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Abstract

Can wasteful money burning improve strategic communication? We show that it

can, but only with intermediate commitment. In mediated communication with report-

contingent burning, the mediator can use costly messages to discipline deviations and make

persuasive messages credible. Under transparent motives, increasing the burning budget

strictly raises the Sender’s payoff once the budget is large enough, unless mediated commu-

nication with money burning collapses to cheap talk. With an unbounded budget, the value
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1 Introduction

When can a purely wasteful action improve the Sender’s payoff in strategic commu-

nication? Money burning has long been viewed as a natural way for an informed Sender

to make his messages more credible. Yet credibility and payoff improvement are distinct

requirements. Burning can relax incentive constraints only by lowering the Sender’s

continuation payoff, so the instrument that makes communication credible also destroys

part of the surplus that better communication is meant to create. A communication

strategy may therefore become credible only because the Sender dissipates the entire

gain from improved credibility, and possibly more. The central question is not merely

whether money burning can support more informative communication, but whether it

can raise the Sender’s equilibrium payoff net of the resources destroyed.

This payoff question depends on how much commitment the Sender has. At the

no-commitment extreme, money burning is only a voluntary costly signal. The cheap-talk

literature shows that, outside knife-edge cases, costly messages make communication

influential only when cheap talk without burning is already influential; they mainly refine

existing credible communication rather than create it.1 Under transparent motives, this

limitation becomes a payoff limitation: a persuasive report can be made incentive compati-

ble only by burning away the payoff gain that makes it attractive. Thus voluntary burning

cannot strictly improve the Sender’s payoff beyond what cheap talk already supports. At

the full-commitment extreme, burning is redundant because the Sender can directly com-

mit to an information structure, so any outcome with burning can be replicated without

destroying resources. Money burning can therefore be valuable only with intermediate com-

mitment: enough commitment to make burning enforceable, but not enough to eliminate

reporting incentives. Only in this intermediate case does the joint design of messages and

report-contingent burning determine whether credibility gains translate into payoff gains.

We study this intermediate environment through mediated communication. In the

classical mediated communication (MD) protocol of Myerson [1982], Forges [1986], the

Sender can commit to a mediator who maps his report into a message to the Receiver,

1See Section 6.2 for a discussion of money burning in cheap talk and its contrast with mediated
money burning.
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but after his type is realized the Sender still chooses which report to send. Since then,

most related studies have focused on characterizing MD and its corresponding equilib-

rium payoff. We ask a different question: once the Sender has enough commitment to

delegate report-contingent consequences to a mediator, can he improve communication

by committing the mediator to impose money burning based on reports?

The protocol we analyze, mediated communication with money burning (MDMB),

augments MD in the minimal way needed to study this question. Before the type is

realized, the Sender commits to a mediator who maps each report into both an output

message to the Receiver and an observable amount of burned money. The mediator can

enforce the consequences of a report, but the Sender still privately observes his type

and chooses his report. Thus the Sender has enough commitment to make burning

credible, but not enough commitment to eliminate reporting incentives. This is exactly

the region in which money burning has a distinct economic role: it needs commitment

to be enforceable, but it needs incomplete commitment to be useful.

We characterize MDMB under a budget constraint on money burning, which captures

limited liability or bounded credit. Our analysis has two goals. First, we characterize

the Sender’s optimal equilibrium payoff and the corresponding optimal design. Second,

and more importantly, we identify when money burning strictly improves mediated

communication, or equivalently when the Sender’s value is strictly increasing in the burning

budget.2 The second question is the key to understanding whether money burning is

merely an additional instrument or whether it genuinely expands communication efficiency.

The economic force behind our results is that mediated commitment allows money

burning to separate the persuasive content of a message from its private deviation value. We

work under transparent motives: the Sender’s payoff depends only on the Receiver’s action

and not directly on his type. This assumption is substantive, but it captures many economic

environments in which different types of the Sender agree on which Receiver actions are

desirable (Chakraborty and Harbaugh [2010], Lipnowski and Ravid [2020], Lipnowski et al.

[2022]). Under transparent motives, all Sender types rank reports in the same way whenever

reports differ only in the Receiver action they induce. Hence, absent money burning,

a report that induces a more favorable action is attractive to every type, and mediated

2It is clear that when the budget for money burning increases, the Sender’s payoff weakly increases.
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communication must satisfy a strong type-indifference condition using information alone.

Report-contingent burning relaxes exactly this constraint: a message can remain persuasive

because it induces a favorable Receiver response, while its net payoff can be lowered

enough to prevent all types from mimicking it. The key is that the loss need not be

attached one-for-one to every persuasive message. Through the mediator, a controlled

sacrifice at some reports can be linked to the credibility of other reports, so the Sender

may gain from the improved information structure even after paying the burning cost.

This logic also sharpens the contrast with cheap talk. In cheap talk, burning can only

be attached to the message that is voluntarily chosen and must itself deter mimicking. In

MDMB, by contrast, burning is an enforceable consequence of a report chosen through a

mediator. The Sender can therefore use burning as an incentive instrument inside a medi-

ated mechanism: some messages are valuable not because they are themselves attractive,

but because they discipline deviations and make other, more persuasive messages credible.

The first challenge is methodological. In a general MDMB, the burned money can

itself contain information about the Sender’s type and hence affect the Receiver’s action.

The classical revelation principle for mediated communication cannot be applied directly

because part of the payoff-relevant outcome occurs before the Receiver acts and is also

observed by her; applying the standard argument would violate the full-commitment

condition emphasized by Bester and Strausz [2001]. We therefore develop a revelation

principle tailored to MDMB. It decomposes any equilibrium outcome into a canonical

process in which the Sender first induces a posterior belief through a signaling scheme

and then the mediator burns a deterministic amount of money as a function of that

posterior. In the canonical representation, burned money contains no additional infor-

mation beyond the posterior itself. This decomposition yields a belief-based program

with incentive-compatibility, obedience, Bayes-plausibility, and budget constraints, and

complements the limited-commitment revelation principle of Doval and Skreta [2022].

The reduced program leads to a characterization of the Sender’s maximum equilibrium

payoff. Under transparent motives, incentive compatibility requires all Sender types to

obtain the same interim payoff. The Lagrange multipliers on these type-indifference

constraints form an affine combination of types and distort the Sender’s payoff at each
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posterior. We call the resulting object the Sender’s generalized subjective payoff function.

Theorem 1 shows that the Sender’s maximum payoff equals the minimum, over affine

multipliers, of the concavification value of this generalized subjective payoff function.

This characterization also identifies how an optimal MDMB uses burning. For a

posterior at which the distorted probability weight is positive, the Sender burns no

money and induces the Receiver’s best response that is most favorable to him. We call

such posteriors the persuasion group. For a posterior at which the distorted probability

weight is negative, the Sender burns as much as possible and induces the Receiver’s best

response that is least favorable to him. We call such posteriors the credibility-gaining

group. The latter messages are not valuable because they are frequently used or directly

persuasive; they are valuable because mediated commitment ties them, through incentive

compatibility, to the persuasion group. In MDMB, credibility-gaining messages lower

deviation values in one part of the mechanism and thereby allow the Sender to use more

persuasive messages elsewhere without having their gains fully dissipated by burning.

Proposition 2 shows that an optimal MDMB is characterized by the joint choice of the

persuasion group, the credibility-gaining group, and the associated signaling scheme.

Our main result shows that this force is generically strict. Theorem 2 establishes that,

under a generic condition on the Receiver’s payoff functions, when the budget exceeds the

range of the Sender’s value function, increasing the budget strictly improves the Sender’s

payoff unless the Sender’s payoff collapses to the cheap-talk benchmark. Equivalently,

if additional burning capacity does not improve mediated communication, then mediated

communication with money burning offers no payoff advantage over cheap talk. Building

on this result, Proposition 3 shows that when commitment has value, money burning

strictly improves MD for almost all priors once the budget exceeds the threshold. Thus

money burning is not simply a refinement of communication equilibria; in the mediated

environment, it generically expands the Sender’s equilibrium payoff set.

We also characterize the value of MDMB when the budget is unbounded. As the budget

grows, the role of the credibility-gaining group becomes asymptotically small in probability

but remains essential for incentive compatibility. The negative Lagrange multipliers

converge to zero, and the limiting multipliers can be interpreted as the Sender’s subjective
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beliefs. The value of MDMB is therefore the minimum among all concavification values of

the Sender’s subjective payoff functions (Proposition 4).3 Equivalently, it is the payoff of a

cautious Sender with full commitment power, who chooses a signaling scheme to maximize

his worst interim payoff across types.4 It also equals the Sender’s payoff in Bayesian

persuasion with heterogeneous priors under the worst Sender subjective prior (Alonso

and Câmara [2016]). These equivalences connect mediated money burning to robust

Bayesian persuasion and provide a micro-foundation for max-min persuasion objectives.

In practice, this form of mediated commitment arises naturally in environments with

transparent and automatically executed procedures. One example is the Web 3.0 economy,

as proposed by Drakopoulos et al. [2023]. For instance, Shaker et al. [2021] describeWeb 3.0

financial companies that sell their products to consumers through smart contracts. These

companies input risk-related information into smart contracts, which then generate risk

assessment results for consumers according to predetermined and transparent algorithms.

In this setting, the companies act as Senders, consumers are Receivers, and smart contracts

serve as mediators. Gas fees or token transfers from the companies to consumers can

be interpreted as forms of money burning. More broadly, transparent algorithms can

both enforce the pre-committed message-generating protocol and impose observable costs.

Therefore, communication protocol in Web 3.0 is an application of our mechanism.

Finally, we use the framework to revisit the value of commitment in Web 3.0 com-

munities. Since transparent algorithms and smart contracts can implement MDMB-like

communication, the relevant benchmark without full commitment is not always cheap talk.

We define the gap between Bayesian persuasion and the value of MDMB as the refined

value of commitment in Web 3.0 communities. Proposition 7 shows that this refined value

is positive if and only if the conventional value of commitment is positive. Nevertheless,

Corollary 3 implies that the refined value is generically smaller than the conventional

value of commitment. Algorithmic mediation and enforceable burning therefore partially

mitigate, but generally do not eliminate, the loss from the absence of full commitment.

3This refers to the convex combination, i.e., the expectation under the Sender’s subjective beliefs,
of the truth-adjusted welfare functions defined in Doval and Smolin [2024].

4A cautious Sender is one who maximizes his minimum payoff across types (Doval and Smolin [2021]).
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1.1 Related Literature

Our work contributes to the literature on strategic communication under different levels

of commitment power. When the Sender has no commitment, Crawford and Sobel [1982]

introduce the cheap talk (CT) model. When the Sender has full commitment, Kamenica

and Gentzkow [2011] present the Bayesian persuasion (BP) model. Both benchmarks are

important, but they leave open the role of instruments that are meaningful only between

the two extremes: obtaining full commitment is difficult in many real-world contexts,

while the unverifiable nature of cheap talk often limits communication. Related work

studies intermediate forms of commitment. Min [2021], Lipnowski et al. [2022] consider

environments in which the Sender’s commitment power has a Bernoulli distribution over

full commitment and no commitment; Lin and Liu [2024] studies the case in which the

Sender cannot commit to the message-generating process but can commit to the marginal

distribution of types and messages. Bergemann and Morris [2019] provide a unified

perspective on information design, persuasion, and mediation. Fréchette et al. [2022]

study the effect of communication rules and commitment experimentally. Most closely

on the comparison of protocols, Corrao and Dai [2023] analyze communication under BP,

MD, and CT, but they do not take money burning into account. Our analysis can instead

be viewed as a comparison among MD protocols with different burning budgets, isolating

how an enforceable costly instrument changes the power of mediated commitment.

