i)) ≤ r̂i(σ(t)).

Suppose ωi = B. Then any message m′
i ∈ Mi(ti) where m′

ii = B if eii = B or m′
ij = ∅

if eij = B or m′
ij = G if eij = G implies βi(m

′
i, σ−i(t−i)) ≤ βi(σ(t)) and βj(m

′
i, σ−i(t−i)) ≥

βj(σ(t)) for j ̸= i and hence r̂i(m
′
i, σ−i(t−i)) ≤ r̂i(σ(t)).

Finally we can construct a sequence of completely mixed strategy profiles and beliefs
(σn, µn)∞n=1 that converges to (σ, µ) such that beliefs µn are derived from σn using Bayes’
rule.

Thus (σ, µ, r̂) is an adversarial disclosure equilibrium.

Second, we construct a no snitching equilibrium.
For all i, let σi(mi|ti) = 1 where mij = ∅ for j ̸= i, mij = ∅ if eii = B and mii = G if

eii = G.
We can then define µ such that, given σ, µ is derived from Bayes’ rule for all m such that

σ(t) = m for some t ∈ T and such that the implied β-beliefs are in line with Lemma 1 and
Definition 2. Let r̂ be specified as in Lemma 1.

Given r̂ and σ−i, no agent i has an incentive to deviate from σi:
Consider any ti ∈ Ti. Then any on-path message m′

i ∈ Mi(ti) where m′
ii ̸= σii(ti)

implies βi(m
′
i, σ−i(t−i)) ≤ βi(σ(t)) and βj(m

′
i, σ−i(t−i)) = βj(σ(t)) for j ̸= i and hence
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r̂i(m
′
i, σ−i(t−i)) ≤ r̂i(σ(t)). Any off-path message m′

i where m′
ij ̸= ∅ for some j ̸= i implies

βi(m
′
i, σ−i(t−i)) = 0 ≤ βk(m

′
i, σ−i(t−i)) for all k ̸= i and hence r̂i(m

′
i, σ−i(t−i)) ≤ r̂i(σ(t)).

Finally we can construct a sequence of completely mixed strategy profiles and beliefs
(σn, µn)∞n=1 that converges to (σ, µ) such that beliefs µn are derived from σn using Bayes’
rule.

Thus (σ, µ, r̂) is a no snitching equilibrium.

4 Ex-ante award probabilities and discrimination

Corollary 1. Fix agent i and j.
Consider an adversarial disclosure equilibrium (σ, µ, r̂)A and σ(t) = m where mki =

mkj = ∅ for all k. Then βi(m) > βj(m) if and only if di > dj.
Consider a no snitching equilibrium (σ, µ, r̂)N and σ(t) = m where mki = mkj = ∅ for all

k. Then βi(m) = βj(m).

Corollary 1 follows immediately from Definitions 1 and 2 by comparing the beliefs for

agents i and j for the respective scenarios. Although all agents have the same probability of

being a good type, in the adversarial equilibrium the principal prefers to award an agent with

a higher degree over an agent with a lower degree, conditional on there being no evidence

about the two agents. The intuition is the following. The silence from a larger number of

neighbors is a good sign for the principal. A larger number of neighbors makes it more likely

that some neighbor has obtained evidence. The silence of such a neighbor then implies that

the neighbor obtained evidence of the agent being good. If the agent was a bad type, the

neighbor would have revealed the evidence.

We will next investigate an agent’s expectation of getting the prize before the realization

of types. We refer to this as an agent’s ex-ante award probability. We will see that this

ex-ante award probability can vary with an agent’s degree, despite everyone having the same

expected ability ex-ante.

Partition the set of individuals in N according to their degree {Di}Ki=1 such that i, j ∈
Dk ⇒ di = dj. Let d

i be the degree of any agent in group Di. Let these K sets be ordered

such that di > di+1. Abusing notation we will use Di both as sets and their respective

cardinalities.

Corollary 2. For an adversarial disclosure or a no snitching equilibrium, if i, j ∈ Dk,
then the ex-ante award probability for i winning is the same as for j.

Proof. Note that T (i) = T (j) and both i and j have the same expectation over their re-
spective type sets and hence feasible message sets. Also, σi = σj. Thus i and j have the
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same probability distribution over the messages sent by them. Moreover, the expectation for
agent i and j regarding their neighbors’ messages about them is the same for i and j because
any neighbor’s evidence realization regarding i and j has the same probability distribution
for i and j, and a neighbor’s strategy component regarding i is the same as a neighbor’s
strategy component regarding j. Hence, i and j have the same probability distribution over
the messages sent about them by their neighbors. Finally, the probability distribution over
other agents’ messages, that are not about i or j, is also the same for i and j. Then i and j
have the same expectation of own and competitors’ β-beliefs and hence face the same ex-ante
award probability.

