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Abstract

Does verifiability in communication facilitate or hinder information transmis-

sion? We study sender-receiver settings with partially-aligned preferences in which

verifiable evidence is a noisy signal of the sender’s private information. In these

settings, verifiability entails a tradeoff: it enhances the sender’s credibility, but

it also restricts how flexibly she can communicate her private information. This

tradeoff changes the economics of verifiable disclosure. When preferences are suf-

ficiently aligned, full evidence disclosure is not only unattainable in equilibrium,

but also inefficient: the sender can strategically conceal misleading evidence and

thereby communicate more than the literal content of her verifiable evidence. Man-

dating disclosure in such settings is therefore detrimental. The same tradeoff gov-

erns the comparison with cheap talk: verifiability hinders communication when

preferences are sufficiently aligned, but improves it when they are sufficiently mis-

aligned. We further show that verifiable disclosure can be informative even when

the evidence itself is uninformative and, more generally, that making evidence

more informative need not improve communication.
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1 Introduction

A central lesson of the literature on information disclosure is that verifiability is a positive force

in communication. Verifiability is a property of communication whereby a sender seeking to

persuade a receiver can do so only through claims backed by hard evidence. Under appropriate

conditions, the literature shows that verifiability leads to full information disclosure (“unravel-

ing”): in equilibrium, the sender is induced to disclose all her private information. Verifiabil-

ity therefore mitigates, and often eliminates, the frictions created by asymmetric information.1

This conclusion has had a broad influence on how economists think about disclosure, and it

is also reflected in many institutions and regulations around the world, which are designed to

make communication verifiable by either prohibiting false or unsupported claims or facilitat-

ing their verification by receivers. In the United States, for example, firms are generally pro-

hibited from making advertising claims that are false or misleading, and firms that make public

statements to investors are subject to antifraud rules against material misstatements.2

This paper qualifies that central lesson by showing that verifiability is not always a positive

force in communication: depending on the degree of alignment between the sender and re-

ceiver, verifiability can either facilitate or hinder information transmission. We establish this

point in an otherwise standard communication environment, abstracting from frictions such

as costly disclosure, endogenous evidence acquisition, and moral hazard, which could inde-

pendently affect the role of verifiability. This idea rests on a simple observation. Verifiabil-

ity shapes communication in two opposing ways: on the one hand, verifiability strengthens the

sender’s credibility by giving her claims a meaning that is, at least partly, determined by exoge-

nous evidence; on the other hand, verifiability limits the sender’s flexibility to speak freely as

a function of her private information, which can impair her ability to communicate that infor-

mation effectively. Whether verifiability ultimately improves communication depends on the

balance between these two forces.

To formalize these ideas, we study a model in which a sender communicates with a receiver

1Ben-Porath et al. (2026a), Dranove and Jin (2010), Beyer et al. (2010), and Milgrom (2008) review the

literature on verifiable (or certifiable) disclosure.

2The FTC Act requires firms’ communications to consumers to be truthful, non-deceptive, and backed by

evidence. Similarly, the Securities Exchange Act prohibits firms to make untrue statement of a material fact in

connection with securities transactions.
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in order to influence her behavior. The sender’s and receiver’s payoffs—which depend on

an unknown payoff-relevant state and on the receiver’s action—are partially aligned, as in

Crawford and Sobel (1982): a bias parameter governs the degree of misalignment. The sender

privately observes both the state, which is unverifiable, and the realization of an exogenous

signal that is partially informative about the state. She communicates with the receiver either

by announcing which signal she has received or by remaining silent.

We compare two scenarios, captured by two opposite versions of this model. In one, sig-

nal disclosure is unverifiable, meaning that the sender can announce any signal, regardless of

whether it has in fact realized. This version of the model corresponds to a standard cheap-talk

environment with a fixed message space. In the alternative scenario—which is the main focus

of our analysis—signal disclosure is verifiable, meaning that the sender can announce that she

has received a given signal only if that signal was in fact realized.

This second scenario differs from the typical disclosure model in two important respects

that drive many of our results. First, the sender knows more than her evidence can prove: in

particular, she observes the state, but can verifiably disclose only the realization of a signal

about it. Second, the sender’s preferences are partially aligned with those of the receiver.

Many real-world disclosure settings share these features. For example, a lower-level manager

may know more about an employee’s performance than formal metrics can capture. A loan

officer may know more about a borrower’s quality than is reflected in her financial history. An

expert witness may know more about the relevant subject matter than can be conveyed through

the evidence admissible in court. In each of these settings, the sender has private information

about the payoff-relevant state that goes beyond what her evidence can establish. Moreover,

the sender and receiver may be partially aligned in their objectives.

These two ingredients—noisy evidence and partially aligned preferences—change the eco-

nomics of verifiable disclosure. In the standard disclosure models—where either the sender

can verifiably disclose her private information, or her payoff is increasing in the receiver’s ac-

tion, or both—verifiability is valuable because, by imposing state-dependent restrictions on

the sender’s strategy, it disciplines her claims, and thereby enhances her credibility. The same

force is present in our setting, but it is now opposed by a second one. Because evidence is

noisy, the realized evidence need not be an accurate representation of what the sender privately

knows about the state. When preferences are partially aligned, the sender would benefit from
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being able to use language flexibly so as to convey information that the evidence does not fully

capture. Verifiability limits that flexibility and thus it can hinder rather than facilitate commu-

nication. This creates a tradeoff absent in the traditional literature: a tension between credibil-

ity and flexibility.

We begin the analysis by asking whether an analogue of the unraveling result also holds

in our disclosure setting with noisy evidence. Specifically, we ask whether the outcome in

which the receiver learns the entire verifiable content of the sender’s private information—in

our case, the realization of the signal—can be supported in equilibrium. We refer to this as

the full evidence disclosure. Our first result, Proposition 1, shows that such an outcome can be

sustained in equilibrium if and only if the sender’s bias is sufficiently large. Thus, when the

sender and receiver are sufficiently aligned, there is no equilibrium in which the receiver learns

exactly the realization of the sender’s signal.

Proposition 2 clarifies the force behind this failure. When preferences are sufficiently aligned,

there are equilibria in which the receiver learns strictly more than the content of the sender’s ev-

idence. Thus, full evidence disclosure is not only infeasible but also inefficient, in the sense that

it fails to maximize the receiver’s payoff. In these equilibria, silence is not used to conceal unfa-

vorable evidence, but to conceal misleading evidence. Because the sender knows more than the

evidence can certify, remaining silent can enrich the equilibrium language and allow the sender

to exploit as much as possible the limited flexibility afforded by verifiable communication.

Proposition 3 formalizes the tradeoff between credibility and flexibility. We compare effi-

cient equilibria—that is, equilibria that maximize the receiver’s payoff—across the two ver-

sions of our model: the disclosure version, in which signal announcements are verifiable, and

the cheap-talk version, in which they are not. When preferences are sufficiently misaligned,

disclosure outperforms cheap talk. By constraining the sender’s strategy, verifiability enhances

her credibility, which would otherwise be difficult to sustain in equilibrium. When preferences

are sufficiently aligned, the ranking is reversed. By limiting the sender’s ability to use language

flexibly, verifiability hinders communication and is dominated by cheap talk.

To better understand the nature of this tradeoff, we next ask what can make verifiability

valuable in our setting. Two channels are at play: credibility and flexibility. First, realized

signals are informative in their own right: unlike cheap-talk messages, they are not merely

labels devoid of objective meaning. Second, verifiability restricts the sender’s feasible claims
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and thereby limits imitation. Our next results separate these two channels.

First, we study our disclosure model under an uninformative signal structure, thus shutting

down the first channel. Even though signals then carry no direct information about the state, we

find that verifiable communication can still be strictly informative. Perhaps more surprisingly,

it can even outperform cheap talk when preferences are sufficiently misaligned (Proposition

4). The mechanism is that the realized signal, while uninformative about the state, is still

stochastic. This exogenous source of randomization limits the sender’s ability to mimic other

types and can therefore sustain informative separation that would not be credible under cheap

talk. Thus, the first channel—the intrinsic informativeness of the evidence—is not necessary

for verifiability to improve communication, nor for the credibility–flexibility tradeoff to arise.

What matters is the restriction that verifiability imposes on the sender’s strategy—that is, the

second channel.

Second, we ask whether making the signal more informative—in the Blackwell sense—

systematically improves equilibrium communication. A natural conjecture is that it should.

We show that this is true only at the extremes: when sender and receiver preferences are either

aligned or sufficiently misaligned. For intermediate values of the sender’s bias, the conjecture

fails. More informative evidence can make both sender and receiver worse off. This result

reinforces the idea that what makes verifiability valuable for communication is not solely the

objective informativeness of the signals, but the restrictions that verifiability imposes on the

sender’s strategy. When signals become more informative, those restrictions can change in

ways that make communication harder rather than easier.

We conclude the paper with an extension of our model in which the sender can announce any

signal realization, but incurs a fixed penalty whenever her announcement is inconsistent with

the realized signal. This extension nests the two polar cases studied in the paper. When the

penalty is zero, it reduces to our model with unverifiable communication. When the penalty is

sufficiently large, it reduces to our model with verifiable communication. We then ask which

penalty maximizes the receiver’s payoff. When the sender’s bias is small, intuitively, the opti-

mal penalty is zero and, thus, the optimal outcome is implemented with unverifiable commu-

nication. When the sender’s bias is large, instead, verifiable communication is not optimal. In-

stead, the receiver is better off when the sender is subject to a penalty that is high enough to de-

ter widespread fabrication by the sender, yet low enough to permit some misreporting in equi-
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librium. This allows the sender to misreport when she knows that the state is high but the re-

alized signal is low, so that disclosing it truthfully would be especially misleading. Allowing

such limited departures from verifiability improves communication, even when the sender’s

bias is arbitrarily large. More broadly, this result suggests that prohibitive penalties for lying

need not be optimal from the standpoint of communication design.

Applications and Evidence. One natural application of our framework concerns internal

organizational reporting. In many firms, lower-level managers know more than formal metrics

can capture about employee performance, customer relationships, and operational problems.

This information may be conveyed through reporting systems that are either relatively flexible

and informal—such as qualitative updates and subjective assessments—or more standardized

and formal—such as key performance indicators (KPIs) and other evidence-based metrics. The

design of these systems therefore involves the same tradeoff as in our model. Standardized

reporting systems tend to perform better in settings where interests are relatively misaligned,

such as large organizations: although their rigidity may suppress useful information, they also

make reports more credible. By contrast, flexible and informal reporting systems tend to per-

form better when interests are relatively aligned, such as in smaller organizations. A partial

illustration of this tradeoff is documented by Liberti and Mian (2009). They find that greater

hierarchical distance between loan officers and the supervisors who approve loans reduces re-

liance on subjective information and increases reliance on objective information. Similarly,

Qian et al. (2015) show that, following a reform that decentralized decision-making in Chi-

nese banking, approval decisions became more informative when branch president–loan officer

pairs had worked together for longer periods. A related literature studies how geographic dis-

tance shifts decision-making from soft to hard information. Petersen and Rajan (2002) show

that small firms increasingly borrow from more distant lenders and interact with them in more

impersonal ways, while Agarwal and Hauswald (2010) show that proximity facilitates the col-

lection of soft information.

Related Literature. Our contribution to the literature on verifiable disclosure (see the refer-

ences in Footnote 1) is twofold. First, methodologically, we study a disclosure model that com-

bines two basic features that have rarely been combined: partially aligned preferences and ver-

ifiable evidence that is a noisy signal of the sender’s private information.3 Second, conceptu-

3One exception is Haghtalab et al. (2024). In their model, the sender observes n noisy signals about the state
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ally, we formalize a simple but, to our knowledge, novel point: due to the credibility-flexibility

tradeoff, verifiability may either facilitate or hinder communication, depending on the sender’s

bias.

In the disclosure literature, the baseline disclosure model features a sender with monotonic

preferences in the receiver’s action and evidence that can fully certify the sender’s type (see,

e.g., Grossman, 1981; Milgrom, 1981). Under these conditions, equilibrium communication

unravels to full disclosure. Subsequent work extends this result to more general environments.

One strand relaxes monotonicity by allowing for more general preferences (e.g., Seidmann

and Winter 1997), while another considers settings in which the sender’s type is only partially

provable (e.g., Mathis 2008). More generally, Okuno-Fujiwara et al. (1990) and Hagenbach

et al. (2014) provide conditions for full disclosure in broader Bayesian games with certifiable

information. Full revelation, however, does not survive all such generalizations. In particular,

it can fail when the sender’s bias changes sign across types (e.g., Giovannoni and Seidmann

2007), or when partial provability arises from features such as probabilistic lack of evidence

(e.g., Dye 1985, Jung and Kwon 1988) or the presence of noisy evidence and communication

constraints (e.g., Fishman and Hagerty 1990, Di Tillio et al. 2021, Haghtalab et al. (2024), and

Farina et al. 2025).4

The baseline disclosure model has been enriched along several dimensions, in part to under-

stand how these extensions affect unraveling and, more broadly, the value of communication.

The literature has studied settings in which disclosure is costly (e.g., Jovanovic, 1982; Ver-

recchia, 1983), information is acquired endogenously (e.g., Matthews and Postlewaite, 1985;

Shavell, 1994; Lizzeri, 1999), the evidence structure is itself a design variable (e.g., DeMarzo

et al., 2019; Ali et al., 2022; Shishkin, 2026), or disclosure interacts with agency frictions (e.g.,

Ben-Porath et al., 2018). Our paper differs from these because we study a plain-vanilla disclo-

sure model that abstracts from these additional frictions, allowing us to isolate how the classic

and must disclose exactly one of them, so silence is ruled out. Their focus is therefore on selective disclosure

rather than on the role of verifiability. When n = 1—that is, when selection is absent—their model does not

feature the key tradeoff we emphasize, since the sender cannot conceal the realized evidence by assumption.

4Ali et al. (2022) study sender-receiver communication in which a profit-maximizing intermediary designs

and sells the evidence structure, and show that noisy evidence can arise endogenously in equilibrium. Within the

literature on mechanism design with evidence, Ball and Kattwinkel (2025) and Ben-Porath et al. (2026b) study

the role of noisy evidence.
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ingredients of the problem—the nature of the evidence and the players’ preferences—shape

the value of verifiability in communication.

Our paper also connects to the cheap-talk literature. In our general model, sender and re-

ceiver payoffs are partially aligned, as in Crawford and Sobel (1982). Our game with unverifi-

able communication is cheap-talk setting that we use as a benchmark against which to evaluate

the role of verifiability. We discuss additional references from the cheap-talk literature later in

the paper, when their relevance to our analysis becomes more transparent.

2 Model

In our model, a sender privately observes a state and sends a message to the receiver, who then

chooses an action that affects both players’ payoffs. The sender is partially biased, in that she

seeks to induce an action that is higher than what the receiver would like. The sender commu-

nicates by deciding whether or not to disclose a noisy signal whose realization is imperfectly

informative about the state. We will compare two opposite scenarios: one in which signal dis-

closure is verifiable and one in which it is not.

More formally, let θ ∈ Θ ≜ [0, 1] be an unverifiable state drawn from a prior distribution F

with full support on [0, 1]. We assume that F is atomless and admits a continuous density f .

Let (S, π) be an evidence structure, where S = {s1, . . . , sN} is a finite set of possible signal

realizations, endowed with a total order s1 < · · · < sN, and the map π : Θ → ∆(S) specifies

the conditional distribution of signals given the state. We assume N ≥ 2 and that (S, π)

satisfies the monotone likelihood ratio property (MLRP): for any si > sj, the likelihood ratio

π(si | θ)/π(sj | θ) is nondecreasing in θ. Throughout the paper, we also assume full support

of the signal distribution: π(s | θ) > 0 for all (θ, s). In other words, every signal can arise

from every state.

We say that the evidence structure is uninformative if π(si|θ) = pi for all θ, where pi > 0

and ∑N
i=1 pi = 1; that is, the signal distribution is independent of θ. Conversely, we say that

the evidence structure is informative if it is not uninformative.

The sender privately observes (θ, s), her type. We will often refer to the realized signal s

as the sender’s evidence. She then sends a message m to the receiver. The message space is

M ≜ S ∪ {◦}, where ◦ is a shorthand symbol we interpret as “silence.” After observing m, the
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receiver chooses an action a ∈ A ≜ [0, 1]. Preferences are quadratic. The receiver’s payoff is

u(a, θ) = −(a − θ)2, and the sender’s payoff is v(a, θ) = −(a − θ − b)2, where b ≥ 0 is an

additive bias capturing preference misalignment. All our main results extend to a broader class

of smooth single-crossing preferences.5

We compare two opposite communication technologies. Evidence is verifiable if a type-

(θ, s) sender can either disclose s or remain silent; that is, m ∈ M(θ, s) ≜ {s, ◦}. Evidence is

unverifiable if a type-(θ, s) sender can send any message in M; that is, m ∈ M(θ, s) ≜ M. We

will often refer to the game with verifiable evidence as the disclosure game and to the game

with unverifiable evidence as the cheap-talk game.

A sender’s strategy is a map σ : Θ × S → ∆(M). When evidence is verifiable, the sender’s

strategy must satisfy the verifiability constraint introduced above: for all (θ, s), σ(m | θ, s) = 0

whenever m < {s, ◦}. In the game with unverifiable evidence, the sender’s strategy is unre-

stricted. A receiver’s strategy is a map α : M → A. Without loss of generality, we restrict at-

tention to pure receiver strategies, since the receiver’s payoff is strictly concave in a. A belief

system is a map µ : M → ∆(Θ × S). The triple (σ, α, µ) is an assessment. The solution con-

cept is Perfect Bayesian Equilibrium (PBE), which we often simply call an equilibrium. The

definition of a PBE in our setting is standard and is therefore relegated to Appendix B.1.

Discussion. We briefly pause to highlight some aspects of our model.

Our game with unverifiable evidence is a variation of a cheap-talk game in which the mes-

sage alphabet is exogenously restricted: in any equilibrium, the sender can choose among at

most N + 1 messages.6 Note that the evidence structure (S, π)—despite possibly carrying in-

formation about the state—does not shape the equilibrium set beyond pinning down the size of

the message alphabet (see Appendix B.1). This cheap-talk game will serve as the benchmark

against which we measure the value of verifiable communication.

Our game with verifiable evidence combines two ingredients that are critical for our results,

5Specifically, u : A×Θ → R and v : A×Θ×R+ → R need to be twice continuously differentiable, strictly

concave in the receiver’s action, and satisfy increasing differences in (a, θ); that v also has increasing differences

in (a, b), so a larger bias shifts the sender toward higher actions; and that, for all (a, θ), v(a, θ, 0) = u(a, θ)

(common interest obtains at b = 0) and limb→∞ v1(a, θ, b) > 0 (monotone preferences when b is large).

6This relates our paper to a literature that studies cheap-talk communication when the richness of the language

is exogenously restricted (e.g. Jäger et al., 2011; Blume and Board, 2013; Sobel, 2016).
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and that have been rarely combined in the disclosure literature. First, the sender’s and receiver’s

preferences are partially aligned, as captured by the bias parameter b ≥ 0. Second, the sender’s

type is two-dimensional, (θ, s): θ is the payoff-relevant state that determines preferences, while

s is the realization of a noisy signal that determines the certifiable statements available to the

sender. As a result, the sender cannot fully certify her type, but only the realization of the

signal s. This separation between payoff-relevant information and certifiable information is

key: unlike in the standard disclosure model, disclosing s does not exhaust the sender’s private

information. Therefore, while such disclosure is credible, it also limits communication.

2.1 Outcomes, Informativeness, and Welfare

Before beginning the analysis, we establish some general terminology that will be used through-

out the paper.

An outcome of the game, λ ∈ ∆(Θ × A), is a joint distribution over the state and the action,

and describes the result of the interaction between the sender and a receiver. An outcome is

uninformative if the receiver’s action is constant in the state, in which case no information must

have been transmitted from the sender to the receiver. It is said to be informative otherwise.

Given an outcome λ, let Eλ[u(θ, a)] and Eλ[v(θ, a)] denote the receiver’s and sender’s

expected payoffs, respectively. Let W(λ) denote their sum, which we refer to as social welfare.

Definition 1. Let λ and λ′ be two outcomes. We say that λ is more informative than λ′ if the

social welfare under λ is weakly higher than under λ′.

As it is well-known, when λ is induced by an equilibrium, the sender’s and receiver’s ex-

pected payoffs are linearly related: Eλ

(
v(θ, a)

)
= Eλ

(
u(θ, a)

)
− b2. It follows that, among

equilibrium outcomes, any outcome that maximizes the receiver’s ex ante payoff also maxi-

mizes the sender’s ex ante payoff, and hence maximizes social welfare.

Due to the fact that the sender knows more than what her evidence can prove, there are

typically multiple equilibrium outcomes.7 An equilibrium outcome that is of special interest

7When evidence is unverifiable, equilibrium multiplicity is familiar. With verifiable evidence, it is less so.

It is easy to see that an uninformative equilibrium always exists. Additionally, when the evidence structure

is informative, informative equilibria also exists (see Appendix B.1). Under certain conditions on the players’

preferences, multiplicity can arise even when the sender does not know more than what her evidence can prove
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to us is the one that is most informative, and hence the one that maximizes social welfare. We

call an equilibrium efficient if it achieves such an outcome. Formally, let ΛPBE denote the set

of equilibrium outcomes of the game for a given set of parameters. The social welfare under

an efficient equilibrium is W∗ ≜ supλ∈ΛPBE W(λ). An equilibrium is efficient if it induces

an outcome λ∗ ∈ ΛPBE such that W(λ∗) = W∗. In Appendix B.1, we show that efficient

equilibria exist in both the disclosure game and the cheap-talk game.

Finally, we define another salient equilibrium outcome, which will be used extensively.