Within this broad literature, our paper is closest to work on mediated communication.

Previous research, such as Salamanca [2021], characterizes the Sender’s optimal equi-

librium payoff under MD without money burning. Several studies, including Goltsman

et al. [2009], Ivanov [2014], identify optimal mediation plans for the Receiver, and Ivanov

[2014] compares mediated communication with cheap talk. Drakopoulos et al. [2023]

establish a blockchain system as a mediator and show that designing costly messages can

improve MD under transparent motives. We share their interest in mediated environments

with costly messages, but our focus is different: we characterize the Sender’s optimal

communication efficiency in general and identify when costly messages, through money

burning, strictly improve MD. Thus the main contribution of the paper is to extend the

domain of mediated communication by incorporating money-burning tactics and studying
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the payoff effect of the burning budget.

Our paper is also related to the literature on communication with transfers and costly

signals. Several studies analyze cheap talk or signaling games with money burning

Austen-Smith and Banks [2000], Kartik [2007], Karamychev and Visser [2017], Gersbach

[2004] and show that money burning generally cannot enhance the credibility of cheap

talk. In the cheap-talk benchmark, we also find that money burning cannot improve

the Sender’s payoff under state-independent preferences. In cheap talk and signaling

games, money burning can expand the set of equilibria and sustain more informative

equilibria. However, a key limitation is that money burning can expand equilibria only

when cheap talk itself is already influential. Moreover, these studies focus mainly on

constructing such equilibria and do not study the payoff implications of money burning for

the Sender. In contrast, we show that money burning can enhance the Sender’s credibility,

expand the equilibrium payoff set, and improve communication efficiency even when

cheap talk alone is not influential. Relatedly, Koessler et al. [2026] develop a belief-based

characterization of costly signaling games using Bayes-plausible belief distributions and

incentive-compatible interim values, and their results also support the limited role of

costly signals in cheap talk under transparent motives; our belief-based program uses

similar objects, but the burning amount in our model is an enforceable consequence of a

mediated report rather than a voluntarily chosen signal. Kolotilin and Li [2021] investigate

monetary transfers in repeated communication, while Sadakane [2023] examines repeated

cheap talk games with monetary transfers from the Receiver to the Sender and shows

that the equilibrium set can be larger than in the original long-term cheap talk setting.

Corrao [2023] analyzes mediation markets and characterizes the information and market

outcomes of the revenue-maximizing mediator and the Sender-optimal mediator. Several

papers study Bayesian persuasion with transferable utility or costly information, such

as Li and Shi [2017], Bergemann et al. [2018]. Perez-Richet and Skreta [2022] investigates

Receiver-optimal experiment design when the Sender can costly falsify his private type.

Another important category of related work is mechanism design with limited com-

mitment. Liu and Wu [2024] examines implementation in general outcome-contingent

settings, which is more general than ours. Bester and Strausz [2001] show that the
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revelation principle can fail in limited-commitment environments, where the principal

cannot fully commit to the outcome induced by the mechanism. Doval and Skreta [2022]

provide a general revelation principle for limited-commitment mechanism design. How-

ever, they require randomization over the mechanism-design part given the information

realization. In our revelation principle, we further show that the money-burning part

can be deterministic given the information realization.

2 Model

In Section 2.1, we develop the basic model of the Sender-Receiver game, and in Sec-

tion 2.2, we introduce the methodology for simplifying the Sender’s programming problem.

2.1 Basic Setup

Primitives. The basic game consists of two players: the Sender (he) and the Receiver

(she). The Sender has the private information θ, which denotes his type and belongs to

a finite set Θ. Type θ is drawn according to a full-support prior distribution µ0∈∆(Θ),

which is common knowledge. The Receiver can choose an action a from a finite set A.

The Sender’s value function only depends on the Receiver’s action, which is denoted as

v(·):A→R; the Receiver’s value function is u(·,·):A×Θ→R.

Communication with money-burning mechanisms. Before the game, the Sender

can commit to a mediated communication with money-burning mechanism (or MDMB),

which consists of an input set M , an output message set S, and a corresponding mech-

anism ϕ :M→∆(S×T), where T ≜ [0,C] and C ∈R≥0∪{+∞} denotes the Sender’s

exogenously given total budget. The MDMB prescribes how the Sender designs the

message and determines the money-burning amount based on his private input. We

restrict attention to the case where M, S, and the support of ϕ are all finite.

The Sender-Receiver game. At the beginning of the game, the Sender commits

to the MDMB (M,S,ϕ) with a mediator. Then, the Sender’s type θ is realized, and the

Sender sends an input message m∈M to the mediator. With probability ϕ(s,t|m), the
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mediator sends an output message s∈S to the Receiver and burns t∈T money from

the Sender’s account. After observing the money burned by the Sender and the output

message s, the Receiver updates her belief and chooses an action a∈A. The ex-post

payoffs of the Sender and the Receiver are v(a)−t and u(a,θ), respectively.

Remark 1. In our model, the Receiver observes the money burning. Relative to models

with unobservable money burning, our framework requires less commitment from the

Sender and applies to a broader range of environments, particularly when the mediator

is replaced by transparent algorithms or when the burned money is provided as a subsidy

to the Receiver.

After the commitment of MDMB (M,S,ϕ), the sub-game is denoted as G(M,S,ϕ).

Beliefs and strategies. The Sender’s strategy in G(M,S,ϕ) prescribes a transition prob-

ability σ :Θ→∆(M). As for the Receiver, the output message s and the money burning

amount t together form the information set. For each information set (s,t), the Receiver’s

strategy prescribes a transition probability α :S×T→∆(A). In each information set (s,t),

the Receiver must form a belief µ :S×T→∆(Θ). We call the triple (σ,α,µ) an assessment.

Equilibrium. In this paper, we use Perfect Bayesian equilibrium (henceforth, PBE)

as the solution concept of game G(M,S,ϕ). We denote the set of PBE of game G(M,S,ϕ)

as E[G(M,S,ϕ)]. Formally, (σ∗,α∗,µ∗)∈E[G(M,S,ϕ)] if the following three conditions hold:

Sender’s optimality: for any θ∈Θ,

σ∗(θ)∈arg max
σ(θ)∈∆(M)

∑
m∈M,s∈S,t∈T,a∈A

σ(m|θ)ϕ(s,t|m)α∗(a|s,t)(v(a)−t). (1)

Receiver’s optimality: for any s∈S,t∈T ,

α∗(s,t)∈arg max
α(s,t)∈∆(A)

∑
θ∈Θ,a∈A

µ∗(θ|s,t)α(a|s,t)u(a,θ). (2)

Bayesian updating: for any s∈S,t∈T and θ∈Θ,

µ∗(θ|s,t)
∑

θ′∈Θ,m∈M

µ0(θ
′)σ∗(m|θ′)ϕ(s,t|m)=µ0(θ)

∑
m∈M

σ∗(m|θ)ϕ(s,t|m). (3)
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Communication efficiency. The Sender seeks to maximize his ex ante expected payoff

across all possible PBEs. We can formulate the Sender’s optimization problem as follows:

sup
M,S,ϕ

∑
θ∈Θ

µ0(θ)
∑

m∈M,s∈S,t∈T,a∈A

σ∗(m|θ)ϕ(s,t|m)α∗(a|s,t)(v(a)−t)

s.t.(σ∗,α∗,µ∗)∈E[G(M,S,ϕ)].

(4)

We focus on the effects of the prior µ0 and the budget C on the Sender’s maximum

equilibrium payoff. Thus, we denote the value of (4) by V∗
C(µ0). When C=0, V∗

0(µ0)

represents the value of MD, which is the Sender’s maximum payoff from standard mediated

communication (MD) with no money burning; while when C=+∞, we simply write

V∗(µ0), representing the value of MDMB.

2.2 Simplifying the Problem

The revelation principle of Myerson [1982], Forges [1986] cannot be applied directly

to simplify the optimization problem (4). In their framework, payoff-relevant outcomes

are determined only after information transmission. In our model, however, one payoff-

relevant outcome, namely money burning, is observed before the Receiver acts and can

affect her subsequent action through the information it conveys. Applying the classical

revelation principle would therefore violate the full-commitment assumption Bester and

Strausz [2001]. Hence, in this section, we develop a new technique to simplify the problem.

Inspired by Doval and Skreta [2022], we apply the method of canonical mechanisms and

canonical assessments to develop a new revelation principle for MDMB.

Here, we first formally define the canonical MDMBs and canonical assessments.

Definition 1 (Canonical MDMBs). An MDMB is canonical if M=Θ, S=∆(Θ), and

there exists a signaling scheme π :Θ→∆(∆(Θ)) and a deterministic function x :∆(Θ)→T

such that π satisfies the Bayesian updating condition5 and ϕ(ν,x(ν)|θ)=π(ν|θ) for all

θ∈Θ and ν∈supp{π(θ)}.

In canonical MDMBs, the input sets are the type sets, while the output sets are

the sets of distributions of types. Although the canonical message space is written

as ∆(Θ), only finitely many posterior messages are used with positive probability in

5ν(θ)
∑

θ′∈Θµ0(θ
′)π(ν|θ′)=µ0(θ)π(ν|θ) for all ν∈∆(Θ).
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any canonical MDMB considered here. The output message of the canonical MDMB

contains all information transmitted to the Receiver, and the amount of money burning

does not provide any additional information. Hence, ϕ in a canonical MDMB can be

decomposed into two parts. The first part is a signaling scheme π, and the second part is

a money-burning scheme x that is contingent on the output message. This decomposition

has a similar structure to the revelation principle in Doval and Skreta [2022], except that

x is a deterministic function. Henceforth, we use (π,x) to refer to a canonical MDMB.

In a canonical MDMB, the canonical assessment ensures that the Sender’s strategy

is truthful-telling and the Receiver’s posterior belief coincides with the output message.

Definition 2 (Canonical assessments). For a canonical MDMB, an assessment (σ,α,µ)

is canonical if σ(θ|θ)=1 and µ(ν,x(ν))=ν for any ν∈supp{π(θ)}.

The following proposition shows that every MDMB has a corresponding canonical

MDMB that maintains the same expected payoffs of the Sender and the Receiver. This

proposition allows us to focus exclusively on the canonical MDMBs and the associated

canonical assessment without loss of generality, as depicted in Figure 1.

Proposition 1. For any MDMB (M,S,ϕ) and (σ,α,µ) ∈ E[G(M,S,ϕ)], there exists a

canonical MDMB (π,x) and a canonical assessment (σ∗,α∗,µ∗)∈E[G(π,x)] such that the

two assessments are payoff-equivalent.6

Sender
θ

M S×T Receiver
ϕ(·|m)

⇔ Sender
θ

Θ ∆(Θ) T
x(·)

Receiver
π(·|θ)

Figure 1: Revelation Principle

The intuition of Proposition 1 is that for any MDMB (M,S,ϕ) with its corresponding

PBE assessment (σ,α,µ), each pair (s,t)∈S×T can be viewed as a new signal s′∈S′,

where S′=S×T and s′=(s,t), with the associated money burning defined as x(s′)=t.

Thus, we have µ(s,t)=µ(s′), leading to a decomposition structure. Furthermore, since

the Receiver’s actions depend on beliefs, each signal s′ can be replaced with the posterior

6Two assessments are payoff-equivalent if they induce the same ex ante distribution of payoffs for
the Sender and the Receiver.
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belief µ(s′), allowing us to substitute the signal space S′ with the belief space ∆(Θ). The

remaining challenge is handling cases where different signals s′ correspond to the same

posterior belief but involve different burning amounts and different Receiver mixed actions.

As shown in the appendix, by defining the money burning at each posterior µ(s′) as the

expected total payment conditional on µ(s′), the payoff-equivalence property is maintained.