Next, we move on to analyze difference in the ex-ante award probabilities for agents with

different degrees. Ex-ante there are two opposing effects of a large number of neighbors of

agent i: 1) the larger the number of neighbors the higher the likelihood that one of them

has evidence about i which would be sent to the principal if i is bad, and 2) conditional

Let the event that every player is either a low type or a high type without evidence about

himself be denoted by E = {t|ωi = B or (ωi = G, eii = ∅), for all i ∈ N}. Let Ec denote

the complement event in that at least one player is a good type and has evidence about it.

Lemma 2. For any adversarial or no snitching equilibrium, conditional on Ec being true,
the ex-ante award probability is the same for all i ∈ N .

Proof. Take any adversarial or a no snitching equilibrium. Conditional on Ec being true, an
agent i ∈ N wins the prize with a positive probability if and only if ωi = eii = G. All agents’
prior probability for this to occur is γq. Hence, ex-ante award probabilities for i ∈ N and
j ∈ N are identical, conditional on Ec being true.

To develop intuition for ex-ante award probabilities in any adversarial disclosure equilib-

rium, conditional on event E occurring. Conditional on E occurring, we know that on-path

mii = ∅ for all i. Let us consider the three different scenarios in which agent i can find

himself in this case:

Scenario A: ωi = G, implying mji = ∅ for all j ∈ Ni. Then r̂i(m) > 0 if and only if i has

the highest degree among those about whom the principal does not receive evidence.

Scenario B: ωi = B and eji = ∅ for all j ∈ Ni, implying mji = ∅ for all j ∈ Ni. Then

r̂i(m) > 0 if and only if i has the highest degree among those about whom the principal does

not receive evidence.

Scenario C: ωi = B and eji ̸= ∅ for some j ∈ Ni, implying mji = B for some j ∈ Ni and

hence r̂i(m) = 0.

Given an adversarial disclosure equilibrium, the ex-ante probability of agent i for scenario

A to occur is constant in his degree and q, and increasing in γ; the ex-ante probability for
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scenario B is decreasing in his degree and q, and decreasing in γ. Conditional on scenario A

or B having occured, a higher degree is favorable for agent i; if the principal decides between

two agents about whom he has no evidence he will prefer to award the agent with a higher

degree. The ex-ante probability for scenario C is increasing in degree and q, and decreasing

in γ.

Hence for a given γ and q, a higher degree has two opposing effects: i) it decreases the

ex-ante probability of scenario B and increases the one of scenario C, and ii) it increases

the chances of winning in scenario A and B. The first effect decreases the ex-ante award

probability of an agent, and the second effect increases the ex-ante award probability.

We will see in the following, that for a given γ, if the probability of evidence q is low

enough the second (positive) effect dominates the first effect for all degrees because scenario

C always occurs with a low enough probability. If q is high enough, then this reverses: for

all degrees, the negative effect of a higher degree dominates.

Proposition 2. In any adversarial disclosure equilibrium, agents with higher degrees have
higher ex-ante award probability,
(a) for any given γ and sufficiently small q, and
(b) for any given q and sufficiently high γ.

Proof. Given an adversarial disclosure equilibrium, let P i be the ex-ante probability that
event E occurs (m is such that there is no good evidence) and someone in Di wins the prize.
Then

P i = [(1− γ) + γ(1− q)]
N\

i⋃
j=1

Dj i−1∏
j=1

{
(1− γ)D

j

[1− (1− q)d
j

]D
j
}

{
[(1− γ) + γ(1− q)]D

i − (1− γ)D
i

[1− (1− q)d
i

]D
i
}
. (2)

It follows that

P i ≥ P i+1

⇔
{

[(1− γ) + γ(1− q)]

(1− γ)[1− (1− q)di ]

}Di

− 1 ≥ 1−

{
(1− γ)[1− (1− q)d

i+1
]

[(1− γ) + γ(1− q)]

}Di+1

. (3)

Observe that the right hand side is bounded above by 1. For any given γ the left hand side
goes to ∞ as q → 0. Similarly, for any given q, the left hand side goes to ∞ as γ → 1.

Together with Corollary 2 and Lemma 2 the result then follows.

Proposition 3. In any adversarial disclosure equilibrium, agents with lower degrees have
a higher ex-ante award probability for a given value of γ and sufficiently large q.

11



Proof. Let a = [(1−γ)+γ(1−q)]

(1−γ)[1−(1−q)di ]
and b = (1−γ)[1−(1−q)d

i+1
]

[(1−γ)+γ(1−q)]
. The weak opposite of inequality 3

can be written as

P i ≤ P i+1

⇔ aD
i − 1 ≤ 1− bD

i+1

⇔ (a− 1)(
i∑

j=1

aD
i−j

) ≤ (1− b)(
i∑

j=0

bD
i−j

)

⇔ a− 1

1− b
≤

∑i
j=0 b

Di−j∑i
j=1 a

Di−j

⇔ (1− γ)(1− q)d
i
+ γ(1− q)

(1− γ)(1− q)di+1 + γ(1− q)

(1− γ) + γ(1− q)

(1− γ)[1− (1− q)di ]
≤

∑i
j=0 b

Di−j∑i
j=1 a

Di−j

⇔ zl =
(1− γ)(1− q)d

i
+ γ(1− q)

(1− γ)(1− q)di+1 + γ(1− q)
≤ (1− γ)[1− (1− q)d

i
]

(1− γ) + γ(1− q)

∑i
j=0 b

Di−j∑i
j=1 a

Di−j
= zr

(4)

Now notice that limq→1 z
r = i+1

i
. On the other hand limq→1 z

l takes the indeterminate form
0
0
. Repeated use of l’Hospital’s rule gives

lim
q→1

zl = lim
q→1

(1− q)d
i−di+1 ∏di+1

j=0 di−j

di+1!
= 0.