Definition 2. Consider the sender strategy σ(m | θ, s) = 1{m = s} for all (θ, s). Let α

satisfy α(s) = E(θ | s) for every s. The full-evidence-disclosure (FED) outcome is the

joint distribution of (θ, a) induced by the strategy profile (σ, α). An equilibrium is a FED

equilibrium if it induces the FED outcome.

In our setting with noisy evidence, full evidence disclosure is the analogue of unraveling in

the standard disclosure model. In such an equilibrium, the receiver learns the verifiable content

of the sender’s private information—that is, in our model, the realized signal, which is the

narrowest verifiable claim the sender can make.

3 The Value of Silence

This section analyzes the disclosure game, that is, our communication environment with ver-

ifiable evidence. The equilibrium set has a subtler structure than is typical in the literature.

We begin by characterizing under what conditions a full-evidence-disclosure equilibrium ex-

ists. That is, we ask whether an analogue of the unraveling result also holds in our disclosure

setting with noisy evidence. Our first result establishes that the existence of a full-evidence-

disclosure equilibrium critically depends on the sender’s bias.

Proposition 1. Suppose evidence is informative. There is a threshold b̄ ≜ 1
2E[θ | sN] on the

sender’s bias such that a full-evidence-disclosure equilibrium exists if and only if b ≥ b̄.

The positive part of Proposition 1—the existence of a FED equilibrium for large b—is in

line with the disclosure literature, which has largely focused on the case in which the sender’s

(see Ali et al. (2026)).
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preferences are increasing in the receiver’s action.8 This existence result follows a similar

logic. We show that when b ≥ b̄, a full-evidence-disclosure equilibrium can be supported

by punishing deviations with off-path beliefs that are sufficiently pessimistic, for instance by

specifying that the receiver’s belief after silence induces action 0, the lowest action.

The more novel insight of Proposition 1 is its negative part: when the sender’s and receiver’s

preferences are sufficiently aligned, there is no equilibrium in which the receiver learns the re-

alized evidence with probability one. To build intuition, consider the extreme case of perfectly

aligned preferences, b = 0, and suppose for contradiction that a full-evidence-disclosure equi-

librium exists, for instance, one in which the signal is always disclosed. Let a◦ ∈ [0, 1] de-

note the receiver’s action following the off-path message m = ◦. Consider a type (θ, s) with

θ = a◦. This type can either send m = ◦, thereby inducing her first-best action a◦ = θ, or

send m = s, thereby inducing the action E[θ | s]. Because evidence is informative, there ex-

ists some s̃ ∈ S such that E[θ | s̃] , a◦. Hence the type (θ, s) = (a◦, s̃) strictly prefers send-

ing m = ◦, a contradiction.

This argument reflects a more general force: there is no way to assign an off-path interpreta-

tion to silence that deters all deviations. The reason is not only that the sender knows more than

what evidence can prove, but also that, conditional on any signal, different types still prefer

different actions. Any candidate off-path action a◦ is attractive to some types and unattractive

to others. Silence therefore cannot be given a single interpretation that is uniformly unattrac-

tive, hence cannot be kept off path. More generally, any message that is not used under a puta-

tive full-evidence-disclosure outcome will attract some types when assigned a fixed interpreta-

tion. As a result, equilibrium communication must incorporate these additional messages. This

“separating force” both prevents FED from being sustained and expands the set of actions in-

duced in equilibrium.9

This force in turn suggests that, when preferences are sufficiently aligned, the sender may be

able to transmit more information than is encoded in her verifiable evidence. More formally, the

efficient equilibrium outcome—that is, the equilibrium outcome that maximizes information

transmission—may be strictly more informative than the full-evidence-disclosure outcome.

8Note that, in our setting, if b ≥ 1, all sender types prefer higher receiver actions.

9In contrast, if the sender observed only s, so that her private information were exhausted by the evidence, full

evidence revelation would arise in equilibrium à la Seidmann and Winter (1997).
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The following result formalizes this intuition.

Proposition 2. If b ≥ 1, the full-evidence-disclosure outcome is efficient. Conversely,

• For all b < 1, there exists (F, S, π) under which the efficient equilibrium outcome is

more informative than the full-evidence-disclosure outcome.

• For all (F, S, π), when b = 0, the efficient equilibrium outcome is more informative than

the full-evidence-disclosure outcome. Under the disclosure regularity condition stated in

Appendix A, this strict ranking persists for all sufficiently small b.

The first clause in this proposition is the analogue of the classic unravelling results in Mil-

grom (1981) and Grossman (1981). When b ≥ 1, all sender’s types prefer higher actions. In

this case, not only does a full-evidence-disclosure equilibrium exist, as already established by

Proposition 1, but it is also the most informative outcome that can be sustained in equilibrium.

This leads to the familiar conclusion that policies mandating disclosure, that is, policies that

force the sender to disclose verifiable evidence, are in theory ineffective: the efficient equilib-

rium already achieves the same outcome as such policies.

The rest of Proposition 2 establishes a converse to this result. The key insight these results

offer is that, when the sender’s and receiver’s preferences are sufficiently aligned, there exist

equilibria that are more informative than the full-evidence-disclosure outcome. We formalize

this insight in two ways.

First, we show that for every b < 1 there exist a prior F and an evidence structure (S, π)

such that the efficient equilibrium outcome is more informative than the FED outcome. For

example, suppose (S, π) is uninformative and thus the full-evidence-disclosure outcome is

uninformative. The proposition proves that, under the right prior F, informative equilibria

exists. We present an example of such an equilibrium in the next section, and therefore defer

the discussion.

Second, we establish a stronger statement: for every environment (F, S, π), there exists a

bias level b small enough that the efficient equilibrium outcome is more informative than the

FED outcome. To prove this result, we first analyze the b = 0 case, in which the sender

and receiver have common interests. We study an auxiliary problem in which the sender can

commit to a strategy to maximize her expected payoff, thus abstracting from interim incentive

constraints. We show that the optimal commitment solution induces an outcome that is more
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informative than the full-evidence-disclosure outcome. The proof argument highlights that,

when b = 0, the sender exploits the available language more flexibly than under FED: in

particular, she induces N + 1 distinct on-path actions rather than only N. Finally, we show

that this commitment outcome can be supported in equilibrium. The remainder of the proof

uses a continuity argument, paired with additional regularity conditions, to show that the same

conclusion extends to all sufficiently small b > 0.

A policy implication of Proposition 2 is that, in settings in which the sender’s bias is not

extreme, mandated disclosure can be detrimental to information transmission. The sender can

exploit her knowledge of the state, together with the flexibility (albeit limited) of verifiable

language, to communicate more than what is encoded in the full-evidence-disclosure outcome.

This is often (though not always) accomplished by putting all messages on the equilibrium path.

In particular, silence can be used productively by the sender, which explains why allowing the

sender discretion over whether to remain silent (i.e., not mandating disclosure) can improve

communication.10

We conclude by stressing how the results in this section depend on the assumption that the

sender knows more than what her evidence can prove. To see this, consider a variant of our

disclosure model in which the sender only observes s and not θ—thus, disclosure exhausts the

sender’s private information. In this case, for all b ≥ 0, a full-evidence-disclosure equilibrium

exists and is efficient (Proposition B.2), in stark contrast with Propositions 1 and 2.

4 Flexibility vs Credibility

In this section, we compare the informativeness of efficient equilibria under verifiable and

unverifiable evidence. Recall that, under verifiable evidence, a type-(θ, s) sender must choose

a message in M(θ, s) = {◦, s}, whereas under unverifiable evidence she can flexibly choose

any message in M = {◦} ∪ S.

10Some empirical papers have documented that mandated disclosure can backfire, but through mechanisms

that are fundamentally different from the one we emphasize. For instance, Dranove et al. (2003) show that

cardiac-surgery report cards induced providers to avoid high-risk patients, worsening outcomes for sicker patients.

Farina et al. (2025) show that deception-averse senders can use silence informatively even when preferences are

misaligned.
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Our first result highlights the tradeoffs implied by the flexibility in the sender’s communica-

tion abilities. Figure 1 presents an example that illustrates this result.

Proposition 3. Let b̄ ≜ 1
2E[θ | sN].

• Suppose evidence is informative and let b ≥ max{ 1
2 , b̄}. Then, the efficient equilibrium

under verifiable evidence is more informative than the efficient equilibrium under unver-

ifiable evidence.

• When b = 0, the efficient equilibrium under unverifiable evidence is more informative

than the efficient equilibrium under verifiable evidence. Under the regularity condition

stated in Appendix A, this strict ranking persists for all sufficiently small b.

The result formalizes a simple insight that, to the best of our knowledge, is novel in the

literature.

On the one hand, when the sender’s and receiver’s preferences are sufficiently misaligned,

the inflexibility of verifiable communication enhances the sender’s credibility and thereby fa-

cilitates communication. In contrast, flexibility is a liability. To see this, note first that when

b ≥ 1
2 , all equilibria of the game with unverifiable evidence are uninformative (see Lemma

A.5). Moreover, when b ≥ b̄, Proposition 1 implies that the efficient equilibrium of the disclo-

sure game is at least as informative as the full-evidence-disclosure outcome. Since evidence is

informative, the latter outcome is itself informative.

On the other hand, when the sender’s and receiver’s preferences are sufficiently aligned,

the additional flexibility afforded by unverifiable evidence is a boon for communication. In

particular, when b = 0 (the common-interest case), the efficient equilibrium under unverifiable

evidence is more informative than the efficient equilibrium under verifiable evidence, even if

in both cases the set of messages is equally rich. The reason is that in the latter case, the sender

is considerably less flexible to choose message that best represent the state and thus hindering

information transmission.

This result qualifies the general view that verifiability—and, more broadly, institutions that

promote verification— is a positive force in communication. In settings where the sender’s bias

is not too large and the evidence is noisy—features that are descriptive in many situations—

verifiability may hinder rather than facilitate communication. The reason is that verifiability

can restrict the sender’s ability to choose the language that best conveys her private information.
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Figure 1: Efficient equilibrium outcomes with verifiable and unverifiable evidence: Uniform

prior, N = 2, and π(s1|θ) = 1 − θ for all θ.

To better understand the tradeoff highlighted by Proposition 3, the next two subsections study

what the main force is that gives value to verifiability. Is it credibility, namely the fact that ver-

ifiable signals carry information in their own right? Unlike cheap-talk messages, they are not

just labels without objective content, and this may facilitate communication. Or is it flexibility,

namely the fact that, irrespective of whether the signals are informative, verifiability constrains

the sender’s strategy? These constraints curb imitation, which again may facilitate communi-

cation. It is therefore natural to ask which component is doing the work: the constraints them-

selves, the informativeness of signals, or their interaction.

4.1 Is Uninformative Evidence Useful?

To isolate the role of flexibility, we consider a benchmark in which the evidence structure

(S, π) is uninformative. Therefore, insofar as the disclosure of uninformative evidence is ever

more informative than cheap talk, this additional value must come purely from the constraints

imposed on the sender’s strategy.

We present the results for this benchmark under a uniform prior F. This assumption is expo-

sitionally convenient, as it yields a clean characterization of the forces at work. The qualitative
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takeaway, however, extends beyond the uniform case, as we establish at the end of this subsec-

tion.

The next result shows that, even though evidence is uninformative, verifiable communication

can be informative and—perhaps more surprisingly—it can even outperform cheap talk. In

other words, verifiability is valuable even when evidence is uninformative. An example is

depicted in Figure 2.

Proposition 4. Let F be uniform and let (S, π) be uninformative. There exists b◦ ∈
(1

8 , 1
4

)
,

which depends on π, such that:

• If b ≥ 1
2 , the efficient equilibrium outcome is uninformative regardless of whether evi-

dence is verifiable.

• If b ∈
(
b◦, 1

2

)
, the efficient equilibrium outcome is more informative when evidence is

verifiable.

• If b ∈
( 1

12 , b◦
]
, the efficient equilibrium outcome is equally informative regardless of

whether evidence is verifiable.

• If b < 1
12 , the efficient equilibrium outcome is more informative when evidence is unver-

ifiable.

In line with Proposition 3, we find that unverifiable evidence dominates verifiable evidence

when the sender’s bias is sufficiently small. When the bias is sufficiently large, the two com-

munication modes are equivalent, as only uninformative equilibria exist. Note that, in this

case, the full-evidence-disclosure equilibrium is itself uninformative because the evidence is

assumed to be uninformative.

The more interesting part of Proposition 4 is the second bullet. When b ∈
(
b◦, 1

2

)
, the ef-

ficient equilibrium under verifiable evidence is not only informative, but it is more informa-

tive than cheap talk. To build intuition, consider b ∈
(1

4 , 1
2

)
. In this region, all equilibria of

the cheap talk game are uninformative. By contrast, the disclosure game admits informative

equilibria. Consider for instance a sender’s strategy in which she discloses sN if and only if

θ ≥ t∗N, and otherwise sends ◦. All other signals are never disclosed, and we set α(si) = α(◦)
for i , N. There exists t∗N ∈ (0, 1) such that this strategy is an equilibrium. In this equilib-

rium, actions α(sN) and α(◦) are distinct and on path, thus the equilibrium is informative.
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Figure 2: Efficient equilibrium outcomes with verifiable and unverifiable evidence: Uninfor-

mative evidence, uniform prior, N = 3.

What makes this logic work is the fact the verifiable evidence, albeit uninformative, acts as an

exogenous source of randomization: message sN is available only to senders who have indeed

observed sN. This constraint disciplines deviations and allows the sender to sustain informative

equilibria that are not possible in the cheap-talk benchmark. The role that verifiability plays is

akin to the idea, familiar from discussions of noisy or mediated communication, that exogenous

noise can restore credibility by restricting imitation (see e.g., Myerson (1991), Krishna and

Morgan (2004), Blume et al. (2007), Goltsman et al. (2009)). Here, the noise comes from the

realization of verifiable evidence, which acts as a stochastic constraint on feasible messages.

Beyond the Uniform Distribution. The main qualitative insight of the discussion above ex-

tends to an arbitrary prior distribution F. In particular, Proposition A.2 in Appendix A shows

that when b is small, the efficient equilibrium outcome is more informative when evidence is

unverifiable; that if E(θ) > 1
2 , there is an intermediate range of biases in which the efficient

equilibrium outcome is more informative when evidence is verifiable; and, finally, that when

the bias is sufficiently large, the efficient equilibrium outcome is uninformative regardless of

whether evidence is verifiable or not.
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4.2 Does More Informative Evidence Help Communication?

The previous subsection established that verifiability can be valuable even when evidence is un-

informative. It is therefore natural to ask what role signal informativeness actually plays. Even

if the informativeness of the evidence is not always necessary for information transmission,

does making evidence more informative systematically facilitate it? This section addresses that

question.

We order evidence structures according to Blackwell informativeness. Let (S, π) and (S′, π′)

be two evidence structures. We say that (S, π) is (Blackwell) more informative than (S′, π′),

written π ⪰ π′, if there exists a garbling κ : S → ∆(S′) such that for every θ and every

s′ ∈ S′, π′(s′ | θ) = ∑s∈S κ(s′ | s)π(s | θ).

We begin with a positive result: more informative signals help communication either when

preferences are aligned or when they are sufficiently misaligned.

Remark 1. Consider two evidence structures (S, π) and (S′, π′) with π ⪰ π′. Suppose b = 0

or b ≥ 1. Then the efficient equilibrium under (S, π) is more informative than the efficient

equilibrium under (S′, π′).

This result is immediate when b ≥ 1. In that case, full evidence disclosure is the efficient

equilibrium outcome (Proposition 2). Since the informativeness of the FED outcome is mono-

tone in the Blackwell order, the conclusion follows.11

When b = 0, the logic is different. In this case, sender and receiver have common interests,

so the efficient disclosure equilibrium can be characterized through an optimization problem

in which the sender commits ex ante to a verifiable disclosure policy, as in our discussion of

Proposition 2. A more informative evidence structure then gives the sender more flexibility in

how she uses verifiable evidence to communicate the state. The proof shows that the value of

this optimization problem is increasing in the Blackwell order.12

While more informative evidence facilitates communication for extreme values of b, the

11For a similar result, see Bertomeu et al. (2021) and Lichtig and Weksler (2023).

12This is not immediate. With verifiable communication, a sender who observes a more-informative signal

cannot in general reproduce, message by message, the outcome generated by a less-informative signal, because

the feasible disclosures depend on the realized evidence. The proof shows how to overcome this difficulty by first

handling deterministic garblings and then extending the argument to arbitrary garblings.
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main observation of this subsection is that it may hinder information transmission for inter-

mediate values of b. Loosely speaking, the reason is that making evidence more informative

changes the state-dependent availability of each signal, thereby altering the constraints faced

by the sender in complex ways. As we have documented so far, these constraints are critical

for information transmission.

We illustrate this failure of monotonicity with an example. The example has been designed

to be simple and extreme to highlight the mechanism as sharply as possible. Assume the prior

F is uniform, the bias is b = 1
4 , and S = {s1, s2}. We compare two evidence structures, one

informative, denoted by (S, πδ,ε), and the other uninformative, denoted by (S, π̂). The former

is defined as

πδ,ε(s2 | θ) =

ε if θ ∈ [0, 1 − δ),

1 − ε otherwise,
(1)

where δ, ε ∈ (0, 1
2). The latter is π̂(s2 | θ) = 1 − p, where p ∈ (0, 1). It is easy to check that

the former is more informative than the latter. We will show that the efficient equilibrium in the

disclosure game under (S, πδ,ε) is less informative than the efficient equilibrium under (S, π̂).

To see this, first recall that, by Proposition 4, when b = 1
4 , the efficient equilibrium of the

disclosure game under (S, π̂) is strictly informative. Next, we argue that δ and ε can be chosen

sufficiently small such that the informativeness of the efficient equilibrium under (S, πδ,ε) is

arbitrarily close to zero. To see this, denote by VCT2
(b) the maximal informativeness over all

cheap-talk equilibrium outcomes with at most two on-path messages under the uniform prior.

Since b = 1
4 , every such cheap-talk equilibrium is babbling, and thus VCT2

(b) = 0 (see Figure

2, or Lemma A.5). Next, observe that for any η > 0 there exist δ and ε sufficiently small such

that the informativeness of the efficient equilibrium under (S, πδ,ε) is at most VCT2
(b)+ η = η

(see Lemma A.14).

Therefore, for sufficiently small δ and ε, the efficient equilibrium of the disclosure game

under (S, πδ,ε) is less informative than the efficient equilibrium under (S, π̂), even though

πδ,ε ⪰ π̂. Therefore, we obtain an example in which a Blackwell-more-informative evidence

structure leads to an efficient equilibrium outcome that is less informative than the one induced

by a Blackwell-less-informative evidence structure. This failure is not special to b = 1
4 , but

holds for all b ∈ (b◦, 1
2), where b◦ is as in Proposition 4.

What drives this failure of monotonicity? Under (S, πδ,ε), message s2 is informative about
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high states, but it is rarely available to the sender. Under (S, π̂), by contrast, s1 and s2 are

uninformative but are often available, which gives the sender more flexibility.

This example illustrates how the value of verifiable communication depends on a combina-

tion of the statistical content of the evidence and the way it constrains the sender’s flexibility.

More informative evidence improves the former, but it may worsen the latter. The overall ef-

fect on equilibrium informativeness can therefore be negative.

5 Optimal Flexibility

We conclude the paper by briefly considering a more general version of our model that nests

the two extremes studied so far—verifiable and unverifiable evidence—as special cases. In this

more general formulation, the sender can send any message regardless of her type, but incurs a

cost whenever she sends a message that is neither the realized signal nor silence. Formally, the

only departure from the model introduced in Section 2 is that the sender’s payoff becomes

v(a, θ, s, m) = −(a − θ − b)2 − c · 1{m < {s, ◦}},

where c ∈ [0, ∞] is a fabrication cost, which is common knowledge. Thus, when the sender

is either silent or discloses the realized signal, she bears no cost. If instead she announces

any other signal realization, she incurs the cost c. This formulation nests the two benchmark

communication models studied in the paper. When c = 0, this model reduces to the game with

unverifiable information. When c ≥ 1+ 2b, it reduces to the game with verifiable information.

This way of modeling the fabrication cost is rather simple and stark. In a more general

model, the cost could depend more finely on s and m.13 Yet, this formulation will deliver a

rather robust point: strictly enforcing verifiability, i.e., setting a large penalty for fabrication, is

not optimal when the sender’s bias is large.

Before stating this result formally, note first that the notion of an outcome λ must now be

understood as the joint distribution of (θ, s, m, a). For each cost c, let ΛPBE(c) denote the set

of equilibrium outcomes in the game with cost c, and define U (c) ≜ supλ∈ΛPBE(c) Eλ[u(a, θ)].

13Kartik et al. (2007) and Kartik (2009) study models of lying costs in cheap talk models. Perez-Richet and

Skreta (2022) study falsification costs in a setting with designed information.
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We say that an equilibrium is receiver-optimal if it attains U (c).14 We say that a fabrication

cost c⋆ is optimal if U (c⋆) ≥ U (c) for all c ∈ [0, ∞].

Proposition 5. Fix any prior F and any informative evidence structure. Suppose b ≥ 1.

Then the optimal cost c⋆ < 1 + 2b, so verifiable communication is suboptimal. Moreover,

in the receiver-optimal equilibrium at c⋆, the sender fabricates evidence with strictly positive

probability.

Despite the sender’s bias being large, it is optimal to grant the sender some flexibility. The

receiver is strictly better off in a regime that allows some amount of fabrication. Full verifia-

bility is not optimal.15

To understand why allowing some fabrication can improve the receiver’s payoff, consider the

senders with the strongest incentive to lie under full evidence disclosure: those who observe

the lowest signal realization s1 but know that the state θ is above some threshold t close to 1. If

the fabrication cost c is sufficiently small, these senders would prefer to report m = sN rather

than s1. When c is chosen appropriately, one can make these senders the only ones who have

an incentive to fabricate the signal. This selective lying benefits the receiver. By reassigning

these high-θ senders away from message s1, it makes the receiver’s action following s1 more

pessimistic. At the same time, if the threshold t is chosen appropriately, the action following

sN becomes more optimistic. The reason is that the additional senders who pool with sN are

precisely those with very high values of θ, so their presence worsens the interpretation of sN

only slightly and can in fact raise the posterior mean after sN.