The Receiver’s action can be averaged in the same conditional way, and obedience is

preserved because the best-response set is convex at a fixed posterior. This logic is general,

and the result in Proposition 1 extends beyond state-independent preferences by the

same argument. However, the subsequent analysis in this paper relies on the assumption

of state-independent preferences, and we therefore maintain this assumption throughout.

A central feature of Proposition 1 is its decomposition structure, which facilitates the

calculation of the value in (4). Moreover, interpreting the signal set as a set of posterior

beliefs not only simplifies the notation but also lays the foundation for a belief-based

framework. In the rest of this section, we explain how to apply Proposition 1 to simplify

the optimization problem via the belief-based approach. This approach considers the

ex ante distribution over Receiver’s posterior beliefs, p∈∆(∆(Θ)). By Kamenica and

Gentzkow [2011], the Bayesian updating constraint is equivalent to requiring p∈BP (µ0)

where BP(µ0)≜
{
p∈∆(∆(Θ))

∣∣∫
µ
µdp(µ) = µ0

}
. In other words, there is a mapping

between signaling scheme π and p∈BP (µ0) through Bayesian updating. Therefore, we

also call p∈BP(µ0) the signaling scheme.

For any posterior belief µ∈∆(Θ), the Receiver’s best response can be summarized

in RO(µ)≜
{
α∈∆(A)

∣∣supp{α}⊂argmaxa′∈A
∑

θ∈Θµ(θ)u(a
′,θ)

}
. Therefore, in PBEs,

the Sender’s value of the Receiver’s action can be summarized in the Sender’s belief-value

correspondence, V :∆(Θ)⇒R, where V(µ)≜
{
q
∣∣∃α∈RO(µ),q=

∑
a∈Aα(a)v(a)

}
. Hence,

the Receiver’s optimality constraints can be converted to obedience constraints that V (µ)∈

V(µ) where V (µ) denotes the Sender’s value from the Receiver’s action at posterior µ.

Regarding the Sender’s optimality constraints, suppose the canonical MDMB (π,x)

induces a distribution over posteriors denoted by p. A Bayes-plausible distribution p

over posteriors can be canonically implemented by defining the conditional distribu-

tion over posteriors given type θ through the Radon-Nikodym derivative µ(θ)
µ0(θ)

with
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respect to p.7 Hence, the Sender’s expected payoff when reporting type θ is given by∫
µ

µ(θ)
µ0(θ)

(V (µ)−x(µ))dp(µ). Because the Sender’s payoff is state independent, the payoff

from any report depends on the report-induced distribution over outcomes, not on the

Sender’s true type directly. Thus, truthful reporting is optimal for all types only if

all type reports induce the same interim payoff. Therefore, the Sender’s optimality

condition requires type-indifference: that is, there exists a constant k ∈R such that∫
µ

µ(θ)
µ0(θ)

(V (µ)−x(µ))dp(µ)=k for all θ∈Θ. We conclude with the following corollary.

Corollary 1. V∗
C(µ0) can be calculated using the following optimization problem.

max k (5)

s.t k=

∫
µ

µ(θ)

µ0(θ)
(V (µ)−x(µ))dp(µ) ∀θ∈Θ (IC)

p∈BP(µ0) (BP)

V (µ)∈V(µ) ∀µ∈∆(Θ) (O)

0≤x(µ)≤C ∀µ∈∆(Θ) (Bgt)

In this paper, we will use the following salesman’s example to illustrate our main

characterizations and intuitions. In this example, the Sender cannot benefit from cheap

talk or mediated communication.

Example 1. Consider a salesman problem between a consumer and a salesman. The

consumer decides whether to purchase a product, whose quality is either high (θH) or low

(θL). The salesman has private information about the true quality of the product, while the

consumer has a prior belief that the product is high-quality with probability 0<µ0<
1
2
. The

market price of the product is fixed at 5. The consumer’s gross value from the product is 10

when the quality is high and 0 when the quality is low; hence, her net payoff from purchasing

is 5 under high quality and −5 under low quality, while her payoff from not purchasing is 0.

The salesman’s payoff is determined by the consumer’s decision: he receives a reward of 1

from the producer as his commission for selling the product and receives nothing otherwise.

7Formally, for any measurable B ⊆∆(Θ), π(B|θ) =
∫
B

µ(θ)
µ0(θ)

dp(µ). This is well defined because∫
∆(Θ)

µ(θ)
µ0(θ)

dp(µ)=1 by Bayes plausibility.
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3 Sender-optimal Equilibrium Payoffs

In this section, we characterize the Sender’s maximum equilibrium payoff V∗
C(µ0) for a

fixed burning budget C and explain the economics of optimal MDMB. The characteriza-

tion identifies how an optimal mechanism splits posterior messages into a persuasion role

and a credibility-gaining role. This structure will be used in the next section to study

when increasing the burning budget strictly improves mediated communication.

For any Lagrange multiplier λ∈aff(Θ), define the distorted weight of posterior µ as

ωλ(µ)≜
∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
.

The multiplier λ comes from the type-indifference constraints (IC). Thus, ωλ(µ) measures

how the shadow value of relaxing those constraints loads on posterior µ. Since λ belongs

to the affine hull of Θ, ωλ(µ) can be positive or negative. A positive distorted weight

means that the Sender wants the posterior to generate the highest possible action payoff

and no burning. A negative distorted weight means that the posterior is useful for

disciplining deviations, so the Sender chooses the lowest possible action payoff and the

largest burning amount.

We define the Sender’s generalized subjective payoff function at posterior µ∈∆(Θ),

denoted by V̂λ,C(µ), as follows

V̂λ,C(µ)≜max{ωλ(µ)maxV(µ),ωλ(µ)(minV(µ)−C)}. (6)

In addition, let cav(f) denote the concave envelope of the function f . The characterization

of the Sender’s maximum equilibrium payoff is based on the generalized subjective payoff

function and the concave envelope.

Theorem 1.

V∗
C(µ0)= min

λ∈aff(Θ)
cav(V̂λ,C)(µ0).

To compute the Sender’s maximum equilibrium payoff, we conduct the two-step

optimization approach. First, given any signaling scheme p∈BP(µ0), we calculate the

optimal money-burning scheme and the Receiver’s response V (µ). Note that at this

stage, the variables x(µ), V (µ), and k are linear in the objective and constraints. By

introducing the Lagrange multiplier of (IC) λ, the Lagrangian function is

k+
∑
θ∈Θ

λ(θ)

[∫
µ

µ(θ)

µ0(θ)
(V (µ)−x(µ))dp(µ)−k

]
.
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Thus, in the optimal solution, (V (µ),x(µ)) can be either (maxV(µ),0) or (minV(µ),C). We

know that x(µ)=0 and V (µ)=maxV(µ) when ωλ(µ)>0; x(µ)=C and V (µ)=minV(µ)

when ωλ(µ)<0. In addition, by the first-order condition of variable k, the Lagrange

multiplier must satisfy that λ ∈ aff(Θ). Therefore, after optimizing over the money

burning scheme and the Receiver’s response, the objective becomes

min
λ∈aff(Θ)

∫
µ

max{ωλ(µ)maxV(µ),ωλ(µ)(minV(µ)−C)}dp(µ)

and the Sender aims to maximize the objective over p∈BP (µ0). The second step applies

Sion’s minimax theorem, which permits the interchange of minλ∈aff(Θ) and maxp∈BP(µ0).

The generalized subjective payoff function V̂λ,C(µ) also reveals the economic logic behind

the optimal MDMB, denoted by (p∗,x∗). Suppose λ∗ solves minλ∈aff(Θ)cav(V̂λ,C)(µ0). We

can then identify the money-burning amount and the Receiver’s best response across two

core categories: the persuasion group and the credibility-gaining group. Given a posterior

belief µ, we say µ belongs to the persuasion group if ωλ∗(µ)>0. At such beliefs, the Sender

uses the message for persuasion: the Receiver takes the best response most favorable

to the Sender, and no money is burned. Conversely, µ falls into the credibility-gaining

group if ωλ∗(µ)<0. These messages are not valuable because they are directly persuasive.

They are valuable because they lower deviation payoffs: the Sender burns the maximum

amount and induces the Receiver’s least favorable best response, which helps make the

persuasion group incentive compatible. Based on the above analysis, we present the

following proposition that characterizes the structure of the optimal MDMB.

Proposition 2. The solution consisting of an MDMB (p,x) and V that is feasible to

the program (5) is optimal if and only if there exists λ∈aff(Θ) such that:

(i) for any µ∈supp{p} and ωλ(µ)>0, V (µ)=maxV(µ) and x(µ)=0;

(ii) for any µ∈supp{p} and ωλ(µ)<0, V (µ)=minV(µ) and x(µ)=C;

(iii) p∈ argmaxτ∈BP(µ0)

∫
µ
V̂λ,C(µ)dτ(µ).

The proposition has a saddle-point interpretation. Let

LC[λ,(p,x,V )]=

∫
µ

ωλ(µ)(V (µ)−x(µ))dp(µ).

Following the discussions below Theorem 1, we have shown that

min
λ∈aff(Θ)

max
V∈V,x(µ)∈T,p∈BP(µ0)

LC[λ,(p,x,V )]= max
V∈V,x(µ)∈T,p∈BP(µ0)

min
λ∈aff(Θ)

LC[λ,(p,x,V )].
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Therefore, an optimal solution of program (5), denoted by (p∗,x∗,V ), together with

a minimizing multiplier λ, can be interpreted as a Nash equilibrium of a zero-sum

game. Given λ, conditions (i) and (ii) choose the pointwise best response to the sign

of ωλ(µ), while condition (iii) chooses the best distribution of posteriors. Given a feasible

incentive-compatible solution, changing λ∈aff(Θ) cannot change the value of LC because

(IC) makes all type reports yield the same interim payoff. Thus the feasible solution and

the associated multiplier form a saddle point, which proves the optimality characterization.

Beyond these two groups, when ωλ∗(µ)=0, the message belongs to a third group, which

balances interim payoffs to satisfy the incentive compatibility condition (IC). At these

beliefs, if the Receiver’s action lies between the most preferred and the least preferred best

responses, the Sender can reduce the burning cost by slightly shifting the Receiver’s mixed

strategy toward the Sender’s least preferred action. Thus, the following corollary holds:

the Sender burns money only when the Receiver takes the least preferred best response.

Corollary 2. There is an optimal solution consisting of an MDMB (p,x) and V to the

program (5) such that in equilibrium, x(µ)>0 only if V (µ)=minV(µ) for all µ∈supp{p}.

4 Money Burning Improves Mediated Communica-

tion

To understand the effect of money burning and the budget C, we have to charac-

terize the properties of the credibility-gaining group. In this section, we show that the

credibility-gaining group is not only a feature of the optimal design; it is also the source

of strict gains from increasing the burning budget.

The intuition comes from the characterization in Proposition 2. A larger budget

matters only at posteriors with negative distorted weight, because these are exactly the

posteriors at which the optimal mechanism burns the full amount C. At a differentiability

point and holding the optimal posterior distribution fixed, the envelope intuition gives
∂V∗

C(µ0)

∂C
=−

∫
µ∈{µ:ωλ∗(µ)<0}

ωλ∗(µ)dp∗(µ)

where λ∗ denotes the Lagrange multiplier, and p∗ represents the optimal signaling scheme

under budget C in the MDMB problem. Since the integrand is negative exactly on the
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credibility-gaining group, this expression suggests that increasing C creates strict value

precisely when such posteriors are used.8

To characterize the credibility-gaining group, we impose the following assumption on the

Receiver’s payoff functions. This assumption holds generically.9 Whenever this assumption

holds, we can show that, generically, the credibility-gaining group is non-empty, implying

that money burning improves mediated communication.