Therefore for high enough q it must be that P i < P i+1.

5 Asymmetric equilibria

The adversarial disclosure and the no snitching equilibrium are symmetric in the sense that all

agents follow the same strategy regarding the evidence disclosure about themselves and the

evidence disclosure about each neighbor. We can easily construct more asymmetric equilibria

in which each agent follows an adversarial disclosure behavior towards his “enemies” and a

snitching behavior towards his “friends”.

For each individual i, let Ni be partitioned into the two sets Fi, i’s friends, and Ei, i’s

enemies. Let ei the cardinality of Ei, the number of i’s enemies. The sets Fi and Ei are

common knowledge for all i.

Definition 3 (Friends-and-enemies equilibrium). A friends-and-enemies equilibrium is a
sequential equilibrium (σ, µ, r̂)F such that for any i and j ̸= i,

σii(ti) = G if eii = G,

12



σii(ti) = ∅ if eii = B,
for j ∈ Fi, σij(ti) = ∅ if eij = B,G,
for j ∈ Ei, σij(ti) = B if eij = B and σij(ti) = ∅ if eij = G.
If mki = ∅ for all k ∈ i ∪Ni, then βi(m) = 0 in case mij ̸= ∅ and i ∈ Fj for some j ∈ Ni,

or βi(m) = γ(1− q)/ [γ(1− q) + (1− γ)(1− q)ei ] otherwise.

Corollary 3. For any partition of Ni into friends and enemies for all agents i ∈ N , there
always exists a friends-and-enemies equilibrium.

The proof follows easily from the proof of proposition 1. The results from section 4 about

β-beliefs and ex-ante award probabilities in the adversarial disclosure equilibrium carry over

to the friends-and-enemies equilibrium, only that for the friends-and-enemies equilibrium

the variable that determines the ex-award probability is the number of enemies, ei, instead

of the number neighbors, di. For the friends-and-enemy equilibrium, we can establish the

results analogous to the ones in section 4 by replacing “adversarial disclosure equilibrium”

with “friends-and enemy equilibrium” and “degree” with “number of enemies”.

6 Robust equilibria with an ϵ-coarse principal

The adversarial disclosure equilibrium and the no snitching equilibrium (and any mixture of

these two, i.e. a friends-and-enemies equilibrium) are especially robust in the following sense:

the strategy that each agent uses in these equilibria maximizes that agent’s utility against all

other strategies he deems feasible for other agents, given the principal’s equilibrium beliefs

and behavior. Moreover, if agents believe that the principal makes a mistake in assigning the

prize with a vanishingly small probability, then in any robust equilibrium agents essentially

always show good evidence about themselves, never bad evidence about themselves and

never good evidence about others.

A mistake by the principal is modelled as follows.1 We assume in the following that

with probability ϵ the principal follows a coarse heuristic. If the principal is coarse, then

he awards the prize according to the following rule rc: If there exists mij = G for some ij,

then rcj(m) = 1/ |G(m)| for all j ∈ G(m) = {k | mjk = G for some j}. If G(m) = ∅, then
rcj(m) = 0 for all j ∈ B(m) = {k | mjk = B for some j} and rcj(m) = 1/(n− |B(m)|) for all
j /∈ B(m). If the principal is not coarse, he behaves as specified in the model section namely

chooses an optimal award rule given his beliefs. For clarity, we mark the principal’s award

rule if he is not coarse as rnc.

1There are many different ways of modelling a principal’s mistake, that all imply the same result. Coarse-
ness is just one motivation of a principal’s mistake in this setup.
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We say that a sequential equilibrium (σ, µ, r̂) is robust if, given µ and r̂, σi maximizes

agent i’s expectation of ri for all m−i ∈ M−i(ti).

Lemma 3. In any robust sequential equilibrium with an ϵ-coarse principal, ωi = B implies
σii(ti) = ∅.

Proof. Fix m−i such that mjk = ∅ for all k and j ̸= i.
Consider any message mi with mii = B. Then rnci (mi,m−i) = rci (mi,m−i) = 0.
Now consider messagem′

i withm′
ii = ∅ andm′

ij = mij for all j ̸= i. Then rnci (m′
i,m−i) ≥ 0

and rci (m
′
i,m−i) = 1/n > 0. Message m′

i is strictly better for agent i than mi given m−i.
Thus there is no robust equilibrium with an ϵ-coarse principal in which σii(B|ti) > 0 for

some ti with eii = B. Thus σii(ti) = ∅ if eii = B, ∅ and hence if ωi = B.

