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Abstract

A sender wishes to persuade a group of receivers but can only communicate with
one target receiver. The target’s actions, in turn, may influence others. Who should
she target? How should she customize her communication? The sender optimally
customizes communication to the target as if other receivers did not exist and trades
off popularity against influence: she may optimally target less popular receivers. We
characterize a measure of a target’s market influence that the sender maximizes and
show that, in large markets, she strictly prefers less customizable communication if

the market is more polarized or if high-popularity influencers are rare.
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1 Introduction

Startup entrepreneurs aim to persuade many investors to fund their startups. But convey-
ing their business idea often requires complex explanations and lengthy demonstrations.
As a result, they are limited to privately communicate with only a handful of potential in-
vestors they have targeted in their networking activities and with whom they have built
stronger connections. Yet, if an entrepreneur successfully persuades her targets to in-
vest, then she may reasonably hope that their example will compel others to do the same.
Therefore, an entrepreneur needs to choose both who to target in her networking activities
and how to persuade them. Because she communicates with her target privately, whether
a target’s example influences others depends on what they believe she told him. This in
turn will affect the optimal choice of who to target. The entrepreneur may, for instance,
choose to target fans of her ideas, since they are easier to persuade. Or, on the contrary,
the entrepreneur may target famously skeptical receivers, in the hope that their example
will be more compelling to others. Finally, the entrepreneur’s choice of target may take
into account that an example set by a more popular target is likely to be observed by—and
hopefully influence—a greater number of other investors.

This dual problem of who to target and how to persuade them is common to many
markets and organizations, from marketing strategies aimed at persuading “influencers”
to adopt a new product or technology, to lobbying efforts aimed at popular policymakers
whose example may compel others to vote for a new law or adopt a new policy. In fact,
this problem may be more common in the era of social media, when many users can ob-
serve the example set by early adopters of a new product, technology, or policy position,
but can only indirectly infer what these adopters knew when they made their choice.

In all these situations, an interested party (“Sender”) can choose (i) who to target in
networking activities and (ii) what and how to communicate to her target. Crucially,
she cares about persuading as many decision-makers (“receivers”) as possible, but non-
targeted receivers can only observe actions taken by the target (and not what was com-
municated). In this paper we introduce a class of one-Sender, many-receivers models
of these problems of targeted persuasion. We show that, in this class of models, strate-
gic interactions are driven by two intuitive properties of all perfect Bayesian equilibria.
First, in choosing how to persuade a target, Sender acts as if no other receiver exists: she
tully customizes her communication to maximize the probability that the target buys the
widget, even though Sender’s objective is, in fact, to persuade as many receivers as pos-
sible. Second, in choosing who to target, Sender recognizes that a target’s popularity is a
double-edged sword and that, in equilibrium, the most popular receiver may not be the



most influential. Together, these two insights drive the optimal choice of target and imply
a third result: that Sender may prefer less freedom in her ability to customize information
to her target. In fact, less freedom of customization reduces Sender’s need to trade off

popularity with influence.

A 3-receiver example. To see how these three insights emerge, consider the following
example. Sender wishes to persuade 3 receivers—Ann, Bob, and Charlie—to buy a wid-
get that is equally likely to be good or bad. Each receiver is willing to buy if their posterior
belief that the widget is good is greater than or equal to their idiosyncratic skepticism. Ann
is a fan of Sender’s products: her skepticism is 04 = .4, so that, absent any further infor-
mation, she would buy. In contrast, Bob and Charlie are skeptics: they would need to be
persuaded to buy. Charlie is more skeptical than Bob because his skepticism is o¢ = .8
while Bob’s is o5 = .6. Bob and Charlie also differ in how popular they are. Bob’s pop-
ularity is 75 = .9, meaning that, if Sender targets Bob, his choice of whether to buy the
widget is observed by other receivers with probability .9. Charlie is less popular. If Sender
targets him, his choice is observed with probability 7 = .3.

To see how full customization emerges, consider Sender’s choice of communication
if she has targeted Bob. To fix ideas, suppose that Sender can freely and flexibly cus-
tomize evidence for Bob so that communication takes the form of Bayesian persuasion a
la Kamenica and Gentzkow (2011). Intuitively, Sender could prepare evidence such that,
if she were to persuade Bob to buy, Bob’s positive example would also compel the more
skeptical Charlie to buy. For this to be the case, in equilibrium Charlie should infer that,
when Bob buys the widget, his posterior belief that the widget is good is at least equal
to o = .8. But this cannot be an equilibrium. If Bob’s purchase would bring Charlie
along, Sender would simply maximize the probability that Bob buys. Standard Bayesian
persuasion logic implies that Sender optimally fully customizes evidence to the level of
Bob’s skepticism: Bob’s posterior when he buys equals exactly o5 = .6 < o¢. In equilib-
rium, Charlie correctly anticipates Sender’s optimal choice and Bob’s example does not
compel him to buy.

To see why popularity is a double-edged sword, consider Sender’s choice of targeting
Bob. Because of our first result, if Sender persuades him to buy, his positive example can-
not compel any other receiver to buy: Charlie is too skeptical to be compelled and Ann is
buying the widget anyway. In contrast, if Sender fails to persuade Bob, his negative ex-
ample also compels Ann to change plans and not buy the widget, since she infers that Bob
has learned the widget is certainly bad. Therefore, Bob’s great popularity is a liability for
Sender, because it increases the chance that, by failing to persuade Bob, Sender may lose



another customer. In our terminology, Bob is very popular, but his equilibrium influence
is negative. In fact, in this example Sender strictly prefers to target Charlie: he is harder
to persuade, but his lower popularity implies that failing to persuade him is less likely to
lose other customers.

While in this example Bob’s greater popularity is a liability, this is only because Sender
can freely customize information for the target, so that, in equilibrium, Bob’s example
cannot compel Charlie to buy. But suppose instead that Sender’s hands were tied so that,
when communicating with the target, she could only induce posteriors equal to 0 and
oc = .8. Now Bob’s popularity is an asset, and Sender would optimally choose to target
Bob. In fact, Sender is now better off because her hands are tied and she is unable to
flexibly customize information to the target’s skepticism.

Preview of the results. In Section 2 we show that these three insights—full customiza-
tion, the double-edged sword of popularity, and the suboptimality of more flexible custo-
mization—are remarkably general. We study a benchmark model of targeted persuasion
in which (i) Sender chooses a target receiver and (ii) privately communicates with the tar-
get about the quality of a widget; (iii) Sender’s objective is to convince as many receivers
as possible to buy the widget, but non-targeted receivers can only observe the target’s
positive or negative example: his choice of whether to buy or not. Our model allows for
an arbitrary persuasion mechanism through which Sender communicates with the target.
Furthermore, our three key results carry over to a much broader range of microfounda-
tions of the targeting technology and of Sender’s market.

In our model, the double-edged sword of popularity leads to the outcome that, in
equilibrium, Sender may choose a target despite his popularity—the equilibrium target’s
popularity may be a liability and Sender would prefer a less popular target. In fact, were
this target’s popularity to increase, Sender would optimally switch to another target, or
even no target at all. This perhaps counterintuitive equilibrium feature emerges because
Sender may choose a target just to persuade him. In fact, Sender hopes nobody sees his
example. But the gains from a single individual sale are less important for Sender as the
number of receivers grows large. Therefore, this feature disappears in large markets.

In Section 3 we study optimal targeted persuasion in large markets. Here, Sender
always targets the most popular receiver among those with optimal skepticism. This
allows us to specialize the model to one in which popularity is a function of skepticism.
We characterize Sender’s optimal choice of target and communication when Sender is
afforded maximum flexibility in customizing information: Bayesian persuasion. We then

discuss what properties of the market imply that Sender would prefer to have her hands



tied when communicating with her target.

We define the equilibrium influence of a target as the net effect of his example on a
randomly drawn other receiver’s purchase decision, and his market influence as the prod-
uct of his popularity and his influence. In equilibrium, Sender’s optimal choice of target
maximizes market influence. Two implications follow. First, even when popularity is
monotonic in skepticism, the optimal target may have intermediate skepticism—Sender
trades off popularity against influence. Second, a target’s influence depends not only on
his own skepticism but on the distribution of skepticism in the market: intuitively, a more
skeptical market makes more skeptical receivers relatively more influential. We define
an influence ratio ordering that captures this idea precisely: Sender optimally targets a
more skeptical receiver when the market is more skeptical in this order. Similarly, Sender
targets a more skeptical receiver when popularity is relatively concentrated among more
skeptical receivers, in an analogous ratio sense.

We identify two market forces that lead Sender to strictly prefer less flexibility in cus-
tomizing information for her target. The first force operates through popularity. When
popularity varies across skepticism, Sender faces a tradeoff: with more flexible customiza-
tion, the most popular target—whose example reaches the largest audience—need not
have the highest influence. Tying Sender’s hands can align popularity with influence,
making the tradeoff less severe. This force matters most in markets dominated by a few
high-popularity superstars. The second force operates through the distribution of skep-
ticism, even when popularity is constant. We show that Bayesian persuasion is optimal
when the market has few “hardcore” fans—i.e., individuals with very low skepticism—
but strictly suboptimal when skepticism is concentrated at the extremes. Sender therefore
prefers to have her hands tied in polarized markets.

Related literature. Our paper contributes to a growing literature on information de-
sign with multiple receivers. In this literature, Sender publicly commits to “how” she
communicates—the information structure she chooses—and either publicly communi-
cates to all receivers (Alonso and Camara, 2016; Goldstein and Huang, 2016; Inostroza and
Pavan, 2025; Khantadze et al., 2025) or privately communicates to a subset of them (Arieli
and Babichenko, 2019; Awad, 2020; Awad and Minaudier, 2026; Bardhi and Guo, 2018;
Caillaud and Tirole, 2007; Chan et al., 2019; Li et al., 2023; Mathevet and Taneva, 2022;
Morris et al., 2024; Schnakenberg, 2017; Taneva, 2019; Wang, 2015).! In contrast, we study

environments in which Sender privately chooses both how and what she communicates

!There are also papers on communication in networks where receivers may observe their neighbors’
signals before taking an action (Babichenko et al., 2022; Candogan et al., 2020; Egorov and Sonin, 2019;
Galperti and Perego, 2025).



to her target. This distinction is why, in our model, Sender fully customizes communica-
tion to her target, while in these other models she optimally chooses how to communicate
to persuade more receivers than just the target. In other words, in our model Sender is
unable to commit to how she communicates.

