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Abstract

I develop a model of strategic communication between an uninformed receiver
and a partially informed sender who is averse to lying. The sender’s cost of lying
is endogenous, depending on the receiver’s beliefs induced by the sender’s message,
rather than on its exogenous formulation. One of my main findings is that this
leads to the endogenous emergence of evasive communication, i.e., pretending to
be uninformed, even when communication is completely unrestricted. Furthermore,
the belief-dependent cost of lying gives rise to specific predictions regarding the
welfare implications of several conventional policies. In particular, prohibition of
lying (i.e., of explicit falsification) may lead to a decrease in the receiver’s welfare.
In addition, dealing with an ex-ante less informed sender can be beneficial to the
receiver. The results are attributed exclusively to belief-dependent preferences and
cannot be explained by an outcome-based model.
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1 Introduction

Consumers often lack suffi cient knowledge to optimally make certain purchase or invest-
ment decisions. In these cases, they must rely on more sophisticated experts, such as
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financial advisors, doctors, and consultants. However, incentives affecting these experts
can be inconsistent with what consumers want: truthful, unbiased advice that helps them
to choose the most suitable option. One common example is the commissions that finan-
cial advisors receive if their clients buy specific products, independently of whether these
products match consumer needs (Inderst and Ottaviani (2012)). Even doctors are often
incentivized to provide a specific medical treatment (Gruber et al. (1999)). The scope
of potential fraud is large enough that there are extensive regulations aimed at mitigat-
ing conflict of interest, or prosecuting fraudulent advice. For example, the UK Financial
Services Authority has implemented bans on commissions paid to independent financial
advisors by product providers (Collinson (2012)).
Still, even in the presence of clear financial incentives for biased advice, consumers

considerably rely on this service in practice.1 Thereby, they rely also on the indirect costs
arising for the expert from deceiving the consumer. For example, deception can lead to
reputational loss (Bolton et al. (2007)), reclamation costs (Inderst and Ottaviani (2013))
or psychological costs, which arise from intrinsic concern for the well-being of the other
party (McGuire (2000)).
The present paper examines how the expert’s incentive to avoid deceiving the con-

sumer, which countervails his monetary conflict of interest, affects the informativeness of
advice. A distinctive feature of the modeling approach is that the expert’s cost of decep-
tion depends not on the message formulation per se, but rather on the receiver’s beliefs
associated with the message. In particular, the expert suffers a utility loss if the beliefs
that his message induces do not match the realized outcome. Formally, this corresponds
to the concept of guilt aversion (Battigalli and Dufwenberg (2007)). A notable implication
of these preferences is the endogenous emergence of evasive communication in equilib-
rium (downgrading the precision of obtained information). As a result, some conventional
policies aimed at increasing transparency (such as prohibition of lying) can ultimately
backfire.
In my model, the expert and the consumer are called "the sender" (he) and "the

receiver" (she), respectively. With some probability, the sender observes the state of the
world, which can be either good or bad, while with the remaining probability he remains
uninformed. Then, the sender sends a message about what he has observed to the receiver.
Finally, the receiver must decide between a risky action (investment) and a riskless action
(abstaining), with the former having a positive payoff for her only in the good state.
The sender is biased to always induce investment independently from the state of

the world, while at the same time being sensitive to guilt toward the receiver. Guilt is
determined by the discrepancy between the receiver’s beliefs, conditional on the sender’s

1For example, a large online survey by Chater et al. (2010) shows that nearly 58 percent of purchasers
of investment products are influenced by advisors.
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message, and the ex post receiver’s payoff. The sender can have varying guilt sensitivity,
which is unobservable to the receiver. Thus, the sender’s type is two-dimensional, with
one dimension being the information that he has observed, and the other being his guilt
sensitivity.
There are two robust equilibria in this game. In the "lying" equilibrium, only two

(explicit) messages are used, with less guilt-averse types pooling on the highest message
(inducing investment) and more guilt-averse types pooling on the lowest messages (induc-
ing abstaining). Such equilibrium arises if the possible evasive message (claim to have not
observed information) is not suffi ciently credible. In the other type of equilibrium (the
"evasion" equilibrium), some types prefer to use the evasive message over both the highest
and the lowest message. In contrast to the lying equilibrium, the evasive message becomes
suffi ciently credible to lead to investment by the receiver. At the same time, it reduces
the sender’s guilt relative to the highest message by inducing lower receiver expectations.
From the perspective of the receiver, this can be worse than the lying equilibrium, since
the opportunity to send the "psychologically cheap" evasive message causes more decep-
tion on the part of types who observe the bad state. On the other hand, the evasion
equilibrium leads to lower guilt of truly uninformed types (who now do not have to choose
either of the extreme messages), which increases the effi ciency of communication of these
types. Which of these two effects dominates depends on the degree of monetary conflict
of interest between the sender and the receiver.
While a policy to prosecute outright lying may eliminate the lying equilibrium, the eva-

sion equilibrium is fully robust to it since no type is involved in verifiable lying (assuming
that the mere fact of whether the sender has observed the state of the world is not directly
verifiable). Hence, this policy can induce a shift from the lying to the evasion equilib-
rium, which can be beneficial or detrimental to the receiver, depending on the degree of
conflict of interest. Besides, lying prohibition can undermine the credibility of the evasive
message by inducing excessive pooling of types observing the bad state on this message,
hence precluding any effi cient communication by truly uninformed senders. Under certain
parameters, this effect can render the whole policy ineffi cient.
Further, another conventional policy, that of mitigating the monetary conflict of inter-

est between the sender and the receiver, can backfire due to the effect of guilt aversion.
In particular, if the ex ante share of uninformed senders is suffi ciently high, then banning
commissions destroys all equilibria except for the babbling one (the worst possible equilib-
rium from the receiver’s perspective). This occurs due to the fact that uncertain senders
become motivated primarily by the risk of letting down the receiver, and thus, begin to
excessively pool with senders who have observed the bad state, which precludes emergence
of any informative equilibrium.
I also consider the comparative statics of the receiver’s welfare with respect to the
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noise in the sender’s information. One of the results is that dealing with (ex ante) less
informed senders can be preferable for the receiver. This occurs due to the fact that
the unconditional share of uninformed senders affects the receiver’s beliefs conditional on
a message, hence affecting the anticipated receiver’s guilt. As a result, (ex ante) more
knowledgeable senders can at the same time be more prone to hiding the truth. Under
certain parameters, this effect is suffi ciently strong to outweigh the positive effect of higher
quality of the sender’s private information.
Finally, I compare my results with those obtained within a purely outcome-based model

and find that most effects (e.g., potentially negative welfare effects of a lying prohibition
policy) can be explained only by belief-dependent preferences, like guilt aversion.
My study relates to several strands of literature. The aversion to lying is experimentally

documented by Gneezy (2005) and analyzed by Kartik et al. (2007) and Kartik (2009).
In the latter papers, costs of lying are modeled as exogenous, depending only on how
much the exogenously given formulation of a message quantitatively deviates from the
truth. While such an approach can address a broad range of situations (like reporting
company profits to shareholders), there are limits to its applicability. First, in some
cases, states of the world, which can be reported, cannot be ranked quantitatively (e.g.,
possible diagnoses of a patient), so that different possible lies cannot be compared by
severity based only on message formulations. Second, there are many ways in which
the expert can manipulate or mitigate explicit message formulations while conveying the
same meaning (e.g., euphemisms). Finally, the expert may avoid disclosing some of his
information, leaving the receiver in uncertainty, which can be still harmful to a degree
comparable to that of explicit lying. The costs of such behavior cannot be analyzed based
on message formulation, since no message is used. In contrast, my approach based on
guilt aversion provides a universal measure of deception applicable to all these cases: the
difference between expectations induced by the advice and the actual realized outcome.
Besides, it allows a natural explanation of such empirical phenomena as vague or evasive
communication, while yielding specific policy predictions.
The role of guilt aversion in communication (in particular, promise keeping) is studied