Lemma 4. For any robust sequential equilibrium with an ϵ-coarse principal, σii(ti) = G if
eii = G and {Ni ̸= N \ {i} or eij ̸= B for some j ∈ Ni}.

Proof. Assume Ni ̸= N \ {i} or eij ̸= B. Fix m−i ∈ M−i(ti) such that mkk ̸= ∅ for all k ̸= i,
mkk = G for some k ̸= i and mki = ∅ for all k ∈ Ni. Since Ni ̸= N \ {i} or eij ̸= B, m−i

exists. Let G(m) = {k | mjk = G for some j} for any m.
Consider any message mi with mii = ∅. Then rnci (mi,m−i) ≤ 1/(|G(mi,m−i)| + 1) and

rci (mi,m−i) = 0.
Now consider messagem′

i withm′
ii = G. Then rnci (m′

i,m−i) = rci (m
′
i,m−i) = 1/(|G(mi,m−i)|+

1). Message m′
i is strictly better for agent i than mi given m−i.

Therefore, there is no robust sequential equilibrium with an ϵ-coarse principal in which
σii(∅|ti) > 0 for some ti with eii = G. Thus σii(ti) = G if eii = G in any robust sequential
equilibrium with an ϵ-coarse principal.

Lemma 5. In any robust sequential equilibrium with an ϵ-coarse principal, σij(ti) = ∅ if
eij = G.

Proof. Suppose first that ωi = G. Fix m−i such that mkk ̸= ∅ for all k ̸= i, j, mki = G for
some k ∈ Ni and mkj = ∅ for all k ̸= i, j. Let G(m) = {k | mjk = G for some j} for any m.

Consider any messagemi withmij = G. Then rnci (mi,m−i) = rci (mi,m−i) = 1/ |G(mi,m−i)|.
Now consider message m′

i with m′
ij = ∅. Then rnci (m′

i,m−i) ≥ 1/ |G(mi,m−i)| and
rci (m

′
i,m−i) = 1/(|G(mi,m−i)| − 1). Message m′

i is strictly better for agent i than mi given
m−i.

Thus there is no robust sequential equilibrium with an ϵ-coarse principal in which σij(G|ti) >
0 for some ti with ωi = G and eij = G. Hence, in any robust sequential equilibrium with an
ϵ-coarse principal, σij(ti) = ∅ if ωi = G and eij = G.

Suppose second that ωi = B. Assume by contradiction that σi is such that σij(G|ti) > 0
for some ti with ωi = B and eij = G for some j ∈ Ni. Let mi with mij = G for j ∈ Ni be a
message such that σi(mi|ti) > 0 for ti with ωi = B and eij = G for j ∈ Ni.

Fix m−i such that mkl = ∅ for all k ̸= i and all l. Observe that m = (mi,m−i) is “on
path” and beliefs of the principal need to be derived by Bayes’ rule. Since no type G chooses
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to send mi with positive probability for any evidence realization (see above), the principal
holds belief βi(m) = 0. Thus rnci (mi,m−i) = rci (mi,m−i) = 0.

Now consider message m′
i such that m′

ij = ∅ for all j. Then rnci (m′
i,m−i) ≥ 0 and

rci (m
′
i,m−i) > 0. Message m′

i is strictly better for agent i than mi given m−i. But then σi

cannot be part of a robust sequential equilibrium.
Thus there is no robust equilibrium with an ϵ-coarse principal in which σij(G|ti) > 0

for some ti with ωi = B and eij = G for some j ∈ Ni. Hence, in any robust sequential
equilibrium with an ϵ-coarse principal, σij(ti) = ∅ if ωi = B and eij = G.

Proposition 4. The adversarial disclosure equilibrium and the no snitching equilibrium are
robust with and without an ϵ-coarse principal.

Proof. To be added.

7 The Value of Commitment

A next natural question is how the possibility of commitment by the principal changes the

equilibrium outcome. In this section we investigate the outcomes of the prize competition

when the principal designs, announces and commits to a prize award rule (mechanism) before

agents engage in the competition for the prize.

Formally we investigate the following mechanism design problem. Unless stated here, the

setup specified in section 2 continues to apply. The principal chooses and commits to a prize

award rule r̂ that specifies ri(m) for every i and every feasible m. After the principal has

announced r̂, agents simultaneously choose message strategies taking r̂ as given – we call this

the agents’ game and denote it by Γ(r̂). In Γ(r̂), each agent i chooses a message strategy σi

given the strategies of all others, σ−i, such that for every ti ∈ Ti, σi(ti) maximizes agent i’s

expectation of ri given r̂ and σ−i. We use the concept of Bayes’ Nash equilibrium to solve

Γ(r̂). That is, an equilibrium of the agents’ game Γ(r̂) is a strategy profile σ such that for

every i and for every ti ∈ Ti, σi(ti) maximizes agent i’s expectation of ri given r̂ and σ−i.