Assumption 1. For any belief µ and any a ∈ RO(µ), there exists µ′ such that

supp{µ′}=supp{µ} and RO(µ′)={a}.10

Let V∗
CT (µ0) denote the Sender’s maximum payoff under cheap talk equilibrium given

the prior µ0. According to Lipnowski and Ravid [2020], V∗
CT (µ0)=qcav(V)(µ0) where

qcav(f) is the quasi-concave envelope of function f . Then, we state the following theorem.

When the budget exceeds the range of action payoffs, either additional burning capacity

strictly improves the Sender’s payoff, or the mediated mechanism with money burning

offers no payoff advantage over standard MD and cheap talk.

Theorem 2. Under Assumption 1, for any C2>C1>maxµ,V (µ)∈V(µ)V (µ)−minµ,V (µ)∈V(µ)V (µ),

either V∗
C2
(µ0)>V∗

C1
(µ0) or V∗

C2
(µ0)=V∗

0(µ0)=V∗
CT (µ0).

Proof Overview. The proof of Theorem 2 formalizes the following idea. If increasing the

budget from C1 to C2 creates no payoff gain, then an optimal design under C1 must also

be optimal under C2, and therefore it cannot contain posteriors with negative distorted

weight under the larger budget. The remaining posteriors are divided into a persuasion

group and a balancing group. The persuasion group must deliver the same Sender payoff

across all its posteriors, while the aggregate belief of the balancing group must lie on the

boundary of the simplex once the budget exceeds the range of action payoffs. This lowers

the dimension of the problem, so the same argument can be applied recursively until

8This calculation is heuristic because it does not directly apply the envelope theorem. A related
rigorous argument is established in the proof of Theorem 2 in the appendix.

9The Lebesgue measure of the set of Receiver payoff functions that do not satisfy this condition
is zero in the entire function space.

10This condition is also present in Lipnowski et al. [Forthcoming], where they employ it as a generic
sufficient criterion for the uniqueness of the Sender’s payoff under perfect Bayesian equilibrium in the
Bayesian persuasion game.
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the outcome can be represented by a cheap talk equilibrium. The genericity condition

in Assumption 1 rules out profitable boundary deviations during this recursion.

Theorem 2 characterizes the consequence of having no strict gain from a larger burning

budget. In particular, it shows that money burning must expand the equilibrium payoff

set and strictly improve the Sender’s payoff unless communication via a trusted mediator

collapses to that of cheap talk. Building on this characterization, we provide a mild

condition under which the credibility-gaining force is guaranteed to be present, thereby

ensuring that money burning strictly improves mediated communication.

Proposition 3. Under Assumption 1, if qcav(V)(µ0)≠cav(V)(µ0) and there is a suf-

ficiently small ε>0 such that qcav(V)(µ0+ε(µ−µ0))=qcav(V)(µ0) for all µ∈∆(Θ),

it follows that V∗
0(µ0)<V∗

C(µ0) for any C>maxµ,V (µ)∈V(µ)V (µ)−minµ,V (µ)∈V(µ)V (µ).

By Proposition 3, and following a similar argument to Corollary 2 in Lipnowski and

Ravid [2020], we immediately obtain that the value of MDMB serves as a strict upper

bound on the Sender’s maximum equilibrium payoff achievable under MDMB with

finite budgets, for almost all prior beliefs. We summarize this finding in Corollary 3,

which shows that, generically, money burning (without budgetary constraints) strictly

improves communication efficiency relative to smaller budgets, including the case of

classical mediated communication.

Corollary 3. Under Assumption 1 and for any C∈ [0,+∞), for almost all prior beliefs

µ0∈∆(Θ), either V∗
CT (µ0)=maxµ∈∆(Θ)maxV(µ) or V∗

C(µ0)<V∗(µ0).

5 The Value of MDMB

In this section, we characterize the value of MDMB when the burning budget is un-

bounded. The finite-budget characterization in Theorem 1 already shows that credibility-

gaining posteriors have negative distorted weight. As the budget grows, these negative

weights cannot remain bounded away from zero in an optimal multiplier: otherwise

the term associated with full burning would dominate the generalized subjective payoff

function. Thus, in the limit, the affine multiplier behaves like an ordinary subjective prior

in ∆(Θ). This observation connects the value of MDMB to robust Bayesian persuasion.
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More concretely, if λC is a minimizing multiplier associated with the optimal MDMB

under budget C, then the boundedness of the value forces the negative part of λC to

vanish as C becomes large. Hence, although some finite-budget multipliers may satisfy

λC(θ)<0, their negative components converge to zero as the budget increases. When

C=+∞, the relevant multipliers can therefore be interpreted as subjective priors.

We define type θ’s likelihood-adjusted share of the ex-post payoff maxV(µ) at posterior

µ as V̂θ(µ)=
µ(θ)
µ0(θ)

maxV(µ).11 The likelihood ratio µ(θ)
µ0(θ)

is the weight with which posterior

µ contributes to type θ’s interim payoff. Based on this adjusted ex-post payoff, we

introduce the Sender’s subjective payoff function under the posterior µ and the subjective

prior λ∈∆(Θ) as

V̂λ(µ)≜Eθ∼λ{V̂θ(µ)}=
∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
maxV(µ).12 (7)

Given a canonical MDMB (π,x), we define the interim signaling payoff of type θ

under signaling scheme π as follows,

Vπ(θ)≜
∑

µ∈supp{π(θ)}

π(µ|θ)maxV(µ). (8)

The following proposition characterizes the value of MDMB.

Proposition 4. V∗(µ0)=minλ∈∆(Θ)cav(V̂λ)(µ0)=maxπminθ∈ΘVπ(θ).

The first equality follows from the limiting version of Theorem 1: as the negative part

of the affine multiplier disappears, the generalized subjective payoff function converges

to V̂λ with λ∈∆(Θ). The second equality has a direct incentive interpretation. Given

a signaling scheme π, nonnegative money burning implies that any incentive-compatible

implementation based on π cannot give the Sender a common payoff above minθVπ(θ),

because every type must be willing to report truthfully and burning can only reduce

payoffs. Conversely, the following construction shows that any signaling scheme can be

made approximately incentive compatible by adding small-probability credibility-gaining

messages and suitable money burning.

Claim 1. Given any signaling scheme π :Θ→∆(∆(Θ)), let µθ denote the degenerate

11This follows from the fact that Eθ∼µ0{V̂θ(µ)} =maxV(µ). The notation V̂θ is also known as
truth-adjusted welfare function introduced by Doval and Smolin [2024].

12Note that when λ=µ0 the subjective payoff function under the posterior µ becomes maxV(µ).
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posterior that assigns probability one to type θ. For δ∈(0,1), construct an MDMB (π̄,x̄) by

π̄(µ|θ)=(1−δ)π(µ|θ)+δ1{µ=µθ},

and

x̄(µ)=


Vπ̄(θ)−minθ′∈ΘVπ̄(θ′)

π̄(µθ|θ)
µ=µθ for some θ∈Θ,

0 otherwise.

The mechanism (π̄,x̄) is incentive-compatible for δ∈(0,1), and the Sender’s payoff under

this mechanism converges to minθ∈ΘVπ(θ) as δ→0+.

The construction retains the original signaling scheme with probability close to one

and adds type-revealing messages with small probability. These additional messages are

credibility-gaining messages: they need not be attractive on their own, but they allow

the mechanism to equalize interim payoffs across types. Although this construction may

not be optimal for any finite C (as shown in Proposition 2 since the money-burning

amounts differ across messages), as C→∞, the messages outside the persuasion group

play an increasingly negligible role in the optimal design. Therefore, the construction in

Claim 1 provides a good approximation, and the Sender’s payoff under this construction

converges to the value of MDMB as δ→0+ and C→+∞.

This section also highlights that when C is sufficiently large, the persuasion group

consists of posteriors supported by the signaling scheme that maximizes the Sender’s min-

imum interim payoff. Moreover, the Sender’s payoff approaches V∗(µ0), as characterized

in Proposition 4, as C→∞.

5.1 Money Burning Secures Commitment

We demonstrate that the value of MDMB can be interpreted as the value of two robust

Bayesian persuasion problems. In both interpretations, the Sender has full commitment

power but evaluates signaling schemes through a worst-case criterion. Therefore, compared

to classical MD, MDMB implements part of the commitment value of Bayesian persuasion

through the money-burning instrument. It also provides a theoretical micro-foundation

for max-min persuasion objectives.

The max-min representation in Proposition 4 indicates that the value of MDMB is the

same as the value of a Sender who has full commitment power and chooses a signaling
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scheme to maximize his minimum interim payoff across types. This problem is cautious

Bayesian persuasion: the Sender has full commitment power but acts robustly to the

type realization Doval and Smolin [2021, 2024]. The following corollary constitutes our

first implication of Proposition 4.

Corollary 4. The value of MDMB equals the payoff of the Sender with full commitment

power but who is cautious.

The minimization over subjective priors in Proposition 4 relates the value of MDMB to

robust Bayesian persuasion with heterogeneous beliefs. We call a subjective distribution

λ∈∆(Θ) the worst Sender’s subjective prior if it minimizes cav(V̂λ)(µ0), and we refer

to this minimized value as the worst Sender’s subjective expected payoff. Based on

the model introduced by Alonso and Câmara [2016], in which the Sender’s and the

Receiver’s subjective priors are heterogeneous, Proposition 4 shows that the value of

MDMB coincides with the Sender’s payoff under the worst subjective prior. Hence, the

following corollary is our second implication.

Corollary 5. The value of MDMB V∗(µ0) equals the payoff of the Sender under Bayesian

persuasion with heterogeneous priors, in which the Sender holds the worst subjective prior

and the Receiver has prior µ0.

5.2 More on the Persuasion Group

In Section 5, we have examined the properties of the persuasion group under a suf-

ficiently large budget. Note that Proposition 4 also provides a minimax characterization,

where the limiting Lagrange multiplier is a nonnegative subjective prior. Accordingly, in

this section, we further characterize the persuasion group under a large budget. According

to Proposition 4, the key object is a signaling scheme that maximizes the minimum

interim payoff, which we refer to as the optimal signaling scheme. We can compute the

optimal signaling scheme from the saddle-point relation between this signaling scheme

and the worst subjective prior.

The worst subjective belief and the optimal signaling scheme can be modeled as a

Nash equilibrium in a zero-sum game between the Sender and Nature. In this game,
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the Sender chooses a signaling scheme p∈BP(µ0), while Nature selects the Sender’s

subjective prior λ∈∆(Θ). The Sender seeks to maximize the following payoff function,

whereas Nature aims to minimize it.

L(λ,p)≜
∫
µ

V̂λ(µ)dp(µ). (9)

This function represents the Sender’s subjective expected payoff under the signaling

scheme p and the prior belief λ. The following propositions state the indifference condition

that characterizes the saddle point of the zero-sum game.

Proposition 5. A subjective prior λ∗ ∈∆(Θ) is the worst Sender’s subjective prior

if and only if there exists p∗∈BP(µ0) such that L(λ∗,p∗)=cav(V̂λ∗)(µ0), and for any

θ∈supp(λ∗), L(λ∗,p∗)=L(µθ,p
∗), and for any θ∉supp(λ∗), L(λ∗,p∗)≤L(µθ,p

∗).13

Proposition 6. A signaling scheme p∗ ∈ BP(µ0) is optimal if and only if there

exists λ∗ ∈ ∆(Θ) such that L(λ∗, p∗) = cav(V̂λ∗)(µ0), and for any θ ∈ supp(λ∗),

L(λ∗,p∗)=L(µθ,p
∗), and for any θ∉supp(λ∗), L(λ∗,p∗)≤L(µθ,p

∗).