by Charness and Dufwenberg (2006) and Beck et al. (2013). In these studies, communi-
cation serves mainly as a commitment device for a guilt-averse agent, who could use it to
coordinate on specific equilibria. Hence, the communication phase per se does not expand
the set of possible equilibria in these studies (though guilt aversion does). The current
setting is different in that communication resolves information asymmetry between the
sender and the receiver, thus changing the set of possible equilibria. To the best of my
knowledge, the only paper that studies communication of private information with a guilt-
averse sender is the unpublished PhD thesis of Loginova (2012). However, in Loginova’s
setting, the sender is always informed so that there is no scope for strategic evasion as a
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means to mitigate guilt.
The problem of strategic evasion (pooling of informed and uninformed types) has been

analyzed thus far mainly in verifiable disclosure settings (Dye (1985), Dziuda (2011)),
where the sender cannot misreport the observed information, but can only conceal it.
Austen-Smith (1994) studies evasive communication in a mixed setting, where an informed
sender can choose any message, while the uninformed sender cannot conceal the fact that
he is uninformed from the receiver. In contrast to these studies, I show that, once the
sender has belief-dependent preferences, a credible evasion can emerge even with com-
pletely unrestricted communication. Besides, in my setting, I am able to directly compare
unrestricted and restricted communication, and to draw specific policy conclusions based
on this.
Regarding guilt aversion, empirical evidence based on revealed second-order beliefs is

documented in Guerra and Zizzo (2004), Charness and Dufwenberg (2006) and Falk and
Kosfeld (2006). Although Ellingsen et al. (2010) recently questions the relevance of guilt
aversion with an experiment based on exogenously induced second-order beliefs, Khal-
metski et al. (2013) develop a new theoretical framework, consistent with both the guilt
aversion hypothesis and the results of Ellingsen et al. (2010), and provide empirical evi-
dence in favor of this framework. In another experiment, Khalmetski (2013) finds support
for guilt aversion using a robust setting, where second-order beliefs are induced exogenously
without signaling first-order beliefs of the other party (like in Ellingsen et al. (2010)) or
substitution of players (like, e.g., in Vanberg (2008)).
The remainder of this paper is organized as follows. Section 2 presents the model. Sec-

tion 3 analyzes existing equilibria, including their welfare comparison. Section 4 considers
the effects of policy interventions. Section 5 conducts comparative statics analysis with re-
spect to the quality of the sender’s information. Section 6 compares the results with those
arising within a purely outcome-based model. Finally, Section 7 presents conclusions. All
proofs are in the Appendix.

2 The model

2.1 Baseline setting

I consider a game between two players, the sender (he) and the receiver (she). There
are two possible states of the world σ ∈ {G,B} ("good" and "bad," respectively), each
occurring with prior probability 0.5.2 The timing of the game is as follows. In stage
1, nature chooses the state of the world, which is privately observed by the sender with
probability κ ∈ (0, 1). That is, there are three possible states of sender information

2This restriction is made for ease of exposition and does not affect the generality of the results.
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is ∈ {G′, B′, N ′} (later termed information states), where G′ corresponds to observation of
G, B′ to observation of B, and N ′ to no information. In stage 2 the sender sends a message
m to the receiver about the state of the world out of a suffi ciently large message space M
(for now, I impose no structure on the message space, i.e., the exogenous formulation of
messages is completely irrelevant). In the final stage, the receiver takes a binary action
x ∈ {I, A} ("invest" or "abstain," respectively) and the payoffs are realized. The payoff
matrix is given in Figure 1.

Good state Bad state
Invest P, F c, F
Abstain 0, 0 0, 0

Figure 1: Payoff matrix of the game.

Regarding the payoffs, I assume:
1) F > 0: the sender prefers investment independently of the state;
2) P > 0, c < 0: the receiver prefers to invest only in the good state.
Thus, there is monetary conflict of interest between the sender and the receiver in the

bad state of the world. In terms of applications, a financial advisor can be, for instance,
monetarily biased toward recommending investment in a specific financial product, which
allows him to receive a higher commission (independently of whether this product fits
the receiver’s needs). In a similar way, a doctor can be incentivized by a pharmaceutical
company to prescribe its products to patients.
I also make the following assumption about the payoffs.

Assumption 1 Investment is ex ante profitable for the receiver, i.e., P > −c.

This restriction is necessary to generate evasive communication in equilibrium (con-
sidered in Subsection 3.3). Otherwise, evasion, i.e., pretending to be uninformed, cannot
induce investment.3

The assumption 0 < κ < 1 is also crucial for our setting (to ensure the credibility of
evasive communication), and reflects the fact that the sender might not always be able to
adequately address the receiver’s investment problem. For example, a doctor might not
always be able to detect the true cause of a patient’s symptoms (and hence, to recommend
the right medical treatment), due to the complexity of the patient’s case, lack of specific
experience or competence, or noisy information from diagnostic tests.
Let us consider the utilities of the players. Denote by U r(x) the ex post utility of

the receiver from action x. Her expected utility conditional on observing message m and

3In this case, the only (robust) equilibrium is the lying equilibrium, considered in Subsection 3.2.
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investment is:4,5

Er[U r(I)|m] = η(m)P + (1− η(m))c, (1)

where η(m) ≡ Prr[G|m], which is called below the persuasiveness of the message (in the
sense of how persuasive is the message in inducing investment). The receiver’s utility from
abstaining, U r(A), is always 0 (see Figure 1).
Regarding the sender’s utility, the core assumption is that the sender is guilt-averse,

i.e., he dislikes to be responsible for letting down the receiver (Battigalli and Dufwenberg
(2007)).6 In the current model setting, this arises if the sender’s message induces overly
high expectations relative to the eventually realized outcome. Specifically, the receiver
is let down whenever her expected utility (conditional on the sender’s message) is higher
than her ex post payoff:

Dr(m,x) = max[0, Er[U r(x)|m]− U r(x)], (2)

where Dr(m) is the magnitude of letting down. In turn, the expected guilt of the sender
is

Gs(θ,m, x) = θEs[Dr(m,x)], (3)

where θ is the sender’s sensitivity toward guilt. Finally, the total expected utility of
the sender, denoted by U s(θ,m, x), is assumed to be additive in the monetary and guilt
components:

U s(θ,m, x) = F · 1I −Gs(θ,m, x), (4)

where 1I is an indicator function, equal to 1 if the receiver invests and zero otherwise.
Guilt aversion defined in the current setting may relate not only to psychological costs of

deception. The term Dr(m,x), more generally, captures the receiver’s dissatisfaction with
advice, in contrast to her dissatisfaction with the payoff itself.7 Such dissatisfaction can
naturally lead to other costly consequences for the sender besides psychological costs, for
example, reputational losses. From methodological perspective, such modeling approach

4Although formally this specification corresponds to risk neutrality, risk aversion does not qualitatively
change any of the subsequent results as far as investment is still ex ante profitable.

5Both here and below, the upper index r refers to the receiver and s to the sender.
6This concept is rooted in psychological game theory, in which utility can depend on beliefs per se

(Geanakoplos et al. (1989), Battigalli and Dufwenberg (2009)).
7One could alternatively model the receiver’s dissatisfaction with advice using the concept of "guilt

from blame," also developed in Battigalli and Dufwenberg (2007) (the current specification uses so-called
"simple guilt"). This concept is based on the receiver’s inference on the sender’s intention to let down,
i.e., on whether the sender anticipated letting her down ex ante. However, since adding this component
would significantly complicate the exposition while not changing the main qualitative results, I focus on
simple guilt in the current study.
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allows to make the cost of lying endogenously determined by the actual deception caused
by the lie, i.e., by the deviation of the receiver’s beliefs induced by the lie from the truth.
Note that Dr(m,x) = 0 if the good state is realized ex post, since the receiver cannot

be let down by the highest possible outcome (i.e., Er[U r(x)|m] ≤ P ). Consequently, the
sender expects non-zero guilt given investment only if the bad state of the world is realized,
which implies

U s(θ,m, I) = F − θλis(EsEr[U r(I)|m]− c), (5)

where λis is the probability of the bad state expected by the sender in state is. If the re-
ceiver does not invest conditional on the message, then her outcome is no longer stochastic
(being zero in all states), so that

Er(U r(A)|m) = U r(A) = 0, (6)

implying
Dr(m,A) = Gs(θ,m,A) = U s(θ,m,A) = 0. (7)

Hence, the sender never expects guilt if the receiver abstains, independent of the sent
message.8

The sender’s guilt aversion coeffi cient θ is a random variable, unknown to the re-
ceiver, distributed uniformly on the interval (0, θ̄].9 This assumption serves to reflect the
uncertainty of the receiver about the trustworthiness of the sender, which is widely hetero-
geneous in the population, as documented by many experimental studies (e.g., Charness
and Dufwenberg (2006)). Hence, the sender type is two-dimensional: one dimension re-
lates to the state of his information, while the other relates to his sensitivity to guilt (the
corresponding two-dimensional set of types is denoted by Θ).
Thus, the model captures three general types of receiver uncertainty: 1) uncertainty

about the state of the world; 2) uncertainty about the state of the sender’s information;
and 3) uncertainty about the sender’s trustworthiness.