6 Final Remarks

A richer set of verifiable statements. Throughout the paper, our model assumes that the mes-

sage set available to type (θ, s) is MV(θ, s) = {◦, s}: the sender either discloses s or remains

14We depart from social welfare as the criterion because, as is well known, once a fabrication cost is introduced

(and, more generally, outside the quadratic-payoff case), social welfare and the receiver’s welfare are no longer

aligned.

15It is easy to show that, for every prior F and evidence structure (S, π), the optimal fabrication cost at b = 0 is

c⋆ = 0. In other words, unverifiable communication is optimal when preferences are aligned. To keep the paper

concise, we omit this result.
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silent. This assumption is common in the literature (see, e.g., Dye, 1985; Jung and Kwon,

1988; Shin, 2003; Dziuda, 2011), although it is admittedly stylized. A natural generalization,

which nests our model, lets MV(θ, s) = {m ∈ 2S : s ∈ m}, so the sender may disclose

any subset of S that contains the realized signal s. This is the disclosure technology originally

studied by Milgrom (1981) and Grossman (1981) as well as by a large number of subsequent

papers, including more recently, Ali et al. (2023) and Ali et al. (2026). This added richness

does not change the paper’s main qualitative conclusions of our paper, as long as S is finite.

In particular, for small b, FED equilibria still fail to exist, and there remain equilibria that are

more informative than the FED outcome. A richer verifiable language simply gives the sender

additional flexibility and can sustain higher informativeness when preferences are sufficiently

aligned. At the same time, is finite, this verifiable language is still finite; hence, for sufficiently

small b, the efficient disclosure outcome remains less informative than its cheap-talk counter-

part. By contrast, when b is large, the added flexibility does not undermine credibility: the

FED outcome remains efficient. Put differently, enlarging the set of verifiable statements atten-

uates the flexibility–credibility trade-off without overturning it. Our baseline binary-disclosure

model has the virtue of isolating this tradeoff in its simplest and starkest form.

Interacting Verifiable and Unverifiable Communication. Our disclosure model has an-

other feature worth highlighting: it allows verifiable and unverifiable communication to coexist

within the same environment. Arguably, this mode of communication is common in practice.

For instance, financial disclosure (e.g., earnings reports) typically involve the disclosure of hard

facts (sales in the previous quarter) with unverifiable statements (predictions about the future).

There is relatively little work that studies the interaction of disclosure and cheap talk.16 In part,

this lack of attention is due to the fact that the classic disclosure model leaves little room for

cheap talk. When the sender can verifiably reveal all of her private information, a FED equi-

librium exists for all b and achieves the first best (see Proposition B.2). In that case, disclosure

exhausts communication and there is no scope for cheap talk. Our model, by contrast, creates

scope for such interaction because disclosure does not exhaust what the sender knows. The in-

terplay between cheap talk and verifiable disclosure is promising direction for future research

in this literature and our disclosure framework provides a natural starting point for that agenda.

16Two exceptions are Bertomeu and Marinovic (2016) and Dasgupta (2023).
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Appendix

A Proofs

A.1 Equilibrium Characterization

We show that the set of equilibrium outcomes can be fully characterized through a class of

sender strategies that are pure and are described by cutoff rules.

Definition 3. A sender strategy σ : Θ × S → ∆(M) is a generalized cutoff rule if there exist

a partition (L, M, H) of the index set {1, . . . , N} and cutoffs (ti)i∈L∪H ⊆ [0, 1] such that, for

every type (θ, si),

σ(m = si | θ, si) =


1 if i ∈ L and θ ≤ ti,

1 if i ∈ H and θ ≥ ti,

0 otherwise.

A generalized cutoff rule partitions signals into three categories. A signal with index in M

is never disclosed by the sender. A signal with index i ∈ L is disclosed only when the state is

sufficiently low, namely when θ ≤ ti. A signal with index i ∈ H is disclosed only when the

state is sufficiently high, namely when θ ≥ ti.

Lemma A.1. Every equilibrium of the disclosure game is outcome-equivalent to one in which

the sender uses a generalized cutoff rule.

Proof of Lemma A.1. Fix a PBE (σ∗, α∗, µ∗). Write a◦ ≜ α∗(◦) and ai ≜ α∗(si) for all i.

If Prσ∗(m = ◦) = 0, then the sender never uses silence and therefore always discloses her

realized signal. Thus the sender’s strategy is already a generalized cutoff rule: take H =

{1, . . . , N}, L = M = ∅, and ti = 0 for all i. Hence assume Prσ∗(m = ◦) > 0. Then

a◦ ∈ (0, 1). Let

I◦ ≜
{

i ∈ {1, . . . , N} : Pr
σ∗
(m = si) > 0 and ai = a◦

}
.

Construct an assessment (σ̂, α̂, µ̂) as follows: α̂ = α∗; for every i ∈ I◦, set σ̂(◦ | θ, si) = 1 for

all θ; and for every i < I◦, set σ̂(· | θ, si) = σ∗(· | θ, si) for all θ. Let µ̂ be given by Bayes’ rule
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after every message m with Prσ̂(m) > 0, and choose µ̂(· | m) arbitrarily after any off-path

message subject to Eµ̂[θ | m] = α̂(m). Then (σ̂, α̂, µ̂) is a PBE and is outcome-equivalent to

(σ∗, α∗, µ∗). Indeed, the only change is that whenever i ∈ I◦ the sender now sends ◦ instead

of sometimes sending si, but both messages induce the same action a◦, so the realized action

is unchanged. Receiver optimality after ◦ is also preserved because under (σ∗, α∗, µ∗), both

m = ◦ and m = si with i ∈ I◦ induce the same posterior mean a◦. Thus, without loss of

generality, we may assume I◦ = ∅. From now on, work with (σ̂, α̂, µ̂) and keep the notation

a◦ and ai = α̂(si).

Fix i such that Prσ̂(m = si) > 0. By construction, ai , a◦. Conditional on si, the sender

compares only the two actions ai and a◦. Hence disclosing si is optimal iff θ ≤ ti when

ai < a◦ and θ ≥ ti when ai > a◦, where ti ≜ max
{

0, min
{

1, ai+a◦
2 − b

}}
. Thus the

sender’s best replies conditional on si are one-sided cutoff rules, with possible indifference

only at θ = ti. Since F is atomless, modifying behavior at that cutoff does not affect outcomes.

Therefore, without loss of generality, we may take the sender’s behavior after each such si to

be deterministic one-sided cutoff behavior. Define

L ≜
{

i : Pr
σ̂
(m = si) > 0 and ai < a◦

}
, H ≜

{
i : Pr

σ̂
(m = si) > 0 and ai > a◦

}
,

and let M ≜ {1, . . . , N} \ (L ∪ H). Let σ′ be the generalized cutoff rule determined by

(L, M, H) and the cutoffs (ti)i∈L∪H. Set α′ = α̂ and µ′ = µ̂. Since σ′ differs from σ̂ only on

null sets, (σ′, α′, µ′) is again a PBE, is outcome-equivalent to (σ̂, α̂, µ̂), and the sender uses a

generalized cutoff rule. This proves the claim. □

A.2 Proofs for Section 3

Lemma A.2. Fix a PBE (σ, α, µ) that induces the FED outcome. Without loss of generality,

we have that either m = ◦ is off path, or else m = ◦ is sent by type (θ, si) if and only if i ∈ M,

and moreover α(◦) = ai for all i ∈ M.

Proof. Fix a PBE (σ, α, µ) that induces the FED outcome. By Lemma A.1, let (σ′, α′, µ′) be

an outcome-equivalent PBE in which σ′ is a generalized cutoff rule, with partition (L, M, H)

and cutoffs (ti)i∈L∪H. Write a◦ ≜ α′(◦) and ai ≜ E[θ | si] for all i.

We first show that if i ∈ H, then ti = 0. Suppose instead ti ∈ (0, 1). Then both events

{θ ≥ ti} and {θ < ti} have strictly positive probability conditional on si, so E[θ | si] =
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Pr(θ ≥ ti | si) · E[θ | si, θ ≥ ti] + Pr(θ < ti | si) · E[θ | si, θ < ti]. Since E[θ | si, θ ≥ ti] >

E[θ | si, θ < ti], it follows that E[θ | si, θ ≥ ti] > E[θ | si] = ai. But m = si is on path since

i < M, so Bayes’ rule implies α′(si) = E[θ | m = si] = E[θ | si, θ ≥ ti] > ai, contradicting

that the induced outcome is FED. Hence ti < (0, 1) and, since i ∈ H, we must have ti = 0.

A symmetric argument shows that if i ∈ L, then ti = 1.

This implies the desired characterization. If m = ◦ is off path, there is nothing to show. If

m = ◦ is on path, then it is sent by types (θ, si) if and only if i ∈ M. Moreover, a◦ = ai for

every i ∈ M, since the induced outcome is FED. This proves the claim. □

Proof of Proposition 1. (Necessity). Suppose there exists a PBE (σ, α, µ) that induces the

FED outcome. Let a◦ ≜ α(◦) and ai ≜ E(θ | si). Since evidence is informative and signals

satisfy MLRP, we have a1 < aN. By Lemma A.2, either m = ◦ is off path, or else it is sent

by type (θ, si) if and only if i ∈ M, with α(◦) = ai for all i ∈ M. In either case, we have

a◦ ≤ a1. Indeed, if 1 ∈ M, then a1 = a◦. If 1 < M, then type (1, s1) sends m = s1 on path

and can deviate to m = ◦; since this type prefers higher actions, sequential rationality implies

a◦ ≤ a1. Now consider type (0, sN). Sequential rationality implies (aN − b)2 ≤ (a◦ − b)2.

Since aN > a◦, this is equivalent to b ≥ aN+a◦
2 ≥ aN

2 ≜ b̄.

(Sufficiency). Assume b ≥ b̄. Construct an assessment (σ, α, µ) as follows. The sender always

discloses the evidence: σ(m | θ, s) = 1{m = s}. Let α(si) = ai for all i and α(◦) = 0. Beliefs

after each si are given by Bayes’ rule; beliefs after ◦ are chosen so that E[θ | ◦] = 0. Receiver

sequential rationality holds by quadratic loss. For sender optimality, fix any type (θ, si). Since

θ ≥ 0, θ + b ≥ b ≥ b̄ = aN
2 ≥ ai

2 , so (ai − θ − b)2 ≤ (θ + b)2. Thus, disclosing si (inducing

ai) weakly dominates deviating to ◦ (inducing a◦ = 0). Hence the assessment is a PBE and in

particular a FED. □

Proof of Proposition 2.

First clause (efficiency of FED for b ≥ 1). By Proposition 1, a FED equilibrium exists when

b ≥ 1. We show it is an efficient equilibrium outcome. Fix any PBE (σ, α, µ). For each i

let ai = α(si) and a◦ = α(◦). When b ≥ 1, the sender’s payoff is strictly increasing in the

receiver’s action, independently of θ. Hence for each si, if ai > a◦ then σ(si|θ, si) = 1 for all

θ; if ai < a◦ then σ(si|θ, si) = 0 for all θ; if ai = a◦, the sender is indifferent.

It follows that the receiver’s action depends only on the realized signal. In particular, if ai >
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a◦, then signal si is always disclosed and induces action ai; if ai ≤ a◦, then the induced action

is a◦, either because the sender remains silent or because disclosure and silence induce the same

action. Thus the equilibrium action is obtained from the signal s via a deterministic garbling.

Under mandated disclosure, the receiver conditions directly on s, whereas under (σ, α, µ)

she conditions only on this garbling of s. Therefore the equilibrium outcome is weakly less

informative than the FED outcome. Hence the FED outcome is efficient when b ≥ 1.

Second clause (inefficiency of FED for some (F, S, π) when b < 1). Suppose b < 1. We

construct an environment (F, S, π) in which there exists an equilibrium that is strictly more

informative than the FED outcome. Let the evidence structure (S, π) be uninformative. Then

the FED outcome is uninformative, since the receiver’s action is constant and equal to E(θ).

By Lemma B.1, an informative equilibrium exists whenever b < E(θ|sN)+E(θ|s,sN)
2 = E(θ) ∈

(0, 1). Since b < 1, we can choose a prior F such that E(θ) > b. Under this choice, there

exists an informative equilibrium, which induces a non-constant action and therefore yields

strictly higher payoff than the FED outcome.

Third clause (inefficiency of FED for small b). Follows from Lemmas A.3 and A.4. □

Lemma A.3. Fix b = 0. The efficient equilibrium outcome is strictly more informative than

the FED outcome (equivalently, the mandated-disclosure outcome).

Proof of Lemma A.3. Let ρ denote the joint distribution of (θ, s) induced by (F, π).

Consider the auxiliary problem in which one chooses a verifiable communication rule and a

receiver action rule to maximize the common expected payoff. Let P be the set of probability

measures φ on [0, 1]× S × M such that (i) the (θ, s)-marginal of φ is ρ, and (ii) verifiability

holds: φ
(
{(θ, s, m) : m < {s, ◦}}

)
= 0. Let A = [0, 1]M be the set of action rules a : M →

[0, 1]. For (φ, a) ∈ P ×A, define

W(φ, a) ≜ −
∫
(a(m)− θ)2 dφ(θ, s, m).

Because [0, 1]× S × M is compact, ∆([0, 1]× S × M) is compact in the weak topology. The

constraints defining P are closed, so P is compact. Since A is compact and W is continuous,

by Weierstrass there exists a maximizer (φ⋆, a⋆) ∈ P ×A.

We claim that (φ⋆, a⋆) induces a PBE. Since φ⋆ has marginal ρ on (θ, s), there exists a

measurable kernel σ⋆(· | θ, s) ∈ ∆(M) such that φ⋆(dθ, ds, dm) = ρ(dθ, ds)σ⋆(dm | θ, s).
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By construction, σ⋆(· | θ, s) is supported on {s, ◦} for ρ-a.e. (θ, s), and after modifying on

a ρ-null set we may impose this for every (θ, s). Define the receiver’s strategy by α⋆(m) ≜

a⋆(m) for every m ∈ M. Next construct beliefs µ⋆(· | m) by Bayes’ rule for messages m

with φ⋆(m) > 0, and arbitrarily off-path subject to Eµ⋆ [θ | m] = a⋆(m). Such beliefs exist

because, under full support, every θ ∈ [0, 1] is compatible with any message m ∈ M.

We now verify that (σ⋆, α⋆, µ⋆) is a PBE. First, receiver optimality holds. If φ⋆(m) > 0,

then by construction of µ⋆ and optimality of a⋆, α⋆(m) = a⋆(m) = Eφ⋆ [θ | m] = Eµ⋆ [θ | m].

If instead φ⋆(m) = 0, then µ⋆ was chosen so that α⋆(m) = a⋆(m) = Eµ⋆ [θ | m]. Hence

α⋆(m) = Eµ⋆ [θ | m] for every m ∈ M. Next consider sender optimality. Given a⋆,

W(φ⋆, a⋆) =
∫

∑
m∈{s,◦}

−(a⋆(m)− θ)2 σ⋆(m | θ, s) dρ(θ, s).

If σ⋆ assigned positive probability to a strictly suboptimal feasible message on a set of positive

ρ-measure, then reallocating that probability to a best reply would strictly increase W, contra-

dicting optimality of (φ⋆, a⋆). Therefore σ⋆ is a best reply to a⋆ ρ-a.e., and after a null-set

modification, for every type. Belief consistency holds by construction. Thus (σ⋆, α⋆, µ⋆) is a

PBE. Finally, since every PBE induces a feasible pair (φ, a) ∈ P ×A, this PBE is efficient.

It remains to show that the efficient equilibrium outcome is strictly more informative than

the FED outcome. Let (φMD, aMD) ∈ P ×A denote the pair induced by mandated disclosure.

It suffices to construct some feasible pair (φ̃, ã) ∈ P ×A such that

W(φ̃, ã) > W(φMD, aMD).

Fix any t̄ ∈ (0, 1). Define a verifiable sender strategy σ̃ as follows: for every s , sN,

σ̃(s | θ, s) = 1, and for s = sN, σ̃(◦ | θ, sN) = 1{θ < t̄} and σ̃(sN | θ, sN) = 1{θ ≥ t̄}.

Let φ̃ be the induced joint distribution of (θ, s, m), and let ã be the receiver’s best reply, that is,

ã(m) = Eφ̃[θ | m] for every on-path m, with arbitrary values off path. Then (φ̃, ã) ∈ P ×A.

Relative to mandated disclosure, the only change is for types with signal sN: under mandated

disclosure, all such types send sN, whereas under σ̃ they are split into the two messages ◦
and sN according to whether θ < t̄ or θ ≥ t̄. Since F is atomless with full support and

π(sN | θ) > 0 for all θ, both events {s = sN, θ < t̄} and {s = sN, θ ≥ t̄} have strictly

positive probability under ρ. Hence the corresponding conditional means of θ are different. It

follows from the law of total variance,

Var(θ | sN) = E
[

Var(θ | m) | sN
]
+ Var

(
E[θ | m] | sN

)
,
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where the last term is strictly positive. Hence

E
[

Var(θ | m) | sN
]
< Var(θ | sN).

For every s , sN, the posterior is unchanged relative to mandated disclosure. Since under

posterior-mean actions the receiver’s ex ante payoff equals minus the expected posterior vari-

ance, it follows that

W(φ̃, ã) = −Eφ̃

[
(ã(m)− θ)2

]
=− Eφ̃[Var(θ | m)]

>− EφMD [Var(θ | m)] = −EφMD

[
(aMD(m)− θ)2

]
= W(φMD, aMD).

Since (φ⋆, a⋆) maximizes W over P ×A, we have

W(φ⋆, a⋆) ≥ W(φ̃, ã) > W(φMD, aMD).

Therefore the efficient equilibrium outcome is strictly more informative than the FED outcome.

□

Let (σ⋆, α⋆, µ⋆) be the b = 0 efficient equilibrium from Lemma A.3. Since its payoff strictly

exceeds that under mandated disclosure, it cannot coincide with the mandated-disclosure out-

come. Hence Prσ⋆(m = ◦) > 0, so the posterior after ◦ is determined by Bayes’ rule, and

a⋆◦ ≜ α⋆(◦) = E[θ | m = ◦]. By Lemma A.1, we may represent this equilibrium, without loss

of outcome, by a generalized cutoff rule (L⋆, M⋆, H⋆, t⋆). Let J ≜ L⋆ ∪ H⋆. Then J is the set

of on-path evidence messages, and t⋆ ∈ (0, 1)J .

For each t ∈ (0, 1)J , let (ai(t))i∈J and a◦(t) denote the induced posterior-mean actions.

Define

ΦJ
b(t) ≜

(
ai(t)+a◦(t)

2 − b
)

i∈J
.

Definition 4 (Disclosure regularity condition). The b = 0 efficient solution satisfies the disclo-

sure regularity condition if

det
(

I − DtΦ
J
0(t

⋆)
)
, 0.17

Lemma A.4. Suppose the disclosure regularity condition holds. Then there exists b̂ > 0 such

that for every b ∈ [0, b̂) there exists a PBE of the disclosure game whose receiver payoff strictly

exceeds that under mandated disclosure.

17 I is the identity matrix on R|J|, and DtΦ
J
0(t

⋆) is the Jacobian of ΦJ
0 with respect to t evaluated at t⋆.
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Proof. Let a⋆i = ai(t⋆) and a⋆◦ = a◦(t⋆). For each i ∈ J, sender indifference at b = 0 implies

t⋆i =
a⋆i +a⋆◦

2 . Since t⋆i ∈ (0, 1), truncation implies

a⋆i < a⋆◦ for i ∈ L⋆, a⋆i > a⋆◦ for i ∈ H⋆.

Hence η ≜ mini∈J |a⋆i − a⋆◦| > 0. By continuity of ai(·) and a◦(·), this sign pattern persists

for t in a neighborhood N (t⋆) ⊂ (0, 1)J of t⋆.

Define F(t, b) = t − ΦJ
b(t). Then F(t⋆, 0) = 0. The maps ai(t) and a◦(t) are C1 near t⋆, so

F is C1. By the disclosure regularity condition, DtF(t⋆, 0) is invertible. Hence by the implicit

function theorem there exists b̂ > 0 and a C1 map t(b) with t(0) = t⋆ such that

F(t(b), b) = 0

for all b ∈ [0, b̂), and t(b) ∈ N (t⋆).

Fix such b. Construct a strategy with partition (L⋆, M⋆, H⋆) and cutoffs t(b): for i ∈ L⋆,

disclose si iff θ ≤ ti(b); for i ∈ H⋆, disclose si iff θ ≥ ti(b); for i ∈ M⋆, always send ◦. Let

the receiver play posterior means on path:

αb(si) = ai(t(b)) (i ∈ J), αb(◦) = a◦(t(b)).

For off-path messages si with i ∈ M⋆, set αb(si) = αb(◦) and choose beliefs accordingly.

This is feasible by full support.

We verify this is a PBE. Receiver optimality holds by construction. For sender optimality,

since F(t(b), b) = 0, ti(b) = ai(t(b))+a◦(t(b))
2 − b, so ti(b) is the indifference cutoff. Since

t(b) ∈ N (t⋆), the sign pattern persists, implying strict optimality on each side of the cutoff.

For i ∈ M⋆, both messages induce the same action, so silence is optimal. Hence this is a PBE.

