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Abstract

We build a model of media bias in which consumers with heterogeneous

beliefs do not know whether the media firm (i) is biased and (ii) has received

an informative signal (“news”). The firm submits a report to consumers,

who may in turn invest in verification and leave if supposed news is false.

We distinguish two types of disinformation: distortion and fabrication of

news. We first show that there is fabricated news in any equilibrium, while

distorted news is only present when future customer revenue is not impor-

tant relative to the biased firm’s agenda. Second, comparative statics reveal

that, contrary to common perception, increasing the polarization of beliefs

may decrease the prevalence of fabricated news.
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1 Introduction

Consider a media outlet that benefits politically or financially from consumers

taking a certain action, e.g., voting for a party in line with its ideology, not getting

a vaccine in a pandemic, or buying a certain product. To this end, the media outlet

strategically spreads disinformation.1 When new information arrives infrequently,

disinformation may not only come in the form of distortion of private information

(“slant”), but also in the form of fabrication: In case there is no news, the media

outlet may still fabricate news to persuade consumers into taking its preferred

action.

Growing evidence shows that fabricated news stories are an important problem:

First, they are widely shared on social media like Facebook or Twitter, which have

become an important source of news for many people.2 Not surprisingly, the vast

majority of people in the US and the EU thus regularly encounter fabricated news.3

Second, many people state that fabricated news cause confusion about basic facts

and the vast majority are concerned about the impact that they could have on

elections or democracy in general.4

In this paper, we develop a theory of media bias and disinformation that allows

for both distortion and fabrication of news to investigate this issue. There is a large

population of consumers with heterogeneous prior beliefs (“world views”) who

must each choose one of two actions and a media firm. The media firm privately

learns its type, either neutral or biased, and then potentially—that is, with some

probability—receives a private signal about the state of the world (“news”). The

1Lazer et al. (2018) define disinformation as “false information that is purposely spread to
deceive people”. Notably, Allcott and Gentzkow (2017) employ essentially the same definition
for its close cousin “fake news”.

2In a survey by the Pew Research Center (2016), 23 percent of US adults said that they
have shared at least once a fabricated news story on social media—either knowingly or not; see
also Allcott and Gentzkow (2017); Vosoughi et al. (2018) for evidence on Facebook and Twitter.
Furthermore, 67 percent (18 percent) get (most of their political) news from social media (Pew
Research Center, 2017, 2021).

364 percent of Americans said that as of mid-April 2020 they had seen at least some news
related to COVID-19 that seemed completely made up (Pew Research Center, 2021). In the EU,
68 percent stated that they encounter fake news at least once a week (European Commission,
Brussels, 2018).

464 percent of US adults said that “fabricated news stories cause a great deal of confusion
about the basic facts of current issues and events” (Pew Research Center, 2016). In the EU,
26 percent are not confident that “they are able to identify news or information that misrepresents
reality or is false” (European Commission, Brussels, 2018). Furthermore, in November 2019,
48 percent (34 percent) of Americans said they were “very” (“somewhat”) concerned about the
impact made-up news could have on the election (Pew Research Center, 2021). In the EU,
83 percent stated that fake news is a problem for democracy in general (European Commission,
Brussels, 2018).
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firm then submits a cheap-talk report to consumers. Here, reporting that there is

“no news” can be interpreted as posting trivial gossip news.

A random share of consumers observes the media firm’s report, capturing po-

tential inattention. Those consumers who observe the report may then verify

(“fact-check”) it at low cost. Verification reveals the true realization of the me-

dia firm’s information if it has reported supposed news and simply confirms the

report if it has reported no news. Some consumers who discover that supposed

news is false (i.e., does not match the media firm’s information) will leave, re-

ducing the firm’s customer-base. Finally, each consumer chooses her action and

receives a payoff of 1 if it matches the state. The media firm derives revenue from

its customers, e.g., through advertising or subscriptions. The neutral firm derives

additional payoffs from honest reporting, while the biased firm’s agenda is such

that it benefits from consumers choosing the high action.

Note that we implicitly impose an “exogenous meaning” of messages (“a high

report means I have got a high signal”). It is hence natural to consider strategies

that are monotonic similar to Gordon et al. (2020). Roughly speaking, a higher

signal then induces a (weakly) higher report. In a first step, we establish that

in equilibrium the biased firm honestly reports a high signal and misrepresents,

that is, either suppresses or distorts, a low signal. By monotonicity, there can-

not be distortion without fabrication, such that there is fabricated news in any

equilibrium.

Next, we characterize equilibria. If future customer revenue is important

enough (relative to the biased firm’s agenda), the biased firm fabricates favor-

able news with some probability and suppresses low signals, and in turn some

share of consumers verifies high reports. Notably, some of them verify because

they would switch to a low action in case the report was fabricated, while others

verify because they would switch to a high action in case it is confirmed. If fu-

ture revenue is not important, however, the biased firm fabricates favorable news

whenever possible and distorts low signals with some probability, and in turn a

larger share of consumers verifies high reports. The firm is willing to report a high

signal more often because the loss in future revenue from consumers that leave

upon verification is small.