2.2 Equilibrium concept

The equilibrium outcome is characterized by

8One could argue that the receiver can still be dissatisfied with advice in this case, if she finds out
that she has lost profitable investment opportunities by abstaining in the good state. At the same time,
one could eliminate this type of dissatisfaction in our setting by reasonably assuming that the state of
the world is not observable for the receiver per se(but only through the ex post payoff). For instance, the
receiver might never realize whether some innovative product fits her preferences unless she really tries
the product.

9The exclusion of 0 is purely technical and does not affect any qualitative results.
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1. the strategy of the receiver specifying whether to invest or abstain conditional on
each possible message (ξ : M → {I, A});

2. the strategy of the sender specifying which message to send conditional on the in-
formation state and the sensitivity to guilt (µ : Θ→M);

3. the receiver’s belief about the state of the world conditional on each message η(m);10

4. all higher-order beliefs about the state of the world conditional on each message.

I apply the solution concept of pure strategy perfect Bayesian equilibrium, which im-
plies that the sender’s and receiver’s equilibrium strategies should maximize the respective
expected utility functions given equilibrium beliefs; the receiver’s first-order beliefs are de-
rived by Bayes rule whenever possible; higher-order beliefs are correct (Battigalli and
Dufwenberg (2009)).
Let us specify the optimal receiver strategy. She prefers to invest if and only if the

expected utility from investment is larger than the utility from abstaining, i.e.,11

Er[U r(I)] ≥ Er(U r(A)),

η(m)P + (1− η(m))c ≥ 0,

η(m) ≥ −c
P − c ≡ η. (8)

The sender chooses the message, which maximizes his utility. Given (5) and the re-
ceiver’s strategy specified above, the sender utility is

U s(θ,m, x) =


0

F − θλis(EsEr[U r(I)|m]− c)
= F − θλisη(m)(P − c)

if η(m) < η,

if η(m) ≥ η,

(9)

where the equality on the RHS follows from the consistency of the sender’s second-order
beliefs in equilibrium (i.e., EsEr[U r(I)|m] = Er[U r(I)|m] = η(m)(P − c) + c). Thus,
the sender faces a tradeoff between inducing investment by being suffi ciently persuasive
with his message (to ensure η(m) ≥ η), and at the same time keeping the receiver’s
expectations low to mitigate guilt (η(m) enters negatively in the sender’s utility function
once the receiver invests). Below, given (9), I denote the sender’s utility function as
U s
is(θ, η(m), x), where is is the sender’s information state.

10As becomes clear later in this subsection, the receiver’s beliefs about the state of the world are suffi cient
to determine both optimal sender and receiver strategy, hence we do not need to additionally specify the
receiver’s beliefs about the sender’s type.
11Hence, I assume that the receiver prefers investment over abstaining conditional on equal utility, which

precludes mixed strategies. However, analysis of equilibria with mixed strategies of the receiver does not
produce qualitatively different results.
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The receiver’s equilibrium beliefs are determined by the sender’s messaging strategy.

Lemma 1 The persuasiveness of any equilibrium message m is

η(m) ≡ Pr[G|m] =
Pr[m|G′]κ+ Pr[m|N ′](1− κ)

(Pr[m|G′] + Pr[m|B′])κ+ 2 Pr[m|N ′](1− κ)
.

Note that Pr[m|is] is determined by the sender’s strategy in information state is, i.e.,
by the fraction of types who send the message conditional on this information state, while
κ denotes the prior probability that the sender is informed.
I also impose the following restriction on out-of-equilibrium beliefs:

Assumption 2 There always exists at least one out-of-equilibrium messagem, with η(m) <

η.

This assumption can be interpreted as if there always exists an opportunity for the
sender to convince the receiver not to invest. Given that the sender is monetarily bi-
ased in the opposite direction, this assumption is intuitively reasonable. It rules out
equilibria, when the receiver invests independently of what the sender says (including out-
of-equilibrium messages). Such equilibria are economically irrelevant, since there is no
intuitive reason why the receiver would then refer to the sender in the first place.12

3 Equilibrium analysis

3.1 Preliminaries

First, let us observe that in any possible equilibrium there exists a message leading to
investment.

Lemma 2 There is no equilibrium where all messages lead to abstaining.

The intuition is that at least one equilibrium message must induce beliefs (i.e., the
probability of the good state conditional on the message) not lower than 0.5 – otherwise,
there is a contradiction to the prior of 0.5. Then, the receiver should invest after this
message by Assumption 1.
Next, those types who indeed observe the good state always induce investment:

Lemma 3 In any existing equilibrium, if is = G′, then all sender types induce investment.

12The methodological advantage of this refinement is that it rules out the babbling equilibrium whenever
non-babbling equilibria exist.
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Indeed, if the sender observes the good state, his anticipated guilt from inducing in-
vestment is zero, since he knows that the receiver is not going to be let down. Hence, his
expected utility from any message leading to investment is F , which is larger than the zero
utility from inducing abstaining. Finally, in any equilibrium, there is a possibility for the
sender to send an investment-inducing message by Lemma 2.
In contrast to this case, whenever the sender does not observe the good state with

certainty (i.e., is 6= G′), his expected probability of the bad state, and hence the expected
guilt from inducing investment, is strictly positive. One can show that the message strategy
of such types has a cutoff structure in any equilibrium.

Lemma 4 In any existing equilibrium, for each is ∈ {B′, N ′} there exists a single cutoff
type θ̂is ∈ (0, θ̄] such that all sender types with θ ≤ θ̂is send a message leading to investment
and all types with θ > θ̂is (if any) send a message leading to abstaining.

The rationale behind this result is the following. First, there are always types in any
information state who are suffi ciently insensitive to guilt to prefer inducing investment
(which they can do by Lemma 2). Second, if some type prefers to induce investment
over getting zero from abstaining, then all less guilt-sensitive types would also prefer
at least the same message over zero (they would have less guilt while getting the same
monetary payoff). Analogously, once some type prefers to induce abstaining over any
possible investment-inducing message, all higher types would prefer to induce abstaining
as well. This corroborates the cutoff structure described in Lemma 4.
Another important distinction between different information states (besides the cutoff

structure) is that types in stateG′ have asymmetric preferences over receiver beliefs relative
to types in other states: while the former are indifferent to the persuasiveness of the
message (they do not expect to let down the receiver anyway), sender types in states B′

and N ′ always strictly prefer a less persuasive message. In the next subsections, it is shown
that such asymmetry gives rise to the possibility of separation between types in state G′ on
the one side, and types in states B′ and N ′ on the other. As a result, all existing equilibria
can be classified by the degree of this separation. I begin the equilibrium characterization
with two extreme cases (either full or partial separation), and discuss later why only these
two equilibria are robust to slight perturbations in sender preferences.

3.2 Lying equilibrium

The first type of equilibrium is termed the lying equilibrium. In this equilibrium, the sender
uses either the least or the most persuasive message (depending on his guilt sensitivity and
information state), so that lying, whenever it occurs, takes an explicit form.13 In terms of

13In this section, the term "lying" is used rather informally. A formal definition of lying in our setting
is given later in Subsection 4.1.
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Figure 2: Subtypes of the lying equilibrium.

equilibrium structure, a distinctive feature of this equilibrium is that there is a complete
pooling of investment-inducing types in states B′ and N ′ with types in state G′.