Akbarpour and Li (2020); Crawford and Sobel (1982); Kreutzkamp and Lou (2025);
Lin and Liu (2024); Lipnowski et al. (2022); Min (2021) also study communication with
limited commitment. However, in their work, limited commitment arises because Sender
can modify the message the target observes, or because she partially learns the state be-
fore choosing how to communicate. Instead, in our setting, even if Sender can privately
commit fully to how she communicates with her target, she cannot publicly do so. Equi-
librium communication is therefore constrained not because Sender cannot fool the target,
but because she cannot fool other receivers.

Finally, our paper also relates to the literature on optimal targeting in networks (e.g.,
Ballester et al., 2006; Galeotti and Goyal, 2009). There, optimal targets are characterized
by a network-position measure (e.g., Bonacich centrality), and the most-connected (or
“popular”) agent need not be the best target. Our setting differs by decomposing target-
ing into two independent dimensions: popularity and influence. A popular target may

be unattractive if his influence is too low.

2 A model of targeted persuasion

We now introduce a benchmark model of targeted persuasion. In this model, Sender
earns a linear payoff in the number of receivers who buy the widget, Sender chooses a
single target while still uninformed about the widget quality, and each non-targeted re-
ceiver knows the target’s identity and may observe the target’s choice, but not the choices

of other receivers.

A note on the model’s assumptions. Readers may be interested in knowing whether
the key insights from this section extend to other market microfoundations that better fit
specific applications. In Gratton et al. (2025), we show how our key results carry over (and
what additional forces arise) if we allow for: more general utility functions of Sender; the
receivers’ choices to be strategic complements; Sender to choose multiple targets at once;
non-targeted receivers not to observe Sender’s choice of target but only if he buys the
widget; non-targeted receivers to also observe other non-targeted receivers’ choices. Fi-
nally, we show that our central result in Theorem 1 does not change if Sender is informed

about the quality of the widget before choosing her target.
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2.1 Setup

There is a Sender (“she”) and a market of R > 2 receivers (“he”), indexed by r € R =
{1,..., R}.

Sender. Sender’s payoff is given by the number of receivers who buy a widget of un-
certain quality, € {G, B}. The widget is good (¢ = G) with probability i € (0, 1) and bad
(¢ = B) otherwise.

Market: Receivers’ skepticism and popularity. Each receiver » € R has unit demand
and is characterized by two parameters: his skepticism, o, € (0,1], and his popularity,
7, € (0,1]. Receiver r buys the widget if and only if he believes it is good with sufficiently
high probability: his posterior belief p, that § = G satisfies p, > o,. Receiver r is a fan if
o, < pand a skeptic otherwise. Let F = {r € R : 0, < u} denote the set of fans. To rule
out uninteresting cases, we assume that Sender’s market includes at least one fan and at

least one skeptic: F # () and F C R.

Targeted persuasion. A targeted persuasion game plays out as follows. At the onset,
Sender chooses a single target, t € R U {0}, where t = () represents Sender targeting
no receiver at all, in which case all receivers choose whether to buy the widget without
any further observation. Instead, if ¢ € R, then (1) Sender privately communicates with
t according to a publicly known persuasion mechanism (specified below); (2) ¢ chooses
whether to buy the widget, and (3) each non-targeted receiver r # ¢ independently ob-
serves t’s choice with probability equal to his popularity, 7;. Importantly, non-targeted
receivers do not observe how Sender communicates with the target or what she said to
him. They only observe, with probability 7, his “example”, and then decide whether to
buy the widget.

We characterize the set of perfect Bayesian equilibria of this class of games. See Ap-

pendix A for a detailed description of the solution concept.

Persuasion mechanism. A publicly known persuasion mechanism specifies what infor-
mation Sender can acquire about § and what she can privately communicate to the target.”
It consists of a pair, (®, ¢): a set ¢ of information structures, ¢ : {G, B} — AS, and a cost
function, ¢ : M x S — {0,00}, where S is a set of signals Sender can observe about 6,
and M a set of messages that Sender can communicate to the target. Sender first privately
communicates to the target her choice of information structure: the probability (s | 6)

that she observes signal s € S conditional on the widget quality, 8. Then, Sender observes

2This is a special case of the persuasion mechanisms introduced in the online appendix supplement to
Kamenica and Gentzkow (2011), which allow for message costs to be strictly positive but not infinite.

6



signal s and chooses which message m to privately communicate to the target at a cost
c(m, s). We focus on persuasion mechanisms under which every message is either free,
so ¢(m, s) = 0, or infeasible, so ¢(m, s) = occ.

It will be convenient to capture a persuasion mechanism with a reduced-form nota-
tion. We show in Appendix A that an equilibrium pins down a collection of sets P =
{P; }+er, one for each potential target ¢ € R, of distributions over a target’s posterior, p;,
that Sender can induce under the mechanism.?

A canonical protocol we will return to throughout this paper is Bayesian persuasion
(Kamenica and Gentzkow, 2011): (i) S = M, (ii) ® contains all information structures,
and (iii) ¢(m, s) = 0if m = s, and ¢(m, s) = oo otherwise.* In this case, forall t € R, P, is
simply the set of Bayes-plausible distributions over posteriors:

P, = Ppp = {p € A[0,1] : /0 pdp(p) = M}- (1)

2.2 How to persuade a target

We now study how Sender optimally chooses to persuade a target. That is, suppose
that Sender has targeted a receiver ¢t € R—possibly not the equilibrium target. How
should Sender communicate with him in order to maximize the number of receivers who
buy the widget? Theorem 1 says that Sender fully customizes her communication: she

communicates with ¢ as if no other receiver existed.

Theorem 1 (Full customization). In any equilibrium, for any receiver t € R, Sender’s commu-
nication when targeting t induces a distribution p; € P, over t's posteriors, p;, that maximizes the

probability

Bi(p) = /0 {p: > ov} dpi(pr) (2)

that t buys the widget. That is, p; € argmax,, cp, Bi(p:).

3While working directly with the distributions over posteriors induced by communication is standard
in the literature (e.g., Gentzkow and Kamenica, 2016; Kamenica and Gentzkow, 2011; Lipnowski and Ravid,
2020), our reduced-form objects are equilibrium outcomes of the underlying communication game, not prim-
itives. This distinction matters because Sender’s communication with the target is private and other re-
ceivers do not observe how Sender communicates with him (the chosen information structure, ¢).

*In Appendix A.1, we discuss other well-known persuasion mechanisms such as cheap talk (Crawford
and Sobel, 1982), information disclosure (Dye, 1985; Milgrom, 1981) and constrained Bayesian persuasion
(Doval and Skreta, 2024).

>Notice that under this communication protocol, Sender can choose to “say nothing” to the target.

7



To gain intuition, consider how the target’s example affects other receivers. In any con-
tinuation equilibrium, if ¢ buys the widget, then t’s posterior is weakly greater than o,. If
instead he does not buy the widget, his posterior is strictly less than ;. Thus, from the
point of view of any other receiver, observing that ¢ buys the widget is information that
increases the probability that the widget is good, while observing that ¢t does not buy the
widget is information that decreases the probability that the widget is good. It follows
that Sender’s sales are increasing in the probability B;(p) that ¢t buys the widget. Thus,
the Sender’s optimal communication strategy is to fully customize her communication to
t’s skepticism—as if no other receiver existed.

An immediate consequence of Theorem 1 is that, in equilibrium, non-targeted re-
ceivers’ behavior depends on Sender’s private communication with ¢ only through three
summary statistics: the equilibrium probability B;(p;) that ¢ buys, and the two posterior
beliefs induced by observing, respectively, that ¢ buys and does not buy the widget. When
a non-targeted receiver observes that ¢t buys the widget, he learns that t’s posterior lies in
lo¢, 1]; when he observes that ¢ does not buy the widget, he learns that t’s posterior lies in
[0, 0¢). Hence, when B;(p;) € (0, 1)—so the target’s choice is informative—these posteriors

are given by,

pi(p) = Eplpe lpe >0, p)(p)) = Epelpe | pe < 0] 3)

Notice that the triplet (B;(p;), p; (p}), pY(p})) is sufficient to pin down the expected prob-
ability that each receiver buys (and hence Sender’s expected payoff) if Sender targets
receiver t.

Bayesian persuasion. We now demonstrate the implications of Theorem 1 when com-
munication takes the form of Bayesian persuasion. Suppose first that Sender targets a
skeptic: o, > p. By Kamenica and Gentzkow (2011), the distribution of posteriors maxi-
mizing B;(p) has mass j1/0, on posterior o; and mass 1 — i1/, on posterior 0. The resulting
triplet is

* % % /’L
(B0 o) b)) = (o) @
and the target’s choice is informative: he buys with probability 11/, other receivers who
observe a positive example update to o,, and other receivers who observe a negative
example update to 0. Notice that, if Sender fails to persuade ¢ to buy the widget, then all
receivers who observe his example also do not buy. If Sender instead targets a fan (o, < )



then she optimally induces him to buy with certainty, so the resulting triplet is

(Be(p5), vy (07), 00 (p1)) = (1, 1, 1) (5)

and the target’s action is uninformative.

2.3 Customization and communication unraveling

The key insight captured by Theorem 1 is that observing the target’s example (his choice)
unravels all the information that Sender has privately communicated to the target. Ide-
ally, Sender would prefer to credibly announce that she will communicate with the target
in the way that maximizes the compelling power of his example. Yet, in equilibrium,
non-targeted receivers correctly anticipate that, in the privacy of her communication with
the target, Sender would renege on her announcement and fully customize communi-
cation to maximize the probability that the target buys the widget. Any attempt to fool
other receivers by promising a different type of communication therefore also unravels—
in equilibrium, all receivers know that the target’s posterior distribution is given by pj.

We now make this point more precise by illustrating the cost of full customization in
the case of Bayesian persuasion. Recall that—as in (4)—Sender optimally induces poste-
rior p(p;) = 0 among those receivers who observe that the target does not buy. That is, if
Sender fails to persuade ¢ to buy the widget, then all receivers who observe his example
also do not buy.

It is instructive to compare our model of private and targeted persuasion with one in
which Sender can publicly and credibly commit to how she will communicate with the
target. That is, she can publicly commit to the information structure ¢ that generates
information for the target. Notice that, like in our model, only the target (not other re-
ceivers) observes what Sender communicates: the signal generated by ¢. Yet, in contrast
with our model, all receivers observe, in addition to the target’s example, also how Sender
communicates with him: the information structure, ¢.