We then conduct comparative statics. To guarantee a unique equilibrium, we

restrict attention to the case when future customer revenue is important and po-

larization of prior beliefs is rather low. We first show that, as one would expect,

further increasing the importance of future customer revenue decreases the preva-

lence of fabricated news. Second, contrary to common perception, increasing the
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polarization of beliefs may have the same effect. In a more polarized society there

are more people who are already convinced, reducing incentives to fabricate in-

formation. Thus, unless polarization becomes so extreme that significantly less

people verify, fabrication is less prevalent.

Our model is related to the growing body of literature on media bias. We

mainly build on papers that model media bias as distortion of private information

(see Gentzkow et al., 2015, for a survey). In these models, media firms distort their

reports because consumers like to see their priors confirmed (Mullainathan and

Shleifer, 2005), because of political capture (Besley and Prat, 2006; Denter et al.,

2021), or to build a reputation for quality (Gentzkow and Shapiro, 2006).5 In

Besley and Prat (2006) the media firm may not receive a signal but they explicitly

rule out fabrication (“If we allowed the media to [fabricate] news, and we wanted

to maintain the assumption that voters are rational, we would need to get into a

complex signalling game.”). To our knowledge, we are the first to build a model

of media bias in which the media firm can also fabricate information.

Our paper is further related to contemporary work by Innocenti (2021) on

the effect of media pluralism on news quality. In a model of information design,

he shows that competition between two media firms with opposite biases reduces

news quality when consumers have limited attention. Heterogeneous beliefs lead to

the endogenous formation of echo chambers, as consumers devote their attention

to like-minded news sources, who in turn have no incentives to provide valuable

information. Richardson and Stähler (2021) study competition between a media

firm providing true news and two fake-news providers that create echo chambers.

Although fake news providers do not provide any information, consumers with

extreme beliefs still choose to consume fake news to have their beliefs confirmed.

Finally, Acemoglu et al. (2021) focus on the role of consumers in spreading

existing misinformation. Agents sequentially observe an article and must decide

whether to share it with others. They derive value from future shares but fear

sharing misinformation, and can fact-check articles similar to our model. They

show that homophily fosters the spread of misinformation because it creates echo

chambers.

5See Baron (2006); Bernhardt et al. (2008) for related contributions.
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2 The baseline game

There is a binary state of the world θ ∈ {0, 1}, a large population of consumers

N = [0, 1] who must each choose an action a ∈ A = {0, 1}, and a media firm

M that provides information. M has a type t ∈ T = {neutral, biased}, where

λ = Pr(t = biased) ∈ (0, 1). Consumers have heterogeneous prior beliefs π on the

true state being θ = 1 distributed according to a continuous and strictly increasing

cdf F0 on [0, 1], and M has the prior belief 0 < πM < 1. We will frequently identify

a consumer with her prior π and denote the average prior by π̄ ≡
∫ 1

0
πdF0(π).

At the beginning of the game, M privately learns its type and then receives a

private signal s ∈ {l, h} with probability p0 ∈ (0, 1). We interpret the signal s as

news about θ, with p1 = Pr(s = l|θ = 0) = Pr(s = h|θ = 1) > 1
2
. For convenience,

we write s = ∅ if the media firm has not received a signal and let S = {∅, l, h}.
Next, M submits a cheap-talk report ŝ ∈ Ŝ = {∅, l, h} to consumers. In order

to introduce direct payoff consequences from misrepresenting ones information,

we impose the common understanding that message ŝ means ‘s = ŝ’ (“exogenous

meaning”); ŝ = ∅ may then be interpreted as news that is not related to θ, e.g.,

trivial gossip news.

Each consumer observes M ’s report ŝ with probability 1−ε, such that ε ∈ [0, 1)

can be interpreted as the probability of inattention. If a consumer π has observed

the report, she may verify or fact-check it at cost c > 0. Verification reveals the

true realization of the signal s if ŝ ∈ {l, h} and simply confirms the report if ŝ = ∅.
Hence, we assume that consumers do not search for (informative) news on their

own accord. Let vπ ∈ {0, 1} denote the verification decision of a consumer π who

observed the report. If ŝ ∈ {l, h}\{s}, then a share α ∈ (0, 1] of those consumers

who have verified the report leaves, reducing M ’s continuation payoff as described

below. Let F1 denote the distribution of posterior beliefs and F̃1 that among

consumers who did not leave. Finally, each consumer with posterior π chooses her

action aπ ∈ {0, 1} and receives a payoff of 1 if aπ = θ and 0 otherwise.

M receives a continuation payoff of β
α
F̃1(1) that may represent future revenue

from advertising or subscriptions, where β > 0. If M is neutral (henceforth Mn),

it derives an additional payoff normalized to 1 from reporting truthfully, ŝ = s,

reflecting intrinsic motivation to inform consumers. If M is biased (henceforth

Mb), it derives an additional payoff from consumers choosing the high action that

we normalize to
∫ 1

0
aπdF1(π).

