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Abstract

We develop a sender-receiver model of rhetorical ability, which we

use to study markets for advertising or other rhetorical services. The

sender has private information about a state and her rhetorical ability,

which together determine the arguments that she can make. We char-

acterize equilibrium persuasion subject to an intuitive re�nement. In

equilibrium, higher-ability senders can make stronger arguments and so

better persuade the receiver. If the sender can purchase a service that

improves her rhetorical ability, then we show that the receiver's belief

about the sender's purchasing behavior in�uences the value of this ser-

vice, equilibrium prices, and the seller's pro�ts.
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�If we should enquire into the principle in the human mind on

which this disposition of [trade] is founded, it is clearly the natu-

ral inclination every one has to persuade...every one is practicing

oratory on others thro the whole of his life.�

- Adam Smith, Lectures on Jurisprudence

1 Introduction

Many economic transactions involve the buying and selling of arguments rather

than physical products.1 Firms hire advertising companies to craft compelling

claims and spur demand. Media organizations hire pundits present to news

and commentary. Entrepreneurs appeal to investors in the hopes of securing

funding. Subordinates use rhetoric and argument to in�uence their managers.2

Unlike other products and services, the value of these rhetorical services de-

pends on how the arguments they enable are interpreted by their intended

audience. What determines an individual's rhetorical ability, or how a listener

interprets an argument? And how do the listener's beliefs in�uence the value

of a strong argument and hence how advertisers, consultants, and lawyers price

their rhetorical skills?

This paper addresses these questions by �rst developing a parsimonious

model of rhetorical ability, and then using that model to analyze markets

for rhetorical services. The �rst half of the paper presents a sender-receiver

model that de�nes rhetorical ability in a Bayesian context. We consider a

sender (�she;� for example, an advertiser) who privately observes both a binary

state of the world and her rhetorical ability, which determines the set of

feasible communications that she can send to the receiver (�he;� a customer).

1See, e.g., McCloskey and Klamer (1995).
2Many papers have explored communication in these contexts. For advertising, see Bag-

well (2007). For media, Prat (2017) argues that large media organizations wield substantial
persuasive power. In capital markets, Akerlof and Holden (2016) develop a model of �movers
and shakers� who can coordinate investors in order to raise capital. A vast literature studies
communication between managers and subordinates, including Aghion and Tirole (1997);
Dessein (2002); and Alonso et al. (2008).
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The sender would like to convince the receiver that the state is high; to do

so, she chooses an argument, which consists of both a message about the

state and a strength. Rhetorical ability is a two-dimensional type: the �rst

dimension gives the maximum feasible strength of an argument if the sender

is truthful�her message equals the true state�while the second gives the

maximum feasible strength if she lies. The receiver observes this argument

and makes a decision.

We assume that regardless of her rhetorical ability, the sender can make

(at least weakly) stronger arguments if she is truthful. Therefore, stronger

arguments are more likely to be true in equilibrium and hence are more per-

suasive. Therefore, the sender can be a �better� rhetorician in two ways: either

by having access to stronger false arguments, which allows her to pool with

truthful senders and so makes her more persuasive if the state is bad, or by

having access to stronger truthful arguments, which help her separate her ar-

gument from those of the liars if the state is good and hence makes her more

persuasive in that case.

In the second half of the paper, we use this model to study a monopolis-

tic seller of a service that improves the sender's rhetorical ability. This seller

could be an advertising agency, political consultancy, law �rm, or any other

entity that can craft an argument on behalf of the sender. By purchasing this

service, the sender gains access to stronger arguments and so can induce higher

equilibrium posteriors. Our key argument is that the value of these stronger

arguments depends on the posteriors they induce. But the receiver's equi-

librium posterior depends on his beliefs about the sender's rhetorical ability,

which depends in turn on his beliefs about the sender's purchasing behav-

ior. Consequently, the value of the rhetorical service to the sender, and hence

prices in the market for rhetorical ability, depend on the receiver's equilibrium

beliefs about how many and which senders purchase that service. We explore

the consequences of this interaction on pricing and pro�ts.

As a concrete example of rhetorical ability, consider a �rm advertising a

product. Some claims, such as a prescription drug's positive results in in-

dependent clinical trials, require that (at least some) customers truly bene�t
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from the product. Other advertisements focus on plausible-sounding argu-

ments that in fact could be made regardless of the quality of the product.

For example, a toothpaste company might claim that nine out of ten dentists

prefer its brand while omitting how those ten dentists were chosen. Consistent

with this example, we assume that some arguments are feasible only if the un-

derlying product is indeed high quality, while others can be made regardless of

true quality. We also assume that customers cannot distinguish between these

two kinds of arguments and so might believe an argument that is actually

content-free. Firms typically pay external agencies or their own employees to

develop marketing campaigns, motivating our focus on pricing and pro�ts in

markets for rhetorical ability. Section 2 presents our baseline model and gives

other examples of truthful and true-sounding arguments.

Section 3 analyzes this model and identi�es the key features of the envi-

ronment that drive equilibrium persuasion. To deliver unambiguous predic-

tions, our results focus on a subset of Perfect Bayesian equilibria that we call

earnest. These equilibria require that the sender makes the strongest feasible

truthful argument if her preferred state is realized. Earnest equilibria give an

intuitively appealing meaning to �stronger� and �weaker� arguments. In a vari-

ety of settings, they are essentially unique, allowing unambiguous predictions

about the role of rhetorical ability on persuasion.

We show that in equilibrium, the persuasiveness of an argument depends on

the relative likelihood that it is the sender's strongest feasible truthful rather

than false argument. If this likelihood is increasing in the argument's strength,

then the (essentially) unique earnest equilibrium entails the sender making

the strongest feasible argument that the state is high, regardless of the true

state. Otherwise, equilibrium persuasion is determined by an �ironed� version

of this relative likelihood. In that case, communication entails �gaps� in which

strengthening an argument need not make it more persuasive.

Section 4 applies these results to the market for rhetorical ability. We

introduce a third player, a seller (�it;� for example, an advertising agency),

which can improve the distribution over the sender's rhetorical ability. At

the start of the game, the sender privately observes the likelihood that the

4



state is high. Then the seller posts a price and the sender decides whether

to buy or not, neither of which are observed by the receiver. Finally, the

sender's ability and the state of the world are realized, and the game proceeds

as before. We make assumptions so that in equilibrium, the sender always

makes the strongest feasible argument that the state is high. Under those

assumptions, we identify a natural source of horizontal di�erentiation: if the

rhetorical service augments truth-telling by allowing the sender to make

stronger truthful arguments, then it is most attractive to senders who believe

the state is likely to be high. If the services instead augments lying by

facilitating stronger false arguments, then it is attractive to senders who believe

the state is likely to be low.

In equilibrium, we argue that the sender's willingness-to-pay for the rhetor-

ical service depends on the receiver's beliefs about her purchasing behavior,

and that the nature of this interaction depends on whether the service aug-

ments truth-telling or lying. Suppose that service augments truth-telling. If

the receiver believes that the sender is likely to purchase this service, then she

infers that weak arguments are likely to be lies, which increases the sender's

bene�t from actually buying the service. In contrast, if the rhetorical service

augments lying, then the sender's bene�t from buying it is decreasing in the

receiver's belief that she does so, since a receiver does not put much weight on

strong arguments if she believes the sender can make such arguments regard-

less of the state. We characterize these equilibrium e�ects and show how they

determine demand, optimal pricing, and equilibrium persuasion.

Related Literature

Sobel (2013) surveys the literature on communication and persuasion. Within

this literature, our model of rhetorical ability nests both cheap talk (Craw-

ford and Sobel (1982)) and veri�able disclosure (Milgrom (1981); Milgrom

and Roberts (1986b)) as special cases, though we make simplifying assump-

tions about both the state of the world (binary) and the sender's preferences

(monotonic in the receiver's action). We are closely related to Kartik (2009)

and especially Frankel and Kartik (2017), both of which study settings in which
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lying is costly and thereby similarly nest cheap talk and veri�able communi-

cation. Kartik (2009) assumes that the cost of lying is common knowledge,

which di�ers from our assumption that the sender's rhetorical ability is her

private information.

Frankel and Kartik (2017) assumes that sender privately observes her cost

of lying. In our model, the sender's lying ability can be interpreted as an

extreme form of lying cost in which some arguments are costless and others

are in�nitely costly. We di�er from Frankel and Kartik (2017) in two ways.

First, we assume that the sender has private information about her available

truthful argument, as well as lying arguments. This assumption is related to,

but conceptually distinct from, the sender having private information about

the state. Second, our focus on markets for rhetorical services is substantially

di�erent from Frankel and Kartik (2017), which focuses on comparative statics

for the set of equilibria in their model. Indeed, one goal of our model of

rhetorical ability is to be simple enough to be applied to markets and other

applications. Hence, we view the two modeling approaches as complementary.