Definition 1 The lying equilibrium is defined as an equilibrium in which

• The message mG′ is sent if θ ∈ (0, θ̄] in state G′, θ ∈ (0, θ̂
l

B′ ] in state B
′, and

θ ∈ (0, θ̂
l

N ′ ] in state N
′;

• All other types (if any) send the message mB′;

• The receiver invests after mG′, but abstains after mB′ (if used);

• The beliefs after mB′ (if used) and mG′ are determined by Bayes rule, while for any
out-of-equilibrium message m̃ it holds that η(m̃) ∈ [0, η) ∪ [η(mG′), 1]. The receiver
invests after an out-of-equilibrium message if and only if η(m̃) ≥ η.

Proposition 1 There exists a unique lying equilibrium if and only if either of the following
holds:

1. κ ≤ P+c
P
and F > F̃ l(κ), where F̃ l(κ) > 0 is some threshold value;

2. κ > P+c
P
.

Figure 2 shows possible subtypes of this equilibrium. Here, each horizontal line rep-
resents the set of sender types for a given information state. The black bracket indicates
types who use message mG′ , while the white bracket indicates types who use message mB′ .
The figure shows three possible subtypes of this equilibrium depending on whether θ̂

l

N ′

and θ̂
l

B′ are equal to θ̄.
The basic mechanism behind this equilibrium is described as follows: In the first sub-

type of the equilibrium, the monetary sender’s incentive F is high enough such that all
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sender types want to pool on the message mG′ , which induces investment. If the monetary
incentive decreases (Subtypes 2 and 3), then the most guilt-sensitive types in states N ′

and B′ prefer to deviate to the message mB′ , which yields abstaining and hence zero guilt
(see (7)). Clearly, the fraction of such types is larger in state B′, where the expected
guilt is higher for a given sensitivity θ. No types in state G′ ever want to deviate to mB′ ,
since their expected guilt is zero. Finally, no type has an incentive to deviate to out-of-
equilibrium messages, which either lead to abstaining (if η(m̃) < η), or to higher guilt (if
η(m̃) ≥ η(mG′)).
The equilibrium beliefs conditional on the messages mG′ and mB′ are determined by

the cutoff types θ̂
l

B′ and θ̂
l

N ′ (in particular, by substituting (Pr[mG′|G′] = 1, Pr[mG′ |N ′] =
θ̂
l
N′
θ̄
and Pr[mG′ |B′] = θ̂

l
B′
θ̄
into (18)). One can show that lower cutoff types imply a

higher persuasiveness of the message mG′ (i.e., a higher probability of the good state of
the world conditional on the message). Intuitively, one may wonder whether there is a
self-fulfillment mechanism: higher receiver expectations lead to higher guilt from sending
mG′ , which results in lower cutoffs in states N ′ and B′, making these expectations indeed
consistent with equilibrium. This mechanism, in turn, might potentially cause multiplicity
of equilibria: some with higher beliefs and lower cutoffs, and others with lower beliefs
and higher cutoffs.14 At the same time, a notable result in our setting is that the lying
equilibrium is always unique for given parameter values, as stated in Proposition 1.
The rationale behind this uniqueness is as follows: First, one can show that the cutoff

θ̂
l

N ′ relates in a specific way to the cutoff θ̂
l

B′ , namely,

θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ] (10)

(see Lemma 11 in the Appendix). Hence, given that θ̂
l

N ′ is a function of θ̂
l

B′ , one can express
the corresponding persuasiveness of the message mG′ , as well as the whole sender utility
from sending mG′ , through θ̂

l

B′ . Moreover, the uniqueness of θ̂
l

B′ implies the uniqueness

of θ̂
l

N ′ . Further, one can show that U
s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I) (i.e., the utility at the cutoff

in state B′) is continuous and strictly decreasing in θ̂
l

B′ for any θ̂
l

B′ ∈ (0, θ̄] (see Lemma
12 in the Appendix), which is primarily driven by the convexity of the Bayesian function

η(mG′|θ̂
l

B′) in θ̂
l

B′ . Having established this result, the uniqueness of the cutoff in state B
′

(and hence in state N ′) becomes apparent. Intuitively, the cutoff type in state B′, once it
is interior, must be indifferent between inducing investment and abstaining:

θ̂
l

B′ < θ̄ ⇒ U s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I) = 0. (11)

14A link between guilt aversion and multiplicity of equilibria is discussed in Beck et al. (2013) and
Battigalli and Dufwenberg (2007).
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In other words, the cutoff is determined by the intersection of the function U s
B′(θ̂

l

B′ , ·, I)

with the zero line. Given that U s
B′(0, ·) is continuous and strictly decreasing on (0, θ̄] and

positive at 0 (U s
B′(0, ·) = F > 0), such (unique) intersection exists if and only if the utility

is negative at the highest possible cutoff value:

U s
B′(θ̄, η(mG′ |θ̄), I) < 0,

which is equivalent to F ≥ 0.5θ̄(P − c). Otherwise, even the most guilt-sensitive type
prefers to induce investment, and hence the only existing lying equilibrium is of Subtype
1.
To complete the equilibrium characterization, let us consider the receiver’s incentives.

In equilibrium, two receiver’s incentive constraints must be satisfied: η(mG′) ≥ η (so that
the receiver prefers to invest after mG′ , see (8)), while η(mB′) < η (so that she prefers to
abstain after mB′). The first requirement is always satisfied, due to the fact that all types
in state G′ pool on mG′ , which ensures η(mG′) ≥ 0.5 (while η < 0.5 by Assumption 1).
Yet, the second incentive constraint η(mB′) < η can be violated if the share of uninformed
types sending mB′ becomes suffi ciently high, which raises the persuasiveness of mB′ above
η. This occurs when the unconditional share of uninformed types is suffi ciently high (i.e.,
κ ≤ P+c

P
), while the monetary incentive, and hence the cutoff in state N ′, is suffi ciently

low (i.e., F ≤ F̃ l(κ), see Proposition 1). In this case, the lying equilibrium does not exist.
Let us consider the intuitive interpretation of the messages used in the lying equilibrium

(since I impose no structure on the message space, the meaning of each equilibriummessage
arises endogenously). The message mG′ is always used by types who indeed observe the
best state of the world and, thus, have no incentive to downgrade information or to pool
with types in other information states. Hence, this can be interpreted as an explicit claim
that the observed state is good with certainty (in terms of exogenous formulation of the
message). Thus, the pooling of types in other information states with this message can
be interpreted as explicit lying. On the other hand, the message mB′ is used by the
most guilt-sensitive types in information state B′, who would like to induce the receiver
to abstain from investment. This message can thus be interpreted as an explicit claim
that the observed state was bad with certainty. Out-of-equilibrium messages m̃ can be
interpreted as being either insuffi ciently persuasive to induce investment (if η(m̃) ∈ [0, η))
or overly explicit (if η(m̃) ∈ [η(mG′), 1]).
Intuitively, the former group of messages can be thought to include "evasive" messages,

i.e., claims that the sender has not observed information, since this represents one of
the actually possible information states. The fact that the receiver does not find these
messages suffi ciently persuasive can be understood as that she believes that such messages
are rather used by types who have observed the bad state of the world and want to hide
the inconvenient truth. This reasoning is supported by the fact that types in state B′ have
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greater disutility from guilt than types in state N ′ (conditional on the same sensitivity to
guilt); consequently, they indeed have a greater incentive to send less explicit messages
like evasive ones.
Note, finally, that in this equilibrium there are two types of deception that lead to a

loss of the receiver from the ex ante perspective. The first is sending the message mG′ in
state B′ (deception driven by the monetary bias in sender incentives, termed as bias-driven
deception). The second type of deception is sending the message mB′ in state N ′ (or guilt-
driven deception), i.e., inducing the receiver to abstain from investment by pretending to
observe the bad state of the world, while in fact not having observed any state. As discussed
in Subsection 2.1, the sender does not feel guilt in this case, as he avoids any risk of letting
down the receiver. At the same time, since investment is ex ante profitable by Assumption
1, the receiver would strictly prefer to invest had she known that the sender is actually
uninformed. Such a situation can be interpreted as an ineffi cient reluctance of the sender
to recommend products that are risky though profitable from an ex ante perspective. In
terms of the medical example, a doctor who is too afraid of appearing incompetent (or
being prosecuted for bad treatment) might advise his patient to undertake only the most
conservative traditional treatments with predictable but low effi ciency, instead of trying
out more innovative (and hence, more risky), but more promising treatment methods.
Analogously, a financial advisor might be reluctant to recommend reasonably risky but
profitable financial products. In such situations, promoting additional monetary incentives
for the sender may mitigate these adverse effects; this is considered later in Subsection 4.2.