These two propositions jointly characterize the worst subjective prior and the optimal

signaling scheme. At a saddle point, Nature puts positive probability only on types whose

interim signaling payoffs are minimal; types outside Nature’s support have weakly higher

interim payoffs. Thus the persuasion group under a large budget is pinned down by the

signaling scheme that survives this max-min indifference condition.

We can apply the characterization of the worst subjective prior to narrow the possible

range of the set argminλ∈∆(Θ)cav(V̂λ)(µ0) when there are only two possible types of the

Sender in the appendix.

5.3 The Salesman Example

At the end of this section, we use our previous results to compare the MDMBs with

different budgets, Bayesian persuasion, mediated communication, and cheap talk using

Example 1.

We begin by characterizing V∗
C(µ0). By Theorem 1, we need to consider four lines for a

given parameter λ∈R, namely l1(µ)=0,l2(µ)=−C(λµ
µ0
+ (1−λ)(1−µ)

1−µ0
),l3(µ)=

λµ
µ0
+ (1−λ)(1−µ)

1−µ0

13µθ is the distribution in ∆(Θ) with a singleton support {θ}.
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and l4(µ)=(1−C)(λµ
µ0
+ (1−λ)(1−µ)

1−µ0
). Correspondingly, we have that for µ∈ [0,1],

V̂λ,C(µ)=


max{l1(µ),l2(µ)} µ< 1

2
;

max{l2(µ),l3(µ)} µ= 1
2
;

max{l3(µ),l4(µ)} µ> 1
2
.

Since V̂λ,C is convex and upper semi-continuous on µ ∈ [0, 1
2
) and µ ∈ (1

2
,1], to com-

pute cav(V̂λ,C)(µ0) we only need to evaluate V̂λ,C(0) = max{0,−C 1−λ
1−µ0

}, V̂λ,C(
1
2
) =

max{−C
2
( λ
µ0
+ 1−λ

1−µ0
),1

2
( λ
µ0
+ 1−λ

1−µ0
)} and V̂λ,C(1)=max{ λ

µ0
,(1−C) λ

µ0
}. Assuming µ0<

1
2
,

we can only partition µ0 into 0,
1
2
or 0,1. Since V̂λ,C(0),V̂λ,C(

1
2
),V̂λ,C(1) are all decreasing in

λ for λ≥0, to find the minimum concavification value, we only need to consider the case of

λ≤0. We then divide this case into two subcases: λ∈ [− µ0

1−2µ0
,0] and λ∈(−∞,− µ0

1−2µ0
).

By considering two subcases, we solve the Lagrange multiplier λ∗= −µ0

(1−µ0)C−µ0
for C>1.

Thus, we can solve for the result and obtain that for µ0<
1
2
,

V∗
C(µ0)=

 0 C≤1;

(C−1)µ0

C(1−µ0)−µ0
C>1.

We thus show the optimal Sender’s payoffs of different communication protocols in Fig-

ure 2. The red line is the concave envelope of maxV(µ), which is the result of Bayesian per-

suasion. The black line is the result of the MDMB with bound C=+∞, i.e. V∗(µ0). The

blue line is the result of V∗
2(µ0). Finally, we can see that regardless of what we use among

the MDMB with bounded budget C≤1, cheap talk, or classical mediated communication,

we can only get the results as the green line, which cannot benefit from those protocols.

µ0

V

0 10.5

1

Figure 2: Comparison of Different Protocols
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6 Discussions

6.1 The Value of Commitment in Web 3 Communities

The previous sections identify MDMB as an intermediate commitment technology:

stronger than cheap talk because a mediator can enforce report-contingent consequences,

but weaker than Bayesian persuasion because the Sender still privately observes his type

and chooses his report. This distinction is useful for Web 3.0 environments, where smart

contracts and transparent algorithms can enforce communication rules and observable

costs without giving the Sender full commitment power. Let V∗
BP (µ0) represent the value

of Bayesian persuasion; that is, V∗
BP (µ0)=cav(V)(µ0). This section compares V∗

BP (µ0)

with V∗(µ0), which captures the value achievable through MDMB-like commitment.

In conventional environments, communication without commitment is often modeled

as cheap talk. Consequently, V∗
BP (µ0)−V∗

CT (µ0) quantifies the conventional value of

commitment. In Web 3.0 communities, as discussed by Drakopoulos et al. [2023], smart

contracts can serve as transparent mediators: they can implement pre-specified algorithms,

make outputs observable, and impose report-contingent costs through gas fees, token

transfers, or subsidies. These technologies move the relevant benchmark away from pure

cheap talk and toward MDMB. Hence, we define V∗
BP (µ0)−V∗(µ0) as the refined value

of commitment in Web 3.0 communities. This gap is the remaining cost of not having

full commitment after algorithmic mediation and enforceable burning are available.

Our first result establishes the condition under which the refined value of commitment

vanishes.

Proposition 7. If V∗(µ0)=V∗
BP (µ0) then V∗

CT (µ0)=V∗
0(µ0)=V∗(µ0)=V∗

BP (µ0).

Intuitively, if MDMB already attains the Bayesian persuasion value, then algorithmic

mediation and enforceable burning close the entire commitment gap. In that case, the com-

parison result of Corrao and Dai [2023] implies that standard mediated communication and

cheap talk must also attain the Bayesian persuasion value. By Proposition 7, if V∗
CT (µ0)<

V∗
BP (µ0), then V∗(µ0)<V∗

BP (µ0). Consequently, we obtain the following corollary, which

compares the conventional value of commitment with the refined value of commitment.
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Corollary 6. There is a positive value of commitment, i.e. V∗
CT (µ0)<V∗

BP (µ0), if and

only if there is a positive refined value of commitment in the Web 3.0 community, i.e.

V∗(µ0)<V∗
BP (µ0).

The equivalence in Corollary 6 does not imply that MDMB always narrows the commit-

ment gap. In Example 4, we show that the relation V∗
CT (µ0)=V∗

0(µ0)=V∗(µ0)<V∗
BP (µ0)

can hold even under Assumption 1. This is the case in which the refined value of

commitment is positive and equal to the conventional value of commitment.

Corollary 6 has an important implication: if commitment is valuable in conventional

communication environments, then full commitment remains valuable even in Web 3.0

communities with algorithmic mediation and enforceable burning. At the same time,

whenever MDMB improves on the cheap-talk benchmark, the refined value of commitment

is smaller than the conventional value. Thus algorithmic mediation and enforceable

burning can mitigate, but generally do not eliminate, the loss from the absence of full

commitment. In addition, according to Corollary 2 in Lipnowski and Ravid [2020], the

refined value of commitment is strictly positive under almost all prior beliefs as long as

the value of commitment is strictly positive.

6.2 Comparison with Money Burning in Cheap Talk

Numerous studies have explored the role of money burning in cheap talk equilibria

Austen-Smith and Banks [2000], Kartik [2007], Karamychev and Visser [2017], where

money burning is a voluntary costly signal chosen by the Sender. These studies show

that money burning can enhance the precision of a cheap talk equilibrium, but it makes

cheap talk influential14 only if some cheap talk equilibrium without money burning is

already influential. Another limitation is that, although money burning can expand the

equilibrium set of cheap talk in some cases, the Sender may dissipate all informational

gains through the burning cost.

Under transparent motives, this limitation is stark: the Sender cannot use voluntary

money burning to improve his payoff in a cheap talk equilibrium. In the binary-type

14An equilibrium is influential if there are at least two of the Receiver’s actions taken along the
equilibrium path with the same amount of money burning.
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example, Example 1, when µ0<0.5, the Sender cannot achieve a higher payoff than the

no-communication payoff under cheap talk, cheap talk with money burning, or classical

mediated communication. Money burning can still expand the cheap-talk equilibrium set;

for example, burning a payoff of 1 at posterior µ=1 can induce a separating equilibrium.

But it does not improve the Sender’s payoff. In MDMB, by contrast, burning is an

enforceable consequence of a mediated report. It can therefore serve as an incentive

instrument: credibility-gaining messages discipline deviations and make more persuasive

messages incentive compatible. This distinction explains why money burning can enhance

the precision of cheap talk without improving the Sender’s credibility, as in Theorems

1 and 2 of Kartik [2007], whereas Theorem 2 shows that money burning can expand

the equilibrium payoff set in mediated communication.

Beyond the assumption of transparent motives, a study on the implementation problem

Liu and Wu [2024] demonstrates a significant difference in the implementability conditions

between implementing a cheap talk equilibrium with money burning and a mediated

communication equilibrium with money burning. In addition, in Example 3, we show

that money burning cannot always make mediated communication credible, implying

that money burning cannot enhance mediated communication and the necessity of the

transparent motives assumption.

7 Concluding Remarks

This paper asks when a purely wasteful action can improve strategic communication.

The answer is not that money burning is valuable by itself. Without commitment,

burning is only a voluntary costly signal and generally cannot improve on cheap talk.

With full commitment, burning is redundant because the Sender can directly commit

to an information structure. Money burning becomes useful at an intermediate level

of commitment, where a mediator can enforce report-contingent consequences but the

Sender still privately observes his type and chooses his report.

We formalize this intermediate environment through mediated communication with

money burning (MDMB). By developing a revelation principle tailored to observable money

burning, we reduce the problem to a belief-based program with incentive-compatibility,
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obedience, Bayes-plausibility, and budget constraints. The optimal mechanism separates

posterior messages into a persuasion group and a credibility-gaining group. Persuasion-

group messages induce the Receiver’s best responses most favorable to the Sender and

burn no money; credibility-gaining messages burn resources and induce less favorable

actions, but they discipline deviations and make the persuasive messages credible.

The main result shows that this force is generically strict. Once the burning bud-

get exceeds the range of action payoffs, increasing the budget strictly improves the

Sender’s payoff unless the value of MDMB collapses to the cheap-talk benchmark. Thus

money burning does not merely refine communication equilibria. In a mediated envi-

ronment, it can expand the Sender’s equilibrium payoff set and strictly improve mediated

communication whenever commitment has value for almost all priors.

In practice, this framework clarifies the role of algorithmic mediation in Web 3.0

communities. Smart contracts and transparent algorithms can implement MDMB-like

communication by enforcing pre-specified rules and report-contingent costs. They can

therefore mitigate the loss from the absence of full commitment, but they generally do

not eliminate it. The remaining gap between Bayesian persuasion and MDMB is the

refined value of commitment.

These conclusions rely on the transparent-motives assumption. In environments with

state-dependent Sender preferences, money burning may interact with incentives in

different ways. Deriving sharper quantitative bounds on the payoff improvement from

money burning, and extending the analysis beyond transparent motives, remain natural

directions for future work.
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Appendix

A Omitted Examples

A.1 The Necessity of Assumption 1

In this section, we provide an example to show how the results in Section 4 fail if

Assumption 1 does not hold.

Example 2. We present an abstract setting in this example, where we only specify the

belief-value function and ensure the existence of the basic settings of A,u,v,Θ by imposing

the upper-semi continuity of the belief-value function.

We assume that there are three distinct types θ1,θ2 and θ3. The maximum of belief-value

correspondence is

V (µ)=



7
3

µ(θ1)=1

2 µ(θ1)=0,µ(θ2)∈ [0,1
2
)

3 µ(θ1)=0,µ(θ2)∈ [1
2
,3
4
]

1 µ(θ1)=0,µ(θ2)∈(3
4
,1]

1 otherwise

.

By restricting the support to {θ2,θ3}, the value function of Example 2 coincides with

Example 3 or Figure 7 in Salamanca [2021]. For µ0=(1
2
,1
6
,1
3
), since V∗

0((0,
1
3
,2
3
))= 7

3
as

shown by Salamanca [2021], splitting µ0 into (1,0,0) and (0, 1
3
, 2
3
) yields V∗

MD(µ0)=
7
3
.