We now show that the Sender’s optimal choice in this case does not fully customize
communication to the target. To see this, focus on the set of binary-support distributions
over t’'s posteriors that Sender may induce with her choice of ¢.° Le., Sender chooses
two probabilities, p° and p!, with mean 1 and such that p° < o, < p'. Fully customizing
information to ¢ implies choosing p° = 0 and p' = ;. To characterize Sender’s problem

with public commitment, we introduce new notation that will be useful throughout the

By Proposition 1 of Kamenica and Gentzkow (2011), it is without loss to restrict attention to binary
support distributions under this form of public Bayesian persuasion.
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remainder of the paper. Let

- 1
Fy(z) = m—=H{r e R\ {t} : o» <}
R—-1
be the empirical distribution of skepticism among receivers different from t. With public com-
mitment Sender’s optimal (p°, p') solves

Bi(p) + (R —1)m [Bt(P)Ft(pl) + (1 - Bt(ﬂ))Ft@o)} (6)

In many cases, and in contrast with our model, the solution to Sender’s problem entails
a non-zero p°. That is, in contrast to our model of private communication, Sender prefers
not to fully customize her communication to ¢. This allows Sender to avoid losing all non-
targeted receivers who observe a negative example: with public commitment, even when
Sender fails to persuade the target, the least skeptical non-targeted receivers (those with
o, < p°) buy the widget even if they observe the target’s negative example.

The gap between private and public persuasion highlights that Sender would benefit
from the opportunity of being able to commit not to fully customize her communication
to the target. A critical observation is that Sender can partially recover this commitment
gain through a more constrained persuasion mechanism that rules out some information
structures so that her hands are tied and she is unable to simply maximize the probability
that the target buys the widget. There are two ways this can happen. First, the underlying
persuasion mechanism may prevent Sender from inducing p” = 0, so that her negative
example is less damaging to sales to non-targeted receivers. Second, the persuasion mech-
anism may decouple the high posterior p' from the target’s skepticism, allowing Sender
to induce a high posterior p' > ¢, while targeting a more popular receiver. We discuss

these possibilities and the related tradeoffs in greater detail in Section 3.

2.4 Who to target

We now turn to Sender’s choice of target t € RU{0}. To this end, we characterize Sender’s
equilibrium gains and losses from a given target’s example: how many other receivers
may be compelled to buy or not buy the widget if they were to observe his choice. Im-
portantly, Sender always retains the option of choosing not to target any receiver (t = (),
in which case Sender sells to all (and only all) fans and obtains a payoff of |F|.

Suppose instead Sender targets a receiver t € R. Recall that, in any equilibrium,
targeting receiver ¢ entails inducing a triplet (B;(p}), pi (p;),pY(p;)). Sender’s gain from
t’s positive example is measured by its compelling power over skeptical non-targeted

10



receivers whose skepticism is less than or equal to p;(p;)—those who would not have
bought the widget but will after observing ¢’s example. This gain is

A

Gi(php)) = (R=1) (Bple) — Bi(w)

Sender’s loss from t’s negative example is measured by its negative compelling power
over the non-targeted fans whose skepticism is greater than p}(p;)—those who would

have bought the widget but do not after observing the target’s example. This loss is

L)) = (R=1) (F(w) — B(0))).

Weighting gains and losses by the probability B,(p;) of generating a positive example,
and normalizing by the size of Sender’s market, R, we can define a quantity that will
be useful to characterize the optimal target in the remainder of the paper. This quantity

captures a target’s equilibrium average effect, or influence, on other receivers.

Definition 1 (Influence). For any receiver t € R, in any equilibrium in which targeting t
induces (By(p;), pi (p5), p?(p})), t's equilibrium influence Z,(p;) is given by

1

[Bi(p7) Ge(pi (pi)) — (1 = Bu(p})) Le(pi (p1))] -

Sender’s value of targeting t € R, V,, is then given by her direct probability of persuading
him, B;(p;), plus his market influence: his influence, Z,(p;), multiplied by his popularity,

7Tt.7

Proposition 1 (The value of targeting a receiver). If there exists an equilibrium in which a
receiver t € R has value
R—-1 | F|

A 1
Vi = 7 Fi(p) + }—%Bt(PD + mL(p;) > R (7)

then in that equilibrium, Sender targets a receiver t € R with the greatest value. Otherwise, in all
equilibria, Sender attains a payoff equal to that induced by targeting no receiver at all: | F)|.

Notice that we normalize the value V; by the size of Sender’s market, R. The first term in
V, is the share of non-targeted fans who buy the widget if Sender reveals to ¢ no informa-
tion about the widget quality at all. The second term captures the direct sale to the target.

"Notice that because a target’s equilibrium influence can be negative, Sender’s value from targeting
t € R can be equal to |F|/R, so the expected number of sales is equal to that when Sender targets no
receiver, even if Sender’s equilibrium communication to ¢ is informative, so p; (p;) # p?(p;).
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The third captures the average informational effect of the target’s example, his influence,
scaled by the target’s popularity, ;.
We now study Proposition 1’s implications for how a receiver’s popularity affects his

value as a potential target. The next result formalizes the paper’s second main insight.

Proposition 2 (The double-edged sword of popularity). For any receiver t € R, in any
equilibrium in which targeting t induces (B.(p}), pt (p}), pY(p;)), Sender’s payoff from targeting
t € R is increasing in m, if Z,(p;) > 0, decreasing in 7, if Z,(p;) < 0, and independent of m, if
Z(p;) = 0.

A more popular target has greater reach, but this amplifies both the upside of a positive
example and the downside of a negative one. Whether greater popularity of a target helps
Sender therefore depends on the sign of his influence, while popularity itself determines
only the reach of his influence.

In our model, the double-edged sword of popularity may also have bite in equilib-
rium: if the equilibrium target’s popularity increases, Sender may prefer to switch to
a different target (as we show in the example below), including perhaps a fan or no re-
ceiver at all. This happens when the equilibrium target’s influence is negative, but Sender
prefers to target him anyway because she hopes at least to generate a direct sale to the
target. However, as the number of receivers R increases, the direct-sale term, B,(p;)/R,
becomes negligible, and Sender’s comparative value of targeting a skeptic is captured en-
tirely by his market influence, mZ;(p;). In the limit as R — oo, if in equilibrium Sender
targets a skeptic, then the target’s influence (and therefore his market influence) must be
non-negative; otherwise, Sender would strictly prefer to target a fan or no receiver at all.
In large markets, popularity therefore ceases to be a double-edged sword in equilibrium:
only the positive edge can cut. We investigate this limiting case with a continuum of re-
ceivers in Section 3. Before doing so, we illustrate how Propositions 1 and 2 precisely pin
down the intuition behind our motivating example in Section 1.

Bayesian persuasion. Recall that when communication takes the form of Bayesian per-
suasion, Sender’s equilibrium distribution over posteriors from targeting a skeptic ¢ is
captured by the triplet (B.(p;), p; (p;), 0 (p;)) = (1/0+, 04, 0). Therefore,
" R -1 1% ~ A o N
It(ﬂt) = T {— (Ft(gt) - Ft(,u)) - <1 - —> Ft(ﬂ)}

0y

~

-2 Lo - A ®
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Sender’s value of targeting a skeptic ¢ is therefore

Vi= LlR-DEW + L 4w ( “ant)—ﬁt(m)] ©)

R Ot ;t
If instead Sender targets a fan ¢, Z(p;) = 0 and V; = |F|/R, because—when the commu-
nication protocol is Bayesian persuasion—Sender can simply “say nothing” to him. ILe.,
targeting a fan induces the same payoff as targeting no receiver at all. Hence, in equilib-
rium, Sender targets the skeptic ¢ that maximizes (9) whenever there is a skeptic whose
value exceeds | F|/R, and targets a fan or no receiver at all otherwise.

Intuitively, a more skeptical target is harder to persuade: 11/0; decreases with o,. Yet,
his positive example compels more receivers to buy the widget: Fy(o,) — Fy(11) increases
with ;. Furthermore, notice that Z;(p;) > 0 if and only if

o _ Fi(oy)

poo Fy(p)
Proposition 2 therefore specializes to a simple condition on the distribution of skepticism

among non-targeted receivers.

An example. To see the double-edged sword of popularity at work, return to the intro-
ductory example with three receivers: Ann (04 = .4), Bob (05 = .6), and Charlie (o = .8),
with ¢ = .5. Ann is a fan; Bob and Charlie are skeptics. Charlie’s skepticism is greater
than Bob’s—so that he’s harder to persuade. How does the popularity of Bob and Charlie
(i.e., /g and 7¢) affect Sender’s choice between the two?

Under Bayesian persuasion, targeting Bob yields Bg(p};) = 5/6 and pg(pf) = op =
.6 < 0¢, so Bob’s positive example does not persuade Charlie. However, p%(p}) = 0 <
o4, so Bob’s negative example causes Ann to stop buying. Because Bob’s example can
only hurt Sender, Zp(p};) < 0, and hence his popularity is a liability: a higher 75 makes
targeting him strictly worse. Sender’s value of targeting Bob equals

1 5 51 1
VB:— 1 + 6 +7TB'2(————>:|

3 62 2
n 1
BETREETS

In contrast, targeting Charlie yields Bo(py) = 5/8 and p¢(p) = o¢ = .8 > op, so Char-
lie’s positive example persuades Bob. Like for Bob’s case, pX(p,) = 0 < 04, so a negative

example causes Ann to stop buying. Even if Charlie is very hard to persuade, the value

13



of his example is positive, and hence his popularity is an asset for Sender. Sender’s value
of targeting Charlie equals

1 5! 5 1
VC:— 1 + = +7Tc~2(———):|

3 8 8 2
13, 1
EEYIEEEDY
In our initial example, Bob is much more popular than Charlie: 75 = .9 > .3 = 7.

Hence, Sender optimally targets Charlie: V3 < V. Yet, were Bob to be less popular—e.g.,

mp = .7—Sender would in fact prefer to target him.

3 Targeted persuasion in large markets

To obtain sharper comparative static results, we now study a version of our targeted
persuasion model in which (i) there is a unit mass of receivers (i.e., Sender’s market is
large) and (ii) the persuasion mechanism is Bayesian persuasion. Since Bayesian persua-
sion is the persuasion mechanism that affords Sender maximum flexibility in customizing
her communication to the target’s skepticism, this is a natural benchmark to understand
when and why Sender may benefit from less flexibility.

We write F' for the cumulative distribution of skepticism among receivers and assume
that F' is differentiable with full support on [0,1]. We allow popularity to depend on
skepticism: each receiver with skepticism ¢ has popularity (o) € (0,1],°> where 7 is
continuous. Notice that a triple (7, F, u) completely characterizes Sender’s market.