3.3 Evasion equilibrium

The second type of equilibrium in this game is the evasion equilibrium, where, besides the
explicit messages mG′ and mB′ as in the lying equilibrium, an additional evasive message
mN ′ is used. This equilibrium implies complete separation of types in state G′.

Definition 2 Evasion equilibrium is defined as an equilibrium in which

• The message mG′ is sent by all types in state G′;

• The message mN ′ is sent if θ ∈ (0, θ̂
e

B′ ] in state B
′, and θ ∈ (0, θ̂

e

N ′ ] in state N
′;

• All other types (if any) send the message mB′;

• The receiver invests after mG′ and mN ′, but abstains after mB′ (if used);

• The beliefs after mG′, mN ′ and mB′ (if used) are determined by Bayes rule, while
for any out-of-equilibrium message m̃ it holds that η(m̃) ∈ [0, η) ∪ [η(mN ′), 1]. The
receiver invests after an out-of-equilibrium message if and only if η(m̃) ≥ η.
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Figure 3: Subtypes of the evasion equilibrium.

Proposition 2 There exists a unique evasion equilibrium if and only if either of the fol-
lowing holds:

1. κ ∈
(
0, P+c

P

]
and F > F̃ e(κ), where F̃ e(κ) > 0 is some threshold value;

2. κ ∈
(
P+c
P
, 2(P+c)

2P+c

]
and F ≤ θ̄ (P + c) (1−κ)

κ
.

The scheme of this equilibrium is given in Figure 3. Besides types sending the highest
messagemG′ (black figure bracket) and types sending the lowest messagemB′ (white figure
bracket) as in the lying equilibrium, there is a set of types using the message mN ′ (grey
figure bracket), which, as shown below, can be interpreted as an evasive message (i.e., a
claim of being uninformed).
The basic mechanism is as follows: Sender types in state G′, facing no guilt, have the

same utility from both mG′ and mN ′ , which is equal to F insofar as the receiver invests
after both messages. Hence, they do not have an incentive to deviate to mN ′ . At the same
time, types in states N ′ and B′, facing a strictly positive expected guilt after bothmN ′ and
mG′ , strictly prefer the evasive message, since η(mN ′) < η(mG′) (while the monetary payoff
is the same). Hence, the evasive message provides a way to mitigate guilt by inducing less
optimistic payoff expectations on the part of the receiver, while still keeping her investing
after receiving the advice. Finally, no type has an incentive to deviate to any out-of-
equilibrium message m̃, which yields either abstaining and a utility of 0 (if η(m̃) ∈ [0, η))
or the same monetary outcome with a higher guilt (if η(m̃) ∈ [η(mN ′), 1]).
The existence and uniqueness of equilibrium cutoffs is again based on the fact that

U s
B′(θ̂

e

B′ , η(mN ′|θ̂
e

B′), I) is continuous and strictly decreasing in θ̂
e

B′ on (0, θ̄]. Consequently,
by the intermediate value theorem, given that U s

B′(0, ·) = F > 0, the unique interior cutoff
θ̂
e

B′ < θ̄ such that U s
B′(θ̂

e

B′ , ·) = 0 exists if and only if U s
B′(θ̄, ·) < 0, or equivalently,

F < θ̄ (P − c) κ− 1

κ− 2
. (12)
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In this case, the evasion equilibrium is of either Subtype 2 or Subtype 3. Otherwise, all
sender types for any possible interior cutoff θ̂

e

B′ would have a strictly positive utility from
sending mN ′ , so that the only possible cutoff in state B′ (and hence in state N ′) is equal
to θ̄ (Subtype 1).
The receiver’s incentive constraints are η(mG′) ≥ η, η(mN ′) ≥ η and η(mB′) < η.

The first constraint is trivially satisfied. The second constraint (meaning that the evasive
message is suffi ciently credible) is satisfied whenever the share of truly uninformed types
is suffi ciently high (i.e., κ is suffi ciently low):

κ ≤ 2(P + c)

2P + c
. (13)

In addition, in Subtype 2 of the equilibrium, the only interior cutoff θ̂
e

B′ should be suf-
ficiently distant from the boundary θ̄ (so that there is no excessive pooling of types in
state B′ pretending to be uniformed), which places additional restriction on the monetary
bias F (see case 2 of Proposition 2). Finally, the constraint η(mB′) < η requires that,
under suffi ciently low values of κ, F should not be too low. In this case, suffi ciently many
uninformed types prefer to induce abstaining with mB′ , which eventually increases the
persuasiveness of this message above η.
Note that if P < −c (i.e., if Assumption 1 does not hold), the condition (13), which

is necessary for all three subtypes of the evasion equilibrium, never holds. The reason for
this is that the receiver will never invest after the evasive message that implies that the
sender is at best uninformed, if investing conditional on no information yields an ex ante
negative payoff.
In the evasion equilibrium, while messages mG′ and mB′ can be interpreted in the same

way as in the lying equilibrium (claims to have observed with certainty the good and the
bad states, respectively), the evasive messagemN ′ can be interpreted as a claim to have not
observed information about the state of the world. Indeed, this message is primarily sent
by types who actually have not observed information (state N ′) and who have no incentive
to lie (in terms of the message formulation) insofar as they know that the receiver invests
after the message mN ′ . At the same time, types (0, θ̂

e

B′ ] in state B
′ have a strict incentive

to pool with uninformed types to hide the inconvenient truth. Hence, their strategy can
be interpreted as mimicking truly uninformed types by using the same evasive message.
Such evasive behavior was widely observed in the laboratory setting by Khalmetski and
Tirosh (2013).
An important structural distinction of the evasion equilibrium relative to the lying

equilibrium is that the cutoffs in the evasion equilibrium are higher.

Lemma 5 Whenever both lying and evasion equilibria exist, for any is ∈ {B′, N ′} it holds
that θ̂

e

is ≥ θ̂
l

is with a strict inequality whenever θ̂
l

is < θ̄.
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Figure 4: The hybrid equilibrium.

The reason for this is that the evasive message is strictly less persuasive, so that a
larger fraction of sender types prefer to induce investment with this message. This feature
has important implications for receiver welfare, considered later in Subsection 3.5.

3.4 Other equilibria and equilibrium selection

Besides the two considered types of equilibria, where there is either complete pooling or
complete separation relative to state G′, there exist a continuum of "hybrid" equilibria
with partial pooling (see Figure 4) .

Definition 3 Hybrid equilibrium is defined as an equilibrium in which

• The message mG′ is sent by a fraction of types γ ∈ [0, 1] in state G′;

• The message mN ′ is sent by a fraction of types 1 − γ in state G′, and types with
θ ∈ (0, θ̂

h

B′ ] in state B
′ and θ ∈ (0, θ̂

h

N ′ ] in state N
′;

• All other types (if any) send the message mB′;

• The receiver invests after mG′ and mN ′, but abstains after mB′ (if used);

• The beliefs after mG′, mN ′ and mB′ (if used) are determined by Bayes rule, while
for any out-of-equilibrium message m̃ it holds that η(m̃) ∈ [0, η) ∪ [η(mN ′), 1]. The
receiver invests after an out-of-equilibrium message if and only if η(m̃) ≥ η.

Thus, the lying and evasion equilibria are the special cases of the hybrid equilibrium
for γ = 1 and γ = 0, respectively. Moreover, one can show that all possible cutoffs of
existing hybrid equilibria range between the cutoff in the lying equilibrium and the cutoff
in the evasion equilibrium.