The solution concept we employ is perfect Bayesian equilibrium. A mixed

strategy for M is a mapping σ : T×S → ∆Ŝ that assigns a probability distribution
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over messages to each type of firm and (un)informative signal s. For consumer

π, a mixed strategy is a pair ρπ = (ρvπ, ρ
a
π), where ρvπ : Ŝ → ∆{0, 1} assigns a

probability distribution over verification decisions to each observed message ŝ, and

ρaπ : {ŝ not observed}∪({0, 1} × {∅, l, h})→ ∆A assigns a probability distribution

over actions depending on whether the consumer has observed ŝ and her potential

verification decision and resulting information ŝ or s (if ŝ is observed).

2.1 Equilibrium analysis

In our setting with exogenous meaning of messages (ŝ means ‘s = ŝ’), it is natural

to consider monotonic strategies of M similar to Gordon et al. (2020). Assume

that Ŝ = S = {∅, l, h} are linearly ordered such that a higher signal induces a

higher posterior of M , i.e., h > ∅ > l. We generalize monotonicity to mixed

strategies in the spirit of first-order stochastic dominance.

Definition 1 (Monotonicity). The strategy σ of M is monotonic if for all t ∈ T ,

s > s′ implies

(i) σ(t, s)(l) ≤ σ(t, s′)(l),

(ii)
∑

ŝ=l,∅ σ(t, s)(ŝ) ≤
∑

ŝ=l,∅ σ(t, s′)(ŝ).

The equilibrium
(
σ, (ρπ)π∈[0,1]

)
is monotonic if σ is monotonic.

For Mn, truthful reporting ŝ = s is a strictly dominant strategy, as it obtains

a positive payoff from doing so while obtaining the largest possible continuation

payoff (as no consumer leaves).6 Mb benefits from consumers choosing the high

action and may to this end produce disinformation. We distinguish between the

distortion and the fabrication of news about the state.

Definition 2 (Disinformation). We refer to Mb’s report ŝ ∈ {l, h} as disinforma-

tion if ŝ 6= s. Furthermore, ŝ ∈ {l, h}

(i) distorts the private signal if ŝ 6= s ∈ {l, h}.

(ii) is fabricated if s = ∅.

We first narrow down the set of potential equilibria. We establish that Mb

reports a high signal honestly and either suppresses or distorts a low signal. With

a low signal, suppression is strictly better than honesty because it induces more

consumers to take its preferred action while avoiding verification.

6Note that even without the positive payoff from honesty it is always a best reply for Mn to
report truthfully.
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Lemma 1. Any monotonic equilibrium is such that Mb reports s = h truthfully

and misrepresents s = l.

All proofs are relegated to Appendix A. By Lemma 1, we can represent Mb’s

mixed strategy by a function q : S → [0, 1] that maps the (un)informative signal

s to the probability that it submits ŝ = h (and ŝ = ∅ otherwise). We know that

q(h) = 1, such that we can focus the subsequent analysis on the report upon

receiving a low signal and no signal. Mb’s strategy will hence be characterized

by the probabilities q(l) and q(∅) that it distorts the private signal and that it

fabricates information, respectively, given the possibility to do so.

We next establish that there is fabricated news in any equilibrium. Observe

first that when consumers expect neither distortion nor fabrication, then they will

not verify, inducing incentives for Mb to do both. Second, monotonicity rules out

distortion without fabrication.

Lemma 2. There is fabricated news in any monotonic equilibrium, q∗(∅) > 0.

We henceforth impose the following upper bound on verification costs to ensure

that at least some consumers verify if there is enough fabricated news:

Assumption 1.

c <
λp0(1− p0)(2p1 − 1)

2
(
λ(1− p0)(λ(1− p0) + p0) + p20p1(1− p1)

) .
We are now in the position to characterize equilibria. We show that in equi-

librium there is fabricated but not distorted news and some share of consumers

verifies high reports if the continuation payoff is high. Otherwise, there is both

fabricated and distorted news.

Proposition 1. There exists

0 < β ≤
F0

(
(1−λ)(1−p0)+λp0p1
2(1−λ)(1−p0)+λp0

)
− F0

(
λ(1−p0)(1−c)−cp0(1−p1)
2λ(1−p0)+cp0(2p1−1)

)
F0

(
λ(1−p0)(1−c)−cp0(1−p1)
2λ(1−p0)+cp0(2p1−1)

)
− F0

(
cλ(1−p0)+(1+c)p0(1−p1)

p0(1−c(2p1−1))

)
and β ≥ β such that there is a monotonic equilibrium such that

(i) q∗(∅) > 0 = q∗(l), and a positive mass of consumers verifies ŝ = h, if and

only if β ≥ β.

(ii) q∗(∅) = 1 ≥ q∗(l) > 0, and a positive mass of consumers verifies ŝ = h, if

and only if β < β.
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Any other monotonic equilibrium is payoff-equivalent to one of the equilibria above.

Mb reports a high signal more often when the continuation payoff is low be-

cause then the resulting loss in future revenue from consumers that leave upon

verification is small compared to the benefit from consumers choosing the high

action. Notably, consumers choose to verify for different reasons: Some do so

because they would switch to a low action if they discover that supposed news

was false, while others do so because they would switch to a high action if it is

confirmed.