As in the literature on type-dependent message spaces, we assume that the

sender's feasible communications depends on her private information. Hagen-

bach et al. (2014) studies a general model of type-dependent communication

but focuses on settings where communication is fully informative in equilib-

rium, whereas we study settings with partial information. Dziuda (2011) shows

why a sender might make arguments that are counter to her preferred action in

order to mimic a truthful behavioral type. In contrast, we focus on equilibria

in which the sender only makes arguments that support her preferred action.

Blume and Board (2013) assume the sender has private information about her

feasible messages but focus on games with common interests. In contrast, our

results require sender and receiver to have misaligned preferences.

We apply this model to markets for advertisers and other sellers of rhetor-

ical services. See Bagwell (2007) for a comprehensive survey of the literature

on advertising and DellaVigna and Gentzkow (2010) for an overview of persua-

sion in politics, media organizations, and other settings. The classic theoretical

investigations of advertising have focused on its role in reducing search fric-
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tions (Stigler (1961); Butters (1977)), improving match quality (Grossman and

Shapiro (1984)), or serving as a costly signal of quality (Nelson (1974); Mil-

grom and Roberts (1986a)). In contrast, our baseline sender-receiver model

focuses on how the content of an argument depends on its truth and on the

skill of the speaker. To the best of our knowledge, we are also among the �rst

to explore how the market for advertising in�uences its e�ectiveness. Because

advertising agencies provide an input that is ultimately used to persuade oth-

ers, we argue that pricing and pro�ts in this market should ultimately hinge

on the beliefs of the intended audience. Within the literature on politics

and media, Prat (2017) develops a model of biased media organizations and

attention-constrained viewers and uses that model to develop empirical mea-

sures of media power. Our modeling approach, results, and application to

markets all di�er from the focus in that paper.

Our notion of rhetorical ability can be applied to study persuasion in other

settings. For instance, Aghion and Tirole (1997), Dessein (2002), Alonso and

Matouschek (2008), Alonso et al. (2008), and others study the role of commu-

nication in organizations. Grubb (2011) considers how a sender might develop

a reputation for reticence in a dynamic setting. Hermalin (2014) develops a

model of persuasion and charisma for managers and other leaders. Che et al.

(2013) shows how a sender might bias her recommendations towards attractive-

looking projects. Rayo and Segal (2010) and Kamenica and Gentzkow (2011)

develop frameworks for persuasion if the sender can commit to a mapping from

states to messages, and Lipnowski and Ravid (2017) develops similar tools for

cheap-talk settings if the sender's preferences are common knowledge. Our

hope is that our model of rhetorical ability is simple and �exible enough to

encourage more work in these (and other) settings.
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2 Model

Timing and Payo�s

Consider a sender (�she�) who privately learns both a binary state of the world

and her rhetorical ability. The sender can communicate with a receiver (�he�)

by costlessly choosing any communication from a set that depends on both

the state and her ability. After observing this communication, the receiver

makes a decision. The receiver would like to tailor his action to the state,

while the sender's payo� is independent of the state and strictly increasing in

the receiver's decision.

Formally, we analyze a game between a sender (�she�) and a receiver (�he�)

with the following timing:

1. The sender privately learns her rhetorical ability θ ≡ (θT , θL) ∈ Θ ⊆
R2

+, distributed according to F (·), and the state ω ∈ {0, 1}, with Pr{ω =

1} = q.

2. The sender chooses an argument a ≡ (m, k) ∈ A(θ, ω), whereA(θ, ω) ≡
AT (θT , ω) ∪ AL(θL) and

AT (θT , ω) = {(ω, k)|k ∈ [0, θT ]} ,
AL(θL) = {(m, k)|m ∈ {0, 1}, k ∈ [0, θL]} .

3. The receiver observes a and makes a decision d ∈ R.

The sender's and receiver's payo�s are uS(d) and uR(ω, d), respectively. We

assume that uS(·) is strictly increasing and uR(ω, d) is such that

d∗(µ) = arg max
d
µuR(1, d) + (1− µ)uR(0, d)

is unique and strictly increasing in µ. De�ne u∗S(µ) ≡ uS(d∗(µ)).

We call the m ∈ {0, 1} the message and k ∈ R the strength of argument

a. A sender's rhetorical ability restricts her feasible arguments: she can either

lie (m 6= ω), in which case the argument's strength cannot exceed θL, or
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she can tell the truth (m = ω), in which case the strength cannot exceed

max{θL, θT}. Hence, the strength of an argument determines the probability

that the sender can make that argument at all, as well as the probability that

the sender can make that argument truthfully but not falsely. Without loss,

we assume θT ≥ θL for all θ in the support of F (·). Let FT (·) and FL(·),
with densities fT (·) and fL(·), be the marginal distributions over θT and θL,

respectively.

Equilibrium

Our solution concept is Perfect Bayesian Equilibrium (PBE), which consists of

a strategy σ∗ and beliefs that satisfy Bayes' Rule whenever applicable.3 When

Bayes' Rule does not apply, we impose the (mild) condition that if θL < k

for all θ in the support of F (·), then the receiver's posterior if he observes

a = (m, k) equals Pr{ω = m|a} = 1.

Our results focus on a re�nement of PBE that we call earnest. An earnest

equilibrium requires that, whenever ω = 1, the sender chooses a = (1, θT ) with

probability 1. Intuitively, this re�nement requires a sender who observes her

preferred state to make the strongest feasible argument in favor of that state.

This re�nement gives a �natural meaning� to the strength of an argument by

ruling out the possibility that a strong argument is never made in equilibrium

because it is assigned a low (o�-path) posterior. In many settings, earnest

equilibria are essentially unique. While we believe this re�nement is reason-

able, it entails a loss of generality; Appendix B illustrates the extent of that

loss by characterizing the set of PBE in a simple example.

Discussion

This model nests both cheap talk and veri�able disclosure as special cases.

Cheap talk obtains if θT = θL for all θ in the support of F (·), so that it is

common knowledge that the set of feasible arguments is independent of the

state. Veri�able disclosure obtains if, for example, θT = 1 > θL for all θ in the

3We use Watson (2016)'s de�nition of plain PBE because action spaces are continuous.
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support of F (·), so that the argument (1, 1) can be sent if and only if ω = 1.

More generally, one can interpret veri�able information as a model of de-

ductive reasoning, where an argument incontrovertibly establishes the truth

of a claim. Cheap talk can then be viewed as an appeal without any argu-

ment. Under this interpretation, our model can be interpreted as a receiver

who cannot perfectly distinguish valid from invalid deductive reasoning. An

alternative interpretation is that our model captures a notion of inductive

reasoning, where speci�c examples and arguments are used to draw broader

conclusions. As an example from economics: deductive argument proves that a

conclusion follows from assumptions, but inductive argument is typically used

to assess whether or not those assumptions are reasonable. More generally,

much of the communication in law, politics, and advertising rely on inductive

argument and so depends on the judgment and skill of the sender and the

beliefs of the receiver (Aldisert et al. (2007)). This observation motivates our

focus on the sender's private information about her rhetorical ability.

One way to think about θ is as a measure of the arguments that the sender

can devise. Some of these arguments are �logical,� in the sense that they can be

made only in support of the true state, while others are �clever,� in that they

can be made regardless of the true state. The receiver observes the sender's

arguments but cannot tell whether they are logical or clever. Then θL and

θT − θL represent the number of clever and logical arguments available to the

sender, respectively, and so θ measures the sender's ability to construct these

two types of arguments.

Figure 1 gives examples of logical and clever arguments in di�erent con-

texts. It is worth comments on two aspects of these examples. First, our

categorization is potentially controversial; the reader might believe that some

logical arguments are instead clever, or vice versa.4 This ambiguity actually

strengthens our central claim, which is that it is di�cult for a listener to

cleanly separate logical and clever arguments, so that a clever argument might

persuade even if it is not actually evidence of the underlying state. Second,

clever arguments are made to support both true and false messages in our

4Indeed, the authors themselves do not totally agree on this categorization.
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Figure 1: Examples of logical and clever arguments.

framework; that is, categorizing an argument as �clever� does not imply that

the underlying claim is false.

By assumption, the receiver's optimal decision is strictly increasing in his

belief that the state is high. Since the sender's payo� is strictly increasing in

this decision, she optimally makes an argument that maximizes the receiver's

posterior belief. With pure cheap talk, these assumptions would make bab-

bling the unique equilibrium outcome (see Lipnowski and Ravid (2017)), while

they would guarantee unraveling and perfect communication in a setting with

veri�able disclosure. In our setting, the sender can potentially convey some

information in equilibrium, but the extent and content of that information

depends on her ability.