Furthermore, the interim payoff of θ1 cannot exceed 7
3
, implying that V∗(µ0)≤ 7

3
. Hence,

we obtain V∗(µ0)=V∗
MD(µ0)=

7
3
. However, to find a cheap talk equilibrium with 7

3
as the

Sender’s payoff, we need to split µ0 into (1,0,0) and (0,1
3
,2
3
) and keep (1,0,0) unchanged.

Since V∗
CT ((0,

1
3
, 2
3
))=2< 7

3
=V ((1,0,0)), no cheap talk equilibrium achieves 7

3
for the

Sender, and thus V∗
CT (µ0)<V∗

MD(µ0)=V∗(µ0) for µ0=(1
2
,1
6
,1
3
).

A.2 The Necessity of Transparent-motives Assumption

In this section, we provide an example to show that without the transparent-motives

assumption, money burning may not improve mediated communication at all.
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Example 3. Consider a buyer (Sender) and a seller (Receiver) in a market. The buyer’s

valuation of the seller’s product, which is the buyer’s private information, is drawn from

a set Θ={1,2}. The probability that the valuation v is 2 is given by µ0.

The seller can set a price p chosen from the set A={1,2}. When the seller sets a

price p and the buyer’s valuation is v, the payoffs are defined as follows:

� Buyer’s payoff: v(p,v)=max{0,v−p}, representing the buyer’s surplus.

� Seller’s payoff: u(p,v)= I(v≥p)·p, where I(v≥p) is an indicator function equal

to 1 if v≥p and 0 otherwise, representing the seller’s revenue.

In this example, we show that for any µ0>0.5, there is no MDMB that can induce

an outcome where the seller sets a price of 1. Therefore, MDMB cannot improve the

buyer’s total payoff; however, BP can. Further, we show that even if the money burning

is private, which is a stronger setting, the money burning still cannot improve mediated

communication. In this setting, we can merge the posteriors that induce the same

action of the seller. It is without loss of generality to assume that there are two possible

posteriors x1<x2 of the seller induced by an MDMB. If the MDMB can improve the

Sender’s payoff, then we must have x1≤0.5≤x2.

If the unconditional probability of the posterior x1 is p, then we must have px1+(1−

p)x2=µ0. Suppose the expected amount of money burned by a valuation-1 buyer is

T (1), and the expected amount of money burned by a valuation-2 buyer is T (2). Then,

the incentive-compatible constraints can be written as

T(2)≥T(1)

and
px1

px1+(1−p)x2
−T(2)≥ p(1−x1)

p(1−x1)+(1−p)(1−x2)
−T(1).

Thus, we can deduce that
px1

px1+(1−p)x2
≥ p(1−x1)

p(1−x1)+(1−p)(1−x2)
,

which is equivalent to x1≥x2. A contradiction!

A.3 No Value of MDMB

In this section, we provide an example showing that the MDMB may not improve

the communication efficiency even under Assumption 1. Thus, the phrases, “almost all”
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or “generically”, in Section 4 are necessary.

Example 4. The Receiver has three possible actions a1,a2,a3 and the Sender has two

possible types H,L. The prior belief assigns probability µ0 to the Sender’s type being H.

The Sender’s values for the actions are v(a1)=0,v(a2)=
1
4
,v(a3)=1. We summarize the

Receiver’s payoffs in Table 1.

u(a,θ) H L
a1 -4 1
a2 0 0
a3 1 -2

Table 1: Receiver’s payoff matrix.

In this example, the belief-value correspondence is

V(µ)=



1 µ∈(2
3
,1]

[1
4
,1] µ= 2

3

1
4

µ∈(1
5
,2
3
)

[0,1
4
] µ=1/5

0 µ< 1
5

.

µ0

V

0 12
3

1

1
5

Figure 3: Results of Example 4.

We depict V(µ) on Figure 3 as the black line, which corresponds to the outcome under

a mediator without money burning and cheap talk. Based on Proposition 8, we display

the result of V∗ on Figure 3 as the blue line and V∗
BP as the red line, with the procedure

omitted. We observe that, when µ0=
1
5
, the case of V∗

CT (µ0)=V∗
0(µ0)=V∗(µ0)<V∗

BP (µ0)

arises under Assumption 1.
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B Omitted Proofs

B.1 Omitted Proofs in Section 2.2

Proof of Proposition 1. For any MDMB (M,S,ϕ) and a corresponding PBE assessment

(σ,α,µ)∈E[GM,S,ϕ(µ0)], we will directly construct a canonical MDMB (π,x) and a corre-

sponding PBE canonical assessment (σ∗,α∗,µ∗)∈E[G(π,x)(µ0)] such that the constructed

canonical assessment is payoff-equivalent to the original assessment.

The canonical MDMB we constructed is as follows: for any µ∈∆(Θ),θ∈Θ,

π(µ|θ)=
∑

s∈S,t∈T,µ(s,t)=µ,m∈M

ϕ(s,t|m)σ(m|θ), (10)

and for any µ∈∆(Θ)

x(µ)=


∑

s∈S,t∈T,µ(s,t)=µ,m∈M,θ∈Θϕ(s,t|m)σ(m|θ)µ0(θ)t∑
s∈S,t∈T,µ(s,t)=µ,m∈M,θ∈Θϕ(s,t|m)σ(m|θ)µ0(θ)

∑
s,t,µ(s,t)=µ,m,θϕ(s,t|m)σ(m|θ)µ0(θ)≠0

0 otherwise
.

(11)

Note that the above canonical MDMB is well-defined since the support of ϕ(m) is finite

and x(µ)∈T .

The canonical assessment (σ∗,α∗,µ∗) we constructed is as follows: for all θ, σ∗(θ|θ)=1;

for all µ∈∆(Θ), µ∗(µ)=µ; for all µ∈supp{π(θ)} for some θ∈Θ,

α∗(µ)=
∑

s∈S,t∈T,µ(s,t)=µ

∑
θ∈Θ,m∈Mµ0(θ)σ(m|θ)ϕ(s,t|m)∑

s′∈S,t′≥0,µ(s′,t′)=µ

∑
θ∈Θ,m∈Mµ0(θ)σ(m|θ)ϕ(s′,t′|m)

α(s,t).

For µ∉supp{π(θ)} for any θ∈Θ, α∗(µ) is any best response given posterior belief µ.

Subsequently, we have to verify two things. The first is that the canonical assessments

(σ∗,α∗,µ∗)∈E[Gπ,x(µ0)]. The second is that (σ∗,α∗,µ∗) and (σ,α,µ) are payoff-equivalent.

Before the verification, we prove the following lemma.

Lemma 1. Suppose µ=µ(s,t)∈supp{π(θ̂)} for some θ̂, then∑
θ∈Θ,m∈Mµ0(θ)σ(m|θ)ϕ(s,t|m)∑

µ(s′,t′)=µ

∑
θ∈Θ,m∈Mµ0(θ)σ(m|θ)ϕ(s′,t′|m)

=

∑
m∈Mσ(m|θ̂)ϕ(s,t|m)∑

µ(s′,t′)=µ

∑
m∈Mσ(m|θ̂)ϕ(s′,t′|m)

.

Proof of Lemma 1. By the theorem on equal ratios, it suffices to show that for any

θ̄∈supp{µ}, we have that∑
m∈Mσ(m|θ̂)ϕ(s,t|m)∑

µ(s′,t′)=µ

∑
m∈Mσ(m|θ̂)ϕ(s′,t′|m)

=

∑
m∈Mσ(m|θ̄)ϕ(s,t|m)∑

µ(s′,t′)=µ

∑
m∈Mσ(m|θ̄)ϕ(s′,t′|m)

. (12)

According to Bayesian updating, for any s′′∈S,t′′≥0 such that µ(s,t)=µ(s′′,t′′), we
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have that
µ0(θ̂)

∑
m∈Mσ(m|θ̂)ϕ(s,t|m)

µ0(θ̄)
∑

m∈Mσ(m|θ̄)ϕ(s,t|m)
=
µ(θ̂|s,t)
µ(θ̄|s,t)

=
µ(θ̂|s′′,t′′)
µ(θ̄|s′′,t′′)

=
µ0(θ̂)

∑
m∈Mσ(m|θ̂)ϕ(s′′,t′′|m)

µ0(θ̄)
∑

m∈Mσ(m|θ̄)ϕ(s′′,t′′|m)
.

Thus, ∑
m∈Mσ(m|θ̂)ϕ(s,t|m)∑

m∈Mσ(m|θ̂)ϕ(s′′,t′′|m)
=

∑
m∈Mσ(m|θ̄)ϕ(s,t|m)∑

m∈Mσ(m|θ̄)ϕ(s′′,t′′|m)
.

Since s′′,t′′ can be any pair satisfying that µ(s′′,t′′)=µ, by the theorem on equal ratios,

Equation 12 holds.

Sender’s optimality and payoff-equivalence for the Sender. To show Sender’s

optimality and Sender’s payoff-equivalence, it is sufficient to show that the expected

payoffs of type θ Sender under both assessments are the same. The expected payoff of

type θ Sender under the assessment (σ,α,µ) is∑
m∈M,s∈S,t∈T,a∈A

σ(m|θ)ϕ(s,t|m)α(a|s,t)(v(a)−t).

The expected payoff of type θ Sender under the assessment (σ∗,α∗,µ∗) is∑
µ∈supp{π(θ)},a∈A

π(µ|θ)α∗(a|µ)(v(a)−x(µ)).

These two expected payoffs are the same, since by Lemma 1, for any a∈A,s∈S,t∈T

the coefficient of α(a|s,t) where µ(s,t)=µ∈supp{π(θ)} in the expression∑
µ∈supp{π(θ)},a∈A

π(µ|θ)α∗(a|µ)v(a)

is ∑
s′,t′,m,µ(s′,t′)=µ

σ(m|θ)ϕ(s′,t′|m)

∑
θ′∈Θ,m∈Mµ0(θ

′)σ(m|θ′)ϕ(s,t|m)∑
s′∈S,t′≥0,µ(s′,t′)=µ

∑
θ′∈Θ,m∈Mµ0(θ′)σ(m|θ′)ϕ(s′,t′|m)

v(a)

=
∑

s′,t′,m,µ(s′,t′)=µ

σ(m|θ)ϕ(s′,t′|m)

∑
mσ(m|θ)ϕ(s,t|m)∑

s′,t′,m,µ(s′,t′)=µσ(m|θ)ϕ(s′,t′|m)
v(a)

=
∑
m

σ(m|θ)ϕ(s,t|m)v(a)

where the second equation holds by Lemma 1, and expected money burning of type-θ

Sender of (σ∗,α∗,µ∗) is∑
µ∈supp{π(θ)},a∈A

π(µ|θ)α∗(a|µ)x(µ)=
∑

µ∈supp{π(θ)}

π(µ|θ)x(µ)

=
∑

µ∈supp{π(θ)}

π(µ|θ)
∑

s,t,µ(s,t)=µ,m∈Mσ(m|θ)ϕ(s,t|m)t∑
µ(s,t)=µ

∑
m∈Mσ(m|θ)ϕ(s,t|m)

=
∑

m∈M,s∈S,t∈T

σ(m|θ)ϕ(s,t|m)t,

where the second equation holds by Lemma 1.
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Receiver’s optimality. Since α(s,t) is the best response under the belief µ(s,t) and

α∗(µ) is a convex combination of some α(s′,t′) where µ(s′,t′)=µ, by the convexity of

the best response set, α∗(µ) must satisfy the Receiver’s optimality condition.