Remark 1. The equilibria are independent of the share ε of inattentive consumers.

Finally, we derive conditions under which there is an essentially unique equi-

librium (i.e., unique in terms of payoffs). We show that with low costs and a high

continuation payoff, a prior belief distribution that is such that priors closer to the

mean are weakly more frequent guarantees a unique equilibrium with fabricated

but not distorted news.

Proposition 2. Suppose that c < p0−2λ(1−p0)
2p0(2p1−1) and that F0 is convex below and

concave above its mean

π̄ > π̄∗ ≡
λ(1− p0)(1− c)− cp0(1− p1)

2λ(1− p0) + cp0(2p1 − 1)
.

Then there exists β∗ ≥ β such that there is a unique monotonic equilibrium in

which q∗(∅) > 0 = q∗(l), and a positive mass of consumers verifies ŝ = h, if

β ≥ β∗. Any other monotonic equilibrium is payoff-equivalent.

Some remarks seem in order. First, the condition on the costs of verification

in Proposition 2 is implied by Assumption 1 if the signal quality p1 is low enough.

Second, the assumption on the prior distribution may be interpreted as rather

weak polarization of beliefs (see Section 2.2 for details on polarization). Third,

Assumption 1 implies that π̄∗ ∈ (0, 1
2
).

2.2 Comparative statics

We now derive some comparative statics. We restrict attention to the conditions

in Proposition 2, under which there is a unique equilibrium with fabricated but not

distorted news. We investigate how the equilibrium changes as the continuation

payoff increases and as prior beliefs become more polarized, that is, as extreme

priors become more frequent:
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Definition 3 (Polarization). We say that the prior distribution F ′0 is more polar-

ized than F0 if F ′0(π) > F0(π)⇔ π < π̄.

Note that if F ′0 is more polarized than F0, then F ′0 is a mean-preserving spread

of F0. First, as one would expect, we find that increasing the continuation payoff

decreases the prevalence of fabricated news. Second, contrary to common percep-

tion, increasing polarization may have the same effect:

Proposition 3. Suppose that c < p0−2λ(1−p0)
2p0(2p1−1) , β ≥ β∗ and F0 is convex below and

concave above its mean π ∈ (π̄∗, π̄
∗), where π̄∗ = 1−p0+λp0p1

2(1−p0)+λp0 . Then either of

(i) a higher continuation payoff, β′ > β,

(ii) a higher level of polarization, F ′0(π) > F0(π)⇔ π < π̄, such that

F ′0(π)− F0(π) >
β

1 + β
(F ′0(π

′)− F0(π
′)) for all π′ < π < π̄∗, (1)

yields a lower prevalence of fabricated news, q′∗(∅) < q∗(∅), in the essentially

unique monotonic equilibrium.

Note that the result on the size of the continuation payoff does not require an

upper bound on π̄. To see why the second result holds, note first that in a more

polarized society the share of consumers who take Mb’s preferred action upon

observing report ŝ = ∅ is larger, reducing incentives to fabricate information.

Second, the share of consumers who verify is smaller, increasing incentives to

fabricate information. It turns out that the first effect dominates the second if the

increase in polarization is not too large (condition (1)).
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A Appendix: Proofs

Proof of Lemma 1. Note that in any monotonic equilibrium Prπ(θ = 1 | ŝ = h) >

Prπ(θ = 1 | ŝ = ∅) > Prπ(θ = 1 | ŝ = l) for all π, as Mn reports truthfully and

Mb’s strategy is monotonic. Hence, reporting ŝ = h maximizes Mb’s payoff from

consumers’ actions while avoiding costs from verification if s = h. Furthermore,

F0 being strictly increasing implies that there is Ñ1 ⊂ N with positive mass such

that each consumer π ∈ Ñ1 chooses aπ = 1 upon observing ŝ (which occurs

with probability 1 − ε > 0) if and only if ŝ = h. Hence, any message ŝ 6= h

yields a lower expected payoff, which establishes the first claim. Similarly, the

second claim follows because reporting ŝ = ∅ yields a strictly higher payoff from

consumers’ actions than reporting ŝ = l (there is Ñ2 ⊂ N with positive mass such

that each consumer π ∈ Ñ2 chooses aπ = 1 upon observing ŝ if and only if ŝ 6= l)

while avoiding costs from verification if s = l.

Proof of Lemma 2. By definition of monotonicity, q(∅) ≥ q(l). Suppose to the

contrary that q(∅) = 0. Then no consumer verifies message ŝ = h. Furthermore,

as Prπ(θ = 1 | ŝ = h) > Prπ(θ = 1 | ŝ = ∅) for all π in any monotonic equilibrium,

there is Ñ ⊂ N with positive mass such that each consumer π ∈ Ñ chooses aπ = 1

upon observing ŝ if and only if ŝ = h. Hence, Mb with signal s = ∅ has incentives

to deviate to ŝ = h.