Finally, we assume that ω is drawn from a binary state space, which greatly

simpli�es the receiver's optimal decision as a function of her posterior and so

focuses our analysis on the implications of the sender's ability. We also re-

quire that the message equals one of the two possible states, 0 or 1. This

restriction makes it easy to interpret θT and θL as the sender's �truth-telling�

and �lying� abilities, respectively. Allowing richer messages (with the appro-

priate state-dependent constraints on the set of feasible arguments) would not
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fundamentally change the analysis.5

3 Rhetorical Ability and Persuasion

This section shows how rhetorical ability determines persuasion in equilibrium.

In particular, we characterize the set of earnest equilibria in terms of relatively

simple functions of the distribution over rhetorical ability and the state of the

world. Then we describe the link between rhetorical ability and persuasion for

settings in which earnest equilibria are essentially unique.

For simplicity, our analysis focuses on distributions over rhetorical ability

that are smooth and have full support. Our basic intuition extends beyond

such settings; for instance, Appendix B extends Proposition 1 to an example

that is not smooth.

Assumption 1 The game is smooth if Θ = [0, 1]2 and F (·) is in�nitely

di�erentiable, with full support on {θ ∈ [0, 1]2|θT ≥ θL}.

De�ne

µ(k) ≡ qfT (k)

qfT (k) + (1− q)fL(k)
. (1)

Intuitively, µ(k) is the receiver's posterior probability that ω = 1 if he sees

argument (1, k) and believes that the sender plays the following strategy: if

ω = 1, then a = (1, θT ), and if ω = 0, then a = (1, θL). That is, µ(·) gives the
receiver's beliefs if the sender makes the strongest possible argument that the

state is high, regardless of the true state. Note that µ(k) is increasing in the

probability that θT = k and decreasing in the probability that θL = k.

For every interval I ≡ [k, k̄] ⊆ [0, 1] and k ∈ I, de�ne

z(k|I) =
qfT (k) + (1− q)fL(x)

q(FT (k̄)− FT (k)) + (1− q)(FL(k̄)− FL(k))
.

5For instance, we could allow m ∈ 2{0,1} so that the agent could send any subset of the
possible states. In that case, the argument (m, k) is feasible if either k ≤ θL, or k ≤ θT
and ω ∈ m. The earnest equilibrium re�nement would require the sender to make argument
a = ({1}, θT ) whenever ω = 1. All of our results hold in this alternative formulation.
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To understand z(·), consider the strategy pro�le we used to de�ne µ(·): the

sender chooses (1, θT ) if ω = 1 and (1, θL) if ω = 0. If the sender follows this

strategy, then z(·|I) is the density function for the distribution over argument

strengths, conditional on those strengths lying in the interval I.

Next, we introduce the notion of a candidate posterior, which maps the

strength of an argument to the posterior induced by that argument. The

functions µ(·) and z(·) constrain the set of candidate posteriors.

De�nition 1 Consider a smooth game. An increasing function µ∗ : [0, 1] →
[0, 1] is a candidate posterior if for any k ∈ [0, 1], either µ∗(k) = µ(k) or

µ∗(·) is constant on a closed interval that contains k. Let I ⊆ [0, 1] be an

interval such that µ∗(·) is constant on I but not on any other interval in [0, 1]

that contains I. Letting k = inf I, for any k ∈ I,

µ∗(k) ≡ µ∗ ≤
∫ k

k

µ(x)z(x|[k, k])dx, (2)

where (2) holds with equality at k = sup k.

A candidate posterior µ∗(·) must be increasing, and for each strength k,

either µ∗(k) = µ(k) or µ∗(·) must be �at on some neighborhood about k.

Furthermore, the candidate posterior has to satisfy (2) on any �at interval.

To understand this inequality, suppose the sender always makes the strongest

possible argument that ω = 1, which induces the receiver to believe the state is

high with probability µ(k) if he sees a = (1, k). In that case, the right-hand side

of (2) equals the expectation of µ(·), conditional on the argument's strength

lying in [k, k] that starts at the lower endpoint of I. The left-hand side equals

the conditional expectation of µ∗(·) over this same interval, which equals a

constant because µ∗(·) is �at over this range. Therefore, this inequality requires
that the conditional expectation of µ∗(·) lies weakly below the conditional

expectation of µ(·) on any interval (k, k) ⊆ I on which µ∗(·) is �at, and that

these expectations equal each other on I. We return to this condition after

stating our next result.
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It turns out that in any earnest equilibrium, we can represent the receiver's

posterior beliefs by the appropriate candidate posterior. Since candidate pos-

teriors are constrained by µ(·) and z(·), this result puts considerable structure
on equilibrium persuasion.

Lemma 1 In any earnest equilibrium of a smooth game, there exists a can-

didate posterior µ∗(·) such that for any sender ability θ ∈ Θ, the receiver's

equilibrium posterior belief that the state is 1 equals µ∗(θT ) if ω = 1 and

µ∗(θL) if ω = 0.

Proof: See Appendix A.

The proof of Lemma 1 begins by noting that in any earnest equilibrium,

the argument (0, k) must induce posterior belief 0 whenever it is sent on-path,

since the sender makes argument (1, θT ) whenever ω = 1. Therefore, the sender

always prefers to lie if ω = 0, and strictly so if by doing so, she pools with at

least some truthful senders. So posterior beliefs in any earnest equilibrium are

�as if� every sender type makes an argument (1, k) for some k. Furthermore,

senders with ω = 1 and θT = k or ω = 0 and θL = k have access to the same

set of feasible arguments with m = 1 and so must induce the same posterior,

so a single function µ∗(·) su�ces to characterize beliefs under both states of

the world. Moreover, µ∗(·) must be weakly increasing, since the sender can

always choose to weaken her argument and every a = (1, k) is made by some

sender type.

Next, we show that for any k, either µ∗(k) = µ(k) or µ∗(·) is �at around

k. To see why, suppose the sender chooses a = (1, k) if and only if either

ω = 1 and θT = k, or ω = 0 and θL = k. Then the receiver's posterior after

observing (1, k) equals µ(k). So if his posterior does not equal µ(k), then either

the sender makes argument (1, k) when she could make a stronger argument,

or makes a weaker argument even though she could make argument (1, k). For

the sender to have the incentive to do so, posterior beliefs must be �at on

a neighborhood around a = (1, k). Therefore, posterior beliefs either satisfy

µ∗(k) = µ(k) or are �at near k.
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Finally, suppose posterior beliefs equal µ∗ on some interval I but not on

any larger interval. If ω = 0, then the sender makes an argument with k ∈ I
if and only if θL ∈ I, since if θL > sup I she is unwilling to induce posterior

µ∗ and if θL < inf I then she is unable to do so. Therefore, the receiver's

posterior equals µ∗ if and only if ω = 1 and θT ∈ I, or ω = 0 and θL = I. But

these are the same types that send an argument with k ∈ I in the strategy

that de�nes µ(·). Therefore, the conditional expectation of µ(·) on I, where

the expectation is taken with respect to the strategy that de�nes µ(·), must
equal µ∗. Hence, (2) must hold with equality on I. Similarly, any sender with

θL ∈ [k, k] ⊆ I must make an argument in [k, k] when ω = 0. Therefore, the

equilibrium posterior on this sub-interval, µ∗, must be no larger than than the

conditional expectation of µ(·) on that sub-interval, which implies (2).

Lemma 1 says that any earnest equilibrium is associated with a candidate

posterior µ∗(·). Given an earnest equilibrium, we will call the corresponding

candidate posterior the equilibrium posterior. Our next goal is to charac-

terize the set of equilibrium posteriors in some settings. First, we show that

if µ(·) is the unique equilibrium posterior whenever it is increasing.

Proposition 1 Consider a smooth game, and suppose µ(·) is increasing. Then
there exists an earnest equilibrium, and in any such equilibrium, the equilib-

rium posterior is µ∗(·) ≡ µ(·).

Proof: See Appendix A.

Proposition 1 gives a class of games in which earnest equilibria are es-

sentially unique, in the sense that they all induce the same mapping from

rhetorical ability and state of the world to posterior beliefs and hence payo�s.

To prove that an earnest equilibrium exists, suppose that the sender always

makes the strongest feasible argument that the state is high. By de�nition,

the receiver's equilibrium posterior would be µ(·). But µ(·) is increasing, so

the sender has no incentive to deviate because any other feasible argument

would be weaker and so entail a lower posterior belief. Therefore, this strat-

egy consistutes an earnest equilibrium.