Let U(b) denote the receiver’s equilibrium payoff in the PBE constructed above. Since

t(b) → t⋆, we have U(b) → U(0). By Lemma A.3, U(0) strictly exceeds the payoff under

mandated disclosure. Hence for b small enough, U(b) also strictly exceeds that payoff. □

A.3 Proofs for Section 4

Lemma A.5. Let bCT ≜ supt∈(0,1) ∆(t) where ∆(t) ≜ 1
2

(
E[θ | θ ≤ t] + E[θ | θ ≥ t]

)
− t.

Then:
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(1) If b > bCT, every PBE of the cheap-talk game is uninformative (babbling).

(2) If b < bCT, there exists a strictly informative PBE of the cheap-talk game.

(3) If b = bCT, a strictly informative PBE of the cheap-talk game exists if and only if ∆(t)

attains its supremum at some t ∈ (0, 1).

Proof of Lemma A.5. (Necessity for strict informativeness). Suppose there exists a strictly in-

formative PBE. Let A be the set of on-path actions. Since the equilibrium is strictly infor-

mative, |A| ≥ 2 and, letting a1 ≜ minA and a2 ≜ min(A \ {a1}), we have a1 < a2.

Let t ∈ (0, 1) be the cutoff such that (a1 − t − b)2 = (a2 − t − b)2, or equivalently, b =
1
2(a1 + a2)− t. Since a1 is the lowest action and the equilibrium induces a monotone partition

(by Theorem 1 of Crawford and Sobel 1982), we must have a1 = E[θ|θ ≤ t]. For θ ≥ t, all

on-path messages used induce actions weakly above a2, so a2 ≤ E[θ|θ ≥ t]. Thus,

b =
1
2
(a1 + a2)− t ≤ ∆(t) ≤ bCT.

Hence, if b > bCT, no strictly informative PBE exists. This proves (1).

Moreover, if b = bCT and a strictly informative PBE exists, then the inequalities above must

bind, which forces ∆(t) = bCT for some t ∈ (0, 1). Thus the supremum in the definition of

bCT is attained. This proves the “only if” direction of (3).

(Sufficiency for strict informativeness). Define L(t) ≜ E[θ | θ ≤ t] and H(t) ≜ E[θ | θ ≥ t],

so ∆(t) = 1
2

(
L(t) + H(t)

)
− t. Note that ∆(t) is continuous on (0, 1). Fix b < bCT. Then

there exists t̂ ∈ (0, 1) such that b < ∆(t̂). Moreover, for t close to 1, ∆(t) < 0. Hence

there exists t∗ ∈ (t̂, 1) such that ∆(t∗) = b. Fix two distinct messages mL, mH ∈ M, and

consider the sender strategy that sends mL if θ ≤ t∗ and mH if θ > t∗. Bayes’ rule gives

E[θ | mL] = L(t∗) and E[θ | mH] = H(t∗). Sender incentive compatibility holds since

∆(t∗) = b. After any off-path message, assign beliefs with mean L(t∗), so the receiver chooses

L(t∗). Since t∗ ∈ (0, 1), both messages occur with positive probability, and L(t∗) < H(t∗),

hence the constructed PBE is strictly informative. This proves (2).

(The knife-edge case b = bCT). If ∆(t) = bCT for some t ∈ (0, 1), the construction above

yields a strictly informative PBE, proving the “if” direction of (3). Conversely, if the supremum

is not attained on (0, 1), the necessity argument implies that any strictly informative PBE at
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b = bCT would require ∆(t) = bCT for some t ∈ (0, 1), a contradiction. Hence, every PBE is

babbling in that case. □

Lemma A.6. We have E[θ]
2 ≤ bCT < 1

2 . Moreover, the lower bound is tight and the upper

bound is asymptotically tight.18

Proof of Lemma A.6. Let L(t) ≜ E[θ | θ ≤ t] and H(t) ≜ E[θ | θ ≥ t], so ∆(t) =
1
2(L(t) + H(t))− t.

First, we prove that bCT < 1
2 . For all t ∈ (0, 1), L(t) ≤ t and H(t) ≤ 1, hence ∆(t) ≤

1
2(t + 1)− t = 1−t

2 < 1
2 . Thus bCT = supt∈(0,1) ∆(t) ≤ 1

2 . To rule out equality, suppose

∆(tn) → 1
2 for some sequence tn ∈ (0, 1). Passing to a subsequence, tn → t̄ ∈ [0, 1]. If

t̄ > 0, then ∆(tn) ≤ 1−tn
2 → 1−t̄

2 < 1
2 , a contradiction. Hence tn ↓ 0. But then L(tn) → 0

and H(tn) → E[θ], so ∆(tn) → E[θ]
2 < 1

2 , again a contradiction. Therefore bCT < 1
2 .

Next, we show the upper bound is asymptotically tight. Consider a sequence of distributions

Fk with densities fk(θ) =
kekθ

ek−1 for θ ∈ [0, 1]. This distribution concentrates mass near 1. For

any fixed t > 0, Hk(t) → 1 as k → ∞. Fix ε > 0 and set t = ε
2 . Then for k large enough,

Hk
(

ε
2

)
≥ 1 − ε. Since Lk(t) ≥ 0, we obtain bCT

k ≥ ∆k
(

ε
2

)
≥ 1

2(0 + 1 − ε)− ε
2 = 1

2 − ε,

which proves asymptotic tightness.

Finally, we show that E[θ]
2 ≤ bCT. By continuity limt↓0 L(t) = 0 and limt↓0 H(t) = E[θ],

so bCT ≥ limt↓0

(
1
2

(
L(t) + H(t)

)
− t

)
= E[θ]

2 . To see that this bound is tight simply observe

that bCT = E[θ]
2 when F is uniform. □

Fix an integer L ≥ 1. Let QL be the set of all pairs (t, a) where t = (t0, . . . , tL) ∈
[0, 1]L+1 with 0 = t0 ≤ t1 ≤ · · · ≤ tL = 1, and a = (a1, . . . , aL) ∈ [0, 1]L. Each t

induces L (possibly empty) cells: Ij(t) = [tj−1, tj) if j < L and IL(t) = [tL−1, 1]. Given

(t, a), define the mean-squared error MSEL(t, a) ≜ ∑L
j=1

∫
Ij(t)

(θ − aj)
2 f (θ)dθ. Let MSE⋆

L ≜

min(t,a)∈QL
MSEL(t, a). A minimizer exists because QL is compact and MSEL is continuous.

Moreover, whenever all cells are nonempty, any minimizer (t⋆, a⋆) must satisfy a⋆j = E[θ |
θ ∈ Ij(t⋆)], and in that case

MSEL(t, a) =
L

∑
j=1

Pr(θ ∈ Ij(t))Var(θ | Ij(t)). (2)

18That is, there exists a prior F such that bCT = E[θ]
2 , and for every ε > 0 there exists a prior F such that

bCT ≥ 1
2 − ε
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Lemma A.7. Fix L ≥ 1. The following hold:

(1) MSE⋆
L+1 < MSE⋆

L.

(2) Every minimizer of MSEL induces L nonempty cells (equivalently t⋆0 < t⋆1 < · · · < t⋆L).

(3) For any minimizer (t⋆, a⋆), for each interior boundary j = 1, . . . , L − 1, (t⋆j − a⋆j )
2 =

(t⋆j − a⋆j+1)
2, equivalently (since a⋆j < a⋆j+1), t⋆j =

a⋆j +a⋆j+1
2 .

Proof of Lemma A.7. Fix a minimizer (t⋆, a⋆) for MSE⋆
L. Because the cells {Ij(t⋆)}L

j=1 par-

tition [0, 1], there exists j such that Ij(t⋆) has strictly positive probability and Var(θ | θ ∈
Ij(t⋆)) > 0. Choose a point u ∈ int(Ij(t⋆)) such that both subcells IL

j = [t⋆j−1, u) and

IR
j = [u, t⋆j ) have positive probability. Let t′ be obtained from inserting u as an additional

boundary and let a′ be the corresponding vector of conditional means. Denote by Ĩj the ran-

dom subcell (left or right) containing θ. By the law of total variance,

Var(θ | θ ∈ Ij(t⋆)) = E[Var(θ | Ĩj) | θ ∈ Ij(t⋆)] + Var(E[θ | Ĩj] | θ ∈ Ij(t⋆)).

Since E[θ | IL
j ] < E[θ | IR

j ], the second term is strictly positive, thus

Var(θ | θ ∈ Ij(t⋆)) > E[Var(θ | Ĩj) | θ ∈ Ij(t⋆)].

Using (2), it follows that MSE⋆
L = MSEL(t⋆, a⋆) > MSEL+1(t′, a′) ≥ MSE⋆

L+1. This

proves part (1). It also implies that any minimizer of MSEL+1 must induce L + 1 non-empty

cells; otherwise the same value could be achieved with at most L cells, contradicting the strict

inequality above. Applying this argument with L − 1 in place of L yields MSE⋆
L < MSE⋆

L−1,

which proves part (2).

Next, let (t⋆, a⋆) be a minimizer, so all cells are nonempty and a⋆j = E[θ|θ ∈ Ij(t⋆)].

Fix j ∈ {1, . . . , L − 1}. Since each conditional mean lies strictly inside its interval, we have

a⋆j < t⋆j < a⋆j+1. Define g(θ) ≜ (θ − a⋆j )
2 − (θ − a⋆j+1)

2 = (a⋆j+1 − a⋆j )(2θ − a⋆j − a⋆j+1).

Then g is continuous, strictly increasing, and vanishes uniquely at m⋆
j ≜

a⋆j +a⋆j+1
2 . Suppose

t⋆j < m⋆
j . Then for some small ε > 0, g(θ) < 0 on [t⋆j , t⋆j + ε]. Increasing the boundary to

t⋆j + ε and keeping a⋆ fixed changes the objective by
∫ t⋆j +ε

t⋆j
g(θ) f (θ) dθ < 0, contradicting

optimality. The case t⋆j > m⋆
j is symmetric. Hence t⋆j = m⋆

j , proving part (3). □
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Recall that MSE⋆
L is defined by minimizing MSEL(t, a) over (t, a) ∈ QL. The next lemma

implies that enlarging the feasible set to all measurable functions from [0, 1] to [0, 1] that take

at most L values does not change the minimum.

Lemma A.8. Fix L ≥ 1. For any measurable function h : [0, 1] → [0, 1] that takes at most L

distinct values, ∫ 1

0
(θ − h(θ))2 f (θ) dθ ≥ MSE⋆

L.

Proof of Lemma A.8. Let g take values {a1, . . . , aJ} with J ≤ L and a1 < · · · < aJ . Define

ĝ by assigning each θ to a closest point in {a1, . . . , aJ}, breaking ties arbitrarily. Then ĝ is

induced by a monotone partition with cutoffs at the midpoints (aj + aj+1)/2, and for all θ,

(θ − ĥ(θ))2 ≤ (θ − h(θ))2. Hence,∫
(θ − h(θ))2 f (θ) dθ ≥

∫
(θ − ĥ(θ))2 f (θ) dθ ≥ MSE⋆

J ≥ MSE⋆
L,

where the last inequality follows from Lemma A.7 (1). □

Proof of Proposition 3. We begin with the second bullet. Let b ≥ max{ 1
2 , b̄}. By Lemmas

A.5 and A.6, every equilibrium of the cheap-talk game is uninformative when b ≥ 1
2 . On

the other hand, by Proposition 1, a FED equilibrium exists when b ≥ b̄. Since evidence

is informative, the FED outcome is informative. Therefore, the efficient equilibrium of the

disclosure game is strictly more informative than the efficient equilibrium of the cheap-talk

game. This proves the second bullet.

We now prove the first bullet. Let b = 0, and set K = N + 1. Consider the auxiliary min-

imization problem min(t,a)∈QK
MSEK(t, a), and let (t⋆, a⋆) be a minimizer. By Lemma A.7

(2), the cells are nonempty, so t⋆ is strictly increasing; by Lemma A.7 (3), each interior bound-

ary satisfies the midpoint condition t⋆j = 1
2(a⋆j + a⋆j+1). Choose K distinct messages and index

them by 1, . . . , K. Construct the cheap-talk assessment in which the sender sends message j if

and only if θ ∈ Ij(t⋆), and the receiver responds with action a⋆j . Receiver optimality holds be-

cause each a⋆j is the conditional mean on its cell. Sender optimality holds because, at b = 0,

sender and receiver have common interests, and the midpoint condition implies that each type

θ ∈ Ij(t⋆) weakly prefers action a⋆j to the actions in adjacent cells. Hence this assessment is

a cheap-talk equilibrium at b = 0. Its mean-squared error is exactly MSE⋆
K. Moreover, any

cheap-talk equilibrium with at most K on-path messages induces a monotone partition of [0, 1]
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into at most K intervals (by Theorem 1 of Crawford and Sobel 1982), and therefore cannot

achieve mean-squared error below MSE⋆
K. Thus this is an efficient cheap-talk equilibrium at

b = 0.

Next, fix an arbitrary disclosure-game equilibrium at b = 0, and let A denote the realized

receiver action. We show that

E[(A − θ)2] > MSE⋆
K.

First suppose Pr(Var(A | θ) > 0) > 0. Let A denote the finite set of on-path actions, so

|A| ≤ K. For each θ, let â(θ) ∈ arg mina∈A(a − θ)2. Since ties can occur only at midpoints

(a + a′)/2 with a , a′, â(θ) is unique for F-almost every θ. For such θ, E[(A − θ)2 | θ] ≥
(â(θ)− θ)2, and the inequality is strict whenever Var(A | θ) > 0. Since the set of tie points is

F-null and Pr(Var(A | θ) > 0) > 0, this strict inequality holds on a set of positive measure,

and therefore E[(A − θ)2] > E[(â(θ)− θ)2]. Since â(θ) takes values in A, it uses at most K

action levels. Hence, by Lemma A.8, E[(â(θ)− θ)2] ≥ MSE⋆
K, so E[(A − θ)2] > MSE⋆

K.

Second, suppose instead that Pr(Var(A | θ) > 0) = 0. Then there exists a measurable

function h : [0, 1] → [0, 1] such that A = h(θ) almost surely. Let a◦ ≜ α(◦) and ai ≜ α(si) for

each i = 1, . . . , N. Fix θ in the full-measure set on which A = h(θ) almost surely conditional

on θ. Since π(si | θ) > 0 for every i, every signal realization si occurs with positive probability

conditional on θ. For type (θ, si), the induced action in equilibrium must belong to {a◦, ai}.

Since A = h(θ) almost surely conditional on θ, it follows that h(θ) ∈ {a◦, ai} for every

i = 1, . . . , N. Hence h(θ) ∈ ⋂N
i=1{a◦, ai}. Therefore this intersection is either {a◦} or {a◦, c}

for some c ∈ [0, 1] satisfying ai = c for all i. Therefore A = h(θ) uses at most two action

levels overall. By Lemma A.8, E[(A − θ)2] ≥ MSE⋆
2 . Since K = N + 1 ≥ 3, Lemma A.7

implies MSE⋆
2 > MSE⋆

K. Therefore E[(A − θ)2] > MSE⋆
K.

Thus every disclosure-game equilibrium at b = 0 yields strictly larger mean-squared error

than the efficient cheap-talk equilibrium. This proves the first bullet at b = 0.

We are left to extend the strict ranking to small b > 0. Let MSECT(b) denote the infimum

mean-squared error across all PBE outcomes of the cheap-talk game with bias b, and define

MSED(b) analogously for the disclosure game. From the argument above, we have the strict

gap MSECT(0) < MSED(0).

Let (σ, a, µ) be any disclosure-game PBE at bias b ≥ 0, and let φ be the induced law of

(θ, s, m). Then (φ, a) is feasible for the auxiliary problem in the proof of Lemma A.3. Hence
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the receiver payoff in this PBE is bounded above by the auxiliary value W⋆. By Lemma A.3,

this value coincides with the efficient disclosure payoff at b = 0. Since receiver payoff is minus

MSE under posterior-mean actions, it follows that MSED(b) ≥ MSED(0) = −W⋆ for all

b ≥ 0.

On the cheap-talk side, by Lemma A.9 below, there exists b̃ > 0 and a cheap-talk equilibrium

branch t(b) for b ∈ [0, b̃) such that limb↓0 MSEK(t(b), a(t(b))) = MSE⋆
K = MSECT(0).

Since MSECT(b) is the infimum equilibrium MSE in the cheap-talk game, MSECT(b) ≤
MSEK(t(b), a(t(b))) for all b ∈ [0, b̃). Let δ ≜ MSED(0) − MSECT(0) > 0. By the

convergence above, there exists b0 ∈ (0, b̃) such that for all b ∈ [0, b0),

MSEK(t(b), a(t(b))) < MSECT(0) +
δ

2
=

1
2

(
MSECT(0) + MSED(0)

)
< MSED(0).

Combining the inequalities yields

MSECT(b) ≤ MSEK(t(b), a(t(b))) < MSED(0) ≤ MSED(b).

Hence the efficient cheap-talk equilibrium is strictly more informative than the efficient disclo-

sure equilibrium for all b ∈ [0, b0). This completes the proof of the first bullet.

□

To extend the comparison to a neighborhood of b = 0, we continue the K-message cheap-

talk equilibrium constructed above. For strictly increasing t = (t0, . . . , tK) with 0 = t0 <

t1 < · · · < tK−1 < tK = 1, define cells Ij(t) ≜ [tj−1, tj) for j < K and IK(t) ≜ [tK−1, 1], and

set aj(t) ≜ E[θ | θ ∈ Ij(t)]. Since t0 and tK are fixed, we identify t with its interior coordinates

(t1, . . . , tK−1) when applying the implicit function theorem. Let T ◦ ≜ {t ∈ (0, 1)K−1 : t1 <

t2 < · · · < tK−1}. Define the cheap-talk indifference map

Ψb(t) =
(

1
2(aj(t) + aj+1(t))− b

)
j∈{1,...,K−1}

.

Definition 5 (Cheap-talk regularity condition). Let (t⋆, a⋆) be a minimizer of MSE⋆
K. We say

that the b = 0 efficient cheap-talk solution (t⋆, a⋆) satisfies the cheap-talk regularity condition

if det
(

I − DtΨ0(t⋆)
)
, 0.

Lemma A.9. Let (t⋆, a⋆) be a minimizer of MSE⋆
K. Suppose the cheap-talk regularity con-

dition holds. Then there exist b̃ > 0 and a C1 map b 7→ t(b) on [0, b̃) with t(0) = t⋆ and
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t(b) = Ψb(t(b)). For each b ∈ [0, b̃) the strategy profile induced by t(b) and actions aj(t(b))

is a PBE of the cheap-talk game, and

MSEK(t(b), a(t(b))) → MSE⋆
K as b ↓ 0.

Proof of Lemma A.9. Define F(t, b) ≜ t − Ψb(t). By Lemma A.7, t⋆ satisfies F(t⋆, 0) = 0.

For strictly increasing t, each aj(t) is C1 in t because it is the ratio of two integrals with

smoothly varying limits. Hence F is C1 in a neighborhood of (t⋆, 0). Its Jacobian with respect

to t is DtF(t, b) = I − DtΨb(t), which is invertible at (t⋆, 0) by assumption. The implicit

function theorem therefore yields b̃ > 0 and a unique C1 function t(·) defined on (−b̃, b̃) such

that t(0) = t⋆ and F(t(b), b) = 0 for all |b| < b̃. Since t⋆ ∈ T ◦ and T ◦ is open, continuity

implies that, after possibly shrinking b̃, t(b) ∈ T ◦ for all b ∈ [0, b̃).

We now construct a cheap-talk PBE for each b ∈ [0, b̃). Fix such b. Given t(b), define a

sender strategy m = j if and only if θ ∈ Ij(t(b)), and let the receiver choose aj(t(b)) after

message j. Receiver optimality follows from quadratic loss. Sender optimality follows because

the indifference condition (aj − (θ + b))2 = (aj+1 − (θ + b))2 is satisfied exactly at θ = tj(b).

Finally, since t(b) → t⋆ and the integrand is continuous, MSEK(t(b), a(t(b))) → MSEK(t⋆, a⋆) =

MSE⋆
K. □

A.4 Proofs for Section 4.1

Proof of Proposition 4. The proof follows from Lemma A.10, Lemma A.11, Lemma A.12,

and Proposition A.1. □

Lemma A.10. Suppose F is uniform. The cheap-talk game admits an equilibrium with n on-

path actions if and only if b < 1
2n(n−1) . Moreover, this equilibrium is unique.

Proof of Lemma A.10. This follows directly from the explicit equilibrium characterization in

Section 4 of Crawford and Sobel (1982) for the uniform prior. □

Lemma A.11. Suppose F is uniform and b < 1
2n(n−1) with n ≥ 2. The (n − 1)-action

equilibrium of the cheap-talk game is strictly less informative than the n-action equilibrium.

Proof of Lemma A.11. This follows directly from Theorem 3 of Crawford and Sobel (1982).

□
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Lemma A.12. Assume evidence is uninformative and F is uniform. If b ≥ 1
2 , then every

equilibrium of the disclosure game is uninformative.

Proof of Lemma A.12. Let b ≥ 1
2 and suppose by way of contradiction that there exists an

informative disclosure-game equilibrium (σ∗, α∗, µ∗). If Prσ∗(m = ◦) = 0, then the receiver’s

action depends only on s, which is uninformative, implying the outcome is uninformative, a

contradiction. Hence, Prσ∗(m = ◦) > 0. Let a◦ ≜ E[θ | m = ◦] ∈ (0, 1) and ai ≜ E[θ |
m = si] for each i. Since the equilibrium is informative, there exists some on-path i such that

ai , a◦. Let ti =
ai+a◦

2 − b. Under a uniform prior, ai = ti/2 if ai < a◦ and ai = (1 + ti)/2

if ai > a◦. Substituting yields a◦ = 3
2 ti + 2b or a◦ = 3

2 ti − 1
2 + 2b. In the first case,

a◦ ≥ 2b ≥ 1, a contradiction; in the second, a◦− ai = ti + 2b− 1 ≥ 0, contradicting ai > a◦.