Proof of Proposition 1. By definition and Lemma 2, any monotonic equilibrium is

such that q(∅) ≥ q(l) and q(∅) > 0. Suppose first that q(∅) > 0 = q(l). Then the

posterior belief of a consumer π upon observing ŝ = ∅ and ŝ = h is

Prπ(θ = 1 | ŝ = ∅) =
Prπ(ŝ = ∅ | θ = 1)Prπ(θ = 1)

Prπ(ŝ = ∅)
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=
[(1− λq(∅))(1− p0) + λp0(1− p1)] π

(1− λq(∅))(1− p0) + λp0 [(1− p1)π + p1(1− π)]
(2)

respectively

Prπ(θ = 1 | ŝ = h) =
Prπ(ŝ = h | θ = 1)Prπ(θ = 1)

Prπ(ŝ = h)

=
[λq(∅)(1− p0) + p0p1] π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
. (3)

We next determine the consumers that choose to verify upon observing message

ŝ = h. Note first that consumer π would choose action aπ = 1 without verification

if

Prπ(θ = 1 | ŝ = h) =
[λq(∅)(1− p0) + p0p1] π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
>

1

2

⇔π > λq(∅)(1− p0) + p0(1− p1)
2λq(∅)(1− p0) + p0

≡ Π̂v
1(q(∅)).

In particular, Π̂v
1(q(∅)) ∈ (0, 1

2
) as p1 >

1
2
. Second, consumer π needs to benefit

from verification in expectation, which requires that it is strictly optimal to take

action 1 if s = h and action 0 if s = ∅, i.e.,

Prπ(θ = 1 | s = h) =
πp1

πp1 + (1− π)(1− p1)
>

1

2

and Prπ(θ = 1 | s = ∅) = π < 1
2
. Hence, expected utility from verification is

Prπ(s = ∅ | ŝ = h)Prπ(θ = 0 | s = ∅) + Prπ(s = h | ŝ = h)Prπ(θ = 1 | s = h)− c

=
Prπ(ŝ = h | s = ∅)Prπ(s = ∅)

Prπ(ŝ = h)
(1− π)

+
Prπ(ŝ = h | s = h)Prπ(s = h | θ = 1)Prπ(θ = 1)

Prπ(ŝ = h)
− c

=
λq(∅)(1− p0)(1− π) + p0p1π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
− c.

If π > Π̂v
1(q(∅)), we obtain with (3) that verification is beneficial if

λq(∅)(1− p0)(1− π) + p0p1π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
− c

>
[λq(∅)(1− p0) + p0p1] π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
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⇔ λq(∅)(1− p0)(1− π)− λq(∅)(1− p0)π
λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]

> c

⇔π < λq(∅)(1− p0)(1− c)− cp0(1− p1)
2λq(∅)(1− p0) + cp0(2p1 − 1)

≡ Π
v

1(q(∅)).

Note that Π
v

1(q(∅)) < 1
2

and that Π̂v
1(q(∅)) < Π

v

1(q(∅)) is equivalent to

λq(∅)(1− p0) + p0(1− p1)
2λq(∅)(1− p0) + p0

<
λq(∅)(1− p0)(1− c)− cp0(1− p1)

2λq(∅)(1− p0) + cp0(2p1 − 1)

⇔c < λq(∅)(1− p0)p0(2p1 − 1)

2 [λq(∅)(1− p0) (λq(∅)(1− p0) + p0) + p20p1(1− p1)]
≡ c1(q(∅)). (4)

If π ≤ Π̂v
1(q(∅)), we obtain with (3) that verification is beneficial if

λq(∅)(1− p0)(1− π) + p0p1π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
− c

>1− [λq(∅)(1− p0) + p0p1] π

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]

⇔ p0 [p1π − (1− p1)(1− π)]

λq(∅)(1− p0) + p0 [p1π + (1− p1)(1− π)]
> c

⇔π > cλq(∅)(1− p0) + (1 + c)p0(1− p1)
p0(1− c(2p1 − 1))

≡ Πv
1(q(∅)).

Note that Πv
1(q(∅)) > 0 by Assumption 1 and that Πv

1(q(∅)) < Π̂v
1(q(∅)) is equiva-

lent to (4).

Hence, all consumers π in the interval(
Πv,∗

1 (q(∅)),Πv,∗
1 (q(∅))

)
≡
(

min
{

Πv
1(q(∅)), Π̂v

1(q(∅))
}
,max

{
Π
v

1(q(∅)), Π̂v
1(q(∅))

})
(5)

verify ŝ = h; note that (5) is non-empty if and only if (4) holds. Otherwise, M

would have an incentive to deviate to q(∅) = q(l) = 1, i.e., (4) is necessary for

q(∅) > 0 = q(l). Observe that ∂
∂q(∅)c1(q(∅)) > 0 ⇔ q(∅) < p0

√
p1(1−p1)

λ(1−p0) and that

c < c1(1) by Assumption 1. Thus, there exists q(∅) ∈ (0, 1) such that (4) holds if

and only if q(∅) > q(∅).
We next determine M ’s payoff. Upon observing report ŝ = ∅, consumer π

takes action 1 if and only if (2) exceeds 1
2
, i.e.,

[(1− λq(∅))(1− p0) + λp0(1− p1)]π
(1− λq(∅))(1− p0) + λp0 [(1− p1)π + p1(1− π)]

>
1

2

13



⇔π > (1− λq(∅))(1− p0) + λp0p1
2(1− λq(∅))(1− p0) + λp0

≡ Π∅1(q(∅)).