First, we show that there does not exist a mechanism r̂ with which the principal can

achieve an outcome payoff-equivalent to the prize award rule that she would choose if she

knew the full evidence realization e. We say an award rule r̂ is first-best if r̂ is such that for

every t = (ω, e) ∈ T , r̂(e) solves

max
r∈R

n∑
i=1

riPr(ωi = G|e) subject to ri = 0 if Pr(ωi = G|e) = 0.

Proposition 5. There does not exist a mechanism r̂ and a first-best award rule r̂fb such
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that there is an equilibrium σ of Γ(r̂) in which, for all t ∈ T , r̂(m) = r̂fb(e) for any m for
which σ(m|t) > 0.

Proof. Consider a first-best award rule r̂fb and t′ where ω′
1 = G, ω′

j = e′jj = B for all j ̸= 1

and e′kl = ∅ for all other kl. Clearly, r̂fb1 (e′) = 1. Next, consider any t′′ with ω′′
i = e′′ii = B

for all i ∈ N and e′′kl = ∅ for all other kl. Clearly, r̂fb1 (e′′) = 0.
Suppose by contradiction that there exists mechanism r̂ and equilibrium σ of Γ(r̂) such

that, for all t ∈ T , r̂(m) = r̂fb(e) for any m for which σ(m|t) > 0.
First observe that σ1(t

′
1) ̸= σ1(t

′′
1). If not, then there is m such that σ(m|t′) = σ(m|t′′) >

0 because σ−1(t
′
−1) = σ−1(t

′′
−1), and r̂1(m) = r̂fb1 (e′) = 1 and r̂1(m) = r̂fb1 (e′′) = 0, a

contradiction.
Then however at t′′1, agent 1 has a strict incentive to deviate to σ1(t

′
1) = (∅, ..., ∅) because

r̂1(m) = 0 for any m for which σ(m|t′′1, t−1) > 0 for any t−1 for which (t′′1, t−1) ∈ T but
r̂1(m) = 1 for any m for which σ(m|t′) > 0 and agent 1 assigns a strictly positive probability
that others’ type-evidence realization is t′−1.

Then however σ is not an equilibrium.

Despite not being able to achieve her first-best outcome, the principal can improve her

outcome with commitment over her best outcome in any robust sequential equilibrium with

an ϵ-coarse principal. The principal’s best outcome without commitment in a robust se-

quential equilibrium is achieved in the adversarial disclosure equilibrium, as this provides

the principal with a (strict) superset of information relative to any other robust sequential

equilibrium with an ϵ-coarse principal.

To show this result, we first construct the mechanism r̂I which allows the principal to

strictly improve compared to her outcome in the adversarial disclosure equilibrium. Broadly

speaking, the mechanism incentivizes an agent to reveal good evidence about himself, bad

evidence about his neighbors, and good evidence about his neighbors if he does not have

good evidence about himself.

Definition 4. Let mechanism r̂I be defined as follows. Consider any m.

1. If there is mii = G for some i, define set G1 = {i | mii = G}. Then r̂Ii (m) = 1/|G1(m)|
for all i.

2. Next, suppose mii ̸= G for all i but mij = G for some i and j ̸= i. First, define
G1 = {i | mji = G for some j}. Second, define G2 = {i | i /∈ G1, di = mink dk,mij =
G for some j}. For all i ∈ G2, let rIi (m) = rIi (m

′
i,m−i) where m′

i is the same as
mi except when mij = G which implies m′

ij = ∅. For all i ∈ G1, r̂Ii (m) = (1 −∑
i∈G2

rIi (m))/|G1|. For all other i, rIi (m) = 0.

3. Finally, suppose mij ̸= G for all i and all j.
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(a) If there exists i such that mji = ∅ for all j, first define set G1 = {i | mji =
∅ for all j}. Second, define set G2 = {i | i ∈ G1 and di = maxk∈G1 dk}. Finally,
let r̂Ii (m) = 1/|G2| for all i ∈ G2.

(b) Otherwise, r̂I(m) = 0 for all i.

A few remarks about case 2 of Def. 2 are in order. First note that
∑

i∈G2
rIi (m) is always

smaller than 1. If |G2| > 1, then rIi (m) = 0. If |G2| = 1, then rIi (m) ≤ 1/2: message profile

(m′
i,m−i) falls into case 3a and then agent i only receives the prize with positive probability

if there is bad news about every j with dj > minkdk and no news about himself. In this

scenario agent i shares the prize equally with all other agents with minimum degree about

whom there is no news, this includes agent j for whom mij = G. So the best case scenario

for agent i at (m′
i,m−i) is to receive the prize with probability 1/2.

Proposition 6. There exists an equilibrium σI in pure strategies that are weakly dominant
for all i ∈ N of Γ(r̂I). The principal does better with mechanism r̂I than in the adversarial
disclosure equilibrium (σ, µ, r̂)A:∑

i Pr(ωi = G|t) r̂Ii (σ
I(t)) ≥

∑
i Pr(ωi = G|t) r̂Ai (σ

A(t)) for all t ∈ T with a strict
inequality for some t ∈ T .