Hence every equilibrium of the disclosure game is uninformative.

□

Proposition A.1. Suppose evidence is uninformative, that is, π(si | θ) = pi for all θ ∈ [0, 1],

with pi > 0 and ∑N
i=1 pi = 1, and let F be uniform on [0, 1]. There exists b◦ ∈

(1
8 , 1

4

)
such that:

• for all b ≤ b◦, the efficient equilibrium in the disclosure game is as informative as the

unique 2-message cheap-talk equilibrium.

• for b ∈ (b◦, 1/2), the efficient equilibrium in the disclosure game is more informative

than the efficient cheap-talk equilibrium.

Proof of Proposition A.1. Since F is uniform, Var(θ) = 1/12. Under posterior-mean actions,

the receiver’s ex-ante payoff is −E[Var(θ | m)] = −1/12+Var(E[θ | m]). Hence it suffices

to compare Var(E[θ | m]).

Two-message cheap-talk benchmark. In the game with unverifiable evidence, the unique non-

babbling two-message equilibrium (for b < 1/4) is characterized by a cutoff r ∈ (0, 1):

the sender sends mL for θ ∈ [0, r) and mH for θ ∈ [r, 1]. Receiver optimality gives aL =

E[θ | mL] = r/2 and aH = E[θ | mH] = (1 + r)/2. Sender indifference at θ = r

implies r + b = aL+aH
2 = 2r+1

4 , so r = 1/2 − 2b. Define VCT2(b) ≜ Var(E[θ | mCT2]).

Since the posterior mean takes values aL and aH with probabilities r and (1 − r), VCT2(b) =

r(1 − r) (aH − aL)
2 = 1

16 − b2. For b ≥ 1/4 the cheap-talk equilibrium is babbling so the

efficient cheap-talk equilibrium has variance 0.
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A disclosure equilibrium achieving VCT2(b). There exists an equilibrium of the disclosure

game that achieves VCT2(b). Fix the same cutoff r = 1/2 − 2b. Consider the following

disclosure strategy: for every (θ, si), disclose m = si if and only if θ ≥ r, and send m = ◦
otherwise. Since evidence is uninformative, this strategy can be sustained in equilibrium. We

omit the straightforward verification. Therefore the efficient disclosure equilibrium achieves at

least VCT2(b).

Structure of any disclosure equilibrium. Fix any PBE of the disclosure game. If Pr(m =

◦) = 0, then only evidence messages are observed and, because evidence is uninformative,

E[θ|m] = 1/2 almost surely, so Var(E[θ | m]) = 0. Hence assume Prσ(m = ◦) > 0.

By Lemma A.1, we may restrict attention to generalized cutoff rules. Let a◦ ≜ α(◦) and

ai ≜ α(si), and define L ≜ {i : ai < a◦}, M ≜ {i : ai = a◦}, and H ≜ {i : ai > a◦}. For

i ∈ L, disclosure occurs iff θ ≤ ti, and since the prior is uniform, ai = E[θ | θ ≤ ti] = ti/2.

For i ∈ H, disclosure occurs iff θ ≥ ti, and ai = E[θ | θ ≥ ti] = (ti + 1)/2. Indifference of

the cutoff type gives ti = (ai + a◦)/2 − b. Substituting yields ti =
2a◦−4b

3 ≜ tL if i ∈ L, and

ti =
1+2a◦−4b

3 = 1
3 + tL ≜ tH if i ∈ H. Thus every disclosure equilibrium induces at most

three on-path actions: aL ≜
t
2 , a◦ ≜ 3t+4b

2 , and aH ≜
t
2 +

2
3 , where t ≜ tL ∈ (0, 2/3).

Three-action disclosure equilibria never beat VCT2(b). Suppose both L and H are nonempty.

Let λ ≜ ∑i∈L pi, ρ ≜ ∑i∈H pi, and τ ≜ ∑i∈M pi = 1 − λ − ρ. For fixed t, the on-path

probabilities are Pr(aL) = λt, Pr(aH) = ρ
(

2
3 − t

)
, and Pr(a◦) = λ(1− t)+ ρ

(
t + 1

3

)
+ τ.

Bayes’ rule after silence gives

a◦ =
λ(1 − t)1+t

2 + ρ
(

t + 1
3

)
t+ 1

3
2 + τ 1

2

λ(1 − t) + ρ
(

t + 1
3

)
+ τ

. (3)

Since a◦ = (3t + 4b)/2 is already fixed, (3) is equivalent, after cross-multiplication, to a

linear restriction on (λ, ρ, τ). Together with λ + ρ + τ = 1 and λ, ρ, τ ≥ 0, this de-

fines a convex compact feasible set. Moreover, the induced second moment of the posterior

mean, E
[(

E[θ | m]
)2
]
= λt a2

L + ρ
(

2
3 − t

)
a2

H +
(

λ(1 − t) + ρ
(
t + 1

3

)
+ τ

)
a2
◦, is affine in

(λ, ρ, τ). Since Var(E[θ | m]) = E[(E[θ | m])2]− (E[θ])2 = E[(E[θ | m])2]− 1/4, maxi-

mizing the variance of the posterior mean is equivalent to maximizing this second moment.

Therefore, for fixed t, the maximal variance is attained at an extreme point of the feasible

set. Since the set lies in the simplex {(λ, ρ, τ) ∈ R3
+ : λ + ρ + τ = 1}, at least one of

42



λ, ρ, τ is zero at an extreme point. If λ = 0 or ρ = 0, the equilibrium collapses to the two-

action case analyzed below. Hence it suffices to consider τ = 0, i.e., M = ∅. Suppose

τ = 0. Then ρ = 1 − λ, and (3) becomes a◦ =
λ(1−t) 1+t

2 +(1−λ)(t+ 1
3)

t+ 1
3

2

λ(1−t)+(1−λ)(t+ 1
3)

. Using a◦ =

(3t + 4b)/2, we obtain λ = (3t+1)(12b+6t−1)
4(18bt−6b+9t2−6t+2) . A direct simplification yields

( 5
16 − b2)−

E
[(

E[θ | m]
)2
]
= (4b+2t−1)(12b+6t−1)(−18bt+6b+15t2−10t−2)

48(18bt−6b+9t2−6t+2) . For t ∈ (0, 2/3) and b < 1/4,

the denominator is positive. Since λ ∈ (0, 1), we have 12b + 6t − 1 > 0 and 4b + 2t − 1 < 0.

Moreover, −18bt + 6b + 15t2 − 10t − 2 ≤ −2 + 6b < 0. Hence the right-hand side is

strictly positive, so E
[(

E[θ | m]
)2
]
< 5

16 − b2. Since E
[
E[θ | m]

]
= 1/2, this is equivalent

to Var(E[θ | m]) < VCT2(b). Therefore no genuine three-action disclosure equilibrium can

outperform the two-message cheap-talk benchmark.

Two-action disclosure equilibria. By symmetry it is enough to consider L = ∅ and H , ∅.

Let ρ ∈ (0, 1] and let t ∈ (0, 1) be the common cutoff for all i ∈ H. Then aH = 1+t
2 and

a◦ =
(1−ρ) 1

2+ρ t2
2

1−ρ+ρt = 1−ρ+ρt2

2(1−ρ+ρt) . Indifference at θ = t gives t = (aH + a◦)/2− b, equivalently,

f (t) := 2ρt2 +
(
4ρ(b − 1) + 3

)
t + 2(1 − ρ)(2b − 1) = 0. If ρ < 1, then f (0) < 0 < f (1),

so f (t) = 0 has a unique root t = t(b, ρ) ∈ (0, 1). If ρ = 1, the roots are 0 and 1/2 − 2b; the

nonzero root gives exactly the 2-message cheap-talk benchmark.

For such an equilibrium, the posterior mean takes the two values aH and a◦, so VD2(b; ρ) ≜

Var
(
E[θ | m]

)
= ρ(1 − t)

(
1 − ρ(1 − t)

)
(aH − a◦)2. Using aH + a◦ = 2(t + b), we get

aH − a◦ = 1 − t − 2b, VD2(b; ρ) = ρ(1 − t)
(
1 − ρ(1 − t)

)
(1 − t − 2b)2. For ρ ∈ (0, 1),

the equality VD2(b; ρ) = VCT2(b) is equivalent to Q(b, ρ) := 64ρb2 + (108 − 100ρ)b +

(25ρ − 27) = 0. Moreover, Q(1/8, ρ) = 27
2 (ρ − 1) < 0 and Q(1/4, ρ) = 4ρ > 0.

Therefore, for each ρ ∈ (0, 1), there is a unique b(ρ) ∈ (1/8, 1/4) such that VD2(b(ρ); ρ) =

VCT2(b(ρ)). By uniqueness of the crossing, b < b(ρ) implies VD2(b; ρ) < VCT2(b) and

b > b(ρ) implies VD2(b; ρ) > VCT2(b). Thus, for every ρ ∈ (0, 1), the two-action disclosure

equilibrium is less informative than, equal to, or more informative than the two-message cheap-

talk equilibrium according as b < b(ρ), b = b(ρ), or b > b(ρ).

Now let R(π) ≜ {∑i∈H pi : H ⊆ {1, . . . , N}} ⊆ (0, 1], and define b◦(π) ≜ min{b(ρ) :

ρ ∈ R(π), ρ < 1}. Because N ≥ 2 and pi > 0 for all i, the set R(π) ∩ (0, 1) is nonempty

and finite, so b◦(π) ∈ (1/8, 1/4).

Comparison with cheap talk for b < 1/2. If b ≤ b◦(π), we claim that no disclosure equi-
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librium can yield variance above VCT2(b). If Pr(m = ◦) = 0, we already know Var(E[θ |
m]) = 0 < VCT2(b). If the equilibrium has three on-path actions, the analysis before gives

Var(E[θ | m]) < VCT2(b). Finally, if the equilibrium has two on-path actions, it is character-

ized by some ρ ∈ R(π), and by the definition of b◦(π), we have VD2(b; ρ) ≤ VCT2(b), with

equality when ρ = 1. Since ρ = 1 is feasible, the efficient disclosure equilibrium achieves

VCT2(b).

If b ∈ (b◦(π), 1/4], choose ρ∗ ∈ R(π) such that b◦(π) = b(ρ∗). Then VD2(b; ρ∗) >

VCT2(b). Since b◦(π) > 1/8 > 1/12, the efficient cheap-talk equilibrium on (b◦(π), 1/4)

is exactly the two-message equilibrium, while at b = 1/4 cheap talk is babbling. Therefore,

for every b ∈ (b◦(π), 1/4], the efficient disclosure equilibrium is more informative than the

efficient cheap-talk equilibrium.

Finally, if b ∈ (1/4, 1/2), then cheap talk is babbling, so the efficient cheap-talk equilibrium

has variance 0. On the other hand, for every ρ ∈ (0, 1), there exists a two-action disclosure

equilibrium with cutoff t = t(b, ρ) ∈ (0, 1). Moreover, since f (1 − 2b) = 1 − 2b > 0

and f (0) < 0, the unique root satisfies t < 1 − 2b, so aH − a◦ = 1 − t − 2b > 0. Hence

VD2(b; ρ) = ρ(1 − t)(1 − ρ(1 − t))(aH − a◦)2 > 0. Therefore the disclosure game admits a

strictly informative two-action equilibrium for every b ∈ (1/4, 1/2), even though cheap talk

is babbling. Combined with Lemma A.12, the threshold b = 1/2 is sharp.

□

Proposition A.2. Assume the evidence structure (S, π) is uninformative and let F be an ar-

bitrary prior distribution. Let bCT ≜ supt∈(0,1)

{
1
2

(
E[θ | θ ≤ t] + E[θ | θ ≥ t]

)
− t

}
. We

have E[θ]
2 ≤ bCT < 1

2 . Then,

• If b = 0, the efficient cheap-talk equilibrium outcome is more informative than the effi-

cient disclosure equilibrium outcome.

• Suppose E(θ) ≥ 1
2 . Then, for all b ∈

(
bCT, E(θ)

)
, the efficient disclosure equilibrium

outcome is more informative than the efficient cheap-talk equilibrium outcome.

• If b ≥ 1, the efficient equilibrium outcome is uninformative regardless of whether evi-

dence is verifiable.

Proof of Proposition A.2. The first bullet follows from Lemma A.13. The second bullet re-

lies on the fact that when F is such that E(θ) ≥ 1
2 , the interval

(
bCT, E(θ)

)
is non-empty (by
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Lemma A.6). In this interval, the efficient equilibrium outcome in the cheap talk game is un-

informative (by Lemma A.5). In contrast, since b < E(θ), there exists an informative equi-

librium in the disclosure game (by Lemma B.1). Finally, the third bullet follows immediately

from Lemma A.5, Lemma A.6, and Proposition 2 (first clause), and the fact that evidence is

uninformative. □

Lemma A.13. Assume evidence is uninformative and b = 0. Fix N ≥ 2. The efficient equi-

librium outcome in the disclosure game is as informative as a most informative two-message

equilibrium in the cheap-talk game, which is in turn less informative than the efficient equilib-

rium outcome in the cheap-talk game.

Proof of Lemma A.13. Assume the evidence structure is uninformative and b = 0. Let µ ≜

E[θ]. Since the receiver chooses posterior means under quadratic loss, E[u(θ, α(m))] =

−E[(α(m) − θ)2] = −Var(θ) + Var(E[θ | m]). Hence ranking equilibrium outcomes by

welfare is equivalent to ranking them by Var(E[θ | m]). For u ∈ (0, 1), define L(u) :=

E[θ | θ ≤ u] and H(u) := E[θ | θ ≥ u]. Let Ψ(u) := F(u)L(u)2 + (1 − F(u))H(u)2 for

u ∈ (0, 1), with endpoint convention Ψ(0) = Ψ(1) = µ2.

An upper bound for disclosure equilibria. Fix any PBE of the disclosure game. By Lemma

A.1, without loss of outcome we may assume the sender uses a generalized cutoff rule. Let

Y := E[θ | m, s]. Since m is measurable with respect to (m, s), E[θ | m] = E[Y | m].

Therefore, by Jensen’s inequality, E
[
(E[θ | m])2] = E

[
(E[Y | m])2] ≤ E[Y2].

Now fix a signal si. Under a generalized cutoff rule, conditional on s = si, the sender

either discloses on a lower tail, discloses on an upper tail, or never discloses. Hence for some

ti ∈ [0, 1], E[Y2 | s = si] = Ψ(ti). Indeed, if disclosure occurs on the lower tail, then Y takes

values L(ti) and H(ti) with probabilities F(ti) and 1− F(ti); if disclosure occurs on the upper

tail, the same two values arise with the probabilities swapped; if the signal is never disclosed,

then Y = µ a.s., which equals Ψ(0) = Ψ(1) = µ2.

Because evidence is uninformative, Pr(s = si) = pi, so E[Y2] = ∑N
i=1 pi Ψ(ti) ≤

maxu∈[0,1] Ψ(u). Therefore every disclosure equilibrium satisfies

Var(E[θ | m]) = E
[
(E[θ | m])2

]
− µ2 ≤ max

u∈[0,1]

(
Ψ(u)− µ2). (4)

Attainment by a two-message cheap-talk equilibrium and by a disclosure equilibrium. Let u∗ ∈
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arg maxu∈[0,1] Ψ(u). Consider the two-cell partition [0, u) and [u, 1]. Its mean-squared error is

MSE2(u) =
∫ u

0
(θ − L(u))2 f (θ) dθ +

∫ 1

u
(θ − H(u))2 f (θ) dθ = E[θ2]− Ψ(u).

Hence maximizing Ψ(u) is equivalent to minimizing MSE2(u). By Lemma A.7(2)–(3), any

minimizer of MSE2 is interior and satisfies the midpoint condition u∗ = L(u∗)+H(u∗)
2 . Thus

the cheap-talk strategy that sends mL for θ < u∗ and mH for θ ≥ u∗ is a two-message cheap-

talk equilibrium, and its informativeness is Ψ(u∗)− µ2.

Now construct a disclosure equilibrium as follows: for every i ∈ {1, . . . , N}, type (θ, si)

discloses si iff θ ≤ u∗, and otherwise sends ◦. Because evidence is uninformative, every

disclosed message si induces posterior mean E[θ | m = si] = L(u∗), while silence induces

posterior mean E[θ | m = ◦] = H(u∗). The cutoff type (u∗, si) is indifferent because

u∗ = L(u∗)+H(u∗)
2 . Hence this is a PBE of the disclosure game, and it induces exactly the same

distribution of posterior means as the two-message cheap-talk equilibrium. Combining this

with (4), the efficient disclosure equilibrium has exactly the same informativeness as a most

informative two-message cheap-talk equilibrium.

Efficient cheap talk is strictly more informative. In the unverifiable-evidence game, the message

space is M = S ∪ {◦}, so the game is outcome-equivalent to a standard cheap-talk game with

K = N + 1 ≥ 3 messages. At b = 0, the efficient cheap-talk equilibrium is obtained by

minimizing MSEK. By Lemma A.7(1), MSE∗
K < MSE∗

2 . Equivalently, Var(E[θ | mCT,K]) >

Var(E[θ | mCT,2]). Since the efficient disclosure equilibrium has the same informativeness as

a most informative two-message cheap-talk equilibrium, it is strictly less informative than the

efficient cheap-talk equilibrium. □

A.5 Proofs for Section 4.2

Proof of Remark 1. The case b ≥ 1 follows immediately from Proposition 2, since in that

case the efficient equilibrium outcome is FED and the informativeness of the FED outcome is

monotone in the Blackwell order.

We now consider the case b = 0. By Lemma A.3, under any experiment (S, π) the payoff

of an efficient disclosure equilibrium coincides with the value of the ancillary commitment
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problem

W∗(S, π) ≜ sup
σ,α

−
∫

Θ
∑
s∈S

π(s | θ) ∑
m∈{s,◦}

σ(m | θ, s)(α(m)− θ)2 dF(θ)

 ,

where σ ranges over verifiable disclosure policies and α over receiver action rules. It therefore

suffices to show that W∗ is monotone in the Blackwell order.

Step 1: Deterministic garblings cannot increase W∗. Suppose first that the garbling is deter-

ministic, given by a map g : S → S′. Let πg denote the induced coarse experiment: πg(s′ |
θ) := ∑s∈S: g(s)=s′ π(s | θ). We claim that W∗(S, π) ≥ W∗(S′, πg).

Take any feasible disclosure policy σ′ and action rule α′ under the coarse experiment (S′, πg).

We construct a feasible pair (σ, α) under the fine experiment (S, π) by setting σ(s | θ, s) :=

σ′(g(s) | θ, g(s)) and σ(◦ | θ, s) := σ′(◦ | θ, g(s)), and α(s) := α′(g(s)) and α(◦) :=

α′(◦). The idea is that, after observing the fine signal s, the sender under (S, π) behaves ex-

actly as the coarse policy would behave after observing the unique coarse signal g(s). The re-

ceiver, in turn, assigns to the disclosed fine signal s the same action that the coarse receiver

would assign to its image g(s). A direct substitution into U shows that U(σ, α; S, π) =

U(σ′, α′; S′, πg). Since (σ′, α′) was arbitrary, it follows that W∗(S, π) ≥ W∗(S′, πg).

It is natural to ask whether the above argument directly extends to stochastic garblings. The

answer is no. To see this, suppose π′ is obtained from π by a stochastic garbling κ. A natural

idea is to let the sender, after observing s, privately simulate a coarse signal s′ according to

κ(· | s) and then imitate the coarse policy corresponding to s′. However, this does not yield

a valid imitation argument. In the deterministic case, each fine signal s determines a unique

coarse signal g(s), so one can define a single receiver action α(s) = α′(g(s)). Under a

stochastic garbling, by contrast, the same realized fine signal s may lead to different simulated

coarse labels s′ on different private random draws. Then one observed fine message s would

have to carry several different coarse meanings, but the receiver in the fine game sees only the

disclosed fine message s, not the sender’s hidden simulated label s′. Hence there is no direct

analogue of the deterministic construction above.

For this reason, we use a different argument.

Step 2: Convexity of the ancillary value. Fix a finite alphabet S. For any fixed pair (σ, α), the

map π 7→ U(σ, α; S, π) is linear in π. Hence π 7→ W∗(S, π), being the pointwise supremum

of linear functionals, is convex.
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Step 3: Any stochastic garbling is a mixture of deterministic garblings. Let κ : S → ∆(S′) be a

(possibly stochastic) garbling kernel. Let G := {g : S → S′} be the finite set of deterministic

maps. For each g ∈ G, define the weight ωg := ∏s∈S κ(g(s) | s). Then ωg ≥ 0 and

∑g∈G ωg = 1, and π′ = ∑g∈G ωg πg. Thus π′ is a convex combination of deterministic

coarsenings of π.

Step 4: Conclude Blackwell monotonicity. Using Step 2 with alphabet S′ and then Step 1,

W∗(S′, π′) = W∗
(

S′, ∑
g∈G

ωg πg
)
≤ ∑

g∈G
ωg W∗(S′, πg) ≤ ∑

g∈G
ωg W∗(S, π) = W∗(S, π).

Thus the ancillary value is weakly higher under (S, π) than under (S′, π′) whenever π ⪰ π′.

□

Denote by VCT2
(b) the maximal informativeness over all cheap-talk equilibrium outcomes

with at most two on-path messages under the uniform prior. For b < 1
4 , the unique informative

two-message cheap-talk equilibrium is characterized by cutoff r(b) = 1
2 − 2b, and VCT2

(b) =
1

16 − b2. For b ≥ 1
4 , every cheap-talk equilibrium is babbling, so VCT2

(b) = 0.