Note that Π∅1(q(∅)) > 1
2

as p1 >
1
2
. Hence, as a share ε ≥ 0 of consumers does

not observe ŝ and hence does not update, the payoff from consumers choosing the

high action upon reporting ŝ = ∅ is

(1− F0(1/2))ε+ (1− F0(Π
∅
1(q(∅))))(1− ε) +

β

α
F̃1(1)

=1− F0(1/2)ε− F0(Π
∅
1(q(∅)))(1− ε) +

β

α
.

Similarly, the payoff upon reporting ŝ = h in case s = ∅ is

1− F0(1/2)ε− F0(Π
v,∗
1 (q(∅)))(1− ε) +

β

α

(
1−

[
F0(Π

v,∗
1 (q(∅)))− F0(Π

v,∗
1 (q(∅)))

]
α(1− ε)

)
.

Hence, Mb is indifferent between ŝ = ∅ and ŝ = h in case s = ∅ if and only if

1− F0(Π
∅
1(q(∅))) = 1− F0(Π

v,∗
1 (q(∅)))− β ·

[
F0(Π

v,∗
1 (q(∅)))− F0(Π

v,∗
1 (q(∅)))

]
.

(6)

Recall that Π∅1(q(∅)) > 1
2
> Π

v,∗
1 (q(∅)), which implies that at q(∅) = q(∅) the

right-hand side of (6) exceeds the left-hand side. Thus, there exists β > 0 such

that (6) holds for some q∗(∅) ∈ (q(∅), 1] if and only if β ≥ β. In particular, β

satisfies

1− F0(Π
∅
1(1)) ≤ 1− F0(Π

v

1(1))− β ·
[
F0(Π

v

1(1))− F0(Π
v
1(1))

]
⇔β ≤ F0(Π

∅
1(1))− F0(Π

v

1(1))

F0(Π
v

1(1))− F0(Π
v
1(1))

=
F0

(
(1−λ)(1−p0)+λp0p1
2(1−λ)(1−p0)+λp0

)
− F0

(
λ(1−p0)(1−c)−cp0(1−p1)
2λ(1−p0)+cp0(2p1−1)

)
F0

(
λ(1−p0)(1−c)−cp0(1−p1)
2λ(1−p0)+cp0(2p1−1)

)
− F0

(
cλ(1−p0)+(1+c)p0(1−p1)

p0(1−c(2p1−1))

) .
Finally, Mb reports s = h truthfully and misrepresents s = l by Lemma 1. In

particular, ŝ = ∅ is weakly optimal in case s = l, as it is indifferent between ŝ = ∅
and ŝ = h in case s = ∅.

Second, suppose that q(∅) = 1 ≥ q(l) > 0. Similarly to the first part, then the

posterior belief of a consumer π upon observing ŝ = ∅ and ŝ = h is

Prπ(θ = 1 | ŝ = ∅) =
Prπ(ŝ = ∅ | θ = 1)Prπ(θ = 1)

Prπ(ŝ = ∅)
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=
[λp0(1− p1)(1− q(l)) + (1− λ)(1− p0)] π

λp0(1− q(l)) [(1− p1)π + p1(1− π)] + (1− λ)(1− p0)
(7)

respectively

Prπ(θ = 1 | ŝ = h) =
Prπ(ŝ = h | θ = 1)Prπ(θ = 1)

Prπ(ŝ = h)

=
[λ(1− p0(1− p1)(1− q(l))) + (1− λ)p0p1] π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1) (1− π)]
.

(8)

We next determine the consumers that choose to verify upon observing report

ŝ = h. Note first that consumer π would choose action aπ = 1 without verification

if

Prπ(θ = 1 | ŝ = h) >
1

2
⇔ π >

p0(1− p1) + λ(1− p0(1− p1q(l)))
λ(2(1− p0) + p0q(l)) + p0

≡ Π̂v
2(q(l)).

In particular, Π̂v
2(q(l)) ∈ (0, 1

2
) as p1 >

1
2
. Second, consumer π needs to benefit

from verification in expectation,which requires that it is strictly optimal to take

action 1 if s = h and action 0 if s = l, i.e.,

Prπ(θ = 1 | s = h) =
πp1

πp1 + (1− π)(1− p1)
>

1

2
,

P rπ(θ = 1 | s = l) =
π(1− p1)

π(1− p1) + (1− π)p1
<

1

2
.

Hence, expected utility from verification is

Prπ(s = l | ŝ = h)Prπ(θ = 0 | s = l) + Prπ(s = ∅ | ŝ = h) max
{
Prπ(θ = 0 | s = ∅),

P rπ(θ = 1 | s = ∅)
}

+ Prπ(s = h | ŝ = h)Prπ(θ = 1 | s = h)− c

=
λq(l)p0p1(1− π) + λ(1− p0) max{1− π, π}+ p0p1π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1)(1− π)]
− c.