In this limit model,’ the same full-customization logic of Theorem 1 applies: if Sender
chooses target ¢, then in equilibrium Sender maximizes the probability that ¢ buys the
widget. Proposition 1 also holds with the additional feature that both a target’s influence

and his value for Sender can be expressed as functions of his skepticism using the market

8 As we will make clear below, when multiple receivers share the same skepticism ¢ but differ in pop-
ularity, and Sender finds it optimal to target a receiver with popularity o, then Sender is weakly better off
from targeting the most popular among them. Therefore, writing (o) as a function rather than a corre-
spondence is without loss, with 7(¢0) = max,{m; : 0, = 0}.

?Appendix A.4 formalizes this interpretation. Given any large market (7, F, i), we construct finite
markets for which, for any targeted receiver, the distribution over other receivers’ skepticism converges to
F. Sender’s optimal finite-market payoff converges to the payoff characterized in Proposition 3 below, and
every limit point of equilibrium finite-market targets is optimal under (7, F, p).
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parameters (7, F, p1):

EFo)~Fu), o>p

o | Fop) =Ty, _, =1 7 (10)
) o <,

V(o |m F,p) =Vi|, _ = F(u) +m(0)Z(o | F,p). (11)

or=0

As we noted above, when the persuasion mechanism is Bayesian persuasion, Sender’s
choice to target a fan induces the same payoff as targeting no receiver at all: F(x). Fur-
thermore, as discussed in Section 2.4, in the limit case as R — oo, the comparative value of
targeting a skeptic is entirely captured by his market influence, 7(c)Z (o | F, ). Most im-
portantly, when the persuasion mechanism is Bayesian persuasion, a receiver’s influence,
and therefore his market influence, is uniquely determined by the market parameters

(m, F, i) and his skepticism, 0. Therefore, the equilibrium is essentially unique.

Proposition 3 (Optimal targeted Bayesian persuasion). In equilibrium, Sender’s choice of
target maximizes the target’s market influence. Le., if there exists

o € argmaxn(o)Z(o | F,p)
0€(0,1]
such that w(o*)Z(c* | F, ) > 0, then Sender targets a receiver with skepticism o* and her payoff
equals V(o* | m, F, ). Otherwise, she either targets a fan or no receiver at all and her payoff
equals F' ().

An immediate implication of this result is that Sender may need to trade off popularity
against influence and that the optimal target—the one with maximum market influence—
may neither be the most popular, nor the most influential.

These observations drive the results that follow. Section 3.1 studies how the equilib-
rium target depends on both the correlation between skepticism and popularity, 7, and
the distribution of skepticism itself, as captured by how the influence of a target changes
with his skepticism, o;. Section 3.2 studies how the distribution of skepticism in Sender’s
market determines when Bayesian persuasion itself is suboptimal—that is, when Sender
would prefer a persuasion protocol that ties her hands so that she can credibly induce
posteriors different from 0 and o;.
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3.1 Optimal targeting

By Proposition 1, Sender targets a skeptic only if some skeptic has value at least F'(;1)—
the payoff she can guarantee by targeting a fan and saying nothing. Corollary 1 is then
immediate from (10) and (11).

Corollary 1 (Equilibria when influence is negative). If Z(o | F, 1) < 0 for all o > p, then:

1. There exists an equilibrium in which Sender targets a fan and the target buys the widget
with probability 1.

2. In all equilibria, Sender’s payoff equals F'(1).

If instead the condition in Corollary 1 is not satisfied, Sender’s optimal targeting choice
depends on how a target’s skepticism affects both his influence and his popularity. Con-
sider the simplest case: Z and 7 are both nondecreasing on [y, 1]. Then V' is nondecreasing
in o, so that targeting the most skeptical receiver is optimal. But when ¢ affects Z and 7
in opposite directions, finding the optimal target involves a nontrivial tradeoff between a
target’s influence and his popularity.
Let
T*(m, F,u) = arg maX]V(a | 7, F, )

o€l0,1
be the set of receivers who are targeted in at least one equilibrium in market (7, F p).

We say that Sender targets more skeptical receivers in market (7, F, 1) than in (7', F, i') if
T*(m, F, u) dominates 7% (7', F', ii’) in the strong set order (Milgrom and Shannon, 1994).

Definition 2 (Strong set ordering of targets). Let (m, F, ) and (7', F', ') be two markets.
Sender targets more skeptical receivers in (m, F, ) than in (7', F', 1) if, for all o € T*(n, F, )
and o' € T*(n', F', i), max{o,0'} € T*(m, F, u) and min{o, o'} € T*(n', F', i').

Proposition 4 (Influence ratio ordering). Let (m, F, i) and (m, F', j1) be two markets differing
only by the distribution of skepticism, and suppose that Z(o | F,pu) > 0and Z(o | F', u) > 0 for
all o € (p, 1], such that in all equilibria Sender targets a skeptic. If

Z(o | Fyp)

(o | ) (12

is increasing in o on (u, 1], then Sender targets more skeptical receivers in (mw, F,u) than in
(7, F', ).

The key step to derive this result is to show that V(o | 7, F, ;1) single-crossing dominates
V(o | 7, F', u); the result then follows from Milgrom and Shannon (1994).
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Condition (12) is an influence ratio ordering: it requires the influence under F' to grow
faster with skepticism than under F’. Intuitively, F' concentrates relatively more mass at
higher skepticism levels, after adjusting for the prior ;.. Although related to standard dis-
tributional orderings, this condition is distinct: it operates on the influences 7 rather than
directly on the cumulative distributions of skepticism, since Sender’s value of targeting a
given level of skepticism depends on these distributions only through Z.!° The following

example illustrates Proposition 4 for a well-known parametric family.

Example (Power family). Consider F,(0) = o® on [0, 1], with o > 1. This is a Beta(a, 1)
distribution where the mean skepticism «/(« + 1) is increasing in «, i.e., higher o concentrates

more mass at higher skepticism levels. The influence is

(o | Faypr) = (o™ = po7),
which is positive for all o > (1 when o > 1, so Sender targets a skeptic. The example-value ratio is

I(o | Fayp) 0o — o)

T(o | Fu, ) e pe' =1

This ratio is increasing in o on (u, 1) whenever o« > o' > 1, by the monotone L'Hopital rule: the
(oz—l)a"‘*2 _ a—1
(@'=1)oa'=2 = a'—1

Sender targets more skeptical receivers under F,, than under F,,, holding m and . fixed.

pointwise derivative ratio 02~ is increasing in o. Hence, by Proposition 4,

We now turn to the role of popularity. Fixing the other two market parameters, F' and y,
it is immediate that Sender’s payoff is weakly greater in market (7, F, ;1) than in (7, F, i)
whenever 7(c) > 7'(o) for all . In this sense, greater market popularity is unambiguously
better for Sender. However, popularity may be concentrated among more or less skeptical
targets, thus affecting the relative reach of their example. The following proposition says
that greater concentration of popularity among more skeptical receivers induces Sender

to target a more skeptical receiver.

Proposition 5 (Popularity ratio ordering). Let (m, F, 1) and (n', F, i) be two markets differing
only by the distribution of popularity, and suppose that Z(c | F, ) > 0and Z(o' | F, ) > 0 for
all o € (u, 1], such that in all equilibria Sender targets a skeptic. If w(c) /7' (o) is increasing in o

on (p, 1], then Sender targets more skeptical receivers in (w, F, i) than in (7', F, ).

Condition (12) can be interpreted via likelihood ratio dominance by defining a gain distribution H (o) =
W. If F and F' both satisfy increasing average density, i.e., F(o)/o is nondecreasing on [y, 1], then
H is a valid distribution function on [u, 1] with Z(¢) = (1 — F(u)) H(o). Condition (12) then reduces to
H/H' increasing—the cumulative distribution function ratio order on gain distributions—which is implied

by likelihood ratio dominance of H over H'.
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3.2 Suboptimality of flexible communication

Under Bayesian persuasion, when Sender chooses a target with skepticism o, she induces
equilibrium posteriors:

(if o > p): with support {0,0} among receivers who observe the target’s example, and

equal to ;1 among receivers who do not;
(if o < p): equal to p for all receivers.

This simple structure highlights two features of equilibrium. First, by Theorem 1, Sender
always fully customizes communication within the available persuasion mechanism. Sec-
ond, Bayesian persuasion places the fewest constraints on that customization. Together,
these features mean that Bayesian persuasion delivers the highest possible probability of
persuading the target.

As discussed in Section 2.3, Sender may prefer to have her hands tied so that she
can credibly communicate to the target in a way that maximizes her real objective: the
expected number of receivers who buy the widget. Such a mechanism can, by restricting
Sender’s access to different information structures, induce a distribution over posteriors
under which the target buys with lower probability but expected sales to other receivers
rise. Or it may allow Sender to induce the same distribution over posteriors 0 and o, but
by targeting a more popular receiver, increasing how many receivers observe the target’s
positive example.!!

We now identify the characteristics of Sender’s market that determine whether Bayesian
persuasion is suboptimal. To do so, we first characterize the supremum payoff achievable
across all persuasion mechanisms. Recall that, because other receivers only observe the
target’s positive or negative example, Sender induces a distribution over posteriors with
at most two values among those receivers who observe the target’s example. Specifically,
if she chooses a target ¢ with skepticism o, then non-targeted receivers who observe the
target’s positive and negative example hold posteriors, respectively,

P =0 (0)) =Eulpe [ pe >0, " =0)(p)) =Eplp: | pr < 1.

Therefore, the share of receivers who buy the widget conditional on a positive and nega-

10One example of a hands-tying protocol is information disclosure (Dye, 1985; Milgrom, 1981). There,
Sender is committed to a fixed information structure and may only truthfully report a subset of what she
observes; she cannot tailor the high posterior to the target’s skepticism. See Gratton et al. (2025) for a
3-receiver example in which Sender strictly prefers information disclosure to Bayesian persuasion.
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tive example is, respectively,

Furthermore, Bayes-plausibility implies p® < u < p' and, whenever both inequalities are
strict, pins down the probability with which the target sets a positive example,

p—p°

B(p',p°) = :
pl _pU

Equivalently, B(p', p°) is the probability that a non-targeted receiver’s posterior is p! when
he observes the target’s example.