Lemma A.14. Fix b ≥ 0. Let πδ,ε be as defined in (1), and I∗(π) be the supremum of equilib-

rium informativeness over all PBE of the disclosure game under π. Then lim sup(δ,ε)→(0,0) I∗(πδ,ε) ≤
VCT2

(b).

Proof of Lemma A.14. Take any sequence (δn, εn) → (0, 0). For each n, choose a PBE en

under πδn,εn such that Varen(E[θ|m]) ≥ I∗(πδn,εn) − 1
n . Let In ≜ I∗(πδn,εn), and Vn ≜

Varen(E[θ|m]). Since Vn ≤ In by definition of In, we have 0 ≤ In − Vn ≤ 1
n and there-

fore lim supn→∞ In = lim supn→∞ Vn. It suffices to show lim supn→∞ Vn ≤ VCT2
(b). By

Lemma A.1, we may take en to be induced by a generalized cutoff strategy. In particular, after

observing s1, either s1 is never disclosed, or there exists a cutoff t1,n ∈ [0, 1] and a tail choice

(lower or upper) such that s1 is disclosed exactly on that tail.

Passing to a subsequence (nk) if necessary, assume one of these possibilities is fixed along

(nk). If s1 is never disclosed along (nk), then Prenk
(m = s1) = 0, and Prenk

(m = s2) ≤
Prπδnk ,εnk

(s2) → 0. Hence Vnk → 0. Thus it remains to consider the case in which s1 is

disclosed on a fixed tail along (nk). Since t1,nk ∈ [0, 1], after passing to a further subsequence

if needed, assume t1,nk → t1 ∈ [0, 1]. If t1 ∈ {0, 1}, then one of the messages m = s1 or

m = ◦ has probability tending to zero. Indeed, if disclosure of s1 is on the lower tail, then
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Prenk
(m = s1) ≤ t1,nk → 0 when t1 = 0, while Prenk

(m = ◦) ≤ 1− t1,nk +Prπδnk ,εnk
(s2) →

0 when t1 = 1. If disclosure of s1 is on the upper tail, the analogous bounds are Prenk
(m =

◦) ≤ t1,nk + Prπδnk ,εnk
(s2) → 0 when t1 = 0 and Prenk

(m = s1) ≤ 1 − t1,nk → 0 when

t1 = 1. Since also Prenk
(m = s2) → 0, it follows that Vnk → 0.

Now suppose t1 ∈ (0, 1). Then for all large k, both m = s1 and m = ◦ are on path.

Let a1,nk ≜ Eenk
[θ | m = s1], and a0,nk ≜ Eenk

[θ | m = ◦]. We claim that along this

subsequence, {a1,nk , a0,nk} →
{

t1
2 , 1+t1

2

}
. To see this, note first that Prπδn ,εn

(s2) → 0. Hence

Pren(m = s2) ≤ Prπδn ,εn
(s2) → 0. Next, disclosure of s1 can only occur when s1 is observed.

Since πδn,εn(s1|θ) → 1 for every fixed θ < 1 and the region {θ ≥ 1 − δn} has vanishing

mass, Bayes’ rule implies that conditioning on m = s1 becomes asymptotically equivalent

to conditioning on θ lying in the disclosure tail for s1 (and similarly conditioning on m =

◦ becomes asymptotically equivalent to conditioning on θ lying in the complementary tail).

Concretely, if disclosure of s1 is on the lower tail, then a1,nk → E[θ | θ ≤ t1] = t1
2 and

a0,nk → E[θ | θ > t1] =
1+t1

2 ; if disclosure is on the upper tail the two limits are swapped.

Sender optimality at the cutoff implies

t1,nk = Π[0,1]

( a1,nk + a0,nk

2
− b

)
→ Π[0,1]

(1 + 2t1

4
− b

)
= t1,

where Π[0,1](x) ≜ max{0, min{1, x}} denotes projection onto [0, 1]. This fixed-point equa-

tion in the last equality has the unique solution t1 = max{ 1
2 − 2b, 0}. Since we are in the case

t1 ∈ (0, 1), it follows that t1 = 1
2 − 2b. Now note that the contribution of m = s2 to the vari-

ance Vnk is asymptotically negligible. Moreover, we have {a1,nk , a0,nk} → { t1
2 , 1+t1

2 } and the

probability that m = s1 converges to the mass of the disclosure tail, which is either t1 or 1− t1

depending on the tail choice. Since Vnk is invariant to swapping the labels of s1 and ◦, it fol-

lows that

lim sup
k→∞

Vnk ≤
t1(1 − t1)

4
= max

{ 1
16

− b2, 0
}
= VCT2

(b).

We have shown that every subsequential limit of (Vn) is at most VCT2
(b). Therefore,

lim supn→∞ Vn ≤ VCT2
(b). Since lim supn→∞ In = lim supn→∞ Vn, the claim follows. □

Lemma A.14 implies that for any η > 0 there exist δ̄ > 0 and ε̄ > 0 such that for all

δ ∈ (0, δ̄) and ε ∈ (0, ε̄), the informativeness of the most informative PBE under πδ,ε is at

most VCT2
(b) + η. In particular, as (δ, ε) → (0, 0), the efficient equilibrium informativeness

cannot exceed VCT2
(b) in the limit.
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A.6 Proofs for Section 5

Proof of Proposition 5. Consider any equilibrium outcome with no lying, that is, an outcome

λ ∈ ΛPBE(c) such that Prλ(m < {s, ◦}) = 0. Then λ is also an equilibrium outcome of the

disclosure game. Indeed, on path the sender uses only messages in {s, ◦}, so the same on-path

behavior is feasible in the disclosure game; sender optimality is preserved because the sender’s

feasible deviations in the disclosure game are a subset of those in the lying-cost game; and off-

path beliefs in the disclosure game can be chosen so that the receiver takes the same off-path

actions as in the lying-cost game. By Proposition 2, when b ≥ 1, the FED outcome is efficient

and maximizes the receiver’s expected payoff. Hence, every zero-lying equilibrium outcome

gives the receiver at most UFED ≜ −∑N
i=1 pi E

[
(E(θ | si)− θ)2 | si

]
, where pi ≜ Pr(si).

We now show that there exists a finite cost and an equilibrium with positive lying that gives

the receiver strictly more than UFED. Write āi ≜ E[θ | si] for i = 1, . . . , N. By MLRP,

ā1 ≤ · · · ≤ āN, and because the evidence structure is informative, ā1 < āN. Let I ≜ {i ∈
{1, . . . , N} : āi = ā1}. For every i ∈ I , by MLRP the posterior under si first-order stochasti-

cally dominates that under s1, and since āi = ā1, the two posterior distributions coincide.

Fix t ∈ (āN, 1) and consider the sender strategy

σ(m | θ, s) =

sN, if s = si for some i ∈ I and θ > t,

s, otherwise.

Denote q(t) ≜ Pr(θ > t | s1), µ(t) ≜ E[θ | s1, θ > t], and pI ≜ ∑i∈I pi. Under this strategy,

the receiver’s posterior means after on-path messages are ai(t) = a1(t) = E[θ | s1, θ ≤ t] for

i ∈ I , ai = āi for all i ∈ {1, . . . , N − 1} \ I , and aN(t) =
pN āN+pIq(t)µ(t)

pN+pIq(t) . Because t > āN

and µ(t) > t, we have aN(t) > āN ≥ āi for every i. Finally, let the off-path action a◦ = 0.

Since b ≥ 1, a◦ is the worst action for all senders, and thus no one has a strict incentive to

deviate to it. Define the lying cost

c(t) ≜
(
aN(t)− a1(t)

)(
2(t + b)− aN(t)− a1(t)

)
< 1 + 2b.

For a type (θ, si) with i ∈ I , the gain from sending m = sN instead of m = si is

∆1(θ; t) ≜
(
− (aN(t)− θ − b)2 − c(t)

)
−

(
− (a1(t)− θ − b)2)

= 2
(
aN(t)− a1(t)

)
(θ − t),
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which is positive if and only if θ > t. So exactly the intended types, namely those with i ∈ I
and θ > t, have an incentive to lie under cost c(t).

Next, we show no other types have an incentive to lie. Since b ≥ 1, every sender strictly

prefers higher receiver actions. Because aN(t) > āi for every i , N, and every lie costs the

same amount c(t), any profitable lie would have to be a deviation to m = sN, which induces

the highest action. Fix i ∈ {1, . . . , N − 1} \ I . The gain from sending m = sN rather than

m = si is ∆i(θ; t) ≜
(
aN(t)− āi

)(
2(θ + b)− aN(t)− āi

)
− c(t). Since aN(t) > āi, ∆i(θ; t)

is increasing in θ, so the most profitable such deviation occurs at θ = 1. By continuity, each

∆i(1; t) is continuous at t = 1, and ∆i(1; 1) = g(āi)− g(ā1) with g(a) ≜ (āN − a)
(
2(1 +

b) − āN − a
)
. Moreover, g′(a) = −2(1 + b − a) < 0, so g is strictly decreasing. Since

i < I , we have āi > ā1, and thus ∆i(1; 1) < 0. Therefore for t sufficiently close to 1, no such

type wants to deviate. Finally, a type with signal sN already obtains the highest action without

paying cost, so never deviates. Thus for t close to 1, this defines a PBE with outcome λt such

that Prλt(m < {s, ◦}).

It remains to compare the receiver’s payoff under λt with UFED. Note that only the mes-

sages associated with si for i ∈ I and sN are altered. Under posterior-mean actions, we have

E[−(a − θ)2] = −E[θ2] + E[a2], so

U(λt)− UFED = pI(1 − q(t)) a1(t)2 +
(

pN + pIq(t)
)
aN(t)2 − pI ā2

1 − pN ā2
N.

Add and subtract pIq(t)µ(t)2:

U(λt)− UFED =
[

pI(1 − q(t)) a1(t)2 + pIq(t)µ(t)2 − pI ā2
1

]
−

[
pIq(t)µ(t)2 + pN ā2

N −
(

pN + pIq(t)
)
aN(t)2

]
.

The first bracket equals pIq(t)(1− q(t))
(
µ(t)− a1(t)

)2, and the second equals pN pIq(t)
pN+pIq(t)

(
µ(t)−

āN
)2. Hence

U(λt)− UFED = pIq(t)
[
(1 − q(t))

(
µ(t)− a1(t)

)2 − pN

pN + pIq(t)
(
µ(t)− āN

)2
]

.

As t → 1, we have q(t) → 0, a1(t) → ā1, and µ(t) → 1. Therefore,

U(λt)− UFED

pIq(t)
→ (1 − ā1)

2 − (1 − āN)
2 = (āN − ā1)(2 − ā1 − āN) > 0.

Hence for t sufficiently close to 1, U(λt) > UFED.
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Finally, suppose λ⋆ is receiver-optimal at optimal c⋆ and has Prλ⋆(m < {s, ◦}) = 0. Then

U (c⋆) ≤ UFED. But we constructed c(t) with U (c(t)) ≥ U(λt) > UFED, a contradiction.

Therefore Prλ⋆(m < {s, ◦}) > 0. □
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B Online Appendix

B.1 Equilibrium and Existence

B.1.1 Equilibrium Definition

First, we define a perfect Bayesian equilibrium in our setting.

Definition 6 (PBE). We define four properties of an assessment (σ, α, µ):

1. (Receiver optimality) For every message m, α(m) = Eµ[θ|m];

2a. (Sender optimality with verifiable evidence) For every sender’s type (θ, s) and for any

message m,

σ(m|θ, s) > 0 =⇒ m ∈ arg max
m′∈{◦, s}

v(α(m′), θ)

2b. (Sender optimality with unverifiable evidence) For every sender’s type (θ, s) and for any

message m,

σ(m|θ, s) > 0 =⇒ m ∈ arg max
m′∈M

v(α(m′), θ)

3. (Belief Consistency) Beliefs are pinned down from Bayes’ rule whenever possible.

An assessment is a Perfect Bayesian Equilibrium of the game with verifiable evidence if it

satisfies property 1, 2a and 3. It is an equilibrium of the game with unverifiable evidence if it

satisfies properties 1, 2b, and 3.

B.1.2 Equilibrium Existence in the Disclosure Game

Next, we prove existence of a PBE in the game with verifiable evidence. Existence in the game

with unverifiable evidence follows directly from Crawford and Sobel (1982).

Lemma B.1. Let b < E(θ|sN)+E(θ|s,sN)
2 . Then the disclosure game admits an informative

equilibrium.

Proof of Lemma B.1. Let pN(θ) ≜ Pr(s = sN | θ) = π(sN | θ). We construct a class of

sender strategies indexed by t ∈ [0, 1]: a sender of type (θ, s) discloses the evidence if and
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only if s = sN and θ ≥ t; otherwise she sends m = ◦. Conditional on observing m = sN, the

receiver infers (s = sN, θ ≥ t), hence aN(t) ≜ E[θ | m = sN] = E[θ | s = sN, θ ≥ t]. By

continuity, define aN(1) ≜ 1. Conditional on θ, Pr(m = ◦ | θ) = 1 if θ < t and 1 − pN(θ)

otherwise, so

a◦(t) ≜ E[θ | m = ◦] =
∫ t

0 θ f (θ)dθ +
∫ 1

t θ(1 − pN(θ)) f (θ)dθ

F(t) +
∫ 1

t (1 − pN(θ)) f (θ)dθ
.

For t ∈ (0, 1), a◦(t) is a convex combination of E[θ | θ ≤ t] and E[θ | θ ≥ t, s , sN];

since E[θ | s = sN, θ ≥ t] ≥ E[θ | s , sN, θ ≥ t] by MLRP and E[θ | θ ≤ t] < E[θ |
s = sN, θ ≥ t], it follows that aN(t) > a◦(t). Moreover, aN(0) = E[θ | s = sN] ≥ E[θ |
s , sN] = a◦(0) by MLRP and aN(1) = 1 > a◦(1) = E[θ]. Given that aN(t) ≥ a◦(t),

the disclosure behavior induced by threshold t is incentive compatible for the sender of type

(θ, sN) if θ ≥ aN(t)+a◦(t)
2 − b. Define h(t) ≜ aN(t)+a◦(t)

2 − b − t. Since aN(t) and a◦(t) are

continuous, h is continuous on [0, 1]. At t = 0, h(0) = E[θ|s=sN ]+E[θ|s,sN ]
2 − b > 0 by the

assumption of the lemma. At t = 1, disclosure occurs with probability zero, so a◦(1) = E[θ],

and by definition aN(1) = 1. Thus h(1) = 1+E[θ]
2 − b − 1 = E[θ]−1

2 − b < 0 because

E[θ] < 1 (full support) and b ≥ 0. By the intermediate value theorem, there exists an interior

t∗ ∈ (0, 1) such that h(t∗) = 0.

Finally, specify an assessment as follows: the sender plays the above strategy with index t∗;

the receiver plays aN(t∗) after m = sN and a◦(t∗) after m = ◦. After any off-path message,

let the receiver hold any belief with mean a◦(t∗) and choose action a◦(t∗). Receiver optimality

holds because actions equal posterior means. Sender optimality holds because h(t∗) = 0.

Moreover, since t∗ ∈ (0, 1) and aN(t∗) > a◦(t∗), both m = sN and m = ◦ occur with

positive probability and induce different actions, so the equilibrium is strictly informative. □

Proposition B.1. Fix any b ≥ 0. The disclosure game admits an uninformative equilibrium.

Moreover, if evidence is informative, then the disclosure game also admits an informative equi-

librium.

Proof of Proposition B.1. Fix b ≥ 0. We begin by constructing an uninformative equilibrium.

Consider the following assessment (σ, α, µ): σ(m|θ, s) = 1{m = ◦} for all (θ, s) ∈ Θ × S;

α(m) = E[θ] for all m ∈ M; and µ(·|m) is given by Bayes’ rule if m = ◦. Since m = ◦ is sent

with probability one for every type, α(◦) = E[θ|m = ◦] = E[θ]. For any off-path message

m = s, define µ(·|s) arbitrarily subject only to having mean E[θ]. This ensures receiver
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optimality and belief consistency. Finally, sender optimality is trivial since all messages lead

to the same action. Therefore, the assessment constitutes a PBE.

Next suppose evidence is informative. By Lemma B.1, an informative equilibrium exists

whenever b < 1
2(E(θ | sN) + E(θ | s , sN)). By Proposition 1, a FED equilibrium exists

whenever b ≥ 1
2E(θ | sN). Since evidence is informative, the FED equilibrium is informative.

Moreover, 1
2E(θ | sN) <

1
2(E(θ | sN) + E(θ | s , sN)), so these two cases cover all b ≥ 0.

Therefore, there always exists an informative equilibrium. □

B.1.3 Existence of Efficient Equilibria in the Disclosure Game

Lemma B.2. For every b ≥ 0, the disclosure game admits an efficient equilibrium.

Proof of Lemma B.2. Fix b ≥ 0. For every equilibrium outcome λ, Eλ[v(θ, a)] = Eλ[u(θ, a)]−
b2, so maximizing the receiver’s ex ante payoff is equivalent to maximizing social welfare. By

Lemma A.1, it suffices to maximize the receiver’s ex ante payoff over outcomes induced by

generalized cutoff rules.

For each i ∈ {1, . . . , N}, define the finite measure ρi(B) ≜
∫

B π(si | θ) f (θ)dθ for every

Borel set B ⊆ [0, 1]. Since 0 ≤ π(si | θ) ≤ 1 and f is integrable, each ρi is absolutely

continuous with respect to Lebesgue measure, hence atomless.

Fix a partition P = (L, M, H) of {1, . . . , N}. For each t = (t1, . . . , tN) ∈ [0, 1]N, define

DP
i (t) ≜


[0, ti], if i ∈ L,

∅, if i ∈ M,

[ti, 1], if i ∈ H.

Let a = (a◦, a1, . . . , aN), and define

U(P, t, a) ≜ −
N

∑
i=1

[∫
DP

i (t)
(θ − ai)

2 dρi(θ) +
∫
[0,1]\DP

i (t)
(θ − a◦)2 dρi(θ)

]
.

For each P, let K(P) be the set of all (t, a) ∈ [0, 1]N × [0, 1]N+1 such that∫
DP

i (t)
(θ − ai) dρi(θ) = 0 for all i, (5)

N

∑
i=1

∫
[0,1]\DP

i (t)
(θ − a◦) dρi(θ) = 0 (6)
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ai = a◦ for all i ∈ M, (7)∫
DP

i (t)

[
(ai − θ − b)2 − (a◦ − θ − b)2

]
+

dρi(θ) = 0 for all i, (8)∫
[0,1]\DP

i (t)

[
(a◦ − θ − b)2 − (ai − θ − b)2

]
+

dρi(θ) = 0 for all i. (9)

Let K ≜ ⋃
P
(
{P} ×K(P)

)
, where the union is over all partitions P = (L, M, H).

The set K parameterizes exactly the equilibrium outcomes induced by generalized cutoff

rules. Indeed, any such equilibrium yields some (P, t, a) ∈ K by receiver optimality, the

normalization that ai = a◦ for all i ∈ M in the proof of Lemma A.1, and sender optimality.

Conversely, given (P, t, a) ∈ K, let the sender follow the cutoff rule on the interiors of DP
i (t)

and [0, 1] \ DP
i (t), and choose any best reply at boundary points; let α(si) = ai and α(◦) = a◦;

let beliefs be Bayesian on path and choose off-path beliefs with the prescribed means. Then

(5)–(6) imply receiver optimality. Moreover, (8)–(9), continuity of ∆i(θ) ≜ (a◦ − θ − b)2 −
(ai − θ − b)2, and atomlessness of ρi imply sender optimality at all interior points; boundary

points are assigned best replies. Hence the resulting assessment is a PBE.

Thus it suffices to maximize U over K. The set K is nonempty: take P = (∅, {1, . . . , N},∅)

and ai = a◦ = E[θ] for all i. It is compact: for each fixed P, the set K(P) is closed in [0, 1]N ×
[0, 1]N+1 because each constraint map in (5)–(9) is continuous by dominated convergence,

using that ρi is finite and atomless; since there are finitely many partitions P, K is compact.

Finally, U is continuous on K, so a maximizer exists. □

B.1.4 Cheap Talk Equivalence

As discussed in the main text, our game with unverifiable evidence is a rather standard cheap-

talk game with a restriction on the message alphabet: the sender can send at most N + 1

messages in equilibrium (the cardinality of M). Note that the signal structure (S, π) plays no

role beyond determining the size of the alphabet.

To see this, note that since the sender can choose any message m ∈ M ≜ S ∪ {◦} regardless

of the realized evidence s, and since payoffs depend on (a, θ) but not on s, the fact that the

signal realizations are actually informative is strategically inessential. Formally, for any sender

strategy σ : Θ × S → ∆(M) in the game with unverifiable evidence define its reduced form

σ̂ : Θ → ∆(M) by σ̂(m | θ) = ∑s∈S π(s | θ)σ(m | θ, s). Note that σ̂ is a standard cheap-

talk strategy. For any receiver strategy α : M → A, the induced distribution of (θ, m) and the
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receiver posterior µ(θ | m) depend on σ only through σ̂. Therefore, every PBE outcome of the

unverifiable-evidence game can be replicated by a PBE in which the sender ignores evidence

and plays σ(m | θ, s) ≜ σ̂(m | θ). The other direction trivially holds. Consequently, the

unverifiable-evidence game is outcome-equivalent to a standard cheap-talk game with message

space M.

B.1.5 Existence of Efficient Equilibria in the Cheap-Talk Game

Lemma B.3. For every b ≥ 0, the cheap-talk game admits an efficient equilibrium.

Proof of Lemma B.3. Fix b ≥ 0. For every equilibrium outcome λ, Eλ[v(θ, a)] = Eλ[u(θ, a)]−
b2, so maximizing the receiver’s ex ante payoff is equivalent to maximizing social welfare. By

Crawford and Sobel (1982), every equilibrium outcome of the cheap-talk game is outcome-

equivalent to one induced by a monotone partition of [0, 1]. Since the message space has car-

dinality N + 1, it suffices to restrict attention to partitions with at most N + 1 cells.