Proposition 3 If both lying and evasion equilibria exist, then for any z ∈ [θ̂
l

is′ , θ̂
e

is ] with

is ∈ {B′, N ′} there exists γ such that the hybrid equilibrium exists with θ̂
h

is = z. There

exists no hybrid equilibrium with θ̂
h

is /∈ [θ̂
l

is′ , θ̂
e

is ].
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The intuition here is that for given γ, there exist unique cutoffs in each state supporting
the equilibrium, by the same mechanism as in the lying and evasion equilibria. At the same
time, since a higher fraction of types in state G′ pooling on the message mN ′ increases
its persuasiveness and hence the associated guilt (all else equal), higher γ pushes the
equilibrium cutoffs down. Since the lying equilibrium is the limit of the hybrid equilibrium
if γ → 1 (complete pooling), while the evasion equilibrium is the limit if γ → 0 (complete
separation), all possible cutoffs of hybrid equilibria lie between these two cases.
Although generally there also exist equilibria in this game with a different messaging

structure than in the hybrid equilibria (e.g., there can be multiple investment-inducing
messages in states N ′ and B′), the following proposition provides the reasoning for why it
is suffi cient to consider only these equilibria (including the lying and evasion equilibria as
special cases).15

Proposition 4 All existing equilibria are outcome-equivalent to the hybrid equilibria.

Inter alia, this (together with Proposition 3) implies that in any existing equilibrium,
the sender cannot have higher expected guilt than in the lying equilibrium, or lower ex-
pected guilt than in the evasion equilibrium. Thus, the lying equilibrium and the evasion
equilibrium represent two limit cases of the whole continuum of possible equilibria in this
game. Moreover, one can show that a simple and intuitive assumption on the sender’s
preferences immediately rules out all equilibria besides the lying and evasion equilibria.

Assumption 3 There exists at least one strict lexicographic preference order in M that
is consistent with equilibrium.

Proposition 5 Under Assumption 3, there exist no other equilibria except for the lying
and evasion equilibria.

Assumption 3 implies that it is possible for the sender to strictly rank any two messages
even if they yield the same expected utility. This can be interpreted that the exogenously
given formulation of messages also has some value, though of infinitely small order. This
assumption eliminates multiplicity of messages used in state G′ (a distinctive property of
the hybrid equilibria with 0 < γ < 1), since the sender is then never indifferent between
any two messages. Thus, all types in state G′ use the same message, so that investment-
inducing types in states B′ and N ′ must either pool with all types in state G′ (the lying
equilibrium), or separate completely (the evasion equilibrium).
This result justifies the focus of the subsequent analysis on only two robust equilibria,

the lying and the evasion equilibria, although the main qualitative results also remain
under consideration of the hybrid equilibria.

15The proposition can be easily extended to also cover all mixed strategy equilibria.
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3.5 Welfare comparison

One of the key questions that can be studied with this model is whether evasion is eventu-
ally detrimental from the point of view of the receiver’s welfare. In fact, from the ex ante
perspective, the receiver’s utility can be both higher and lower in the evasion equilibrium
than in the lying equilibrium, depending on the monetary conflict of interest.

Proposition 6 Whenever both lying and evasion equilibria exist, the lying equilibrium
yields higher ex ante utility for the receiver than the evasion equilibrium if F ≥ F ∗, and
a lower utility if F < F ∗, where F ∗ is some threshold such that (1− κ) θ̄ P−c

4−3κ
≤ F ∗ ≤

min[ θ̄(P+c)(1−κ)
κ

, θ̄P−c
4−κ ].

This result is based on the fact that the cutoff types in the evasion equilibrium are
higher (see Lemma 5). This implies that the rate of bias-driven deception (sending an
investment-inducing message in state B′) is higher in the evasion equilibrium. Such type
of deception is clearly detrimental to the receiver’s welfare. On the other hand, the rate
of guilt-driven deception (sending the message mB′ in state N ′) is higher in the lying
equilibrium. Such kind of deception is also detrimental to the receiver’s welfare, since she
prefers investment over abstaining conditional onN ′ (by Assumption 1). Thus, the sender’s
option to use the evasive message in equilibrium has two effects on the receiver’s welfare.
The negative effect stems from providing psychologically cheap opportunities for the sender
to induce investment after observing the bad state of the world. The positive effect stems
from raising the effi ciency of communication of uninformed types, whose expected guilt in
case of inducing investment is reduced. The total effect depends on which of these two
effects dominates.
In particular, if F is suffi ciently large (above θ̄(P − c)/(4 − κ)), then both lying and

evasion equilibria are of either Subtype 1 or Subtype 2, where there is no guilt-driven
deception (see Figures 2 and 3). Consequently, the total effect of evasion is limited to
enhancing bias-driven deception in state B′, leading to a welfare loss for the receiver
(when both equilibria are of Subtype 1, welfare does not change). If, to the contrary, F is
suffi ciently small (below (1− κ) θ̄(P − c)/(4− 3κ)), both lying and evasion equilibria are
of Subtype 3. Then, besides the negative effect, there is an additional positive effect of
evasion due to a reduction in guilt-driven deception. The clear-cut result here is that this
positive effect is always larger than the negative effect related to bias-driven deception.
The reason for this is as follows. First, note that a switch from the evasion to the lying
equilibrium leads to an overall reduction of investment in states N ′ and B′ (due to the
decrease in the cutoffs). At the same time, the expected receiver’s payoff conditional on
obtaining an investment-inducing message in these information states remains the same in
both equilibria. This is ensured by the fact that the ratio of the cutoffs in states N ′ and B′

is the same (see Lemmas 11 and 14 in the Appendix). Finally, this conditional expected
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payoff is positive, because the receiver invests after mN ′ in the evasion equilibrium. Hence,
the switch from the evasion to the lying equilibrium in this case effectively results (merely)
in contraction of ex ante effi cient investment in states N ′ and B′, yielding a loss in welfare.
Finally, one can show that if F is between the aforementioned thresholds, then the

overall effect of evasion depends on how large is the scope of guilt-driven deception in the
lying equilibrium. If F is suffi ciently close to the lower threshold, guilt-driven deception
is large enough to induce the overall positive effect of evasion. On the other hand, if F is
closer to the upper bound, then the increase in bias-driven deception due to reduced guilt
in the evasion equilibrium becomes the dominant effect, making the receiver worse off in
this equilibrium. As stated in Proposition 6 there is a unique threshold F ∗ separating the
two cases.

4 Effects of policy intervention

4.1 Prohibition of lying

In this subsection, I consider possible effects of a policy that restricts lying. The results
suggest that under some conditions, such a policy can be detrimental to the receiver’s
welfare.
First, one needs a definition of lying that reflects its legal sense. Normally, lying is

understood as a misrepresentation of private information (Kartik (2009)), i.e., when a
stated meaning of the message deviates from the truth. As shown above, the meaning of
equilibrium messages in our model arises endogenously in both lying and evasion equilibria:
mG′ (mB′) can be interpreted as a claim to have observed the good (bad) state of the
world with certainty, while mN ′ can be interpreted as a claim not to have observed any
information. Thus, it is reasonable to define lying in our setting as follows:

Definition 4 Lying is sending a message mis in an information state other than is, for
is ∈ {G′, N ′, B′}.16

We also impose the following assumptions on verifiability:

Assumption 4 The sender’s message is (ex post) verifiable, while the sender’s informa-
tion state is not.

Assumption 5 The state of the world is (ex post) verifiable if and only if the receiver
invests.

16The messages mG′ , mN ′ and mB′ themselves are implicitly defined within Definitions 1 and 2. Out-
of-equilibrium messages are technically assumed to be treated as mG′ if they lead to investment, and as
mB′ if they lead to abstaining.
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Assumption 4 can be justified by the fact that the sender’s message is clearly observable
to the receiver, and hence can be fixed by some communication protocol. At the same
time, in real-life applications, it is normally diffi cult to verify what information the sender
actually possesses (especially, whether the sender has obtained certain information), as far
as the sender obtains his information privately. Assumption 5 is justified if one thinks of
the state of the world in terms of fitness of some advised product to the needs of a specific
receiver, which can only be verified if the receiver actually tries the product, like in the
case of medical treatment (see also footnote 7). That is, the assumption reflects the fact
that it is much easier to make the sender liable for already realized losses, than for foregone
potential profits (e.g., in the case of sending mB′ in the good state of the world).17

Assumptions 4 and 5 lead to the following result.

Lemma 6 Lying is not (ex post) verifiable in the evasion equilibrium. It is verifiable in
the lying equilibrium if and only if mG′ is sent and the bad state of the world is realized.