Bayesian updating. Given µ∈∆(Θ), for any s,t such that µ(s,t)=µ=µ∗(µ), by

Bayesian updating, we have that for any θ∈Θ

µ(θ|s,t)
∑

θ′∈Θ,m∈M

µ0(θ
′)σ(m|θ′)ϕ(s,t|m)=µ0(θ)

∑
m∈M

σ(m|θ)ϕ(s,t|m).

Hence,

µ(θ)
∑

s,t,µ(s,t)=µ

∑
θ′∈Θ,m∈M

µ0(θ
′)σ(m|θ′)ϕ(s,t|m)=

∑
s,t,µ(s,t)=µ

µ0(θ)
∑
m∈M

σ(m|θ)ϕ(s,t|m).

That is

µ∗(θ|µ)
∑
θ′

µ0(θ
′)π(µ|θ′)=µ0(θ)π(µ|θ).

Receiver’s payoff-equivalence. Receiver’s payoff under assessment (σ,α,µ) is∑
θ∈Θ

µ0(θ)
∑
m,s,t,a

σ(m|θ)ϕ(s,t|m)α(a|s,t)u(a,θ).

Receiver’s payoff under assessment (σ∗,α∗,µ∗) is∑
θ∈Θ

µ0(θ)
∑

µ∈supp{π(θ)}

∑
a∈A

π(µ|θ)α∗(a|µ)u(a,θ).

These two payoffs are the same since, by the definition of α∗ and Lemma 1,∑
θ∈Θ

µ0(θ)
∑

µ∈supp{π(θ)}

∑
a∈A

π(µ|θ)α∗(a|µ)u(a,θ)

=
∑
θ∈Θ

µ0(θ)
∑

µ∈supp{π(θ)}

∑
s∈S,t∈T :
µ(s,t)=µ

∑
a∈A

π(µ|θ)
∑

θ′∈Θ,m∈Mµ0(θ
′)σ(m|θ′)ϕ(s,t|m)∑

s′∈S,t′∈T :
µ(s′,t′)=µ

∑
θ′∈Θ,m∈Mµ0(θ′)σ(m|θ′)ϕ(s′,t′|m)

α(a|s,t)u(a,θ)

=
∑
θ∈Θ

µ0(θ)
∑

µ∈supp{π(θ)}

∑
s∈S,t∈T :
µ(s,t)=µ

∑
a∈A

∑
m∈M

σ(m|θ)ϕ(s,t|m)α(a|s,t)u(a,θ)

=
∑
θ∈Θ

µ0(θ)
∑
m,s,t,a

σ(m|θ)ϕ(s,t|m)α(a|s,t)u(a,θ).
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B.2 Omitted Proofs in Section 3

Proof of Theorem 1. According to Corollary 1, we need to solve the following optimization

problem.

max k (13)

s.t k=

∫
µ

µ(θ)

µ0(θ)
(V (µ)−x(µ))dp(µ) ∀θ∈Θ (IC)

p∈BP(µ0) (BP)

V (µ)∈V(µ) ∀µ∈∆(Θ) (O)

0≤x(µ)≤C ∀µ∈∆(Θ) (Bgt)

We adopt a two-step optimization approach. First, fixing the signaling scheme

p∈BP(µ0), we try to find the optimal burning scheme x(µ) where 0≤x(µ)≤C and

the Receiver’s best response V (µ)∈V(µ). Now, it is a linear programming problem. By

the fundamental theorem of linear programming, we can also obtain V∗
C(µ0) from the

following max-min problem.

max
p∈BP(µ0)

min
λ∈aff(Θ)

∫
µ

max{
∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
maxV(µ),

∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
(minV(µ)−C)}dp(µ).

This implies that we choose V (µ) = maxV(µ),x(µ) = 0 if
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

> 0 and

V (µ) =minV(µ),x(µ) =C if
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

< 0, which determines the choice of the

receiver’s best responses.

The rest of the proof relies on Sion’s minimax theorem as well. It is easy to verify

that BP(µ0) is a compact and convex set, and {λ|λ∈aff(Θ)} is a convex set. More-

over,
∫
µ
max{

∑
θ∈Θλ(θ)

µ(θ)
µ0(θ)

maxV(µ),
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

(minV(µ)−C)}dp(µ) is linear in

p and continuous convex in λ since it is the maximum of two linear functions. Since

maxV(µ) and minV(µ)−C are upper and lower semi-continuous, respectively, we

have that
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

maxV(µ) is upper semi-continuous when
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

>0

and
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

(minV(µ)−C) is upper semi-continuous when
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

< 0.

Therefore,

V̂λ,C(µ)=max{
∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
maxV(µ),

∑
θ∈Θ

λ(θ)
µ(θ)

µ0(θ)
(minV(µ)−C)}

is upper semi-continuous and so is
∫
µ
max{

∑
θ∈Θλ(θ)

µ(θ)
µ0(θ)

maxV(µ),
∑

θ∈Θλ(θ)
µ(θ)
µ0(θ)

(minV(µ)−

C)}dp(µ) in p. Hence, we can apply Sion’s minimax theorem directly and complete the

proof.
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B.3 Omitted Proofs in Section 4

Proof of Theorem 2. Without loss of generality, we suppose v(a)>0 for all a∈A and

C2>C1>maxav(a). In the following proof, we prove that either V∗
C2
(µ0)>V∗

C1
(µ0) or

V∗
C2
(µ0)=V∗

C1
(µ0)=V∗

0(µ0)=V∗
CT (µ0).

We adopt a proof by contradiction. Let µ0 be a belief with the smallest support such

that V∗
CT (µ0)<V∗

C1
(µ0)=V∗

C2
(µ0) where C2>C1>maxav(a). Let (pC1,xC1,VC1) denote

the optimal solution to the program (5) given the budget C1 and let λC1 denote the

corresponding Lagrange multiplier. Since V∗
C2
(µ0)=V∗

C1
(µ0), (pC1,xC1,VC1) is also optimal

to the program (5) given the budget C2 and let λC2 denote the corresponding Lagrange

multiplier. Because xC1(µ)≤C1<C2, by Proposition 2 (ii), we know that for any µ∈

supp{pC1},
∑

θ∈ΘλC2(θ)
µ(θ)
µ0(θ)

≥0. Now, let U1={µ∈supp{pC1}
∣∣∑

θ∈ΘλC2(θ)
µ(θ)
µ0(θ)

>0}

and U2 = {µ ∈ supp{pC1}
∣∣∑

θ∈ΘλC2(θ)
µ(θ)
µ0(θ)

= 0}. We know that U1 and U2 are a

partition of supp{pC1}. Next, we prove two claims.

Claim 2. For any µ,µ′∈U1, maxV(µ)=maxV(µ′).

Proof of Claim 2. By the optimality of (pC1,xC1,VC1) and λC2, we have that∫
µ

µ(θ)

µ0(θ)
(VC1(µ)−xC1(µ))dpC1=

∫
µ

∑
θ

λC2(θ)µ(θ)

µ0(θ)
(VC1(µ)−xC1(µ))dpC1(µ),

and pC1 is the concavification of V̂λC2
,C2 at µ0. Then, by Proposition 9 of the working

paper version of Kamenica and Gentzkow [2011], we have that there exist parameters

Aθ for θ∈Θ and for any µ∈supp{pC1},∑
θ

λC2(θ)µ(θ)

µ0(θ)
(VC1(µ)−xC1(µ))=

∑
θ

Aθµ(θ).

Hence, we obtain that for any θ∈Θ,

Aθµ0(θ)

∫
µ

µ(θ)

µ0(θ)
(VC1(µ)−xC1(µ))dpC1(µ)=Aθµ0(θ)

∑
θ′

Aθ′µ0(θ
′).

Summing them up and since 0=
∑

θ∈ΘλC2(θ)
µ(θ)
µ0(θ)

=
∑

θ∈ΘAθµ(θ) for any µ∈U2, we

have that ∫
µ∈U1

∑
θ

Aθµ(θ)

∑
θAθµ(θ)∑

θ

λC2
(θ)µ(θ)

µ0(θ)

dpC1(µ)=(
∑
θ

Aθµ0(θ))
2.

Since
∫
µ∈U1

∑
θ

λC2
(θ)µ(θ)

µ0(θ)
dpC1(µ)=

∫
µ

∑
θ

λC2
(θ)µ(θ)

µ0(θ)
dpC1(µ)=1, by the equality condition

of Cauchy’s inequality and the above equation, we have that for any µ,µ′∈U1,∑
θAθµ(θ)∑

θ

λC2
(θ)µ(θ)

µ0(θ)

=

∑
θAθµ

′(θ)∑
θ

λC2
(θ)µ′(θ)

µ0(θ)

.
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By Proposition 2, this implies that maxV(µ)=maxV(µ′) for µ,µ′∈U1. To simplify the

notation, we set this value to be R, which coincides with V∗
C1
(µ0) and V∗

C2
(µ0).

Claim 3. For any θ∈supp{µ},µ∈U2, λC2(θ)=0.

Proof of Claim 3. Let q1=
∫
µ∈U1

dpC1(µ),q2=
∫
µ∈U2

dpC1(µ) and µ1=
∫
µ∈U1

µdpC1(µ)/q1,µ2=∫
µ∈U2

µdpC1(µ)/q2. We only have to show that for any θ∈supp{µ2}, λC2(θ)=0.

We prove by contradiction. Suppose there is θ∈supp{µ2}, λC2(θ)≠0, thus there is

θ̂∈supp{µ2} such that λC2(θ̂)<0. Therefore,∑
θ∈supp{µ2}

V̂λC2
,C2(µθ)µ2(θ)≥µ2(θ̂)λC2(θ̂)(minV(µθ̂)−C2)>0=

∫
µ∈U2

V̂λC2
,C2(µ)dpC1(µ)

where the last inequality is because C2>maxav(a). This contradicts to the fact that

pC1 is the concavification of V̂λC2
,C2.

Now, back to our proof. For any θ∈supp{µ2}, we have that

R=

∫
µ

µ(θ)

µ0(θ)
(VC1(µ)−xC1(µ))dpC1(µ)=q1

µ1(θ)

µ0(θ)
R+q2

µ2(θ)

µ0(θ)

∫
µ∈U2

µ(θ)

µ2(θ)
(VC1(µ)−xC1(µ))d

pC1(µ)

q2
.

Hence, for any θ∈supp{µ2},∫
µ∈U2

µ(θ)

µ2(θ)
(VC1(µ)−xC1(µ))d

pC1(µ)

q2
=R.

This implies that V∗
C1
(µ2)≥R. Next, we divide the rest of the proof into two cases.

Case 1: Suppose that V∗
C2
(µ2)=R. Since we have already shown that V∗

C1
(µ2)≥R,

and since V∗
C2
(µ2)≥V∗

C1
(µ2) by monotonicity in the budget, it follows that

V∗
C2
(µ2)=V∗

C1
(µ2)=R.

Moreover, |supp{µ2}| < |supp{µ0}|. Otherwise, by Claim 3, λC2(θ) = 0 for all

θ∈supp{µ0}, which would imply V∗
C2
(µ0)=0, a contradiction. Hence, by the minimal

choice of µ0 as a smallest-support counterexample, we must have V∗
CT (µ2)=R.