An upper bound on Sender’s payoff across all mechanisms is the supremum of ex-
pected sales over all Bayes-plausible posterior pairs (p°, p'), and all targets who set differ-

ent examples under the two posteriors. That is, V*(r, F, i) solves

V¥ m Fop)=  sup  {B@".p")v(" | n(o))+ (1 —B®",p")v@’ | (o))}

(o,p% pl)€0,1]3
subjectto  p” < p < p',

and o € (p°,p'] whenever p° < p'.

Recall from Section 3.1 that Sender is never worse off from an increase in the target’s

popularity. Therefore,

Vi, Fop) = sup {B(p"p°)o(' | 7", ") + (1 - B@".p")v@ | 7" ")}, (13)

pO<u<p!

where

7(p',p°) = sup 7(0)
oe(pY,pl]

is the highest popularity among targets who set different examples under posteriors p°
and p'."?

Let o* denote the most popular receiver compatible with optimal posteriors {p°, p'}.
That is, 0* = argmax, (o (o) when 7(0) is maximized at an interior o € (p°,p'],

and o* = p° otherwise. The quantity V*(r, F, 1) has a natural interpretation: it equals

12When p° = p!, Bayes-plausibility forces p° = p! = u. We adopt the conventions B(u, 1) = 0 and
7(p, 1) equal to any value in [0, 1]. These conventions do not affect V*: at p° = p' = y, both terms in the
displayed objective equal v(u | T(p, it)) = F () regardless.
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Sender’s payoff in a hypothetical environment in which she can publicly and credibly
commit to induce posteriors {p°, p'}, but only a fraction 7(c*) of receivers observe the
target’s example, while the remaining receivers retain the prior p.. The following Lemma
says that V*(r, F, p) is also a tight upper bound on the Sender’s equilibrium payoff across

all persuasion mechanisms.

Lemma 1 (Maximum payoff across persuasion mechanisms). For every ¢ > 0, there ex-
ists a persuasion mechanism and an equilibrium under it in which Sender’s payoff is at least
V*(m, F,p) — e.

We identify two forces that make flexible communication (Bayesian persuasion) subop-
timal for Sender. The first force arises only if popularity is not (weakly) monotonically

increasing in skepticism. In this case, Sender must trade off popularity and influence.

Proposition 6 (The popularity-influence tradeoff). If there exists o € T*(w, F, u) with Z(o |
F.p) > 0,and o' < o with w(o’) > (o), then Sender’s equilibrium payoff when the persuasion
mechanism is Bayesian persuasion is strictly less than V*(m, F, ).

Intuitively, when communication is fully flexible, Sender chooses to target a skeptic only
if his influence is positive and maximizes market influence, 7(c)Z(c | F,u). However,
Sender benefits both from more popularity and more influence and she may be forced to
trade off one for the other because the skeptic with the most influence is not the skeptic
with most popularity. But if Sender’s hands are tied so that she can only choose to induce
posteriors p° = 0 and p' = o, then every skeptical receiver less skeptical than o has the
same influence as Z(o | F, ;t): his example carries the same information. So Sender can
optimally choose, among them, the target with maximum popularity.

We remark that this result is perhaps of greatest importance in markets in which popu-
larity is concentrated over very few and rare levels of skepticism. For example, it implies
that flexible communication is suboptimal in a large social network where users typically
have only a few hundred followers and only a handful of “superstar” influencers have
millions of followers.

This last result does not imply that more flexible communication is optimal if pop-
ularity is constant. We now turn to a second force by which flexible communication is
suboptimal that arises even if popularity is constant. The following proposition says that
whether flexible communication is optimal depends on the distribution of skepticism.

Proposition 7 (Flexible communication is suboptimal in polarized markets). Suppose that
(o) =7w(o') forall 0,0’ € [0, 1].
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1. If Fis convex on [0, u1], then Sender’s equilibrium payoff when the persuasion mechanism is

Bayesian persuasion is equal to V*(m, F, ).

2. Ifthereexists & € (0, u) such that F'(6) > ¢ and F is strictly convex on [, 1], then Sender’s
equilibrium payoff when the persuasion mechanism is Bayesian persuasion is strictly less
than V*(m, F, ).

The key to understanding Proposition 7 is that fully flexible communication implies large
losses from a negative example: the target’s posterior when he does not buy is p° = 0,
so that all receivers who observe his example do not buy the widget. Part 1 then simply
says that this excessive cost of a negative example is not too damaging when there are
sufficiently few hardcore fans whose skepticism is very low compared to the prior p. In
this case, raising the posterior p° does not increase Sender’s expected sales significantly
to overcome the cost of reducing the gains from a positive example (the reduction in p'
implied by Bayes’ plausibility).

Part 2, conversely, says that fully flexible communication is suboptimal if skepticism is
sufficiently polarized, with a large enough mass of hardcore fans with skepticism below a
threshold & and many skeptics concentrated among the highest levels of skepticism—but
not many moderate skeptics. Then the extra sales induced by increasing p° more than
compensate the losses induced by decreasing p', so that Sender would strictly benefit

from having her hands tied.

4 Conclusions

When choosing whom to target in networking activities, salespersons, entrepreneurs, or
lobbyists need to anticipate how persuading a target will affect other potential customers,
investors, or politicians. Our Full customization theorem allows us to characterize opti-
mal targeted persuasion independently of the specific assumptions about how the com-
munication with a target takes place. Two implications of this result capture the intuitive
ideas that the popularity of a target is a double-edged sword and that the optimal targeted
persuasion may benefit from less flexibility in customizing communication to persuade
the target. Limited flexibility reduces the need to trade off influence with popularity. Less
flexibility is optimal in markets that feature only a few high-popularity superstars and

when customers’ or investors’ tastes are more polarized.
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Appendix

A Additional Details

This section provides additional details that were ommitted from the main text. Sec-
tion A.1 discusses how to map persuasion mechanisms to other prominent examples
from the literature. Section A.2 formally defines perfect Bayesian equilibria in our set-
ting. Section A.3 shows that every PBE can be uniquely identified by the collection of sets
of distributions over posteriors that Sender can induce for the target in equilibrium and
the system of beliefs for non-targets. Section A.4 shows that our analysis in Section 3 can

be viewed as the limit of finite market analyses as the number of receivers grows large.

A.1 Examples of Persuasion Mechanisms

Information disclosure (Dye, 1985; Milgrom, 1981). Here, ® = {}, i.e., Sender is en-
dowed with some (partially) informative information structure ¢,. Furthermore, the mes-
sage space is M C 29, so each message is a subset of S that the target interprets as “the
realized signal lies in this set”, while the cost function satisfies ¢(m, s) = 0 if and only if
s € m, so Sender must tell the truth by reporting a subset that contains the realized sig-
nal but need not tell the full truth (reporting the singleton subset containing the realized
signal). The case where ¢y is fully informative, so ¢y(s¢ | G) = wo(sp | B) = 1 for some
sq # sp, coincides with the model of Milgrom (1981). The case where ¢y is only partially

informative coincides with the model of Dye (1985).
Cheap talk (Crawford and Sobel, 1982). Here, S = {G, B} and ¢ = {@} where %(0 |

0) = 1,1i.e., Sender fully learns the state. Furthermore, c¢(m, s) = Oforall s € Sand m € M,
so Sender can send any message at zero cost regardless of what she observes.
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Constrained Bayesian persuasion (Doval and Skreta, 2024). Here, S = M, ® is a strict
subset of the set of all information structures and ¢(m,s) = 0if m = s and ¢(m, s) = o
otherwise. That is, Sender is restricted to choosing among a small set of information

structures and must truthfully communicate the realized signal.

A.2 Perfect Bayesian Equilibrium

A strategy for Sender is a tuple (t, {(¢r, nt)}ten), where t € R U {0} is the chosen target
and, for each targeted receiver t € R,

* o, € ®is Sender’s choice of information structure; and
* 1 : .S — AM is the distribution over messages Sender sends to the target ¢.

A system of beliefs for the receivers is a collection p = {(p:, P—¢) }ierufey, Where p_, =
(p—tr)r2. Conditional on targeting receiver ¢ € R, his posterior p;(¢:, m) is a function
of Sender’s information structure ¢, and the message m he receives from Sender. Mean-
while, for each non-targeted receiver r # t, Sender’s posterior p_; ,(0;) is a function of his
observation o; € {1,0,0} of the target ¢’s action, where o; = 1 and o; = 0 represent the
non-target observing ¢ buy and not buy respectively, and o, = () represents the non-target
failing to observe ¢’s action. In the special case with ¢t = (), there is a singleton information
set in which all receivers hold a belief of p_ ,.(().

Given p_y, let Fy(- | p_y) : {0,1,0} — [0, R — 1] denote the number of non-targeted
receivers who buy the widget given observation oy, i.e.,

Fi(oi | p-1) = {r € R\{t} 1 0, < py(00)}]-

Given a target ¢, information structure ¢, and system of beliefs p, let Vi(m | ¢, pr, p—+t)
denote Sender’s ex-post payoff from sending message m, i.e.,

Vi(m | e, e, p—e) = Ilow < pi(ior, m)] + meFy(Ioe < pe(r,m)] | poe) + (1 — m) B0 | p_y).

An assessment is a collection of strategies for Sender and a system of beliefs for receivers,
(t, {(t,me) }ers {pt, Pt }ier). An assessment is a perfect Bayesian equilibrium (PBE) (Fu-
denberg and Tirole, 1991) if for each target, receivers’ beliefs are formed by Bayes’ rule
whenever possible and, fixing receivers’ beliefs, Sender’s communication and her choice
of target are sequentially optimal.

To simplify exposition, we first explain three conditions on the system of beliefs that

are imposed by the structure of the model itself and the “no signaling what you don’t
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know” condition of PBE. First, when Sender targets no receiver at all (¢ = (), all receivers
hold belief p_y,.(0) = u."> Second, when a receiver only observes the identity of the target
but not his choice of whether to buy the widget, he holds belief p_;,(#) = p.!* Finally,
when a target t € R (whether the equilibrium target or not) receives a message m € M
that is communicated by Sender with probability 0 (i.e., n:(m | s) = 0 for all s), then ¢
knows that Sender has observed a signal s that allows communicating m."> Importantly,
when target t receives a message m, he can rule out any signal after which m would be
infeasible. Suppose the set of signals observed with positive probability under ¢, and
after which m is feasible

seS: Z Pr(0)pi(s | 0) > 0and c(m,s) =0
0e{G,B}

is a singleton, say {s*}. Then observing m reveals to the target that Sender observed s*.
Hence the target’s posterior must equal Sender’s posterior after observing s*:

pt(SOt m) _ /.LgOt(S* ’ G) .
7 ZQG{QB} Pr(0)pi(s* | 0)

We can now complete the description of our solution concept. An assessment (¢,
{(1, 1) er {1 P—i}1er) is a PBE if and only if:

1. Non-targeted receivers update by Bayes’ rule. For each target ¢ € R and non-target

r#t,

(a) Belief upon observing target buy:

Y els |G Y mmls)

seS m: pt(pe,m) >0t

S PO Y wls10) Y mimls)

0e{G.B} seS m:pt(pe,m) >0t

p—t,r(l) = (14)

BTo see this, notice that our model can be represented in extensive form as Sender choosing ¢ at the
initial node and p_g () being beliefs at a singleton information set (with respect to ¢) that immediately
follows the initial node.