Indeed, consider the case of sending the messagemN ′ in the evasion equilibrium. Then,
by Definition 4, lying can be verified only if one could prove that the sender was in an
information state other than N ′. At the same time, is 6= N ′ cannot be verified either
directly (by Assumption 4) or by the realized state of the world, since no state of the
world excludes the possibility of having no information. In case the sender sends the lowest
messagemB′ , then in both lying and evasion equilibria, the receiver always abstains, so that
the state of the world is not verifiable by Assumption 5. Thus, one can never prove that
the sender has not indeed observed the bad state. Finally, if mG′ is sent and the good state
of the world is realized, the only possible case of lying in this case – sending mG′ while
being uninformed in the lying equilibrium – cannot be distinguished from truth-telling
either. The only possible case where lying is verifiable is when the message mG′ is sent
and the bad state of the world is realized (this is possible only in the lying equilibrium).
Then, the information state G′ can be excluded with certainty since Pr[G′|σ = B] = 0.
Next, consider the effect of a policy intervention such that a suffi ciently high fine is

introduced for any verifiable lying. Lemma 6 then implies that incentives in the evasion
equilibrium are not affected by the policy. Yet, if the fine is suffi ciently high, then the
lying equilibrium is no longer possible: no types in information states N ′ and B′ would
then prefer to send mG′ , given that the ex ante probability of the bad state of the world
(revealing lying) in these information states is positive. Besides, the policy intervention
renders a new possible equilibrium, termed the ’evasive babbling equilibrium.’ This is
defined as an equilibrium where all types in state B′ pool with all types in state N ′

17Note that the main qualitative result of this subsection (that a lying prohibition policy reduces ex
ante welfare in certain cases) also holds without Assumption 5, which is introduced rather for simplicity
of exposition.
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by sending the evasive message mN ′ , which effectively induces the receiver to abstain
conditional on this message.

Definition 5 Evasive babbling equilibrium is defined as an equilibrium in which:

• The message mG′ is sent by all types in state G′;

• The message mN ′ is sent by all types in state B′ and all types in state N ′;

• The receiver invests after mG′, but abstains after mN ′;

• The beliefs after mG′, and mN ′ are determined by Bayes rule. For the out-of-
equilibrium message mB′ it holds that η(mB′) ∈ [0, η) while the receiver abstains.

Under a suffi ciently high fine for lying, this indeed constitutes an equilibrium. As before,
no types in state G′ would like to deviate to a message that leads to abstaining. Besides,
no types in states N ′ and B′ would like to deviate to mG′ , while this would lead to a
positive probability of being fined ex post. Deviation to the out-of-equilibrium message
mB′ does not make the sender better off either, as the receiver still abstains. Finally, the
receiver invests after mG′ and abstains after mN ′ insofar as the persuasiveness of mN ′ is
suffi ciently low, i.e., η(mN ′) < η. One can show that this holds whenever κ > P+c

P
(i.e., the

share of truly uninformed types is suffi ciently low). The following proposition summarizes
the equilibrium characterization under the policy intervention.

Proposition 7 If lying is prohibited, then:

• There exists an evasion equilibrium under the same parameter restrictions as before;

• There exists an evasive babbling equilibrium if and only if κ > P+c
P
;

• No other equilibria exist.

Let us now consider how the policy intervention changes the equilibria and receiver
welfare relative to the pre-policy status quo. Since the policy does not distort incentives in
the evasion equilibrium, I assume that the pre-policy equilibrium is the lying equilibrium
(otherwise the policy-maker would not have strict incentives to implement the policy).
Besides, to make the results easier to represent, I assume that the evasive babbling equi-
librium does not emerge if the (more informative) evasion equilibrium is possible instead.
The following proposition summarizes the findings regarding welfare implications of the
policy intervention:

Proposition 8 If the initial equilibrium is the lying equilibrium, then the prohibition of
lying results in either of the following:

23



Figure 5: The effect of lying prohibition in the case of constructive evasion.

• Switch to the evasion equilibrium if κ ≤ P+c
P
, or κ ∈

(
P+c
P
, 2(P+c)

2P+c

]
and F ≤

θ̄ (P + c) (1−κ)
κ

(case of constructive evasion):

—Decrease in the receiver’s welfare if F ≥ F ∗, and increase otherwise.

• Switch to the evasive babbling equilibrium if κ ∈
(
P+c
P
, 2(P+c)

2P+c

]
and F > θ̄ (P + c) (1−κ)

κ
,

or κ > 2(P+c)
2P+c

(case of destructive evasion):

—Decrease in the receiver’s welfare if κ ≤ 2(P+c)
2P+c

and F ≤ (P 2−c2)(1−κ)θ̄
(P (1−κ)−c)κ , increase

otherwise.

Let us consider these cases. If there is a switch from the lying to the evasion equilibrium
(constructive evasion case), then all welfare implications given by Proposition 6 are in place
(Figure 5). That is, if the monetary conflict of interest is high enough so that guilt-driven
deception is negligible, the equilibrium switch as a result of the policy has a net negative
effect due to an increase in bias-driven deception. At the same time, under a low conflict
of interest (or, equivalently, relatively high guilt aversion), the policy has a positive effect
due to reduction in guilt-driven deception. Note that lying prohibition policy is naturally
motivated by high conflict of interest between experts and consumers on the market, so that
the first case (characterized by decrease in welfare) may be considered more economically
relevant.
Note that to induce a switch to the evasion equilibrium (in terms of real-world applica-

tions), the policy should not only prohibit verifiable lying, but also be accompanied by an
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Figure 6: The effect of lying prohibition in the case of destructive evasion.

increase in trust in the evasive message mN ′ . Indeed, the lying equilibrium always hinges
on low out-of-equilibrium beliefs regarding mN ′ (i.e., the receiver interprets this message
rather as concealing unfavorable information). Yet, there is an intuitive interpretation
as to why these beliefs can be higher after the policy intervention: it becomes common
knowledge that evasion is the only possible way to induce investment for a truly uninformed
sender, since explicit lying is not possible any longer. This might increase the receiver’s
trust in the evasive message, hence leading to emergence of the evasion equilibrium.
The other scenario is when the policy induces a switch from the lying to the evasive

babbling equilibrium (the case of destructive evasion, Figure 6). This effectively destroys
all investment, which takes place in the lying equilibrium conditional on is 6= G′. Whether
this has a net positive effect for the receiver depends on the quality of such investment,
i.e., on the relative shares of types in states N ′ and B′, inducing investment in the lying
equilibrium. The relative share of types in state N ′ is suffi ciently high if, first, the prior
probability of being uninformed is relatively high (κ ≤ 2(P+c)

2P+c
), and second, the conflict

of interest is relatively low (so that suffi ciently many types in state B′ do not induce
investment by sending mB′). In this case, investment in the lying equilibrium conditional
on is 6= G′ yields an ex ante positive payoff for the receiver. Abandoning such investment
due to destruction of any persuasive communication in states N ′ and B′, which happens
in the evasive babbling equilibrium, leads to a net welfare loss for the receiver. In other
words, the lying prohibition policy may lead to excessive evasion of types in state B′,
resulting in destruction of any effi cient communication from uncertain senders.
Thus, policy aimed at lying prohibition can be welfare enhancing in several cases. First,

if most of sender types are informed about the true state of the world, then lying prohibi-
tion basically eliminates deception of types who have observed the bad state (Scenario 2,
positive case). Second, if there is too much of ineffi cient precaution of uninformed senders
on the market (guilt-driven deception), then enhancing credible evasive communication as
a result of the policy can serve as a way to reduce such precaution (Scenario 1, positive
case). At the same time, if the precaution is not an issue and, besides, there is a suffi -
ciently high share of uninformed senders on the market, then a prohibition of lying can
lead to a spread of deception in the form of evasive communication (Scenario 1, negative
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case). Finally, pooling with types observing the good state of the world can be the only
way to induce investment for uncertain senders. Eliminating this possibility due to lying
prohibition can also lead to a net welfare loss (Scenario 2, negative case). Importantly,
the cases where lying prohibition leads to welfare loss are attributed to the effect of guilt
aversion, and cannot be explained by outcome-based preferences (see Section 6 below).
In summary, although the receiver does not like lying per se, she might prefer to have

lying on the equilibrium path, as it then serves as a disciplining device for guilt-averse
senders. In this sense, lying, as a population phenomenon, can be interpreted to have a
"hidden value," which can be destroyed by an overly interventionist policy.