15



To prove uniqueness, Lemma 1 implies that it su�ces to show uniqueness of

the candidate posterior. We know that µ(·) is one candidate posterior; suppose
that there exists another, denoted µ̃(·). By de�nition, there exists some k for

which µ̃(k) 6= µ(k). But then De�nition 1 implies that µ̃(·) must be �at on

an interval that includes k. If this interval starts strictly above µ(·), then (2)

must be violated for k su�ciently close to k because µ(·) is continuous. If µ̃(·)
starts weakly below µ(·) on this interval, then µ̃(·) stays below µ(·) for the

entire interval because µ(·) is increasing, and strictly below for at least some

part of that interval. But then (2) cannot hold with equality on the entire

interval. So µ̃(·) cannot be a candidate posterior, which proves that µ(·) is the
unique candidate posterior and hence the unique equilibrium posterior.

The requirement that µ(·) is increasing corresponds to fT (·)
fL(·) being an in-

creasing function. That is, µ(·) is increasing if stronger arguments are more

likely to be the strongest possible argument that the sender can make if she

tells the truth, relative to if she lies. Proposition 1 implies that for such distri-

butions, the unique earnest equilibrium outcome is a relatively simple function

of the primitives of the game. Because these settings are both tractable and

provide unambiguous predictions, we restrict attention to them when we con-

sider markets for rhetorical services in Section 4.

Before turning to markets outcomes, however, we consider earnest equilib-

ria if µ(·) is not increasing. Since a candidate posterior µ∗(·) must be increasing
even if µ(·) is not, Lemma 1 suggests that the equilibrium posterior must be

�at over at least some range in these settings. Indeed, we show that if µ(·) is
decreasing on one interval, then the unique equilibrium posterior is constructed

by �ironing� this decreasing interval.

Proposition 2 Consider a smooth game, and suppose there exist 0 ≤ kL <

kH ≤ 1 such that µ(·) is strictly increasing on [0, kL], strictly decreasing on

[kL, kH ], and strictly increasing on [kH , 1]. Then an earnest equilibrium exists.

Furthermore, there exists an interval I ⊆ [0, 1] with [kL, kH ] ⊆ I such that for

any equilibrium posterior, µ∗(k) = µ(k) for k /∈ I and µ∗(·) is constant on I.

Proof: See Appendix A.
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Figure 2: Illustrative pictures of non-monotonic µ(·) and the corresponding
unique equilibrium posteriors µ∗(·).

If µ(·) reverses direction no more than once, then a unique candidate pos-

terior can be constructed using a relatively simple ironing procedure. In par-

ticular, (2) implies that a candidate posterior must be constant over the entire

interval [kL, kH ]. Unless the �at interval of a candidate posterior extends to

the end of the interval [0, 1], we show that it must coincide with µ(·) at its

endpoints. These properties are enough to pin down exactly one candidate

posterior, which must equal the unique equilibrium posterior by Lemma 1.

Given this equilibrium posterior, it is straightforward to construct an earnest

equilibrium. Figure 2 illustrates the unique equilibrium posterior in several

settings that satisfy the conditions of Proposition 2.

Whenever an equilibrium posterior does not coincide with µ(·), the sender
must sometimes make arguments that are weaker than her strongest feasible
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argument. That is, the equilibrium must exhibit �gaps� in persuasion, over

which the sender would gain nothing from a marginal improvement to her

rhetorical ability. While we do not do so here, it would be straightforward (if

somewhat cumbersome) to extend these ironing techniques to more compli-

cated µ(·) functions. If µ(·) reverses multiple times, then in principle several

di�erent �ironed� µ∗(·) could be equilibrium posteriors, in which case each of

these posteriors would correspond with potentially di�erent equilibrium deci-

sions and payo�s.

4 Markets for Rhetorical Ability

This section considers the market for a service that improves the sender's

rhetorical ability. We argue that such rhetorical services are fundamentally

di�erent from other kinds of products because the sender's willingness-to-pay

depends on the receiver's beliefs. This dependence on beliefs in�uences de-

mand, pricing, and equilibrium persuasion.

Formally, we augment the game from Section 2 with a market stage. At

the start of the game, the sender privately observes the ex ante probability that

ω = 1, q, which is drawn from a smooth distribution H(·) with density h(·)
and average q̄. A third player called the seller then chooses a price p ∈ R,
which is observed by the sender but not the receiver. The sender chooses

whether or not to purchase (x = 1) or not (x = 0), which is observed by

the seller but not the receiver. The game then proceeds as in Section 2, with

the exception that if x = 1, then the sender's rhetorical ability is distributed

according to a smooth distribution G(·) with marginals GT (·) and GL(·) and
marginal densities gT (·) and gL(·) for θT and θL, respectively. The seller's

payo� is π = xp, the sender's payo� is uS(d)− xp, and the receiver's payo� is

identical to the baseline model.

Here, the seller is a monopolist who sells a service that changes the dis-

tribution over the sender's rhetorical ability. Depending on setting, the seller

might be an advertising agency, pundit, political consultancy, or law �rm. For

example, in the advertising example, ω is the true value of the product to
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the receiver, in which case q could represent the ex ante probability that a

product is a �home run.� Crucially, we assume that the receiver has limited

information about the market for this service, and in particular cannot observe

either the price or the purchase decision. These assumptions seem plausible

in many contexts, particularly if the seller and sender can privately negotiate

a contract.6

An earnest equilibrium in this setting is de�ned as in the baseline game.

We restrict F (·) and G(·) so that Proposition 1 applies regardless of the

sender's purchasing behavior, which gives us a unique earnest equilibrium for

any (on- or o�-path) purchase decision.

Assumption 2 Assume fT (·)
fL(·) and gT (·)

gL(·) are strictly increasing, with

min

{
f
′
T (·)
fT (·)

,
g
′
T (·)
gT (·)

}
≥ max

{
g
′
L(·)
gL(·)

,
f
′
L(·)
fL(·)

}
. (3)

We consider settings in which this service strictly improves the sender's

ability to make strong arguments, which can be guaranteed by assuming a

single-crossing condition on the marginal densities of G(·) and F (·).

Assumption 3 Assume gT (·)−fT (·) and gL(·)−fL(·) are single-crossing from
below, with gT (·) 6= fT (·), or gL(·) 6= fL(·), or both.

Assumption 3 requires that G(·) shifts the distribution over both θT and

θL upwards, in the sense that it assigns lower probability to low θ and higher

probability to high θ. We will show that Assumption 2 means that stronger

arguments induce strictly higher posteriors in any earnest equilibrium. Then

Assumption 3 implies that any sender with q ∈ (0, 1) is willing to pay a

positive price for the rhetorical service. Assumptions 3 and 2 are satis�ed if,

for instance, FT (·), FL(·), GT (·), and GL(·) are exponential distributions with
respective parameters λFT , λ

F
L , λ

G
T , and λ

G
L that satisfy λFL ≤ λGL ≤ λFT ≤ λGT

with at least one inequality strict.

6Note that in our equilibrium, senders who purchase the product prefer not to reveal
that they have done so. However, as we discuss below, the seller and sender can sometimes
jointly bene�t from committing ex ante to reveal prices and purchase decisions.
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Given a strategy, let Q be the set of sender qualities q that purchase the

rhetorical service. For any measurable Q ⊆ [0, 1], de�ne QH ≡
∫
q∈Q qh(q)dq,

QL ≡
∫
q∈Q(1− q)h(q)dq, and

µ(·|Q) ≡ QHgT (·) + (q̄ −QH) fT (·)
QHgT (·) + (q̄ −QH)fT (·) +QLgL(·) + ((1− q̄)−QL) fL(·)

. (4)

Intuitively, (4) is the analogue to (1) if (the receiver believes that) the sender

purchases the service if and only if q ∈ Q. Assumption 2 ensures that µ(·|Q)

is strictly increasing for any Q.

Lemma 2 Suppose Assumption 2 holds. Then µ(·|Q) is strictly increasing for

any Q ⊆ [0, 1].

Proof: See Appendix A.

The inequality (3) implies that µ(·|Q) is increasing for any Q, where mono-

tonicity is strict for Q 6= [0, 1] so long as fT (·)/fL(·) is strictly increasing.

Consequently, Proposition 1 applies: if the receiver believes that the sender

purchases the service exactly when q ∈ Q, then there exists a unique earnest

continuation equilibrium. In this equilibrium, the sender induces posterior

beliefs µ(θT |Q) if ω = 1 and µ(θL|Q) if ω = 0.

Next, we identify a natural source of horizontal di�erentiation in this mar-

ket. In particular, rhetorical services that disproportionately improve the

sender's ability to lie e�ectively are particularly attractive if q is low, since

the sender lies if and only if ω = 0. In contrast, services that improve truth-

telling are attractive if q is high. De�ne

∆(q|Q) ≡
∫
u∗S(µ(k|Q)) [q(gT (k)− fT (k)) + (1− q)(gL(k)− fL(k))] dk

as the sender's willingness-to-pay for the service if her quality equals q and the

receiver believes that the sender purchases if and only if her quality is in Q.