4To see this, notice that whether a receiver observes the choice of the target is entirely determined by
the choice of Nature, whose strategy = is independent of the quality of the good.

15To see this, notice that, in our model, Sender cannot misrepresent the persuasion mechanism or her
choice of information structure, ¢;. Thus, in any extensive form representation of our model, when the
target observes the message m, his information set only contains histories in which the realizations of § and
shave (s | 0) > 0and ¢(m, s) = 0.
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if Zee{G,B} Pr(0) Zses wi(s | 0) Zm;pt(%m)zgt n(m | s) > 0, and p—t,r(l) = M
otherwise;

(b) Belief upon observing target not buy:

py elslG) Y m(mls)

seSs m: pt(pt,m)<ot
p-t,(0) = , (15)
D.oPO) ) wuls[0) D> mm|s)
0e{G,B} ses m: pt(pr,m)<ot

lf ZQE{G,B} Pr(e) ZSES gOt(S | 9) Zm:pt(¢t7m)<gt nt(m | S) > 0’ and p—t,T<O) = M
otherwise;

(c) Belief upon observing nothing: p_; ,.(0) = p.

2. The target updates by Bayes’ rule. For each target ¢ and each message m € M
communicated by Sender with strictly positive probability:

_ D ses pils | G)mi(m | s)
2oe(c,my Pr(0) Doocspil(s | O) m(m | s)

pi(pe, m) (16)

In addition, for any message m € M, if there exists a unique s* € S such that
> ocic.p Pr(0)ei(s* | 0) > 0 and ¢(m, s*) = 0, then

_ pe(s” | G) |
ZGG{G,B} Pr(0)p:(s* | 0)

pt(sph m)

3. Sender’s communication is sequentially optimal. For each target ¢,

(prm) € argmax 3 Pr(8) S o(s6) 3 nim | $) [Viim | @.prps) — clm,s)].

77:{7;0(‘6\37}355 0e{G,B} seS meM
(17)
4. Sender’s target choice is sequentially optimal.
t € argmax Vy, 18)

t'eRU{0}

where

Y, = { ZQG{G,B} PI‘(Q) ZSGS P (S | 9) ZmGM Ui (m I S) I:‘/t/ (m | @t/,pt/,pft') - c(m,s)], t/ ER
1= .
|‘7:‘7 t/ = (Z)
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A.3 Representing equilibria by sets of distributions over posteriors

We now show that a PBE can be summarized by two objects. The first is, for each possible
target t, the set P, of distributions over posteriors that Sender can induce for that target.
The second is the system of beliefs p_; held by non-targeted receivers after observing the
target’s action. The first object pins down what Sender can do to the target’s posterior.
The second object pins down how other receivers respond to each possible observation of
the target’s action. Thus, both objects pin down players’ behavior and payoffs in a given
PBE.

Let { P, }+cr denote a collection of subsets of distribution over posteriors. Further recall
that {p_; }+er denotes a collection of systems of beliefs for non-targeted receivers. Say that
{(P;, p—t) }ter is implementable if there exists a PBE (¢, {(ss, m¢) }ter, {Pt, Pt }ter) such that,
for every target t € R, P, is the set of distributions over posteriors that Sender can induce
for target ¢ under some feasible strategy. Thatis p € P, if and only if there exists a strategy

for Sender (¢}, n;) that is feasible (i.e., 7;(m | s) = 0 whenever ¢(m, s) = co) and such that

p(K)= > Pr(0)> ¢j(s]0) > ni(m|s)1{p(g, m) € K} Vmeasurable K C [0,1].

0e{G,B} ses meM
(19)

That is, holding fixed the system of beliefs for targets {p; }:cx in the PBE, P, contains all
distributions over posteriors that Sender can induce for target ¢ under some feasible strat-
egy. If the above holds under a given PBE, then say that the PBE implements {(P;, p_t) }er-

The next result says that the payoff-relevant information of every PBE can be fully
summarized by the pair {(P;, p_:) }+cr that it implements.

Proposition A.1 (PBE characterization). Take any PBE which implements {(P;, p—t) }ter. In
this PBE, if Sender targets receiver t € R, then

1. Sender chooses an information structure from the set

1
argmax/ oy < p}dpi(p);
0

ptEP;

2. The expected sales to the target equal

max / 1{0; < p} dpu(p): (20)

ptEP;
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3. The expected sales to other receivers equal
1 ~ ~
Wt(/ Fy(1{o: < p} | P—t)dpt(P)) + (1 —m) F (0| ps). (21)
0

Therefore, every PBE which implements the same pair induces, for each targeted receiver t € R,
the same expected sales to the target and to non-targeted receivers.

Proof. Fix a PBE (t, {(¢¢,m)}eer, {pt, P—t}1er) which implements {(P;, p_;) }+er. For each
target t € R, let p; denote the distribution over posteriors induced by Sender’s equilib-
rium strategy (¢, n:), i-e., the distribution which satisfies (19).

We first show that Conditions 1 and 2 hold. In the PBE, Sender only optimizes over
distributions over posteriors p; which can be induced by a feasible strategy. Since feasible
strategies send messages which have zero cost, Sender’s expected payoff from choosing

any such distribution over posteriors can be written as

/0 {n{at < p}+ mF(1{or < p} | ) + (1= m) (0 | p_tﬂ dpu(p)
= Wtit(o | p—t) + (1 - Wt)ﬁt(w | p—t)

+ [1 + m(ﬁtu Ip_s) — F(0] p_t)ﬂ /01 1{o; < p} dps(p). (22)

Because non-targets’ beliefs satisfy Condition 1 in the definition of PBE, observing the
target buy is equivalent to observing the event {p:(¢:, m) > 0,}, while observing him not
buy is equivalent to observing its complement. Bayes’ rule and the no-signaling-what-
you-don’t-know condition for zero-probability observations therefore imply p_; (1) >
p_+-(0) for every r # t, and hence E(1|p_) > F,(0] p_,), holds, so

1+, (E(1 Ipy) — F(0 | p,t)) > 0.

Since, by Condition 3 in the definition of PBE, Sender’s equilibrium strategy must max-
imize his expected payoff from targeting ¢, it follows that the induced distribution over
posteriors must satisfy

1
P € argmax/ 1{o, < p}dpi(p),
ptEP; 0

so Condition 1 holds. In turn, the probability the target buys is exactly given by (20), so
Condition 2 holds.
From here, note that conditional on inducing posterior p for the target, the target’s

29



action is given by 1{o; < p}. Thus, the expected sales to non-targets under posterior p is

Wtﬁt(ﬂ{at <p}|p—e)+(1—- 7715)th<® | P_t).

Integrating this over all posteriors, which yields the unconditional expected sales to non-
targets, then yields Condition 3. O

Proposition A.1 implies that, as discussed in the main text, every PBE can be associated
to a collection of sets of distributions over posteriors. Furthermore, Condition 1 implies
that in any equilibrium, for each target ¢, Sender maximizes the probability the target
buys among all distributions over posteriors in F,. This implies Theorem 1.

A.4 Approximating large markets with finite markets

We extend the finite targeted-persuasion game in Section 2 to the large-market model in
Section 3 in a natural way: the timing, persuasion mechanisms, and PBE requirements are
unchanged, but the finite set of receivers is replaced by a unit mass of receivers indexed
by skepticism, with popularity given by the function 7. Under Bayesian persuasion, the
same arguments as for the finite market model imply that targeting a receiver with skepti-
cism o yields the large-market value V(o | 7, F, u) defined in (11). Hence the equilibrium
targeting problem in the large market is exactly the one characterized in Proposition 3.

This subsection shows that this large-market targeting problem is the limit of the cor-
responding finite-market targeting problems. We begin with several definitions. We rep-
resent a finite market of size R by a tuple (7%, 0% 1), where ¢ and 72 are the levels
of skepticism and popularity of receiver » € R. The set of fans is given by F (o7, 1) =
{r € R : of' < u}. Note then that conditional on targeting receiver ¢, the normalized
distribution over non-targets’ skepticism is given by

-~ r ZO'R g
i oty = I ERMI o )]

Let FE = {FE(- | 0®)}1er denote the collection of target-specific empirical distributions.
Then under Bayesian persuasion, (9) implies that the normalized value of targeting re-

ceiver t in the finite market is

(R—1)FRu| o) + &
t R
R(yR | B pR y= )R R 4 PR(-R| Ry _ DR R O 2
Vo, | 7% B ) = +mi (R =1 = (0] [ o) = F ([ o)
UR,
\J-‘(RM)\’ olt <p
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Thus, the set of optimal targets is
Ti(r", 0", 1) = argmax V(0" | 7, ¥, pu).
S
Finally, define the distance between a point = € [0,1] and a set A C [0, 1] by

d(z,A) = ;Ielfl |z — al.

The next result offers three main insights. First, given any large market (r, F, it), there
exists a sequence of finite markets for which the conditional empirical distributions of
non-targets” skepticism, no matter which receiver is targeted, converge uniformly to the
distribution over skepticism in the large market /. Second, along this sequence of finite
markets, Sender’s optimal normalized payoff converges to the large-market payoff char-
acterized in Proposition 3. Finally, any limit (point) of a sequence of optimal targets in
these finite markets is an optimal target in the large market. Thus, the large-market anal-
ysis in Section 3 is the limit of finite-market analyses as the number of receivers grows
large.

Proposition A.2 (Finite-market approximation). Fix a large market (, F, j1). There exists a
sequence of finite markets (7%, o®, 11)%_, such that:

1. the distributions over non-targets’ skepticism from targeting any receiver converge umni-
formly to F:
sup sup |Ef(o | ") — F(o)| — 0;
teR 0€0,1]
2. Sender’s normalized equilibrium payoff in each finite market converges to her equilibrium
payoff in the large market:

R/ _R R R .
max Vo, | w7, 1 ,u)%gg%fi‘/(a\mﬂu%

3. if (tr)%_, is any sequence of finite-market optimal targets, so tp € TH(m®, of, u) for all
R > 2, then
d(ofl, T*(m, F, 1)) = 0.