Proof. 1. If eij = B for j ̸= i, agent i is weakly better off sending mij = B instead of
mij = ∅:
Consider any (ωi, ei) where eij = B for some j ̸= i and two messages of agent i, mi and
m′

i which are equal except that mij = B and m′
ij = ∅. If (m′

i,m−i) falls into cases 1, 2
or 3b of Def. 2, then so does (mi,m−i), and in particular r̂Ii (m

′
i,m−i) = r̂Ii (mi,m−i).

If (m′
i,m−i) falls into case 3a of Def. 2, then (mi,m−i) can fall into 3a or 3b.

If it falls into 3b, then r̂Ii (m
′
i,m−i) = r̂Ii (mi,m−i).

If it remains in 3a, then r̂Ii (m
′
i,m−i) ≤ r̂Ii (mi,m−i).

Thus, mi weakly dominates m′
i.

2. If eii = G, agent i is weakly better off sending mii = G instead of mii = ∅:
Consider any (ωi, ei) where eii = G and two messages of agent i, mi and m′

i which are
equal except that mii = G and m′

ii = ∅.
If (m′

i,m−i) does not fall into case 1 of Def. 2, then (mi,m−i) does and in particular
r̂Ii (m

′
i,m−i) ≤ r̂Ii (mi,m−i) = 1.

If (m′
i,m−i) falls into case 1 of Def. 2, then so does (mi,m−i) and in particular

r̂Ii (m
′
i,m−i) = 0 < r̂Ii (mi,m−i) = 1/|G1(mi,m−i)|.

Thus, mi weakly dominates m′
i.
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3. If eii = B, agent i is weakly better off sending mii = ∅ instead of mii = B:

Consider any (ωi, ei) where eii = B and two messages of agent i, mi and m′
i which are

equal except that mii = ∅ and m′
ii = B.

If (m′
i,m−i) falls into cases 1 or 2 of Def. 2, then so does (mi,m−i), and in particular

r̂Ii (m
′
i,m−i) ≤ r̂Ii (mi,m−i).

If (m′
i,m−i) falls into case 3a of Def. 2, then so does (mi,m−i) and in particular

r̂Ii (m
′
i,m−i) = 0 ≤ r̂Ii (mi,m−i).

If (m′
i,m−i) falls into case 3b of Def. 2, then (mi,m−i) can fall in case 3a or 3b. In

either case, r̂Ii (m
′
i,m−i) = 0 ≤ r̂Ii (mi,m−i).

Thus, mi weakly dominates m′
i.

4. Consider any (ωi, ei) where eij = G and two messages of agent i, mi and m′
i which are

equal except that mij = ∅ and m′
ij = G. Moreover, eii = G implies mii = G, eii = B

implies mii = ∅, eij = B implies mij = B.

Note that both (mi,m−i) and (m′
i,m−i) cannot fall into case 3b.

If eii = G, then both (m′
i,m−i) and (mi,m−i) fall into case 1 and in particular

r̂Ii (m
′
i,m−i) = r̂Ii (mi,m−i).

Suppose from now on that eii ̸= G.

Profile (mi,m−i) falls into case 1 of Def. 2 if and only if (m′
i,m−i) does, and in

particular r̂Ii (mi,m−i) = r̂Ii (m
′
i,m−i).

Suppose i has di > mink dk.

If (mi,m−i) falls into case 2 of Def. 2, then so does (m′
i,m−i) and in particular

r̂Ii (m
′
i,m−i) ≤ r̂Ii (mi,m−i).

If (mi,m−i) falls into case 3a of Def. 2, then (m′
i,m−i) falls in case 2. In particular,

r̂Ii (mi,m−i) ≥ r̂Ii (m
′
i,m−i) = 0.

Hence, mi weakly dominates m′
i for i with di > mink dk.

Suppose next i has di = mink dk.

Consider ωi = G.

If (mi,m−i) falls into case 2 of Def. 2, then so does (m′
i,m−i) and in particular,

r̂Ii (mi,m−i) ≥ r̂Ii (m
′
i,m−i).

If (mi,m−i) falls into case 3a of Def. 2, then (m′
i,m−i) falls in case 2. In particular,

r̂Ii (mi,m−i) = r̂Ii (m
′
i,m−i).

Thus, mi weakly dominates m′
i.

Consider now ωi = B.

If (m′
i,m−i) falls into case 2 of Def. 2, then (mi,m−i) falls into case 2 or case 3a.

In both cases, r̂Ii (mi,m−i) = r̂Ii (m
′
i,m−i).
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Profile (m′
i,m−i) is not in case 3a.

Thus, m′
i weakly dominates mi.

Given the previous analysis, the following strategy profile σI is an equilibrium of Γ(r̂I)
in weakly dominant, pure strategies:

� For all i, if eii = G then σI
ii(ti) = G; if eii = B, then σI

ii(ti) = ∅; if eij = B, then
σI
ij(ti) = B.

� For all i with di > mink dk, if eij = G, then σI
ij(ti) = ∅.

� For all i with di = mink dk, if eij = G and ωi = G, then σI
ij(ti) = ∅; if eij = G and

ωi = B, then σI
ij(ti) = G.