Lemma 3 Suppose Assumptions 2 and 3 hold. If (gT −gL)− (fT −fL) single-

crosses 0 from below (above) and is not identically 0, then ∆(·|Q) is strictly
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increasing (decreasing).

Proof: See Appendix A.

The proof of Lemma 3 follows immediately from the de�nition of ∆(q|Q).

Intuitively, if (gT − gL) − (fT − fL) single-crosses 0 from below, then the

rhetorical service disproportionately improves the distribution over θT relative

to the distribution over θL. Lemma 1 implies that θT a�ects the sender's payo�

if and only if ω = 1. Therefore, a sender's willingness to pay for a service that

disproportionately improves her truth-telling ability is increasing in her belief

that the state will be high. An analogous logic shows that ∆(·|Q) is strictly

decreasing if (gT − gL)− (fT − fL) single-crosses from below.

The rest of our analysis focuses on two extreme kinds of rhetorical service.

We say that the service augments truth-telling if gL(·) = fL(·), so that a

purchase allows the sender to make stronger arguments only if she is truthful.

It augments lying if gT (·) = fT (·). Given Assumption 3, Lemma 3 immedi-

ately implies that the sender purchases a service that augments truth-telling

or lying when q is large or small enough, respectively.

Note that Q enters ∆(q|Q) only through the receiver's posterior beliefs

µ(·|Q). In equilibrium, these beliefs coincide with actual purchase decisions;

however, they are una�ected by deviations in either the seller's price and the

sender's purchase. Our next result shows how the receiver's beliefs a�ect the

sender's willingness-to-pay for the service.

Lemma 4 Suppose Assumptions 3 and 2 hold. In any earnest equilibrium,

∆(q|Q) > 0 for any q ∈ (0, 1). If the service augments truth-telling, then

Q = [q∗, 1] in equilibrium. If the service augments lying, then Q = [0, q∗] in

equilibrium. In either case, ∆(q|Q) is strictly decreasing in q∗.

Proof: See Appendix A

Lemma 4 characterizes how the receiver's equilibrium belief aboutQ a�ects

the sender's bene�ts from the rhetorical service. Suppose the service augments

truth-telling. Then Lemma 4 implies that the sender purchases the service if
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and only if q ∈ [q∗, 1] for some q∗. If the sender almost always purchases such a

service (q∗ low), then she is likely to make a strong argument whenever ω = 1.

Therefore, when the receiver observes a weak argument, he infers that the state

is likely to be low. But then the sender has a strong incentive to purchase the

rhetorical service because the consequences of making a weak argument are

dire. This logic implies that sender willingness-to-pay is increasing in the

likelihood of purchase, so ∆(q|[q∗, 1]) is strictly decreasing in q∗.

If instead the service augments lying, then senders with q ∈ [0, q∗] purchase

it. As q∗ increases, the sender purchases such a service with higher probability.

But if the sender can make a strong argument regardless of the state, then those

arguments are less persuasive and so having access to them is less valuable.

So the sender's bene�t from a service that augments lying decreases as q∗

increases.

The seller does not internalize the e�ect of her prices on receiver beliefs and

hence sender willingness-to-pay. Therefore, Lemma 4 suggests that the seller

would bene�t from measures that limit access to services that augment lying

or encourage adoption of those that augment truth-telling. For services that

augment lying, the seller might commit to make purchase decisions or prices

public information or publicly under-invest in the inputs necessary for produc-

ing that service. Conversely, the seller might publicly subsidize the purchase

of services that augment truth-telling. However, committing to any of these

measures is di�cult if the seller could write private contracts or make secret

investments in capacity. Absent commitment, the seller can only accept the

deleterious consequences of her pricing decision on the receiver's equilibrium

beliefs.

The previous lemmas are enough to characterize the set of earnest equilib-

ria.

Proposition 3 1. Suppose the service augments truth-telling and q h
′(q)
h(q)

>

−2 for all q ∈ [0, 1]. For any q∗ ∈ (0, 1) satisfying

q∗ =
1−H(q∗)

h(q∗)
, (5)
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there exists an earnest equilibrium in which p∗ = ∆(q∗|[q∗, 1]) and the

sender purchases if and only if q ∈ [q∗, 1].

2. Suppose the service augments lying and (1− q)h
′(q)
h(q)

< 2 for all q ∈ [0, 1].

For any q∗ ∈ (0, 1] satisfying

1− H(q∗)

h(q∗)
= q∗, (6)

there exists an earnest equilibrium in which p∗ = ∆(q∗|[0, q∗]) and the

sender purchases if and only if q ∈ [0, q∗].

Proof: See Appendix A.

Given Lemma 4, senders willingness-to-pay for the rhetorical service is

montonic in q if the service augments either truth-telling or lying. Therefore,

the seller's pro�t can be written in terms of the marginal customer according

to the receiver's beliefs, q∗, and the actual marginal customer q. The seller can

choose the actual marginal customer but cannot a�ect the receiver's beliefs.

The expressions (5) and (6) are the �rst-order conditions for the corresponding

pro�t-maximization problem, while the required inequalities ensure that �rst-

order conditions are su�cient to identify a global maximum.

One striking feature of the conditions for q∗ in Proposition 3 is that they

depend only on the distribution over q. That is, F (·), G(·), and receiver be-

liefs a�ect the optimal price p∗ but are irrelevant for identifying the marginal

customer. This results arises because ∆(·|Q) is linear. For instance, if the

service augments truth-telling, then the highest willingness-to-pay in the mar-

ket equals ∆(1|Q) and the demand curve has slope −∂∆
∂q

(·|Q). In that case,

∆(1|Q) = ∂∆
∂q

(·|Q), so any change in the receiver's beliefs about Q has exactly

o�setting e�ects on the intercept and slope of the demand curve and does

not a�ect the marginal customer in equilibrium. A similar logic applies to

technologies that augment lying.

23



5 Discussion and Conclusion

This paper proposes a simple Bayesian model of rhetorical ability. We identify

two dimensions of rhetorical ability: the sender's persuasiveness if she either (i)

tells the truth or (ii) lies. Equilibrium persuasion, which can be summarized

as a function of the marginal distributions over these two dimensions, is a

function of both the argument's content and the receiver's beliefs about the

distribution of ability. This model is simple enough to be embedded in a variety

of applied settings. To illustrate this point, we apply our model to markets

for services that improve rhetorical ability. Such services are fundamentally

di�erent from �standard� goods and services because their value depends on

the receiver's belief about their prevalence.

One could imagine enriching the market analysis in several ways, for in-

stance by considering other kinds of heterogeneity among senders. In our

setting, di�erences in willingness-to-pay are driven entirely by di�erences in q,

rather than, for instance, di�erences in the value of persuading the receiver.

One implication of this modeling choice is that demand curves are linear, which

tremendously simpli�es the analysis but also rules out interesting phenomena.

In particular, Lemma 4 suggests that multiple equilibria might exist based on

di�erent receiver beliefs about the sender's purchasing behavior. One could

also build on the horizontal di�erentiation identi�ed in Lemma 3 in order to

consider competition in the market for rhetorical services.

We could also fruitfully extend the basic model in several ways. In par-

ticular, Section 2 interprets θ in terms of the �logical� and �clever� arguments

available to the sender. In that case, the receiver's critical thinking skills and

ability to distinguish logical from clever arguments is an important factor that

is not present in our analysis. We could model critical thinking as a constant

that decreases the strength of a false argument without a�ect the strength of

truthful arguments. Then the receiver's incentive to invest in critical thinking

a�ects both equilibrium persuasiveness and the sender's incentive to improve

her own rhetorical ability.

Our model provides a systematic way to think about rhetorical ability in
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a Bayesian setting. We believe that this framework could fruitfully be applied

to questions in organizations, capital markets, and politics. For example, as a

new product di�uses across society, how does the rhetorical ability of an early

adopter a�ect the extent of its eventual adoption? How does the presence of a

charismatic founder or early investor in a start-up a�ect follow-on investment

and the eventual success of that �rm? How do employees wield their rhetorical

talents to manipulate �rm decisions, and how should management structure

its incentives and hierarchy to take advantage of its employees' talents? Our

hope is that this simple framework provides a building block to address these

(and other) questions.
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A Proofs

A.1 Proof of Lemma 1

Let σ∗ be an earnest equilibrium of a smooth game. De�ne µ̃(a) as the re-

ceiver's posterior belief that ω = 1 following argument a. Because FT has full

support on [0, 1], for any k ∈ [0, 1], (1, k) is sent with positive probability. But

then µ̃(1, k) must be weakly increasing in k: if µ̃(1, k′) < µ̃(1, k) for k′ > k,

then a sender with θT = k′ and ω = 1 would have a feasible and pro�table

deviation to a = (1, k).