Let p2∈BP (µ2) be a cheap-talk distribution that attains V∗
CT (µ2)=R. Combining p2

with the conditional distribution pC1(· |U1) using weights q2 and q1 yields a Bayes-plausible

distribution for µ0, because q1µ1+q2µ2=µ0. For posteriors in U1, we have maxV(µ)=R

by Claim 2; for posteriors induced by p2, the Sender can obtain payoff at least R by the

cheap-talk construction for µ2. Therefore, by Lipnowski and Ravid [2020], there exists

a cheap-talk equilibrium at prior µ0 in which the Sender obtains payoff at least R. Thus

V∗
CT (µ0)≥R, contradicting the assumption that V∗

CT (µ0)<R.
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Case 2: Suppose that V∗
C2
(µ2)>R. Then, there must exist µ3 where supp{µ3}⊆

supp{µ2} such that maxV(µ3)>R. By Assumption 1, we choose µ3 such that RO(µ3)

is a singleton. So, we can select small enough ε>0 such that maxV(µ̂3)=maxV(µ3)

where µ̂3=(1−ε)µ3+εµ1. On the one hand, we have

V̂λC2
,C2(µ̂3)=

∑
θ∈Θ

λC2(θ)
(1−ε)µ3(θ)+εµ1(θ)

µ0(θ)
maxV(µ3)

=ε
∑
θ∈Θ

λC2(θ)
µ1(θ)

µ0(θ)
maxV(µ3)

>ε
∑
θ

λC2(θ)
µ1(θ)

µ0(θ)
R.

On the other hand, because pC1 is the concavification of V̂λC2
,C2, we have

V̂λC2
,C2(µ̂3)≤

∑
θ

Aθµ̂3(θ)=ε
∑
θ

Aθµ1(θ)=ε

∫
µ∈U1

∑
θ∈Θ

λC2(θ)
µ(θ)

µ0(θ)
maxV(µ)d

pC1(µ)

q1

=ε
∑
θ

λC2(θ)
µ1(θ)

µ0(θ)
R

where the last equation is by Claim 2. So far, we have obtained a contradiction, and

we complete the proof.

Proof of Proposition 3. Let µ̄ be a belief that attains maxµ∈∆(Θ)maxV(µ), and let

a∈RO(µ̄) be an action that delivers this value to the Sender. By Assumption 1, there

exists µ̃ with supp{µ̃}=supp{µ̄} such that RO(µ̃)={a}. Since the model is discrete,

both Θ and A are finite, and the Receiver’s payoff from each action is continuous and

linear in the belief. Hence the strict optimality of a at µ̃ is preserved under all sufficiently

small perturbations of µ̃. Therefore, we can choose a full-support belief µ̂ sufficiently

close to µ̃ such that RO(µ̂)={a}, which implies maxV(µ̂)=maxµ∈∆(Θ)maxV(µ).

Using the terminology from Corrao and Dai [2023], since there is a sufficiently small ε>0

such that qcav(V)(µ0+ε(µ−µ0))=qcav(V)(µ0) for all µ∈∆(Θ), then µ0 satisfies the

full-dimensionality condition; and since C>maxµ,V (µ)∈V(µ)V (µ)−minµ,V (µ)∈V(µ)V (µ), for

µ̂′=(1−t)µ0+tµ̂ where t>1, the Sender can induce a payoff minV(µ̂′)−C<qcav(V)(µ0)

at µ̂′. Therefore, the prior µ0 is also locally improvable under the budget C. Thus,

according to Theorem 3 in Corrao and Dai [2023], we have that V∗
C(µ0)>V∗

CT (µ0). Hence,

V∗
C(µ0)>V∗

0(µ0) by Theorem 2.
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B.4 Omitted Proofs in Section 5

Proof of Claim 1. Given that Vπ̄(θ)−minθ′∈ΘVπ̄(θ
′)≥0, it follows that x̄(µ)≥0 for all

µ∈∆(Θ). Therefore, for any θ∈Θ, the Sender’s payoff of type θ under the mechanism

(π̄,x̄) is equal to

Vπ̄(θ)−
∑

µ∈supp{π̄(θ)}

π̄(µ|θ)x̄(µ)=min
θ′∈Θ

Vπ̄(θ
′).

This implies that the mechanism is incentive-compatible. Moreover, the Sender’s expected

payoff is minθ∈ΘVπ̄(θ).

Next, we show that the corresponding canonical assessments also satisfy the Bayesian

updating condition under this MDMB mechanism. Let µθ∈∆(Θ) be such that µθ(θ)=1

and µθ(θ
′) = 0 for any θ′ ≠ θ. For any non-degenerate posterior µ, the transition

probabilities are scaled by the same factor 1−δ across types, so the induced posterior

remains µ. For the degenerate posterior µθ, Bayes rule assigns probability one to type

θ, because π̄(µθ|θ)>0 and π̄(µθ|θ′)=0 for all θ′≠θ, where the latter follows from Bayes

plausibility of π and the full-support prior. Thus the construction is canonical. Hence,

Vπ̄(θ)=(1−δ)Vπ(θ)+δmaxV(µθ). It follows that

lim
δ→0+

min
θ∈Θ

{Vπ̄(θ)}= lim
δ→0+

min
θ∈Θ

{(1−δ)Vπ(θ)+δmaxV(µθ)}=min
θ∈Θ

Vπ(θ).

C Binary Types Cases

In this section, we assume that the Sender has only two possible types, Θ={θ1,θ2}.

In this case, we can give a clearer characterization of the persuasion group and the

credibility-gaining group.

First, the following proposition states that the worst subjective prior must be one of

the extreme points of ∆(Θ). Thus, when we search for the persuasion group if the budget

C is sufficiently large, we only need to consider the concavification over V̂θ1 or V̂θ2.

Proposition 8. Suppose the Sender has a binary type set Θ={θ1,θ2}. Then, for any

prior distribution µ0∈∆(Θ), we have V∗(µ0)=min{cav(V̂θ1)(µ0),cav(V̂θ2)(µ0)}.

Proof of Proposition 8. By Proposition 5, it suffices to show that there exists θi∈{θ1,θ2}

such that for any p∈BP(µ0) with L(θi,p)=cav(V̂θi)(µ0), we have L(θi,p)≤L(θ3−i,p).
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Let U={µ|V (µ)=maxx∈[0,1]V (x)} denote the range of posteriors that yield the max-

imum value for Sender, for µ∈ [0,1]. Since U is closed and V (·) is upper semi-continuous,

U can be expressed as the union of closed intervals. We assume that l=minU and

r=maxU. If l≤µ0≤ r, then it is clear that V ∗(µ0)=maxx∈[0,1]V (x) and for any θi,

cav(V̂θi)(µ0)=V ∗(µ0), which is a constant. Hence, our statement holds trivially. In the

following proof, we consider µ0>r or µ0<l.

Without loss of generality, we assume that µ0>r≥0 by symmetry. We focus on θ1.

We prove by contradiction that if there exists p∈BP(µ0) with L(θ1,p)=cav(V̂θ1)(µ0)

and L(θ1,p)>L(θ2,p), then we reach a contradiction. Since p∈BP (µ0) performs the con-

cavification of the function V̂θ1 at point µ0, by Proposition 9 of the working paper version

of Kamenica and Gentzkow [2011], we have that the points (µ,V̂θ1(µ)) for µ∈supp{p}

are collinear. This means that there exist parameters k,b such that for any µ∈supp{p},
µ

µ0

V (µ)=kµ+b.

Since L(θ1,p)>L(θ2,p), we have∫
µ

(µ−µ0)V (µ)dp(µ)>0.

Substituting V (µ) with µ0(k+
b
µ
) and using

∫
µ
(µ−µ0)dp(µ)=0, we obtain

b(1−
∫
µ

µ0

µ
dp(µ))=

∫
µ

(µ−µ0)
b

µ
dp(µ)>0.

By Cauchy’s inequality,∫
µ

µ0

µ
dp(µ)=

∫
µ

µ

µ0

dp(µ)

∫
µ

µ0

µ
dp(µ)≥(

∫
µ

dp(µ))2=1.

Therefore, we must have b<0. However, kµ+b is the concavification line of V̂θ1(·) at

µ0. Thus, it must satisfy that for any µ∈ [0,1], V̂θ1(µ)≤kµ+b. Choosing µ=0, we get

b≥0. This is a contradiction.

In Example 5, however, we show that the worst subjective prior is not necessarily an

extreme point of ∆(Θ) in general.

Example 5. We consider an example with three parties: a seller, a buyer, and an

influencer. The seller wants to sell a zero-cost product to the buyer. The buyer’s valuation

of the product is v. The seller only knows that v is distributed uniformly in {1,2,3}.

The buyer is a fan of the influencer, who wants to help the buyer reduce the price of the

product by disclosing information about the buyer’s type and subsidizing the seller. The

influencer acts as the Sender who uses our MDMB to influence the seller’s action as the
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Receiver. To fit our model, we let the type set be Θ={v1=1,v2=2,v3=3}, the prior

distribution be µ0=(1
3
,1
3
,1
3
), and the seller’s action set be A={p1=1,p2=2,p3=3}.

We assume that the influencer’s objective is to minimize the price of the product. If the

seller charges a price pi to the buyer, the influencer’s valuation function is v(pi)=4−pi.

We use Proposition 4 to examine the extreme point subjective priors of ∆(Θ) at

first. We then use Proposition 5 to find the worst Sender’s subjective prior and the

corresponding maximum payoff of the influencer achieved by the MDMB.

We consider three extreme point subjective priors λi∈∆(Θ),i=1,2,3, where λ1=

(1,0,0),λ2=(0,1,0),λ3=(0,0,1). For any λ∈∆(Θ), to find the concavification value of V̂λ(µ)

at µ0, we can assume without loss of generality that we only need to find the distribution

of posterior τ ∈BP(µ0) that induces different actions of the Receiver.
15 Then finding

cav(V̂λ)(µ0) becomes a linear programming problem. We obtain that cav(V̂λ1)(µ0)=3,

where {(1,0,0),(0,1,0),(0,0,1)} form the support of Receiver’s posterior distribution and

they are realized with equal probability; cav(V̂λ2)(µ0)=3, where (1
2
,1
2
,0),(0,0,1) form the

support of Receiver’s posterior distribution and they are realized with probability 2
3
,1
3
,

respectively; and cav(V̂λ3)(µ0)=
8
3
. So we can conclude that in this example V∗(µ0)≤ 8

3
.

However, λ3 is not the worst subjective prior in this case, even though it minimizes

cav(V̂λ)(µ0) among the extreme points of ∆(Θ). Next, we show that λ∗=(0,1
2
,1
2
) is the

worst subjective prior by Proposition 5. We first calculate that cav(V̂λ∗)= 5
2
and the

process of concavification splits µ0 into (1
2
,1
4
,1
4
),(0,1

2
,1
2
) with probability 2

3
,1
3
respectively.

We denote this distribution over the posterior as τ∗. We verify that L(λ2,τ
∗)=L(λ3,τ

∗)=

5
2
<3=L(λ1,τ

∗). So by Proposition 5, λ∗ is the worst subjective prior.

Moreover, we can show that under the binary-type cases, the credibility-gaining group

exists for any C unless MDMB collapses to CT. This is more general than Theorem 2

because we do not impose a threshold on the budget.

Theorem 3. Suppose the Sender has a binary type set. Under Assumption 1, for any

C2>C1, either V∗
C2
(µ0)>V∗

C1
(µ0) or V∗

C2
(µ0)=V∗

0(µ0)=V∗
CT (µ0).

Proof of Theorem 3. Following the proof of Theorem 2, it suffices to observe that

15This is true because if two posteriors µ1,µ2 in the support of τ lead to the same action of the

Receiver, we can merge them as posterior τ(µ1)
τ(µ1)+τ(µ2)

µ1+
τ(µ2)

τ(µ1)+τ(µ2)
µ2 with probability τ(µ1)+τ(µ2).
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U2=
{
µ∈supp{pC1}

∣∣∣∑θ∈ΘλC2(θ)
µ(θ)
µ0(θ)

=0
}
contains at most one element. Therefore,

by Claim 2, any posterior that does not belong to the persuasion group must yield the

same payoff as those within the persuasion group. This directly constructs a cheap talk

equilibrium.
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