If π > Π̂v
2(q(l)), we obtain with (8) that verification is beneficial if

λq(l)p0p1(1− π) + λ(1− p0) max{1− π, π}+ p0p1π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1)(1− π)]
− c

>
[λ(1− p0(1− p1)(1− q(l))) + (1− λ)p0p1] π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1) (1− π)]

⇔π [λ(1− p0 + p0q(l))− cp0(1− λq(l))(1− 2p1)]− λ(1− p0) max{1− π, π}

< λq(l)p0p1 − c [λ(1− p0) + p0(1− p1 + λq(l)p1)] .
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For consumers π < 1
2

we obtain

π <
λ(1− c) [1− p0 + q(l)p0p1]− cp0(1− p1)

λ(2(1− p0) + p0q(l)) + cp0(1− λq(l))(2p1 − 1)
.

Note that

λ(1− c) [1− p0 + q(l)p0p1]− cp0(1− p1)
λ(2(1− p0) + p0q(l)) + cp0(1− λq(l))(2p1 − 1)

≤ 1

2

⇔q(l) ≤ c (2λ(1− p0) + p0)

λp0 (2p1 − 1− c)
, (9)

where the denominator is positive by Assumption 1. Thus, the upper bound on π

for verification being beneficial is

Π
v

2(q(l)) =
λ(1− c) [1− p0 + q(l)p0p1]− cp0(1− p1)

λ(2(1− p0) + p0q(l)) + cp0(1− λq(l))(2p1 − 1)
≤ 1

2

if (9) holds and Π
v

2(q(l)) >
1
2

otherwise, and Π̂v
2(q(l)) < Π

v

2(q(l)) is equivalent to

p0(1− p1) + λ(1− p0(1− p1q(l)))
λ(2(1− p0) + p0q(l)) + p0

<
λ(1− c) [1− p0 + q(l)p0p1]− cp0(1− p1)

λ(2(1− p0) + p0q(l)) + cp0(1− λq(l))(2p1 − 1)

⇔c < λp0(2p1 − 1) (1− p0 + p0q(l))

2
[
λ2(1− p0(1− p1q(l)))(1− p0(1− (1− p1)q(l)))
+ λ [1− p0 + p0q(l)(1− 2p1(1− p1))] + p20p1(1− p1)

] ≡ c2(q(l)).
(10)

If π ≤ Π̂v
2(q(l)), we obtain with (8) that verification is beneficial if

λq(l)p0p1(1− π) + λ(1− p0)(1− π) + p0p1π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1)(1− π)]
− c

> 1− [λ(1− p0(1− p1)(1− q(l))) + (1− λ)p0p1] π

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1) (1− π)]

⇔ p0 [p1π − (1− p1)(1− π)]

λ(1− p0) + p0 [(p1 + λq(l)(1− p1))π + (1− p1 + λq(l)p1)(1− π)]
> c

⇔π > cλ (1− p0 + p0q(l)p1) + (1 + c)p0(1− p1)
p0 [1− c(2p1 − 1)(1− λq(l))]

≡ Πv
2(q(l)).

Note that Πv
2(q(l)) > 0 by Assumption 1 and that Πv

2(q(l)) < Π̂v
2(q(l)) is equivalent

to (10). Observe that (10) always holds as ∂
∂q(l)

c2(q(l)) > 0 and c < c2(0) by As-

sumption 1. Hence, all consumers π in the non-empty interval
(
Πv

2(q(l)),Π
v

2(q(l))
)

verify ŝ = h.

We next determine M ’s payoff. Upon receiving report ŝ = ∅, consumer π takes
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action 1 if and only if (7) exceeds 1
2
, i.e.,

[λp0(1− p1)(1− q(l)) + (1− λ)(1− p0)] π
λp0(1− q(l)) [(1− p1)π + p1(1− π)] + (1− λ)(1− p0)

>
1

2

⇔π > λp0p1(1− q(l)) + (1− λ)(1− p0)
λp0(1− q(l)) + 2(1− λ)(1− p0)

≡ Π∅2(q(l)).

Note that Π∅2(q(l)) >
1
2

as p1 >
1
2
. Hence, as a share ε ≥ 0 of consumers does

not observe ŝ and hence does not update, the payoff from consumers choosing the

high action upon reporting ŝ = ∅ is

1− F0(1/2)ε− F0(Π
∅
2(q(l)))(1− ε) +

β

α
.

Similarly, the payoff upon reporting ŝ = h in case s = ∅ is

1− F0(1/2)ε− F0(Π
v

2(q(l)))(1− ε) +
β

α

(
1−

[
F0(Π

v

2(q(l)))− F0(Π
v
2(q(l)))

]
α(1− ε)

)
.