By de�nition, if ω = 1, then m = 1. Therefore, any a = (0, k) that is sent

on the equilibrium path satis�es µ̃(a) = 0 and so either m = 0 is never sent

on the equilibrium path, or there exists some k such that µ̃(1, k) = 0. In the

former case, we can equivalently de�ne the receiver's posterior µ∗(k) ≡ µ̃(1, k).

In the latter case, µ̃(1, 0) = 0 because µ̃((1, ·)) is weakly increasing, so we can

interpret any argument a = (0, k) as the argument a = (1, 0), and thereby

similarly de�ne the receiver's posterior as a function of the argument's strength

alone.

Now, µ∗(k) must be increasing because µ̃(1, ·) is increasing. So in equilib-

rium, a sender with type θ must induce posterior µ∗(θT ) if ω = 1 and µ∗(θL)

if ω = 0, since otherwise she would have a pro�table deviation to a stronger

feasible argument. Hence, it remains to show that µ∗(·) is a candidate poste-

rior.

We have already shown that µ∗(·) is increasing. Suppose there exists some

k ∈ (0, 1) such that µ∗(k) 6= µ(k). If ω = 1, then a = (1, k) if and only if

θT = k. If ω = 0 leads to a = (1, k) if and only if θL = k, then µ∗(k) = µ(k) by

de�nition of µ(·). Therefore, either (i) the sender does not choose a = (1, k)

with probability 1 if ω = 0 and θL = k, or (ii) a sender with θL 6= k makes

argument a = (1, k) with positive probability if ω = 0 (or both).

In case (i), the sender must instead make another feasible argument: either

(1, k′) for some k′ < k = θL, or (0, k′) for some k′ ≤ θT . If the former, then

the sender has the incentive to do so only if µ∗(k′) = µ∗(k) because µ∗(·) is

increasing. If the latter, then µ∗(k) = 0 by the argument above, which implies
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that µ∗(k′) = 0 for all k′ ∈ [0, k]. So µ∗(·) is constant on some non-empty

interval [k′, k].

In case (ii), the sender could have instead made argument (1, θL). For (1, k)

to be a feasible argument for the sender, θL > k, and so it must be that µ∗(·)
is constant on the non-empty interval [k, θL]. So µ∗(·) is �at on a non-empty

interval interval about k whenever it does not coincide with µ(·).
Finally, let (k, k̄) be such that µ∗(·) is constant on this interval but not

on any open interval in [0, 1] that contains (k, k̄). Every argument (1, k̃) with

k ∈ (k, k̄) induces the same posterior, which we denote by µ∗. Therefore, for

any k ∈ (k, k̄),

µ∗ =
qPrσ∗{a = (1, x) for x ∈ (k, k)|ω = 1}

qPrσ∗{a = (1, x) for x ∈ (k, k)|ω = 1}+ (1− q)Prσ∗{a = (1, x) for x ∈ (k, k)|ω = 0}
.

In any earnest equilibrium,

Prσ∗{a = (1, x) for x ∈ (k, k)|ω = 1} = FT (k)− FT (k).

Furthermore, any sender with θL ∈ (k, k) cannot make an argument stronger

than k and is unwilling to make an argument that is weaker than k, since

such an argument would induce a strictly lower posterior by de�nition of k.

Therefore,

Prσ∗{a = (1, x) for x ∈ (k, k)|ω = 0} ≥ FL(k)− FL(k). (7)

Consequently,

µ∗ ≤ q(FT (k)−FT (k))
q(FT (k)−FT (k))+(1−q)(FL(k)−FL(k))

=
∫ k
k
µ(x)z(x|[k, k])dx,

where the equality follows from the de�nitions of µ(x) and z(x|[k, k]). So (2)

must hold for every k ∈ (k, k̄). For k = k̄, (7) must hold with equality because

no sender with θL > k̄ is willing to make an argument with strength in [k, k̄].

Therefore, the steps given above imply that (2) holds with equality for k = k̄.

�
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A.2 Proof of Proposition 1

Suppose that µ(·) is increasing. We �rst show that an earnest equilibrium

exists. Consider the strategy pro�le used to construct µ(·): for every θ ∈ Θ,

a sender with ability θ makes argument (1, θT ) if ω = 1 and (1, θL) if ω = 0.

A belief system consistent with this strategy pro�le is: the receiver's posterior

equals µ(k) if he observes (1, k) and equals 0 if he observes (0, k) for any

k ∈ [0, 1]. We claim the sender has no pro�table deviation from this strategy

pro�le.

Any deviation to a = (0, k) induces posterior belief 0 and so cannot be

pro�table. To be feasible, a deviation to (1, k) must satisfy k < θT if ω = 1

or k < θL if ω = 0. But these deviations are not pro�table because µ(·) is

increasing. So the speci�ed strategy pro�le is an earnest equilibrium.

Next, uniqueness. Lemma 1 implies that it su�ces to show that µ(·) is the
only candidate posterior. Consider some candidate posterior µ∗(·) such that

there exists a k ∈ [0, 1] with µ∗(k) 6= µ(k). By De�nition 1, there exists some

open interval (k, k̄) such that µ∗(k) ≡ µ∗ is constant for all k ∈ (k, k̄) but not

on any larger open interval.

Suppose that µ∗ > µ(k). Assumption 1 ensures that µ(·) is continuous, so
there exists ε̄ > 0 such that for any ε ∈ [0, ε̄], µ∗ > µ(k+ε). But this inequality

contradicts (2), which requires µ∗ to be smaller than the conditional probability

of µ(k) on the interval (k, k + ε).

Suppose that µ∗ ≤ µ(k). Since µ(·) is increasing, µ∗ ≤ µ(k′) for all k′ ∈
(k, k̄) as well. But µ∗ < µ(k) by assumption, so µ∗ < µ(k′) for a positive

measure of k′ ∈ (k, k̄) because µ(·) is continuous. But then (2) cannot hold

with equality on the interval (k, k̄). Contradiction: µ∗(·) cannot be a candidate
posterior. Therefore, Lemma 1 implies that in any earnest equilibrium, the

equilibrium posterior must equal µ(θT ) if ω = 1 and µ(θL) if ω = 0. �

A.3 Proof of Proposition 2

By Lemma 1, it su�ces to show that there exists a unique candidate posterior.

Let µ̃(·) be a candidate posterior. We claim that there exists an interval
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I ⊆ [0, 1] such that [kL, kH ] ⊆ I and µ̃(·) is constant on I.
Suppose not. Then there exist points k < k̄ such that k, k̄ ∈ [kL, kH ] and

µ̃(k) < µ̃(k̄). Because µ(·) is decreasing on [kL, kH ], we can choose k and k̄

to be part of intervals I and Ī, respectively, where µ̃(·) is constant on both I

and Ī and sup I ≤ inf Ī. Now, µ̃(k̄) ≤ µ(inf Ī), since otherwise (2) would be

violated on a small enough sub-interval of Ī because µ(·) is continuous. But

µ(inf Ī) ≤ µ(sup I) because µ(·) is decreasing on [kL, kH ], so µ̃(k) < µ(sup I).

If µ̃(k) ≤ µ(inf I), then µ̃(·) lies everywhere below µ(·) on I because µ(·) is

increasing and then decreasing on I, and so (2) cannot hold with equality on

I. If µ̃(k) > µ(inf I), then (2) is violated for a su�ciently small sub-interval

of I. So µ̃(·) must be constant on some interval I ⊇ [kL, kH ].

De�ne k̄ = sup I and k = inf I, and suppose the candidate posterior equals

µ̃ on I. We claim that µ̃(k̄) ≥ µ(k̄), with equality unless k̄ = 1. Suppose

µ̃(k̄) < µ(k̄). The candidate posterior is increasing, so µ̃ < µ(k̄). But (2)

holds with equality on [k, k̄] and µ(·) is continuous, so (2) must be violated

on [k, k̄ − ε] for ε > 0 su�ciently small. Hence, µ̃ ≥ µ(k̄). If k̄ < 1, then

µ̃(k̄ + ε) > µ(k̄ + ε) for any su�ciently small ε > 0 because µ̃(·) is increasing
and µ(·) is continuous. But then µ̃(·) must be constant on some interval about

k̄ + ε, Iε, where inf Iε ≥ k̄ and so µ̃(inf Iε) > µ(inf Iε). Hence, µ̃(·) violates (2)
on a small enough sub-interval of Iε. So µ̃ = µ(k̄) if k̄ < 1.