In particular, if the large market has a unique optimal target, so T*(w, F, u) = {c*}, then
every sequence of finite-market optimal targets (tg)%_, satisfies ot — o*.
Proof. Let
F'(q) =inf{o € [0,1] : F(o) > ¢}
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denote the generalized inverse of F. For each R > 2, let (7%, 0%, 11) be the finite market of
R receivers defined as follows:!®

R
r

F‘1<£> and 7f=n(cF), vr=1,...,R

g R r

We show that the sequence of finite markets (7%, 0!, 1)%_, satisfies all three conditions.
Condition 1. Notice that for every R > 2,0 € [0,1],and t € R,

Flo) - Fo | o) = |p(o) - LLERALD 0n = 7]

R—-1
S‘F() |{7"ER:RUT<0}|’
’{TE'R:(LBSU}’_‘{TER\{t}:UﬁSJ}“

R R-1
<l+'(R_l)’{renrﬂﬁéa}l—RI{TeR\{t}:aﬁéo}!‘
~ R R(R—-1)
<1, R
SR TRER-1D
IR
“RYR-T

Since + + 7 — 0, Condition 1 holds.
Condition 2. We first show that, evaluating the large market at the corresponding
finite target’s skepticism, Sender’s normalized equilibrium payoff in each finite market

converges to her equilibrium payoff in the large market:

max
teER

VRl | 7R PR 1) — V(R | 7, F, m\ . 23)

To see this, take any R > 2and t € R. If olft > u, then

16Tn Section 2, we assume for expositional simplicity that every finite market contains at least one fan and
one skeptic. The quantile construction below satisfies this assumption for every R such that | RF(u)] > 1:
receiver r is a fan iff r/R < F(u), while F'(11) < 1 guarantees a skeptic. Since 0 < F'(u) < 1, the assumption
therefore holds along the tail of the constructed sequence, which is all that matters for our limit statements.
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Therefore,

‘VR(O-E’WR7FR7M>_V<05|7T7F7N)|
Lp  R—1|x5g R Ry [ H mR
~ |+ | Bt 0 4wt (L

t

(
_ [F(u) +(of) <U%F(“f) B F(u))} ’

(

|

AR = sup sup
teR o€[0,1]

Fi(o | o®) = F(o)].
If instead o < pu, then

T, p)l

VAGE |7 ) = TN g V(o x P = i)

Since off = F~!(r/R), receiver r is a fan if and only if r/R < F(u), so |F(of,u)| =

T

| RF(u)|. Therefore,

F(of,
VAR | 7 B, )~ V(of | 7. 5| = [T

1
— F(n) SE-
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Combining the two cases gives

1 2
thax Vol | 7 PP ) = Vol | 7T>F7NJ)' < €p = max {E’ R + 3AR} .
Since Ar — 0 by Condition 1, (23) holds.

We now prove convergence of optimal payoffs. (23) implies

R/ _R R R R
FR 1) < maxV F < 1% F .
max V= o," | w7, B, p) < max V(e |, ,u)+63_£[%§] (0|7 F,p) +er
Therefore,

limsup max V(o | 7%, F® 1) < max V(o | 7, F, ).
Rooo tER o€l0,1]

To show the reverse inequality, take any o* € T (7, F, 1), so V(0" | 7, F, ) = max,epo1) V(0 |
7, F, ). By the definition of ¢%, for all § > 0 and large enough R, there exists rz € R with

R
TR

o, — o < 4.

Since V(o | w, F, u) is continuous in o,'7 for every n > 0 and large enough R,
V(aic | 7, F,p) > V(o™ | m, F,u) —n.
But then (23) implies
VR(UV{L; | 7B R o) > V(ai |7, Fop) —egr > V(o™ | m,F,u) —n — eg.

Thus,

max V()" [ 7", F¥ p) 2 V(o™ | 7, F,p) —n — eg.
S

Therefore,

liminf max VE (o | 7f', FE u) > V(o* | 7, F, ) — 1.
R—oo teER

Since n > 0 was arbitrary,

lim inf max V(o | 7, FR ) > 1% F,p).
im inf max V*(0;" | 7%, ,u)_gg[gﬁ] (0| m F,p)

This proves Condition 2.

7Because F and 7 are continuous, and because Z(c | F,pu) is defined to be zero for all o < p, the
large-market value function V(o | 7, F, i) is continuous on [0, 1].
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Condition 3. Let ()%, be any sequence of finite-market optimal targets, so
Vol | 7% FF op) = %%(VR(@R | 7B PR ) VR > 2.

Suppose, by contradiction, that d (o, T*(, F, ;1)) # 0. Then there exists > 0 and a

subsequence (tg, )72, such that
d(crtR T (n ,F,/L)) >§ Vk> 1.

Define
Ks={o€l0,1] :d(o,T"(m, F,p)) > 6}.

This set contains the sequence (o )2° | and contains no maximizer of V(o | 7, F, ). Since
k

K5 is compact and V(o | 7, F), j1) is continuous in o, there exists 1 > 0 such that

(O'tR |7TFM)<012[%>§V<U‘7TF,U) n Vk>1.

By (23), for every k,
V(g | 7l P ) < Viogs | m, Fop) + gy

Therefore,

VI (ot | e, B ) < Oyg[%f}‘/(ff |7 F ) =0+ eg,

Since e, — 0, for all sufficiently large £, ez, < 2, so
. Ui
VRk<O-£{kk ’ ﬂ-RkJ FRkJ ) < gg[%}i V<J ‘ m, F, :U’) - 5

But since tp, is an optimal finite-market target, this means that, for all sufficiently large &,

r?gvm( ot | wlie FRe )<gg[%}i‘/(a | m, F, ) — Z
which contradicts Condition 2. O]

B Proofs

Proof of Theorem 1. Follows from Condition 1 of Proposition A.1 in Appendix A. [
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Proof of Proposition 1. Fix a PBE and a target ¢ € R, and let p; be the equilibrium
distribution over the target’s posterior chosen by Sender. If a non-targeted receiver ob-
serves the target buys (on the equilibrium path), observes the target does not buy (on the
equilibrium path), and does not observe the target’s action, then Properties 1a), 1b) and
1c) of a PBE respectively imply that the non-target’s posterior is p; (p;), p(p;) and u re-
spectively. Thus, the masses of non-targets who buy are, respectively, (R — 1)F,(pL(p})),
(R— 1)E(p§(pj)) and (R — 1)]%(;1) Furthermore, we recall from Theorem 1 that the target
buys with probability B,(p;). Thus, expected sales from targeting ¢ in the PBE is

B+ m(R=1) [ BE®H () + (1= BIEW ()] + (1 = m)(R = D F(w).

Dividing by R and adding and subtracting the no-observation benchmark gives

B R+ Bt 2 [BUR = DBk 01) ~ Fiw) — (1= BY(R = D(Flp) — B0

By the definitions of G, L,, and Z,, this is exactly

R—1-~ 1
WZJ%EM+E&WHW&@)

Finally, note that Sender can always choose to not target a receiver, t = (), and achieve a
(normalized) payoff of |F|/R. Hence, by Property 4) of the definition of a PBE, Sender
targets a receiver if and only if there exists ¢ € R such that V, > |F|/R, and targets no

receiver otherwise. O]

Proof of Proposition 2. Fix a PBE and a target ¢ € R, and let p; be the equilibrium dis-
tribution over the target’s posterior chosen by Sender. By Proposition 1, Sender’s normal-
ized payoff from targeting ¢ is affine in m;, with slope Z,(p; ). Hence the payoff is increasing
in m if Z,(p;) > 0, decreasing in m, if Z,(p;) < 0, and independent of 7, if Z;(p;) = 0. O

Proof of Proposition 3. Follows from the in-text discussion. [

Proof of Corollary 1. If Z(o | F, ) < 0 for every skeptic o > p, then every skeptic gives
Sender payoff at most F'(1), while targeting a fan and saying nothing gives exactly F'(u).
Therefore there is an equilibrium in which Sender targets a fan, and no equilibrium can
give Sender more than F'(1). Conversely, if a skeptic has strictly positive example value,

then targeting that skeptic gives payoff strictly above F'(1.) because 7(o) > 0. O
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Proof of Proposition 4. Because Sender targets only skeptics under both markets, the
set of optimal targets for Sender in either market are, respectively,

Y*(m, Fyp) = argmax V(o | 7, F, 1),

o€(p,1]
Y*(m, F' pu) = argmax V(o | 7, F', ).
o€(p,1]
By the monotonicity theorem of Milgrom and Shannon (1994), a sufficient condition for
Sender to target more skeptical receivers under (r, F, ) than (7, F”, p) is for V(- | m, F, p)
to single-crossing dominate V(- | m, F’, ). To see that this is true, take any p < 0’ < 0 <1
and suppose V(o |, F', ) > (>)V (¢’ | w, F', ). This implies

w(0) | (o) L o)
(o) Z(o | F' )
By the assumptions on Z,
(o' | Fp) _ Z(o' | F' )
Lo | Fop) = Lo [ F',p)
Therefore,
w(0) | (o Tl | )
o) = TG F
which implies V(o | m, F,pu) > (>)V (o' | m, F, ). Thus, V(- | 7, F, ) single-crossing
dominates V(- | 7, F', u). O

Proof of Proposition 5. By a similar logic to the proof of Proposition 4, it suffices to
show that V(- | my, F, uu) single-crossing dominates V(- | mo, F, ). Takeany p < o’ <o <1
and suppose V(o | mo, F, i) > (>)V (o’ | mo, F, 1), so

7T0<0-> > (>>I(OJ | F, :U’)
mo(o’) (o | F,p)
By the assumptions on m; and 7,
(o) - mo(o
m(o’) — mo(o’)
Therefore,
mi(o) Z(o"| F\p)
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which implies V(o | m, F, 1) > (>)V (o’ | m1, F, ). Thus, V(- | 7, F, 1) single-crossing
dominates V(- | mo, F, ). O

Proof of Lemma 1. We split the proof into two parts. Part 1 shows that, as claimed in
the text, V*(n, F, 1) is an upper bound on Sender’s payoff under any equilibrium of any
persuasion mechanism. Part 2 shows that this upper bound is tight. Throughout, we let

A(p',p°) = Bp",p°)F(p') + (1 — B(p",p°))F(p°) — F(p).