We prove next that the principal can do better with mechanism r̂I than in the adversarial
equilibrium (σ, µ, r̂)A.

For all type-evidence profiles t ∈ T where there does not exist i with di = mink dk, ωi = B
and eij = G for some j, we have σI(t) = σA(t) and r̂Ii (σ

I(t)) = r̂Ai (σ
A(t)) for all i. Thus∑

i Pr(ωi = G|t) r̂Ii (σI(t)) =
∑

i Pr(ωi = G|t) r̂Ai (σA(t)) for all t ∈ T .

Now consider the type-evidence profiles where there does exist i with di = mink dk,
ωi = B and eij = G for some j.

If there also exists some i with eii = G, then σI(t) ̸= σA(t) but r̂Ii (σ
I(t)) = r̂Ai (σ

A(t)) for
all i.

So in the following also suppose there does not exist i with eii = G.

For all such t, message profile σA(t) is such that eii = B implies mii = ∅, eij = B implies
mij = B, eij = B implies mij = B and eij = G implies mij = ∅. Since there exists i with
ωi = G we know that there is i with mji = ∅ for all j. Let GA

1 = {i | mji = ∅ for all j}
and GA

2 = {i | i ∈ GA
1 , di = maxk∈GA

2
dk}. Then r̂Ai (m) = 1/|GA

2 | for all i ∈ GA
2 by corollary 1.

Now turn to the analysis of r̂I(m) for such type-evidence realizations.
Suppose there exists more than one i with di = mink dk, ωi = B and eij = G for some j.

Then message profile σI(t) is such that G1 ̸= ∅ and |G2| > 1. Thus rIi (m) = 0 for all i ∈ G2

and
∑

i∈G1
rIi (m) = 1 so that

∑
i Pr(ωi = G|t) r̂Ii (σI(t)) = 1.

Suppose there exists exactly one i with di = mink dk, ωi = B and eij = G for some j.
Then message profile m = σI(t) is such that G1 ̸= ∅ and |G2| = 1. Message profile (m′

i,m−i)
with m′

i equal to mi except that mij = G implies m′
ij = ∅ falls into case 3a of Def. 2.

If there is some j with dj > mink dk for which ekj ̸= B for all k, then for (m′
i,m−i) the

prize would be awarded among such agents j. Hence rIi (m) = rIi (m
′
i,m−i) = 0 for i ∈ G2(m)

and
∑

i∈G1
rIi (m) = 1 so that

∑
i Pr(ωi = G|t) r̂Ii (σI(t)) = 1.
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So suppose there is no j with dj > mink dk for which ekj ̸= B for all k.
If eki = B for some k for i ∈ G2(m), then for (m′

i,m−i) the prize would not be awarded
to agent i. Thus rIi (m) = 0 for i ∈ G2(m). Hence rIi (m) = rIi (m

′
i,m−i) = 0 for i ∈ G2(m)

and
∑

i∈G1
rIi (m) = 1 so that

∑
i Pr(ωi = G|t) r̂Ii (m̂I(t)) = 1.

Then suppose that eki = ∅ for all k for i ∈ G2(m). In this case, for (m′
i,m−i), the prize

would be awarded to agent i with positive probability. Thus rIi (m) > 0 for i ∈ G2(m).
In particular, rIi (m) = 1/|G2(m

′
i,m−i)| where G2(m

′
i,m−i) = {j | dj = mink dk,mkj =

∅ for all k} for i ∈ G2(m) and rIi (m) = 1 − 1/|G2(m
′
i,m−i)| for i ∈ G1(m). Note that

|G2(m
′
i,m−i)| ≥ 2. Thus the principal awards a good type with probability

∑
i Pr(ωi =

G|t) r̂Ii (σI(t)) = 1− 1/|G2(m
′
i,m−i)|.

Now observe that σA(t) = (m′
i,m−i) and r̂Ai = 1/|G2(m

′
i,m−i)| for all i ∈ G2(m

′
i,m−i).

Thus in the adversarial equilibrium the principal awards a good type with probability∑
i Pr(ωi = G|t) r̂Ai (σ

A(t)) = g/|G2(m
′
i,m−i)| where g is the number of good types in

G2(m
′
i,m−i). Since ωi = B, g is at most |G2(m

′
i,m−i)| − 1.

Now for g = |G2(m
′
i,m−i)| − 1, we find that g/|G2(m

′
i,m−i)| = 1− 1/|G2(m

′
i,m−i)|, and

the principal is equally well off with the mechanism and in the adversarial equilibrium.
For g < |G2(m

′
i,m−i)| − 1, the principal is strictly better off using the mechanism, that

is, g/|G2(m
′
i,m−i)| < 1− 1/|G2(m

′
i,m−i)|.

Note that for certain cases of networks, the principal does equally well with mechanism
rI as in the adversarial equilibrium, for example, when the network is a pair of two agents.
For no network the principal is worse off using the mechanism. Apart from a few special
networks, the principal is strictly better off in expectation, using the mechanism.
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Appendix

Addendum to proof of proposition 1. The construction of beliefs for the adversarial

disclosure equilibrium follows:

To define µ, let mon be an on-path message profile, that is, such that σ(t) = mon for

some t. Before the formal definition of µ, we provide some intuition about its derivation.