Next, we claim that µ̃ ≤ µ(k), with equality unless k = 0. If µ̃ > µ(k),

then (2) is violated on [k, k + ε] for su�ciently small ε > 0. If µ̃ < µ(k) and

k > 0, then µ̃(k − ε) < µ(k − ε) for any ε > 0 su�ciently small. Therefore,

there exists an interval Iε such that k − ε ∈ Iε and µ̃(·) is constant on Iε.

But sup Iε ≤ k and so µ(·) is strictly increasing on Iε. Therefore, either

µ̃(k) < µ(k) for almost all k ∈ Iε, in which case (2) cannot hold with equality

on Iε, or µ̃(k − ε) > µ(inf Iε), in which case (2) is violated on a su�ciently

small sub-segment of Iε. So µ̃ ≤ µ(k), with equality unless k = 0.

µ(·) is strictly increasing on [0, 1]\I. Therefore, µ̃(·) cannot be constant

on any interval Ĩ ∈ [0, 1]\I for reasons similar to those given in the proof of

Proposition 1. Consequently, µ̃(·) must be continuous and coincide with µ(·)
except on a single interval at which it is constant. To satisfy (2), this constant
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region must cross µ(·). Therefore, for any candidate posterior, there exists

some k̃ ∈ [kL, kH ] such that the candidate posterior equals

µ̃(k|k̃) ≡


min

{
µ(k), µ(k̃)

}
k < kL

µ(k̃) k ∈ [kL, kH ]

max
{
µ(k), µ(k̃)

}
k > kH

.

Finally, we argue that µ̃(·|k̃) is a candidate posterior for exactly one k̃ ∈
[kL, kH ]. Letting [k(k̃), k̄(k̃)] be the interval on which µ̃(·|k̃) is constant, con-

sider

µ(k̃)−
∫ k̄(k̃)

k(k̃)

µ(x)z(x|[k(k̃), k̄(k̃)])dx.

If µ̃(·|k̃) is a candidate posterior, then (2) implies that this expression equals 0.

Since µ̃(·|k̃) = µ(·) everywhere outside the interval [k(k̃), k̄(k̃)], this expression

has the same sign as ∫ 1

0

(
µ̃(x|k̃)− µ(x)

)
z(x|[0, 1])dx. (8)

Now, µ(·) is decreasing and continuous on [kL, kH ], so µ̃(k|·) is likewise de-

creasing and continuous for each k ∈ [0, 1]. Further, µ̃(·|kL) ≥ µ(·) and

µ̃(·|kH) ≤ µ(·). Therefore, (8) is strictly positive at k̃ = kL, strictly nega-

tive at k̃ = kH , and strictly decreasing in k̃. So (8) equals 0 for exactly one k̃.

But then the unique candidate posterior in this game equals µ̃(·|k̃).

It remains to argue that there exists an earnest equilibrium of the game.

Such an equilibrium must have equilibrium posterior µ∗(·) ≡ µ̃(·|k̃) for the

unique appropriate k̃. The de�nition of an earnest equilibrium pins down the

sender's strategy if ω = 1. Consider the following strategy if ω = 0. If θL is

such that µ∗(θL) ≤ µ(θL), then a = (1, θL). If θL is such that µ∗(θL) > µ(θL),

then a = (1, θL) with probability γ(θL) < 1 de�ned by

qfT (θL)

qfT (θL) + (1− q)γ(θL)fL(θL)
= µ∗(θL)
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With the complementary probability, the sender chooses an argument with a

strength in K = {k ∈ [k(k̃), k̄(k̃)]|µ∗(k) < µ(k)}. Every argument in this set is

feasible because µ(·) reverses direction only once, and any k with µ∗(k) > µ(k)

is strictly larger than every k with µ∗(k) < µ(k). The distribution of arguments

over K is chosen (independent of the sender's type) so that the posterior equals

µ∗(k) at every k ∈ K. Since (8) holds with equality on [k(k̃), k̄(k̃)], such a

distribution exists. No sender has a pro�table deviation from this strategy by

construction, so it is an earnest equilibrium. �

A.4 Proof of Lemma 2

It su�ces to show that ∂µ
∂k

(k|Q) ≥ 0 for all k andQ, and strictly so ifQ 6= [0, 1].

This derivative is equal in sign to

((q −QH)fT (k) +QHgT (k) + ((1− q)−QL) fL(k) +QLgL(k))
(
(q −QH)f

′
T (k) +QHg

′
T (k)

)
−

[(q −QH)fT (k) +QHgT (k)]
(
(q −QH)f

′
T (k) +QHg

′
T (k) + ((1− q)−QL)f

′
L(k) +QLg

′
L(k)

)
.

Rearranging and cancelling terms, it su�ces to show that
(1− q −QL)(q −QH)

[
fL(k)f

′
T (k)− f ′L(k)fT (k)

]
+

QL(q −QH)
[
gL(k)f

′
T (k)− g′L(k)fT (k)

]
+

(1− q −QL)QH

[
fL(k)g

′
T (k)− f ′L(k)gT (k)

]
+

QLQH

[
gL(k)g

′
T (k)− gT (k)g

′
L(k)

]

 ≥ 0,

The inequality (3) guarantees that gL(k)f
′
T (k) ≥ g

′
L(k)fT (k) and fL(k)g

′
T (k) ≥

f
′
L(k)gT (k). Since fT (·)

fL(·) and
gT (·)
gL(·) are strictly increasing, fL(k)f

′
T (k)−f ′L(k)fT (k) >

0 and gL(k)g
′
T (k) − gT (k)g

′
L(k) > 0. But 0 ≤ QL ≤ 1 − q and 0 ≤ QH ≤ q,

which su�ces to prove the result. �

A.5 Proof of Lemma 3

Note that
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∂∆

∂q
(q|Q) =

∫
u∗S(µ(k|Q)) [gT (k)− fT (k)− (gL(k)− fL(k))] dk. (9)

By Lemma 2, µ(·|Q) is strictly increasing. Since u∗S(·) is also strictly increasing,
u∗S(µ(·|Q)) is strictly increasing. Moreover,∫

(gT (k)− gL(k)− fT (k) + fL(k)) dk = 0.

Therefore, if gT (k)− gL(k)− fT (k) + fL(k) single-crosses 0 from below and is

not identically 0, Beesack's Inequality implies that (9) is strictly positive.7 If

gT (k) − gL(k) − fT (k) + fL(k) single-crosses 0 from below, then exactly the

same argument implies that (9) is strictly negative. �

A.6 Proof of Lemma 4

Note that
1

µ(k|Q)
= 1 +

QLgL(k) + ((1− q)−QL) fL(k)

QHgT (k) + (q −QH)fT (k)
.

Therefore, letting s(·|Q) ≡ QHgT (·)+(q−QH)fT (·)
QLgL(·)+((1−q)−QL)fL(·) , we can de�ne the sender'

equilibrium utility as a function of s(k|Q): u∗S(µ(k|Q)) ≡ ũS(s(k|Q)), where

ũS(·) is strictly increasing.

We �rst argue that ∆(q|Q) > 0 for any q ∈ (0, 1) and Q ⊆ [0, 1]. Indeed,

∆(q|Q) =

∫
ũS(s(k|Q)) [q(gT (k)− fT (k)) + (1− q)(gL(k)− fL(k))] dk.

By Assumption 3, gT (k)− fT (k) and gL(k)− fL(k) single-cross 0 from below,

and at least one of these is not identically 0. Furthermore,
∫

(gT (k)− fT (k)) dk =∫
(gL(k)− fL(k)) dk = 0 and ũS(s(·|Q)) is strictly increasing, so Beesack's In-

equality implies that ∆(q|Q) > 0.

7The relevant version of Beesack's Inequality states that if a function γ(·) single-crosses 0
from below and satis�es

∫
γ(x)dx = 0, then for any increasing function λ(·),

∫
γ(x)λ(x)dx ≥

0, and strictly so if λ(·) is strictly increasing and γ(·) is not everywhere 0. See Beesack (1957),
available online at https://www.jstor.org/stable/2033682.
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Now, suppose that the service augments truth-telling, so fL(·) = gL(·).
Lemma 3 immediately implies that if the sender prefers to purchase the prod-

uct following some realization of q, then she prefers to purchase it for any

larger realization as well. Therefore, Q = [q∗, 1] in any earnest equilibrium.

Moreover,
∂∆(q|[q∗, 1])

∂q∗
= q

∫
∂ũS
∂s

∂s

∂q∗
[gT (k)− fT (k)]dk. (10)

Here,
∂s

∂q∗
=
∂QH

∂q∗
gT (k)− fT (k)

(1− q)fL(k)
= −q∗h(q∗)

gT (k)− fT (k)

(1− q)fL(k)
.