Part 1. Consider any persuasion mechanism and any equilibrium under it. If the target’s
example is uninformative, then all non-targeted receivers hold posterior i whether or not
they observe the target’s action, and Sender’s payoff is F'(;) < V*(m, F, p).

Now suppose the target’s example is informative. Let p' and p° be the posterior beliefs
of non-targets after observing, respectively, a positive and a negative example. By Bayes
plausibility, p' > 1 > p°. Moreover, if the target has skepticism o, then observing that he
buys implies that his posterior is weakly above o, while observing that he does not buy
implies that his posterior is strictly below o. Hence o € (p°, p'], so Sender’s payoff in this

equilibrium is
B(p",p°)o(p' | w(0)) + (1 = B(p",p°))v(@’ | 7(0)) = F(u) + n(a)A(p*, p°).

If A(p',p°) < 0, then this payoff is at most F'(u) < V*(r, F,n). If A(p',p°) > 0, then the
payoff is increasing in the target’s popularity. Therefore, using the definition

7(p',p") = sup (o),
o€(p,pt]
we have
F(p) + (o) A(p', p°) < F(p) +7(p", p°) A", p°) < V¥ (, F, ).

Thus V*(x, F, 1) is an upper bound on Sender’s payoff.

Part 2. Fix ¢ > 0. If V¥(m,F,u) = F(p), then the bound is achieved by a triv-
ial persuasion mechanism that reveals no information, together with an equilibrium in
which Sender targets no receiver. Hence, for the remainder of the proof, we suppose
V*(m, F, i) > F(n). Notice then that, defining

fEmln{%7v*(ﬂ-7F7g)_F(u)} >07
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since V* is a supremum there exists p° < p < p' and ¢ € (p°, p'] such that

Vo= B(p',p")u(p" | 7(5)) + (1 = B, p"))v(@° | 7(6)) > V*(m, F, ) — €.

Further note that because V*(r, F, 1) > F(u), we must have A(p',p°) > 0. In what fol-
lows, we fix p°, p' and ¢ satisfying the above.

The goal is to construct a persuasion mechanism and an equilibrium under it where
Sender’s payoff is at least V*(7, F, u) — . We divide the proof into three steps. Step 1
constructs a distribution over posteriors which randomizes between the high belief p'
and an interval of beliefs close to p. Step 2 constructs a constrained Bayesian persuasion
mechanism that induces this distribution and forces Sender to truthfully report the signal
observed. Finally, Step 3 constructs an equilibrium under this persuasion mechanism and
shows that Sender’s payoff is at least V*(r, F, 1) — ¢, which proves the claim.

Step 1. For each p > 0, let

_ n
an = pO + 5’
and define
A, = B(p', qn)F(pl) + (1 - B(p, ) F(qy) — F().
Also define

Vo = B a))v(p" | 7(6)) + (1= B(p', 45))v(gy | 7(5)).

Since ¢, — p” asn — 0, wehave A, — A(p', p") > 0and V,, — V4. Therefore, by continuity

we can choose 7 > 0 small enough such that

P’ +n<o, p0+g<u, A, >0, V>V —

€
5

Let A\, denote the uniform distribution over [p®, p° + 7], and let p, denote the distribution

over posteriors defined by
Py = (1= B 0))A + B0', 45)3,1,

where §, denotes the Dirac measure concentrated at z. Note that by the definition of ¢,,
py is Bayes-plausible.

Step 2. We now construct a persuasion mechanism that induces p,. Let S = M =
%, p° +n] U {p'}, ® = {¢,}, where ¢, is defined by

1 _
® dp,(s) VBorel AC 8,

Sdfs) o 1B) = [ 1=

o416 |

A
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and define the cost function c via

0, m=s,
c(m,s) =
00, m F#s.

By construction, this information structure is direct, so Pr(§ = G | s) = sforall s € S.
Furthermore, this persuasion mechanism is a constrained Bayesian-persuasion mecha-
nism: it forces Sender to truthfully report her message to the target. It follows that the
distribution over targets” posteriors is exactly p;,.

Step 3. We begin by computing Sender’s continuation equilibrium payoff from target-

ing a receiver with skepticism o € [0, 1], which we denote by V(o)

1. Case 1: Suppose o > p' or o < p°. Then, the target always buys or does not buy the
widget, so his action is uninformative. This means that all non-targets hold belief 1
regardless of observing the target buy and not buy, or observing nothing. Hence,

2. Case 2: Suppose o € (p°,p° + 7). Then the target does not buy after posteriors in
[p",0) and buys after posteriors in [o,p? + 5] U {p'}. Letting o, (0) and 3,(c) be,
respectively, the probability of a negative and positive example, so

(o) = (1= B(p', ,)) 7=

and f,(0) =1— ay(0),

it follows that non-targets” posteriors from observing a negative and positive exam-

ple from the target are, respectively,

o _PFo 1y = an(o)ph(o)
pn(a) - 9 and pn<0) - 67](U)

Therefore, Sender’s continuation payoff from targeting a receiver with skepticism

oe (P’ p’+n)is
V(o) = By(0)u(pi(o) | 7(0)) + ay(o)v(pd(o) | (o).

3. Case 3: Finally, suppose o € [p° + 7, p'|. Then the target buys if and only if he ob-
serves the high posterior p'. This means that non-targets’ posteriors from observing
a negative and positive example are, respectively, ¢, and p*. Since the probability of

40



a positive example is B(p', g,),
V(o) = B(p' a,)v(p" | 7(0)) + (1 = B(p',a,))v(ay | (o).

We now show that V is upper semicontinuous. Since V is continuous on each of the
regions described above, it remains only to check what happens at the boundary points
p°, p° +n, and p'. Atp°,

lim V(o) = F(p) = V(p").

alp®

so V is continuous at p°. At p° + 1, the formulas in Cases 2 and 3 coincide. Indeed,

a, (P +n)=1-Bk'.q), B,®" +n) =BO",q)),

and

@ +n) =ay, P, +n)=p",

so V is continuous at p° + 7. Finally, at p', notice that

V(p') = F(p) +7(p")Ay > F(u) = lim V(o).

o—pl+

So V has an upwards jump at p'.

Because V is upper semicontinuous, argmax,c | 17(0) is non-empty. This means
that there exists a PBE under this persuasion mechanism in which Sender targets o* <
arg max, (o V(o) and achieves a payoff of V(c*). Noticing that & € [p° + 7, p'], s0

V(5) = B(p*, a,)v(@" | 7(6)) + (1 — B(p*, q,))v(qy | 7(8)) = V.
It follows that
V(o) 2 V(e) 2 Vo— 5 2 V' (m Fop) =€ = = 2 V' (m, F.p) — <.

where the last inequality holds as ¢ < ¢/2. Thus, Sender’s equilibrium payoff under this
persuasion mechanism is at least equal to V*(7, F, u) — e. O
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Proof of Proposition 6. Notice that

V*(m, F,pu) > B(o,0)v(o | 7(0,0)) + (1 — B(0,0))v(0 | 7(c,0))

=7(0,0)Z(0 | F,p) + F(u)
> n1(0)Z(o | F,p) + F(p)
> 1(0)Z(o | F,p) + F(p).

The first inequality holds as 0 < u < o, the second inequality holds as ¢’ € (0, 0], and the
strict inequality holds as Z(o | F, 1) > 0 and 7(¢’) > w(0). Since F'(u) + 7(0)Z(o | F, p) is
the Sender’s value under Bayesian persuasion, this proves the claim. O

Proof of Proposition 7. Since 7(c) is constant in o, we let (o) = 7 throughout. We split
the proof into two parts.
Part 1. Suppose that F' is convex on [0, ). Then for all 0 < p° < p, £ D < B

Therefore, : '
B(p",p°)F(p')+ (1 —B@p".»°)F@")
< iyt ma { S EE 1 iyt ) e { £, E
S RATOIR D
s { pop! }

< max HF(O’).

o€lp,1] O

This means

Vi(m Fop)=(1—-mF@) +r sup  {B@,p")F@')+ (1 - B, p")F@’)}

0<pO<u<pt<l

< (1 —=7)F(p) + 7 max EF(U)
c€lp,l] O

— wmax {n(0)Z(0 | F.p) + F()}.

0€(0,1]

where the first equality holds as popularity is constant in skepticism. Since max,¢jo11{7(0)Z(o |
F,p) + F(p)} is the payoff under Bayesian persuasion, the claim follows.

Part 2. Suppose that there exists 6 € (0, ) such that F'(¢) > &, and that F is strictly
convex on [y, 1]. The latter implies

max £ F(0) = max{F(u), 1},

o€lpl] O
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and so

We now consider two cases. If F'(u) < p, then

and so Sender’s payoff under Bayesian persuasion is

max {(o)Z(o | F.p1) + F(u)} = (1 = m)F(u) + 7.

o€l0,1]
Meanwhile, observe

V*(m, F,p) > B(1,6)v(l | 7(1,6)) + (1 — B(1,6))v(c | 7(1,5))

=B(1,6)[rF(1)+ (1 —m)F(p)] + (1= B(1,6))[7F(6) + (1 — m)F ()]
= (1 —mF(u) +7[B(1,6)F(1)+ (1 — B(1,6))F(5)]

T P (LA

:(y_@Fuo+w[ 1_Z@Wﬂ—&ﬂ

> (1 o W)F(/,L) + T,

where the strict inequality follows from the fact that F'(6) > 6. Thus, Sender’s payoff
under Bayesian persuasion is strictly less than V*(r, F, ).
If F(p) > p, then

max ﬁF(U) = F(p),

o€lwl] O

and so Sender’s payoff under Bayesian persuasion is

max {m(0)Z(o | F,p) + F(p)} = F(p).

o€0,1]

Meanwhile, define

: Ll pu-e).

G(e) =
() 1—,u+e+1—u+5

Notice that G(0) = F'(u), while

1—F(p)

G0=!

_F/(:u> > Oa
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where the strict inequality holds as F' is strictly convex on [y, 1]. Therefore, for ¢ > 0
sufficiently small, G(¢) > F(u1) holds. In turn,

Vi, Fop) 2 B(Lp—e)o(1 | T(L,p—e))+ (1= B(1,p—e))v(p—e |71, pn—¢))
=1 =mFp) +m[B,p—=e)F1)+ (1= B(Lu—¢)F(n—e)

]__
- AT

=(1—-n)F
(L=m)F(p) +m 1—u+5+1—u+5

> (1=m)F(p) +7F(p)
= F(p).
Thus, Sender’s payoff under Bayesian persuasion is strictly less than V*(r, F' p). O
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