Fix K ∈ {1, . . . , N + 1}. Let TK ≜ {(t0, . . . , tK) ∈ [0, 1]K+1 : 0 = t0 ≤ t1 ≤ · · · ≤
tK−1 ≤ tK = 1} and a = (a1, . . . , aK) ∈ [0, 1]K. Define

UK(t, a) ≜ −
K

∑
k=1

∫ tk

tk−1

(θ − ak)
2 f (θ) dθ.

Let KK ⊆ TK × [0, 1]K denote the set of pairs (t, a) that satisfy the usual cheap-talk equilibrium

conditions: receiver optimality on each cell and sender indifference at every interior cutoff. By

the characterization of Crawford and Sobel (1982),
⋃N+1

K=1 KK parameterizes exactly the set of

equilibrium outcomes of the cheap-talk game.

For each K, the feasible set KK is closed in the compact set TK × [0, 1]K, hence compact.

Since there are only finitely many values of K ≤ N + 1, the union KCT ≜
⋃N+1

K=1 KK is

compact. It is also nonempty, since the babbling equilibrium yields a feasible point with K = 1.

Finally, the receiver’s ex ante payoff is continuous on KCT. Therefore it attains a maximum

on KCT. The induced equilibrium is efficient. □

B.1.6 What if the sender does not observe θ?

Proposition B.2. Suppose the sender observes only s, not θ. Then for every b ≥ 0, a FED

equilibrium exists and is efficient.
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Proof of Proposition B.2. Fix b ≥ 0. Since the sender observes only s, any strategy is a

map σ : S → ∆(M) with supp(σ(·|s)) ⊆ {s, ◦}. Define an assessment (σ, α, µ) such that

σ(m|s) = 1{m = s}, α(s) = E[θ|s] for all s, and α(◦) = 0. Let µ(·|s) be given by Bayes’

rule for each s ∈ S and µ(·|◦) assign probability 1 to θ = 0. Receiver optimality holds by

construction. For sender optimality, conditional on s,

E[v(a, θ) | s] = −Var(θ | s)−
(
a − (E[θ | s] + b)

)2,

so the sender prefers the feasible action closest to E[θ | s] + b. Thus disclosure is optimal iff

(E[θ | s]− (E[θ | s] + b))2 ≤ (0 − (E[θ | s] + b))2,

which always holds since E[θ | s] ≥ 0. Hence FED is a PBE. To see that it is the most

informative one, we simply note that, in any other PBE, the induced message m is a garbling

of s and thus yields a weakly lower receiver payoff than FED. □

B.2 General Message Structure

Fix an evidence structure (S, π), where S = {s1, . . . , sN} is a finite set of possible signal

realizations, and the map π : Θ → ∆(S) specifies the conditional distribution of signals given

the state. Let M ≜ S ∪ {◦} be the message space.

A message structure is a correspondence

M(·) : S ⇒ M

that assigns to each signal realization si ∈ S a set of feasible messages M(si) ⊆ M such that

{si, ◦} ⊆ M(si) ⊆ M.

The restriction {si, ◦} ⊆ M(si) reflects two basic features of disclosure environments. First,

the sender can always choose to remain silent. Second, if the sender discloses evidence, the

realized signal itself must be a feasible message. These requirements ensure that the sender

cannot be forced to misreport the evidence she observes and always retains the option of with-

holding it.

This formulation captures how communication is constrained conditional on the realized evi-

dence. By varying the feasible message sets M(si), the model allows different degrees of com-

munication flexibility and credibility. Smaller sets M(si) impose tighter links between mes-

sages and realized evidence, leading to more credible but less flexible communication. Larger
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sets M(si) allow the sender greater flexibility in how she describes the realized evidence, but

at the cost of weaker credibility.

Two benchmark cases considered in main text arise as special cases:

Verifiable evidence: MV(si) = {si, ◦}. A sender who observes si can either disclose that

signal or remain silent. This form of “all-or-nothing” message structure captures the idea of

stating “the truth, the whole truth and nothing but the truth.”

Unverifiable evidence: MU(si) = M. All messages are feasible regardless of the realized

signal, so the sender can freely choose any message.

The benchmark cases above correspond to the most restrictive and the most permissive mes-

sage structures, respectively. More generally, message structures can be compared according

to how many messages they allow the sender to send after each realized signal.

Definition 7 (Richer messages). Let M(·) and M′(·) be two message structures on the same

evidence structure (S, π). We say that M′(·) is richer than M(·) if

M(si) ⊆ M′(si) for every si ∈ S.

If M′(·) is richer than M(·), then after every realized signal the sender has a weakly larger

set of feasible messages under M′(·) than under M(·). In particular, the set of feasible devi-

ations under M(·) is a subset of those under M′(·). This observation implies a monotonicity

property: if a candidate assessment fails to be an equilibrium under the smaller message struc-

ture, it also fails to be an equilibrium under any richer message structure, because every devia-

tion feasible under the former remains feasible under the latter.

Lemma B.4 (Equilibrium monotonicity under richer messages). Let M(·) and M′(·) be two

message structures on the same evidence structure (S, π) such that M′(·) is richer than M(·).
Consider an assessment (σ, α, µ) whose support uses only messages that are feasible under

M(·); that is, supp(σ(· | θ, si)) ⊆ M(si) for all (θ, si). If (σ, α, µ) is a PBE under M′(·),
then it is also a PBE under M(·). Equivalently, if (σ, α, µ) is not a PBE under M(·), then it is

not a PBE under M′(·).

Proof. Fix such an assessment (σ, α, µ). Because M(si) ⊆ M′(si) for every i, every deviation

feasible under M(·) is also feasible under M′(·).
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Suppose (σ, α, µ) is a PBE under M′(·). Then no profitable deviation exists for any type

(θ, si) among the larger set of messages M′(si). Since M(si) ⊆ M′(si), no profitable devi-

ation can exist among the smaller set M(si) either. Hence sender sequential rationality holds

under M(·). Receiver sequential rationality is unchanged because the on-path messages and

beliefs remain the same. Therefore (σ, α, µ) is also a PBE under M(·).

The equivalent statement follows by contraposition. □

B.3 General Analysis of FED at b = 0

B.3.1 Existence Characterization

Fix b = 0. Let the set of signal realizations be S = {s1, . . . , sN}. For each signal si, let

Fi := F(·|si) and ai := E[θ|si], and let Ti := supp(Fi), θi := inf Ti, and θi := sup Ti.

Throughout this subsection, we assume that Fi is well-defined for every i, i.e., Pr(si) > 0.

Moreover, we focus on the minimal verifiable message structure: M(si) = {si, ◦}.

Consider a candidate full-evidence-disclosure (FED) profile: every sender type (θ, si) dis-

closes the realized signal si and the receiver responds with the action ai, and after silence the

receiver chooses some off-path action a0 ∈ [0, 1]. We characterize when such a profile can be

sustained in equilibrium.

Lemma B.5 (Existence characterization). An FED equilibrium exists at b = 0 if and only if

there exists a0 ∈ [0, 1] such that

a0 ∈
N⋂

i=1

(
[0, ℓi] ∪ {ai} ∪ [ri, 1]

)
. (10)

where ℓi := 2θi − ai, ri := 2θi − ai, with the convention that [x, y] = ∅ when y < x.

Proof. Fix a candidate FED profile with off-path action a0 ∈ [0, 1]. Since evidence is verifi-

able, under a FED profile the only deviation available to a type (θ, si) is from m = si to m = ◦.

At b = 0, type (θ, si) weakly prefers disclosure to silence iff−(ai − θ)2 ≥ −(a0 − θ)2, which

can be rearranged as (a0 − ai)(a0 + ai − 2θ) ≥ 0. Therefore, if ai < a0, disclosure is optimal

iff θ ≤ a0+ai
2 for all θ ∈ Ti, which is equivalent to a0 ≥ 2θi − ai = ri; if ai > a0, disclosure

is optimal iff θ ≥ a0+ai
2 for all θ ∈ Ti, which is equivalent to a0 ≤ 2θi − ai = ℓi; if ai = a0,
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every type in Ti is indifferent between disclosure and silence. Therefore, for each i, the FED

incentive constraints hold if and only if

a0 ∈ [0, ℓi] ∪ {ai} ∪ [ri, 1].

Intersecting across i = 1, . . . , N gives the stated condition (10).

It remains to show sufficiency. Suppose there exists a0 ∈ [0, 1] satisfying (10). Consider the

candidate FED profile above. By construction, the receiver is sequentially rational after each

on-path message si, since α(si) = E[θ | si] = ai. After the off-path message ◦, choose any

belief with mean a0, so that the receiver’s best reply is α(◦) = a0. The conditions above imply

that every type (θ, si) weakly prefers disclosure to silence. Hence the profile is a PBE that

induces the FED outcome. □

The following remarks collect two important special cases.

Remark B.1 (Full-support evidence). Suppose that Ti = [0, 1] for every i, so each posterior Fi

has full support. If the posterior means a1, . . . , aN are not all equal, then no FED equilibrium

exists at b = 0.

Proof. If Ti = [0, 1], then θi = 0 and θi = 1, so ℓi = −ai and ri = 2− ai. Hence, inside [0, 1],

[0, ℓi] ∪ {ai} ∪ [ri, 1] = {ai}.

By Lemma B.5, a FED equilibrium exists only if there is a0 ∈ [0, 1] such that a0 ∈ ⋂N
i=1{ai}.

This is possible if and only if a1 = · · · = aN. Therefore, if the ai are not all equal, FED cannot

exist at b = 0. □

Remark B.2 (Deterministic evidence). Suppose the evidence structure is deterministic. That

is, there exist cutoffs 0 = c0 < c1 < · · · < cN = 1 such that Ti = [ci−1, ci] for all

i = 1, . . . , N. Then a FED equilibrium exists at b = 0.

Proof. Under deterministic evidence we have θi = ci−1 and θi = ci, so ℓi = 2ci−1 − ai and

ri = 2ci − ai.

Consider the candidate off-path action a0 = ak. We show that there exists k such that ak ∈
[0, ℓi] ∪ {ai} ∪ [ri, 1] for all i. Define L := {k : ci ≤ (ai + ak)/2 for all i < k}. Since the

condition is vacuous for k = 1, L is nonempty; let k∗ := max L. Then for all i < k∗ we have

ci ≤ (ai + ak∗)/2, equivalently ak∗ ≥ ri. So k∗ satisfies all the required constraints on the left.
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It remains to verify that k∗ also satisfies all the required constraints on the right, namely

that for every i > k∗, ak∗ ≤ ℓi = 2ci−1 − ai. Suppose not. Then there exists i > k∗ such

that ai > 2ci−1 − ak∗ . We claim that i ∈ L, contradicting the maximality of k∗. Indeed, fix

any j < i. We show that cj ≤ (aj + ai)/2. If j < k∗, this follows from k∗ ∈ L, since

cj ≤ (aj + ak∗)/2 < (aj + ai)/2, where the strict inequality uses ai > ak∗ . If k∗ ≤ j < i,

then cj ≤ ci−1 and aj ≥ ak∗ , so 2cj − aj ≤ 2ci−1 − ak∗ < ai. Thus cj ≤ (aj + ai)/2 for all

j < i, so i ∈ L, a contradiction. Hence ak∗ ≤ ℓi for all i > k∗.

Therefore, for i < k∗ we have ak∗ ∈ [ri, 1], for i > k∗ we have ak∗ ∈ [0, ℓi], and for i = k∗

we trivially have ak∗ ∈ {ai}. Hence ak∗ ∈ [0, ℓi] ∪ {ai} ∪ [ri, 1] for all i. By Lemma B.5, a

FED equilibrium exists at b = 0. □

Remark B.3 (Arbitrary signal spaces). The three results above extend to arbitrary evidence

structures with possibly infinitely many signal realizations. Let S be an arbitrary measurable

signal space with signal distribution λ, and for λ-almost every signal s let Fs := F(·|s) denote

the posterior distribution. Define

a(s) :=
∫

θ dFs(θ), T(s) := supp(Fs), θ(s) := inf T(s), θ(s) := sup T(s),

and

ℓ(s) := 2θ(s)− a(s), r(s) := 2θ(s)− a(s).

The characterization in Lemma B.5 continues to hold with the index i replaced by the signal s:

a FED equilibrium exists at b = 0 if and only if there exists a0 ∈ [0, 1] such that

a0 ∈ [0, ℓ(s)] ∪ {a(s)} ∪ [r(s), 1] for λ-a.e. s.

In particular, if supp(Fs) = [0, 1] for λ-almost every s, then the admissible set above re-

duces to {a(s)} for almost every s, so a FED equilibrium can exist only if a(s) is λ-a.s. con-

stant. Thus the full-support nonexistence result remains valid for arbitrary evidence structures.

The deterministic-evidence result also extends directly to deterministic finite partitions of the

state space.

B.3.2 Genericity of Nonexistence of FED at b = 0

Fix N ≥ 2, a prior F ∈ ∆([0, 1]) with full support, and strictly positive signal probabilities

p = (p1, . . . , pN), pi > 0, ∑N
i=1 pi = 1. We represent an experiment by its induced posterior
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laws E = (F1, . . . , FN) ∈ ∆([0, 1])N satisfying Bayes plausibility ∑N
i=1 piFi = F. Let

E(F, p) :=

{
(F1, . . . , FN) ∈ ∆([0, 1])N :

N

∑
i=1

piFi = F

}
,

endowed with the product weak topology.

For E = (F1, . . . , FN) ∈ E(F, p), write ai(E) :=
∫

θ dFi(θ) for i = 1, . . . , N. Let

E info(F, p) := {E ∈ E(F, p) : a1(E), . . . , aN(E) are not all equal} .

This restriction rules out the degenerate case in which all posterior means coincide, in which

case FED may exist even under full support (see Remark B.1).

At b = 0, let

N :=
{

E ∈ E info(F, p) : no FED equilibrium exists at b = 0
}

, X := E info(F, p) \ N .

We now ask whether existence or nonexistence of FED is topologically generic. The key

observation is that, under a full-support prior, full-support posterior distributions are topologi-

cally large in the reduced-form space E(F, p). By Remark B.1, such experiments never admit

a FED equilibrium at b = 0 whenever they are informative.

To formalize this idea, let IQ denote the set of open intervals in [0, 1] with rational endpoints.

For each i ∈ {1, . . . , N} and each I ∈ IQ, define

Ui,I := {E = (F1, . . . , FN) ∈ E(F, p) : Fi(I) > 0}.

Thus Ui,I is the set of experiments for which the i-th posterior assigns positive probability to

the interval I. Since rational open intervals form a countable basis of the topology on [0, 1],

requiring membership in all such sets Ui,I is exactly the same as requiring that every posterior

Fi have full support on [0, 1].

The next result shows that these full-support experiments are residual, and hence that nonex-

istence of FED is topologically generic.

Lemma B.6. The set N is residual in E info(F, p) and the set X is meagre.19

Proof. We proceed in three steps.

19For the definitions of residual sets and meagre sets, see page 41 of Kechris (1995).
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Step 1: each set Ui,I is open and dense in E(F, p). Fix i ∈ {1, . . . , N} and I ∈ IQ. We

first claim that Ui,I is open. Since I is open, the map µ 7→ µ(I) is lower semicontinuous

under weak convergence on ∆([0, 1]). Therefore the set {µ ∈ ∆([0, 1]) : µ(I) > 0} is open.

Because E(F, p) carries the subspace topology inherited from the product weak topology on

∆([0, 1])N, it follows that Ui,I is open in E(F, p).

We next claim that Ui,I is dense. Fix any experiment E = (F1, . . . , FN) ∈ E(F, p). For

ε ∈ (0, 1), define perturbed posteriors

Fε
i := (1 − ε)Fi + εF, i = 1, . . . , N.

Then ∑N
i=1 piFε

i = (1− ε)∑N
i=1 piFi + ε ∑N

i=1 piF = (1− ε)F+ εF = F, so Eε := (Fε
1 , . . . , Fε

N) ∈
E(F, p). Moreover, because the prior F has full support, every nonempty open interval I satis-

fies F(I) > 0. Hence Fε
i (I) = (1 − ε)Fi(I) + εF(I) ≥ εF(I) > 0, and therefore Eε ∈ Ui,I .

Finally, Eε → E in the product weak topology as ε ↓ 0. Thus every neighborhood of E inter-

sects Ui,I , which proves that Ui,I is dense.

Step 2: the set of full-support experiments is residual. Define

Rfs :=
N⋂

i=1

⋂
I∈IQ

Ui,I .

Since IQ is countable and each Ui,I is open and dense, the set Rfs is residual in E(F, p).

We now identify Rfs. By construction, an experiment E = (F1, . . . , FN) belongs to Rfs if

and only if for every i and every rational open interval I, Fi(I) > 0. Since rational open inter-

vals form a basis for the topology of [0, 1], this is equivalent to requiring that every nonempty

open interval have positive Fi-mass, which in turn is equivalent to supp(Fi) = [0, 1] for all i.

Thus Rfs is exactly the set of full-support experiments.

Step 3: conclusion. By Remark B.1, if E ∈ E info(F, p) and supp(Fi) = [0, 1] for every i,

then no FED equilibrium exists at b = 0. In other words, Rfs ∩ E info(F, p) ⊆ N . Since Rfs

is residual in E(F, p), the set Rfs ∩ E info(F, p) is residual in the subspace E info(F, p). Hence

N contains a residual subset of E info(F, p), and therefore N itself is residual in E info(F, p).

Consequently its complement X = E info(F, p) \ N is meagre. □

Lemma B.6 shows that, in the reduced-form space of Bayes-plausible posterior tuples, nonex-

istence of FED at b = 0 is the generic outcome. In contrast, the set of experiments for which
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FED exists at b = 0 is topologically small. As an immediate corollary, the class of determin-

istic experiments is meagre.

Remark B.4 (Robustness of generic nonexistence to general evidence structures). The argu-

ment above fixes the signal probabilities p1, . . . , pN and varies only the posterior distributions

(F1, . . . , FN). This restriction is only for expositional convenience. The same genericity con-

clusion continues to hold if the probabilities pi are also allowed to vary.

More generally, the result does not rely on the signal space being finite. An arbitrary evi-

dence structure can be represented by the distribution of posterior beliefs induced by the experi-

ment, that is, by a probability measure η on ∆([0, 1]) satisfying the Bayes plausibility condition∫
∆([0,1])

µ dη(µ) = F.

The finite-N representation corresponds to the special case in which η has finite support,

namely η = ∑N
i=1 piδFi .

The same perturbation argument used in the proof of Lemma B.6 applies in this more general

setting: by mixing each posterior with the prior F, one can approximate any experiment by

experiments whose posterior distributions have full support. Since informative experiments

with full-support posteriors do not admit FED at b = 0 (Remark B.1), the set of experiments

for which FED fails at b = 0 remains residual in the general space of evidence structures.

Remark B.5 (Robustness of generic nonexistence to richer message structures). The generic

nonexistence result above was derived under the minimal verifiable message structure M(si) =

{si, ◦}. This conclusion remains robust when the sender is allowed a richer set of verifiable

messages.

The key observation follows from Lemma B.4. If a candidate assessment fails to be an equi-

librium under a given message structure M(·), it must also fail under any richer message

structure M′(·), since every deviation feasible under M(·) remains feasible under M′(·). In

particular, if the FED profile cannot be sustained under the minimal verifiable structure, the

same profitable deviations remain available when additional messages are allowed.

Combining this observation with Lemma B.6 implies that the generic nonexistence result

extends to richer message structures. Even if the sender can use a larger set of verifiable

statements, the set of experiments for which a FED equilibrium exists at b = 0 remains meagre,

and the nonexistence of FED continues to be topologically generic.
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B.4 Deterministic Evidence

We consider a model of deterministic evidence. Fix N ≥ 2. Let C = {C1, . . . , CN} be a

monotone interval partition of Θ. That is, Let 0 = c0 < c1 < · · · < cN = 1 and define

a monotone interval partition Ci = [ci−1, ci) for i = 1, . . . , N − 1, CN = [cN−1, 1]. Let

π : Θ → ∆(S) such that π(si|θ) = 1 if θ ∈ Ci and π(si|θ) = 0 otherwise. Note that

E(θ|si) > E(θ|sj) for all i > j. When such partition C exists that characterizes the evidence

structure (S, π), we say that the evidence is deterministic.

Proposition B.3. Suppose that the evidence structure is deterministic. An FED equilibrium

exists for all b.

Proof. Suppose that all (θ, s)-type of senders discloses the signal with probability 1. Let ai ≜

E(θ | si) for all i. Denote a0 ≜ E(θ | ◦). By construction, a1 < a2 < · · · < aN.

Fix an index k ∈ {1, . . . , N}. Consider the candidate full-disclosure strategies and set the

off-path action a0 = ai. Since evidence is verifiable, the only deviation for a type θ ∈ Ci is

from si to ◦. If i < k then ai < ak and the sender discloses iff

ci + b ≤ ai + ak
2

. (IC-Li,k)

If k < i then ak < ai and the sender discloses iff

ci−1 + b ≥ ai + ak
2

. (IC-Ri,k)

If i = k then ai = ak and every type in Ci is indifferent between disclosing and remaining

silent. Define the set of left-feasible indices

L =
{

k ∈ {1, . . . , N} : for all i < k, IC-Li,k holds
}

.

Since the condition is vacuous for k = 1, we have 1 ∈ L, so L is nonempty. Let k∗ = max L.