Therefore, (10) can be written

−q∗h(q∗)
q

1− q

∫
∂ũS
∂s

(gT (k)− fT (k))2

fL(k)
dk < 0,

where the inequality follows because ∂ũS
∂s

> 0.

If instead the service augments lying, then Lemma 3 implies thatQ = [0, q∗]

in any earnest equilibrium. Moreover,

∂∆(q|[0, q∗])
∂q∗

= (1− q)
∫
∂ũS
∂s

∂s

∂q∗
[gL(k)− fL(k)]dk. (11)

In this case,
∂s

∂q∗
=
−fT ((1− q∗)h(q∗)(gL − fL)

(QLgL + ((1− q)−QL)fL)2

and so (11) can be written

−(1− q)(1− q∗)h(q∗)

∫
∂ũS
∂s

fT (k)
(gL(k)− fL(k))2

(QLgL + ((1− q)−QL)fL)2dk < 0.

This proves the claim.�

A.7 Proof of Proposition 3

Suppose the service augments truth-telling. Given Lemma 4, for any receiver

beliefs Q, the seller's price must satisfy p = ∆(q∗|Q), with the seller buying if
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and only if q ∈ [q∗, 1]. Therefore, the seller chooses q∗to solve

max
q

∆(q|Q)(1−H(q)),

which has �rst-order condition

−∆(q∗|Q)h(q) +
∂∆

∂q
(q∗|Q)(1−H(q∗)) = 0.

Now,
∂∆

∂q
=

∫
ũS(µ(k|Q))[gT (k)− fT (k)]dk =

∆(q|Q)

q
,

So we can write the �rst-order condition as

q∗(1−H(q∗)) = h(q∗)

which gives (5). Since ∂2∆
∂q2

= 0, this �rst-order condition characterizes a global

maximum so long as

−2h(q)
∂∆

∂q
(q|Q)−∆(q|Q)h′(q) < 0

for all q ∈ [0, 1]. We can substitute for ∂∆(q|Q)
∂q

. Noting that ∆(q|Q) > 0 by

Lemma 4, this inequality simpli�es to

−2h(q)

q
< h′(q),

or q h
′(q)
h(q)

> −2.

If the service augments lying, we can follow the same procedure with the

principal's pro�t in this case, ∆(q|Q)H(q). −(1 − q)∂∆
∂q

= ∆(q|Q), so the

�rst-order condition is

−(1− q)h(q) +H(q) = 0,
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which equals (6). The second-order condition is then

2
∂∆

∂q
h(q) + ∆(q|Q)h′(q) < 0

for all q ∈ [0, 1]. Since ∆(q|Q) > 0,

− 2

1− q
h(q) + h′(q) < 0.

This condition is exactly (1− q)h
′(q)
h(q)

< 2. �

B PBE in a Simple Example

This appendix characterizes the full set of Perfect Bayesian Equilibrium pay-

o�s in a simple example. This analysis shows how the re�nement to earnest

equilibrium constrains the set of equilibrium payo�s, as well as illustrating

how the intuition from Section 3 extends to settings that are not smooth.

Suppose that sender's rhetorical ability is one of three types, Θ = {(1, 0), (1, 1), (2, 1)},
where F (·) has full support on Θ. We refer to a sender with ability (1, 0), (1, 1),

and (2, 1) as a normal, a BSer, and an orator, respectively. Let ρ(θ) be the

probability that θ ∈ Θ is realized, with marginals ρT (·) over θT and ρL(·) over
θL. In this example, 2 > maxθ∈Θ θL, so an argument with k = 2 can be made

only if ω = 1 and so reveals that the state is high. More generally, the stronger

an argument, the more likely it is to be the maximum feasible argument under

truth-telling in this example. Therefore, by an argument analogous to that

of Proposition 1, there exists an essentially unique earnest equilibrium in this

setting.

Proposition 4 In this example, de�ne

µ∗ =
qρT (1)

qρT (1) + (1− q)ρL(1)
∈ (0, 1).

In any earnest equilibrium, high-state orators choose a = (1, 2) and induce

posterior µ = 1, low-state orators, low-state BSers, and high-state normals

38



choose a = (1, 1) and induce posterior µ = µ∗, and low-state normals induce

posterior µ = 0.

Proof: Suppose ω = 0. If θ = (1, 0), then the sender's feasible arguments

are {(1, 0)} ∪ {(0, k)|k ≤ 1}, none of which are sent if ω = 1. So a normal

must induce posterior µ = 0 in any earnest equilibrium. If ρT (1) > 0, then

a = (1, 1) induces a strictly positive posterior in equilibrium, while any a ∈
{(1, k)|k < 1} ∪ {(0, k)|k ≤ 2} induces posterior 0. Therefore, the orator and

BSer must both make argument a = (1, 1) when ω = 0, which induces posterior

µ∗ in equilibrium.

It is straightforward to show that no sender has a pro�table deviation from

this strategy. So every earnest equilibrium must satisfy the desired properties.

�

The essentially unique earnest equilibrium in this setting conforms closely

to the earnest equilibria in smooth games with increasing µ(·). Next, we show
that there exists an essentially unique PBE that is not earnest in this setting.

Proposition 5 In this example, de�ne

µ̄ =
(1− ρ(2, 1))q

1− ρ(2, 1)q
∈ (0, q).

In any PBE, either (i) the equilibrium mapping from (θ, ω) to the receiver's

posterior belief is identical to an earnest equilibrium, or (ii) the receiver's

posterior belief equals µ̄unles θ = (2, 1) and ω = 1, in which case a = (1, 2)

and µ = 1.

Proof: Any a = (m, k) with k ∈ (1, 2] can be sent only if θ = (2, 1) and

ω = m, and similarly any a = (m, k) with k ∈ (0, 1] can be sent only if

θ ∈ {(1, 1), (2, 1)} or θ = (1, 0) and ω = m. Therefore, for the purposes of

identifying equilibrium beliefs, we can restrict attention to equilibria in which

any on-path arguments satisfy k ∈ {0, 1, 2}.
By our de�nition of PBE, a = (1, 2) must induce posterior µ = 1 in any

equilibrium. Let {µ1, ..., µL} be the set of posteriors induced on the equilibrium
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path, where µ1 < ... < µL. If ω = 1 and θ = (2, 1), then a = (1, 2) is feasible

and induces posterior µ = 1. So µL = 1 and hence L > 1. Any other argument

is feasible when ω = 0 for at least one ability type, so no other argument can

induce posterior µ = 1.

If ω = 1 but θ 6= (2, 1), then a = (1, 2) and hence µL−1 > 0. If ω = 0 and

θ = (2, 1), then the sender can make the argument that induces µL−1, so she

never chooses a = (0, 2) because doing so would induce posterior 0. But then

a sender with θ = (1, 1) can also induce posterior µL−1, regardless of ω.

Suppose L = 2. Then µL−1 = Pr{ω = 1|(θ, ω) 6= ((2, 1), 1)} ≡ µ̄. Such an

equilibrium always exists. For example, consider the following strategy pro�le.

If θ = (1, 0), then a = (1, 0) for any ω. If θ = (2, 1) and ω = 0, or θ = (1, 1),

then the sender mixes over a = (1, 0) and a = (1, 1) with probability such that

both arguments induce posterior µ̄. Note that the average posterior induced

by a = (1, 0) and a = (1, 1) must equal µ̄. Therefore, such a mixture is always

possible by the Intermediate Value Theorem, since a = (1, 1) induces posterior

q if θ = (1, 1) always makes argument a = (1, 1) and θ = (2, 1) never does,

and equals 0 if θ = (1, 1) always makes argument a = (1, 0).

Now, suppose that L ≥ 3. We claim that µL−2 = µ1 = 0, so this equilibrium

induces the same distribution over posteriors as an earnest equilibrium. First,

a = (m, 0) cannot induce µL−1 for any m ∈ {0, 1}, sinc then no sender would

choose an a that induces µL−2. So µL−1 must be induced by a = (1, 1), a =

(0, 1), or both.

If µL−2 > 0, then any a that induces µL−2 must be sent with positive

probability if θ = (1, 0) and ω = 1. So a = (1, 1) cannot induce µL−2, since a

sender with θ = (1, 0) and ω = 0 cannot choose a = (1, 1), no other θ induces

posterior µL−2, and µL−2 < 1. So a = (0, 1) must be the only argument that

induces µL−2. Since a = (0, 2) is never sent on the equilibrium path, some

a = (m, 1) must induce µL−1. Then a sender with type θ = (1, 0) induces

posterior µL−1 when either ω = 1, in which case the mapping from (ω, θ) to

posterior beliefs is identical to an earnest equilibrium, or ω = 0, in which case

µL−2 is induced only if ω = 1 and hence µL−2 = 1, a contradiction. This

argument proves the claim. �
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