Hence, Mb is indifferent between ŝ = ∅ and ŝ = h in case s = ∅ if and only if

1− F0(Π
∅
2(q(l))) = 1− F0(Π

v

2(q(l)))− β ·
[
F0(Π

v

2(q(l)))− F0(Π
v
2(q(l)))

]
. (11)

Suppose that β < β, then we know from the first part that

1− F0(Π
∅
1(1)) < 1− F0(Π

v

1(1))− β ·
[
F0(Π

v

1(1))− F0(Π
v
1(1))

]
.

This implies that at q(l) = 0 the right-hand side of (11) exceeds the left-hand side.

Thus, there exists β ≥ β such that if β < β, either there is q∗(l) such that (11)

holds or the right-hand side of (11) exceeds the left-hand side for all q(l) ∈ [0, 1],

such that q∗(l) = 1 is optimal. In both cases, consumers π ∈ (Πv
2(q
∗(l)),Π

v

2(q
∗(l)))

verify ŝ = h. Again, Mb reports s = h truthfully and misrepresents s = l by

Lemma 1. In particular, ŝ = h is weakly optimal in case s = ∅, as it weakly

prefers ŝ = h to ŝ = ∅ in case s = l.

Third, suppose that there is an equilibrium such that 1 > q∗(∅) ≥ q∗(l) > 0.

Then Mb is indifferent between ŝ = ∅ and ŝ = h both in case s = l and in case s =

∅. In particular, the mass of consumers that change their action upon verification

must hence be the same in both cases (which requires that all consumers who

verify are such that π < 1
2
). We now construct an alternative equilibrium that
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yields the same payoffs. Observe that

Prπ(s = h | ŝ = h)

=
Prπ(ŝ = h | s = h)Prπ(s = h)

Prπ(ŝ = h)

=
p0(p1π + (1− p1)(1− π))

p0(p1π + (1− p1)(1− π)) + q∗(∅)(1− p0) + q∗(l)p0((1− p1)π + p1(1− π))
.

(12)

Hence, there exists 1 ≥ q(∅) > q(l) = 0 under which Prπ(s = h | ŝ = h) coincides

with (12) if 1 − p0 ≥ q∗(∅)(1 − p0) + q∗(l)p0((1 − p1)π + p1(1 − π)), and there

exists 1 = q(∅) > q(l) > 0 under which Prπ(s = h | ŝ = h) coincides with (12)

otherwise. Thus, in both cases, the same consumers verify upon observing ŝ = h

and subsequently change their action if s 6= h under q∗ and under q. In turn, Mb

is still indifferent between ŝ = ∅ and ŝ = h both in case s = l and in case s = ∅,
such that q is a payoff-equivalent equilibrium.

Proof of Proposition 2. Consider β ≥ β. Then any monotonic equilibrium is

payoff-equivalent to one in which q(∅) > 0 = q(l) by Proposition 1. Recall from

the proof of Proposition 1 that q(∅) satisfies

1− F0(Π
∅
1(q(∅))) = 1− F0(Π

v

1(q(∅)))− β ·
[
F0(Π

v

1(q(∅)))− F0(Π
v
1(q(∅)))

]
. (13)

It is left to show that q(∅) is unique. First, note that the left-hand side of (13) is

strictly decreasing in q(∅), as d
dq(∅)Π

∅
1(q(∅)) > 0. Second, the same is true of the

first part of the right-hand side, 1− F0(Π
v

1(q(∅))), as d
dq(∅)Π

v

1(q(∅)) > 0.

Next, by assumption on c, we have d
dq(∅)Π

v

1(q(∅)) > d
dq(∅)Π

v
1(q(∅)) > 0. F0 being

convex below and concave above the mean π̄ > π̄∗ = Π
v

1(1) ≥ Π
v

1(q(∅)) then yields
d

dq(∅)F0(Π
v

1(q(∅))) − F0(Π
v
1(q(∅))) > 0, i.e., also the second part of the right-hand

side is strictly decreasing in q(∅). Thus, there exists β∗ ≥ β such that the right-

hand side of (13) decreases faster than the left-hand-side if β ≥ β∗, which proves

that there is a unique q∗(∅) that solves (13).

Proof of Proposition 3. Recall from the proof of Proposition 2 that, at equilib-

rium, q(∅) is such that

1− F0(Π
∅
1(q(∅))) = 1− F0(Π

v

1(q(∅)))− β ·
[
F0(Π

v

1(q(∅)))− F0(Π
v
1(q(∅)))

]
, (14)
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with F0(Π
v

1(q(∅))) > F0(Π
v
1(q(∅))). Recall further that the right-hand side of (14)

decreases faster in q(∅) than the left-hand-side, which establishes the first claim.

To establish the second claim, note first that the left-hand side of (14) strictly

increases as we move from F0 to F ′0, as π̄ < π̄∗ = Π∅1(0) ≥ Π∅1(q(∅)). Second, by

condition (1), the right-hand side of (14) strictly decreases as we move from F0 to

F ′0, as π̄ > π̄∗ = Π
v

1(1) ≥ Π
v

1(q(∅)) > Πv
1(q(∅)). Again, the right-hand side of (14)

decreasing faster in q(∅) than the left-hand-side establishes the claim.
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