Given any m, the principal has certainty about the following elements of ti: if mij ̸= ∅, then
eij = mij; if, for j ̸= i, mij = ∅ and mkj = B for some k, then eij = ∅; if mji ̸= ∅ for

some j, then ωi = mji. Let t̄i(m) be the realization of the elements of ti about which the

principal has certainty given m. Let t̃i(m) the elements of ti about which the principal has

uncertainty given m: he believes that if, for j ̸= i, mij = ∅ and there is no mkj = B, then

eij ∈ {∅, G}; if there is no mji ̸= ∅, then either ωi = G & eii = ∅ or ωi = B & eii ∈ {B, ∅}.
If the principal has certainty over agent i’s entire type, that is, t̃i(m) = ∅ and t̄i(m) = ti,

then µi(ti(m) = ti|m,σ) = 1.

If the principal does not have certainty over agent i’s entire type, that is t̃i(m) ̸= ∅,
beliefs are constructed in the following way:

For any eij ∈ t̃i(m) with j ̸= i, the principal assigns probability (1−γ)(1−q)dj +γ(1−q)

to eij = ∅ and qγ to eij = G. Observe that mon with mij = ∅ for j ̸= i and mkj = ∅ occurs

if ωj = B and ekj = ∅ for all k ∈ Nj (which has prior probability (1− γ)(1− q)dj), if ωj = G

and eij = ∅ (which has prior probability γ(1− q)) or if ωj = G and eij = G (which has prior

probability γq).

For ωi, eii ∈ t̃i(m), the principal assigns probability (1 − γ)(1 − q)di to ωi = B & eii ∈
{∅, B} and probability γ(1− q) to ωi = G & eii = ∅. Observe that mon with mji = ∅ for all

j occurs if ωi = B and eji = ∅ for all j ∈ Ni (which has prior probability (1 − γ)(1 − q)di)

or if ωi = G and eii = ∅ (which has prior probability γ(1− q)).

Finally we define µi(ti|m,σ) when t̃i(m) is non-empty.

First, suppose t̃i(m) = (ωi, eii). Then µi(ti = (t̄i(m), ωi = G, eii = ∅)|m,σ) = γ(1−q)

γ(1−q)+(1−γ)(1−q)di
,

µi(ti = (t̄i(m), ωi = B, eii = ∅)|m,σ) = (1−γ)(1−q)di (1−q)

γ(1−q)+(1−γ)(1−q)di
, and

µi(ti = (t̄i(m), ωi = eii = B)|m,σ) = (1−γ)(1−q)diq

γ(1−q)+(1−γ)(1−q)di
.

Second, suppose t̃i(m) = (eij1 , ..., eijK ) where jk ∈ Ni. Let Ñ
(
im) = {j|j ∈ Ni and eij ∈

t̃i(m)}, the set of all neighbors of i for whom the principal is uncertain about the realization

of eij. Let P (Ñi(m)) be the power set of Ñi(m).

Then for any S ⊆ P (Ñi(m)), let µi(ti = (t̄i(m), [eij = ∅]j∈S, [eij = G]j∈Ñi(m)\S)|m,σ),

that is, the belief that agent i has no evidence about neighbors in S and evidence G about

neighbors in Ñi(m)\S, is equal to
∏

j∈S [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\S|∑
V ∈P (Ñi(m))

∏
j∈V [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\V | .
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Finally suppose that ωi, eii ∈ t̃i(m) and Ñ
(
im) ̸= ∅.

Then for any S ⊆ P (Ñi(m)),

let µi(ti = (t̄i(m), ωi = G, eii = ∅, [eij = ∅]j∈S, [eij = G]j∈Ñi(m)\S)|m,σ) be equal to
γ(1−q)

∏
j∈S [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\S|

[γ(1−q)+(1−γ)(1−q)di ]
∑

V ∈P (Ñi(m))

∏
j∈V [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\V | ,

let µi(ti = (t̄i(m), ωi = B, eii = ∅, [eij = ∅]j∈S, [eij = G]j∈Ñi(m)\S)|m,σ) be equal to
(1−γ)(1−q)di (1−q)

∏
j∈S [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\S|

[γ(1−q)+(1−γ)(1−q)di ]
∑

V ∈P (Ñi(m))

∏
j∈V [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\V | ,

let µi(ti = (t̄i(m), ωi = eii = B, [eij = ∅]j∈S, [eij = G]j∈Ñi(m)\S)|m,σ) be equal to
(1−γ)(1−q)diq

∏
j∈S [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\S|

[γ(1−q)+(1−γ)(1−q)di ]
∑

V ∈P (Ñi(m))

∏
j∈V [(1−γ)(1−q)dj+γ(1−q)][γq]|Ñi(m)\V | .

It can be verified that above beliefs are the only ones consistent with Bayes’ rule on-path.
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