We claim that k∗ also satisfies all right constraints (IC-Ri,k∗) for i > k∗. To see why, suppose

that it not the case. Then there exists some i > k∗ such that ci−1 + b < ai+ak∗
2 . Let i∗ > k∗ be

the smallest index for which this strict inequality holds. Rearranging, we obtain

ai∗ > 2(ci∗−1 + b)− ak∗ . (11)

We show that i∗ ∈ L, contradicting the maximality of k∗. Fix any j < i∗. If j < k∗, then

since k∗ ∈ L we have cj + b ≤ aj+ak∗
2 . Because i∗ > k∗ and ai∗ > ak∗ , it follows that
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aj+ak∗
2 <

aj+ai∗
2 , so cj + b ≤ aj+ai∗

2 . Now consider k∗ ≤ j < i∗. Using (11), monotonicity of

cutpoints (cj ≤ ci∗−1), and monotonicity of actions (aj ≥ ak∗), we have

2(cj + b)− aj ≤ 2(ci∗−1 + b)− ak∗ < ai∗ .

Rearranging yields cj + b <
aj+ai∗

2 . Therefore, for every j < i∗ we have

cj + b ≤
aj + ai∗

2
,

which shows i∗ ∈ L. But i∗ > k∗ = max L, a contradiction. Hence k∗ satisfies all right

constraints (IC-Ri,k∗) for i > k∗.

Therefore, k∗ satisfies (IC-Li,k∗) for all i < k∗ and (IC-Ri,k∗) for all i > k∗, and types in Ck∗

are indifferent. Hence every type weakly prefers disclosing si to deviating to ◦. Therefore, a

FED equilibrium exists. □

This result stands in stark contrast to Proposition 1, which shows that FED does not exist

when b is small. What is particularly interesting is that our baseline model, with noisy full-

support evidence, can approximate arbitrarily well any model of deterministic evidence. The

result above therefore points to a sharp discontinuity. Consider a sequence of evidence struc-

tures satisfying our baseline assumption that converges to a deterministic evidence structure.

Along the sequence, FED does not exist for small b; in the limit, it does. Note that the thresh-

old b̄ depends on π, through E(θ | sN). However, I suspect that one can construct a sequence

along which the threshold remains constant, or at the very least is bounded away from 0.

Both the deterministic and noisy evidence models capture the idea that the sender knows

more than she can prove. Indeed, in both models the sender observes θ. One can also construct

deterministic and noisy evidence structures that generate the same posterior means, so in that

sense the two structures can be equally informative. What changes is the noise, which affects

which θ-types can disclose, with positive probability, which signals. Under deterministic evi-

dence, there is no state θ such that the sender can send two different signals. This clarifies that

the key ingredient behind the failure of the unraveling principle is not merely that the sender

knows more than she can prove, but rather that evidence is noisy in the sense described above.

The deterministic-evidence result is therefore non-robust. A tiny amount of noise can elimi-

nate FED. This is interesting because it suggests that deterministic evidence structures are ex-

treme. It remains an open question which of our results extend under deterministic evidence.
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B.5 A More General Model

We write a more general model that captures in a more genuine way the idea that “the sender

knows more than what her evidence can prove.” We then prove that our baseline model from

Section 2 is strategically equivalent to this more general model (net of the assumptions on F

and π that may distinguish between deterministic and noisy evidence).

The Ex Ante Model. Let the true payoff-relevant state be ϑ ∈ [0, 1], distributed according

to a cumulative distribution function Q with full support on [0, 1]. Let T be an arbitrary metric

space (endowed with its Borel σ-algebra) and let S = {s1, . . . , sN} be a finite evidence set.

Consider an information structure ψ : [0, 1] → ∆(T × S). A sender privately observes the

realized pair (t, s) drawn from ψ(·|ϑ). The component t is unverifiable, while s is verifiable.

Formally, this means that the message set for the sender of type (t, s) is M(s) ≜ {◦, s}, for all

t. That is, a (behavioral) sender strategy is a measurable map σ : T × S → ∆(M) satisfying

the feasibility constraints σ(m|t, s) = 0 for all m < M(s). A receiver strategy is a map

α : M → [0, 1].

The prior Q and the information structure (T, S, ψ) induce a joint law P on [0, 1]× T × S

given by P(dϑ, dt, ds) = Q(dϑ)ψ(dt, ds|ϑ). Whenever Pr is used below, it refers to this joint

law or its conditionals.

From Ex Ante to Ad Interim. Define the interim state θ(t, s) ≜ E[ϑ|t, s] for all (t, s). Let

the induced interim state space be the image of this map on the support of (t, s):

Θ ≜ {θ(t, s) : (t, s) ∈ supp(Pt,s)} ⊆ [0, 1].

Let F be the distribution of θ induced by (Q, ψ), that is, for all x ∈ [0, 1], F(x) ≜ Pr(θ ≤ x).

Finally, define the induced evidence structure π : Θ → ∆(S) with π(si|θ) ≜ Pr(s = si|θ)
for all i. Therefore, we have mapped this more general model in the language of our baseline

model which is parametrized by (Θ, F, S, π).

Equivalence. Next, we argue the interim model and the ex ante model are strategically

equivalent. The key observation is that the receiver’s optimal action depends on the induced

posterior mean of ϑ, and the sender’s message incentives depend on (t, s) only through θ(t, s) =

E[ϑ|t, s]. First, for any message m ∈ M, the receiver’s best reply in the ex ante model is

α(m) = E[ϑ|m] = E[E[ϑ|t, s] | m] = E[θ | m]. Thus, the receiver’s best reply depends on

the induced conditional distribution of θ given m only, which is also the receiver’s best reply
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in the interim model. Second, fix any receiver strategy α and consider the sender’s interim ex-

pected payoff in the ex ante model conditional on (t, s). Let θ = θ(t, s). Then

E[uS(α(m), ϑ) | t, s] = −E[(α(m)− ϑ − b)2 | t, s] = −Var(ϑ|t, s)− (α(m)− θ − b)2.

Since the term Var(ϑ|t, s) does not depend on m, the sender’s behavior depends on (t, s) only

through θ. But this is exactly the sender payoff comparison in the interim model.

B.6 All Signals Disclosed on Path

The following result shows that it is without loss of generality to focus on PBEs under which

all signals are disclosed with positive probability. The construction relies on setting some α(si)

equal to α(◦).

Lemma B.7. Fix any PBE. Then there exists a (possibly different) PBE that is outcome equiv-

alent such that every signal si ∈ S is disclosed with strictly positive probability.

Proof. Let (σ∗, α∗, µ∗). If Prσ∗(m = si) > 0 for all i, we are done. Suppose instead that

the set of signals whose disclosure message is off path is nonempty. Denote this set by J.

Then for all i ∈ J and for F-almost all θ, σ∗(◦|θ, si) = 1 and, thus, m = ◦ is on path. Let

a0 ≜ α∗(◦) = Eµ∗ [θ|◦] and note a0 ∈ (0, 1). (Indeed, if a0 = 0 then θ = 0 almost surely

conditional on m = ◦ (since θ ≥ 0), which is impossible because θ is atomless on [0, 1] and

Pr(m = ◦) > 0; similarly a0 , 1.)

Fix any i ∈ J. For t ∈ (0, 1] let

Li(t) ≜ E(θ|si, θ ≤ t) and Hi(t) ≜ E(θ|si, θ ≥ t)

Set Li(0) ≜ 0 and Hi(1) ≜ 1. Note that Li and Hi are continuous and that Li(1) = Hi(0).

Therefore, since a0 ∈ (0, 1), at least one of the following holds:

• a0 ≤ E[θ|si], in which case by the intermediate value theorem there exists ti ∈ (0, 1]

such that Li(ti) = a0;

• a0 ≥ E[θ|si], in which case there exists ti ∈ [0, 1) such that Hi(ti) = a0.

In either case we can choose a measurable set Bi ⊆ [0, 1] of positive probability conditional on

si such that E[θ | s = si, θ ∈ Bi] = a0.
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Define a new sender strategy σ′ as follows. If i < J, set σ′(·|θ, si) = σ∗(·|θ, si) for all

θ. If instead i ∈ J, set σ′(si|θ, si) = 1{θ ∈ Bi}. Define the new receiver strategy α′ by

α′(si) = α∗(si) if i < J, and α′(◦) = α′(si) = a0 otherwise. Let µ′ be given by Bayes’ rule

on every on-path message under σ′, and arbitrary off path (if any).

We need to verify that (σ′, α′, µ′) is a PBE. Let’s start from the receiver optimality. Trivially,

it is satisfied for any message m = si with i < J. Moreover, if m = si with i ∈ J, we have that

by construction:

Eµ′ [θ|si] = E[θ | s = si, θ ∈ Bi] = a0 = α′(si).

Finally, consider m = ◦. Let Ω0 ≜ {(θ, s) : m = ◦ under σ∗} and

B ≜
⋃
i∈J

{(θ, si) : θ ∈ Bi}.

By construction, for i ∈ J we had σ∗(◦|θ, si) = 1, so B ⊆ Ω0. Moreover, we have E[θ|B] =
a0 and E[θ|Ω0] = a0. Under σ′, the event {m = ◦} is exactly Ω0 \ B. Thus,

E[θ|Ω0] = Pr(B|Ω0)E[θ|B] + Pr(Ω0 \ B|Ω0)E[θ|Ω0 \ B].

Thus, E[θ|Ω0 \ B] = a0. Therefore, under σ′, Eµ′ [θ|◦] = a0 = α′(◦). Thus α′ is sequentially

rational after every on-path message. It is immediate to verify sender’s optimality and belief

consistency. □

B.7 Example of More Informative Evidence

We present another example to show that Blackwell more informative evidence may lead to

efficient equilibria that are less informative. Suppose that F is uniform, b = 1
4 , and N = 2. We

consider two evidence structures, (S, π) and (S, π̂). The former is such that π(s2|θ) = 1
2 θ

and π(s1|θ) = 1 − π(s2|θ). The latter is π̂(s2|θ) = 1
4 and π̂(s1|θ) = 3

4 . Note that (S, π)

is strictly informative. The conditional posterior means are E(θ|s1) = 4
9 and E(θ|s2) = 2

3 .

Conversely, (S, π̂) uninformative and for all i, π̂(si|θ) = Prπ(si) =
∫

π(si|θ)dθ. Therefore,

the unconditional probability distribution of the signal is the same in the two cases. This

example is interesting because in a way the two cases differ only in so far as the signals are

informative or not. They do not differ in the probability a signal can be sent or not.

In this example, there is an equilibrium in the disclosure game with uninformative evidence

that is strictly more informative than the most informative equilibrium in the disclosure game
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with informative evidence. Therefore, when the evidence structure is Blackwell more informa-

tive, the efficient equilibrium is not necessarily more informative.

By Lemma A.1, it is without loss of generality to assume that equilibria have a generalized

cutoff form, with partition (L, M, H) and thresholds t ∈ [0, 1]|L∪H|. We claim that every

nonbabbling equilibrium outcome must have L = ∅ and is therefore one of the following three

candidates: (i) H = {s2}; (ii) H = {s1}; (iii) H = {s1, s2}. Among these, the former is the

most informative.

There are 32 = 9 possible partitions of {1, 2} into L, M, H. The babbling equilibrium

(M = {1, 2}) exists but is uninformative, so we ignore it without loss. We show next that no

non-babbling equilibrium can have L , ∅. In the following, whenever we fix an equilibrium

we write a0 = α(∅) and ai = α(si) for i ∈ {1, 2}.

Case 1. L = {2}, M = {1}. Suppose s2 is disclosed iff θ ≤ t. Then a2(t) = E[θ|s2, θ ≤
t] = 2

3 t. The disclosure probability and its first moment are

x2(t) =
∫ t

0

θ

2
dθ =

t2

4
, y2(t) =

∫ t

0
θ

θ

2
dθ =

t3

6
.

Since E[θ] = 1
2 , the silence posterior mean is

a0(t) = E[θ|∅] =
1
2 − y2(t)
1 − x2(t)

=
1
2 −

t3

6

1 − t2

4

=
2
3

3 − t3

4 − t2 .

The cutoff condition t = a2(t)+a0(t)
2 − 1

4 simplifies to t(4t2 + 3t − 32) = 0. the only solution

in [0, 1] is t = 0, which leads to a babbling equilibrium, a contradiction.

Case 2. L = {1}, M = {2}. Suppose s1 is disclosed iff θ ≤ t. Then a1(t) = E[θ|s1, θ ≤

t] =
t2
2 − t3

6

t− t2
4

. The disclosure probability and its first moment are

x1(t) =
∫ t

0
(1 − θ

2
)dθ = t − t2

4
, y1(t) =

∫ t

0
θ(1 − θ

2
)dθ =

t2

2
− t3

6
.

Thus

a0(t) =
1
2 − y1(t)
1 − x1(t)

=
1
2 −

t2

2 + t3

6

1 − t + t2

4

.

The cutoff condition t = a1(t)+a0(t)
2 − 1

4 reduces to t(4t3 − 37t2 + 104t − 96) = 0. Again, the

only solution in [0, 1] is t = 0, which leads to a babbling equilibrium, a contradiction.
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Case 3. L = {1, 2}. Let t1, t2 be such that s1 is disclosed iff θ ≤ t1 and s2 iff θ ≤ t2. The

indifference conditions imply that the silence action a0 must satisfy

a0 = 2
(

t1 +
1
4

)
− a1(t1), a0 = 2

(
t2 +

1
4

)
− a2(t2),

where a1(t1) and a2(t2) are as in Cases 1 and 2. Eliminating a0 yields t2 = t1(9−2t1)
2(4−t1)

. Imposing

Bayes consistency for a0 and substituting this relation reduces equilibrium feasibility to

t1

(
72t4

1 − 1040t3
1 + 5297t2

1 − 10700t1 + 6144
)
= 0.

The quartic factor has a unique root in (0, 1) at t1 ≈ 0.9275, but for any t1 > 11−
√

57
4 ≈

0.8625 the implied t2 > 1, violating admissibility. Hence the only admissible solution is

t1 = t2 = 0, which leads to a babbling equilibrium, a contradiction.

Case 4. L = {1}, H = {2}. Let t1, t2 be the cutoffs. The silence message pools the events

{(s1, θ > t1)} ∪ {(s2, θ < t2)}. Write µhi
1 (t1) ≜ E[θ|s1, θ > t1] and µlo

2 (t2) ≜ E[θ|s2, θ <

t2] =
2
3 t2. By Bayes rule, a0 is a convex combination of µhi

1 (t1) and µlo
2 (t2), hence

a0 ∈ [min{µhi
1 (t1), µlo

2 (t2)}, max{µhi
1 (t1), µlo

2 (t2)}].

From s1 ∈ L, sender indifference implies

a0 = 2
(

t1 +
1
4

)
− µlo

1 (t1), where µlo
1 (t1) ≜ E[θ|s1, θ < t1].

A direct algebraic comparison yields, for all t1 ∈ (0, 1),

2
(

t1 +
1
4

)
− µlo

1 (t1)− µhi
1 (t1) =

4t3
1 − 33t2

1 + 63t1 + 4
6(4 − t1)(3 − t1)

> 0,

so a0 > µhi
1 (t1). Since a0 is a convex combination of µhi

1 (t1) and µlo
2 (t2), this forces µlo

2 (t2) >

a0. In particular µlo
2 (t2) > µhi

1 (t1). Moreover, µhi
1 (t1) ≥ E[θ|s1] =

4
9 , because

µhi
1 (t)−

4
9
=

2t(8 − 3t)
9(3 − t)

≥ 0.

Therefore, 2
3 t2 = µlo

2 (t2) > 4
9 implies t2 > 2

3 . On the other hand, since µlo
2 (t2) > a0 and

s2 ∈ H, sender indifference at t2 implies

a0 = 2
(

t2 +
1
4

)
− µhi

2 (t2), µhi
2 (t2) = E[θ|s2, θ > t2] =

2
3

1 + t2 + t2
2

1 + t2
.
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Thus µlo
2 (t2) > a0 is equivalent to

2
(

t2 +
1
4

)
− µhi

2 (t2) <
2
3

t2,

or
4t2

2 + 7t2 − 1
6(1 + t2)

< 0 =⇒ t2 <
−7 +

√
65

8
.

Since −7+
√

65
8 < 1

6 , this contradicts t2 > 2
3 . Hence no equilibrium exists with L = {1},

H = {2}.

Case 5. H = {1}, L = {2}. Let t1, t2 be the cutoffs. The two indifference conditions imply

a0 = 2
(

t1 +
1
4

)
− E[θ|s1, θ > t1], a0 =

1
2
+

4
3

t2.

Eliminating a0 yields an explicit relation t2 =
t2
1−

7
2 t1+1

t1−3 . For t2 ≥ 0 with t1 ∈ (0, 1) we

must have t1 ≥ 7−
√

33
4 . Imposing Bayes consistency for a0 and substituting the above relation

reduces feasibility to a single polynomial equation in t1:

32t6
1 − 384t5

1 + 1672t4
1 − 2975t3

1 + 1183t2
1 + 1548t1 − 416 = 0.

This polynomial has a unique root in (0, 1), namely t1 ≈ 0.2473, which is strictly smaller

than 7−
√

33
4 . Therefore any (0, 1)-root implies t2 < 0, contradicting admissibility. Hence no

equilibrium exists with H = {1}, L = {2}.

Therefore, every nonbabbling equilibrium must have L = ∅. Therefore, the only possible

nonbabbling partitions are: (H = {2}, M = {1}); (H = {1}, M = {2}); (H = {1, 2}).

Case I: (H = {2}, M = {1}). Here s2 is disclosed iff θ ≥ t, and s1 is off-path. Bayes’ rule

gives Pr(m = s2) =
∫ 1

t
θ
2 dθ = 1−t2

4 ,

a2(t) = E[θ|s2, θ ≥ t] =

∫ 1
t θ θ

2 dθ∫ 1
t

θ
2 dθ

=
2
3

1 + t + t2

1 + t
,

a0(t) = E[θ|∅] =
1
2 −

∫ 1
t θ θ

2 dθ

1 −
∫ 1

t
θ
2 dθ

=
2
3

2 + t3

3 + t2 .

The cutoff condition t = a2(t)+a0(t)
2 − 1

4 is equivalent to

4t4 + 7t3 + 23t2 + 25t − 11 = 0,

73



which has a unique root in (0, 1), tST2 ≈ 0.33. Let q2 = Pr(m = s2) = 1−(tST2)2

4 and

q0 = 1 − q2. Then VI = q2a2
2 + q0a2

0 − (1
2)

2 ≈ 0.014.

Case II: (H = {1}, M = {2}). Here s1 is disclosed iff θ ≥ t, and s2 is off-path. Compute

q1 = Pr(m = s1) =
∫ 1

t

(
1 − θ

2

)
dθ =

3
4
− t +

t2

4
,

a1(t) = E[θ|s1, θ ≥ t] =

∫ 1
t θ(1 − θ

2)dθ∫ 1
t (1 −

θ
2)dθ

=
1
3 −

t2

2 + t3

6
3
4 − t + t2

4

,

a0(t) = E[θ|∅] =
1
2 −

∫ 1
t θ(1 − θ

2)dθ

1 −
∫ 1

t (1 −
θ
2)dθ

=
1
6 +

t2

2 − t3

6
1
4 + t − t2

4

.

The cutoff condition t = a1(t)+a0(t)
2 − 1

4 is equivalent to

4t4 − 33t3 + 55t2 + 33t − 11 = 0,

which has a unique root in (0, 1), tST1 ≈ 0.25. With q0 = 1 − q1, informativeness is VI I =

q1a2
1 + q0a2

0 − (1
2)

2 ≈ 0.009.

Case III: Here s1 is disclosed iff θ ≥ t1 and s2 iff θ ≥ t2. Define

q1 =
∫ 1

t1

(
1 − θ

2

)
dθ =

3
4
− t1 +

t2
1
4

, q2 =
∫ 1

t2

θ

2
dθ =

1 − t2
2

4
, q0 = 1 − q1 − q2,

a1(t1) =
1
3 −

t2
1
2 +

t3
1
6

3
4 − t1 +

t2
1
4

, a2(t2) =
2
3

1 + t2 + t2
2

1 + t2
,

a0(t1, t2) =

1
2 −

∫ 1
t1

θ(1 − θ
2)dθ −

∫ 1
t2

θ θ
2 dθ

1 − q1 − q2
=

2
3

3t2
1 − t3

1 + t3
2

4t1 − t2
1 + t2

2
.

The cutoff conditions are

t1 =
a1(t1) + a0(t1, t2)

2
− 1

4
, t2 =

a2(t2) + a0(t1, t2)

2
− 1

4
,

which admit a unique solution in (0, 1)2: tHH
1 ≈ 0.001 and tHH

2 ≈ 0.116. Thus, VHH =

q1a2
1 + q2a2

2 + q0a2
0 −

(
1
2

)2
≈ 0.011.

Therefore, among all the equilibria of the game under π, the efficient one is Case II and it

leads to an informativeness of Vπ ≈ 0.014.

74


	Introduction
	Model
	Outcomes, Informativeness, and Welfare

	The Value of Silence
	Flexibility vs Credibility
	Is Uninformative Evidence Useful?
	Does More Informative Evidence Help Communication?

	Optimal Flexibility
	Final Remarks
	Proofs
	Equilibrium Characterization
	Proofs for Section 3
	Proofs for Section 4
	Proofs for Section 4.1
	Proofs for Section 4.2
	Proofs for Section 5

	Online Appendix
	Equilibrium and Existence
	Equilibrium Definition
	Equilibrium Existence in the Disclosure Game
	Existence of Efficient Equilibria in the Disclosure Game
	Cheap Talk Equivalence
	Existence of Efficient Equilibria in the Cheap-Talk Game
	What if the sender does not observe ?

	General Message Structure
	General Analysis of FED at b=0
	Existence Characterization
	Genericity of Nonexistence of FED at b=0

	Deterministic Evidence
	A More General Model
	All Signals Disclosed on Path
	Example of More Informative Evidence