4.2 Regulation of commission payments

Let us consider the case where the regulator mitigates the conflict of interest between the
sender and the receiver by capping the sender’s contingent payment F . One can show
that such policy can backfire by making the sender’s guilt motivation too prominent, in
particular, for uninformed sender types. This can lead to foregone investment opportunities
as a result of overly precautionary advice from uninformed types (guilt-driven deception).
At the same time, the policy also works positively by inducing more truth-telling among
types observing the bad state of the world, i.e., by reducing bias-driven deception. The
following proposition summarizes the total effect.

Proposition 9 Welfare strictly increases with F if κ < 2(P+c)
2P+c

and:

• F < (P−c)
4−κ θ̄ in the lying equilibrium;

• F < (P−c)(1−κ)
4−3κ

θ̄ in the evasion equilibrium.

Otherwise, welfare decreases with F .

Thus, a higher bias in the sender’s monetary incentives has a net positive effect on the
receiver’s welfare if κ and F are suffi ciently small. In this case, there is a suffi ciently large
share of uninformed senders (due to small κ), who are involved in guilt-driven deception
(due to small F ). Thus, higher bias works positively due to reducing this kind of deception.
In fact, whenever there is any guilt-driven deception while the evasion equilibrium exists,
higher F has a net positive effect on welfare (see Subsection 3.5). Thus, biased incentives
of the sender may be eventually beneficial to the receiver, insofar as they help to mitigate
excessive precaution of the sender (see also the discussion at the end of Subsection 3.2).
One can demonstrate another notable result regarding the effect of complete elimination

of the monetary conflict of interest, i.e., setting F = 0. For example, this can correspond
to banning of commissions for financial advisors, which has been recently undertaken
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in the UK, as noted in the Introduction. It follows from Proposition 9 that F = 0 is
always suboptimal as far as either lying or evasion equilibrium exists. At the same time,
Propositions 1 and 2 suggest that these equilibria exist for F = 0 only if κ > P+c

P
. To

obtain an equilibrium prediction for the case if κ ≤ P+c
P
(i.e., the share of uninformed

sender types is suffi ciently high), let us lift Assumption 2.18 Then, one can show that
setting F = 0 may lead to a welfare loss also through a reversal to babbling equilibrium.

Proposition 10 If κ ≤ P+c
P
then setting F = 0 leads to either the evasion or the lying

equilibrium of Subtype 1 and to a lowest possible ex ante receiver welfare.

Indeed, if κ ≤ P+c
P
, i.e., the unconditional share of uninformed sender types is suffi -

ciently high, no informative equilibria are incentive-compatible as far as F = 0. The reason
for this is that the receiver prefers to invest even after the lowest message mB′ : then, too
many truly uninformed sender types try to induce abstaining with mB′ (see Subsections
3.2 and 3.3). In this case, the only possible equilibria are when the receiver invests after
any message, i.e., either the lying or the evasion equilibrium of Subtype 1. Since Assump-
tion 2 is lifted, one could then allow for out-of-equilibrium messages that do not lead to
abstaining (or to a lower guilt), thus making the sender’s strategy consistent with these
equilibria. Since the advice is completely uninformative in this case, the receiver has the
lowest possible ex ante payoff in comparison to any other equilibria, which are possible
with higher F .
Thus, eliminating the sender’s monetary interest in recommending risky options for

the receiver may sometimes lead to excessive downgrading of information by senders who
are not certain of the eventual outcome, inducing a reversal to a babbling equilibrium and,
consequently, a welfare loss.

5 Effect of quality of the sender’s information

The parameter κ in our model setting, denoting the probability that the sender is informed,
can also be interpreted as the quality of the sender’s information (or the strength of his
expertise). Indeed, κ effectively denotes the ex ante probability that the sender’s private
information is relevant for a particular receiver (i.e., it can be used to predict the outcomes
of her available decision options). Hence, higher κ can mean that the sender’s private
information is of higher quality (or that his expertise is higher).
Common intuition suggests that once the receiver is rational, and thus cannot be made

worse off by communication with the sender, she should benefit from a higher quality of

18The assumption is not critical for all the previous results and helps only to eliminate multiplicity
of equilibria: Without this assumption, the babbling lying and evasion equilibria of Subtype 1 are also
possible whenever non-babbling equilibria exist.
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the sender’s information. However, as shown below, this is not always the case due to the
effect of the sender’s guilt aversion. The following proposition summarizes the results.

Proposition 11 i) In the lying equilibrium, U r,l is U-shaped in κ if

θ̄
P − c
4− κ > F > θ̄

(P − c)2

2(3P + c)

and increasing in κ otherwise.
ii) In the evasion equilibrium, U r,e is strictly decreasing in κ if

θ̄(1− κ)(P − c)
2− κ > F > max[

θ̄(1− κ)(P − c)
1 +
√

1 + κ2
,
θ̄(1− κ)(P − c)

4− 3κ
]

and increasing in κ otherwise.

Consider the lying equilibrium. There, an increase in κ has two effects: a direct positive
and an indirect negative. The positive effect relates to the fact that once the sender is
informed (i.e., is either in state G′ or B′) the receiver is more likely to invest in the good
than in the bad state of the world. The reason for this is that the share of types inducing
investment in state B′ is lower than such share in state G′ (unless the equilibrium is of
Subtype 1 where these are equal). On the other hand, if the sender is uninformed, then
the receiver is equally likely to invest in both states of the world. Moreover, there can be
foregone investment in the good state of the world (due to guilt-driven deception), which
never happens with an informed sender. Altogether, this implies that

E[U r,l|G′ ∨B′] ≥ E[U r,l|N ′], (14)

so that an increase in κ and, hence, the probability of facing an informed sender has a
positive effect on welfare (all else equal). The magnitude of this effect depends on the
monetary conflict of interest. If F becomes smaller, then the rate of bias-driven deception
of informed sender types decreases, which makes the advice of informed types relatively
more effi cient. This effect of smaller F is intensified even more by an additional increase
in guilt-driven deception of uninformed sender types.
However, an increase in κ also has an indirect negative effect on welfare through guilt

aversion. In particular, higher κ implies that the message mG′ is more likely to be sent by
informed types, which by (14) should lead to a higher expected receiver’s utility conditional
on the message (all else equal). This results in higher expected guilt of the sender from
sending mG′ , pushing the cutoff types down. In particular, if the equilibrium is of Subtype
3, which occurs if F < θ̄(P−c)

(4−κ)
, the cutoff θ̂

l

N ′ is then interior so that it strictly decreases
in response to an increase in κ. This leads to an increase in guilt-driven deception of
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uninformed sender types, which results in a welfare loss for the receiver (especially, if the
fraction of these types is high, i.e. for low values of κ). This negative effect dominates the
direct positive effect if the latter is low, which happens if F is relatively high (in particular,
if F > θ̄ (P−c)2

2(3P+c)
), as discussed in the preceding paragraph.

In the evasion equilibrium, an increase in κ again has two effects. The first (positive)
effect is the same as in the previous case: the receiver prefers (from the ex ante perspective)
to deal with an informed rather than an uninformed sender. The second (negative) effect
is driven by guilt aversion: higher κ decreases the persuasiveness of the evasive message
mN ′ (in contrast to the case of the lying equilibrium, where the persuasiveness of mG′ is
increasing with κ). In particular, higher κ implies that the share of truly uninformed types
is lower such that the evasive message mN ′ rather signals types in state B′ who want to
conceal their bad news. By being less persuasive, the message mN ′ induces less guilt on
the part of the sender such that the equilibrium cutoffs increase. If the equilibrium is of
Subtype 2, then the resulting welfare effect is negative, due to the spread of bias-driven
deception. This effect dominates the direct positive effect if F is high enough (but not too
high such that the equilibrium is of Subtype 1 and the cutoffs are constant at θ̄) for the
same reasons as in the case of the lying equilibrium.
Thus, the ex ante likelihood of obtaining the informative signal affects the sender’s

anticipation of guilt, and hence the rate of truth-telling conditional on a given information
state. This mechanism leads to seemingly paradoxical cases where even a completely
rational receiver prefers to deal with the sender, who is less likely to have the information
she needs.19

6 Comparison to outcome-based models

One may ask whether the obtained results are attributable to belief-dependent preferences,
and cannot be derived with a simpler model based only on outcome-based preferences.
To address this question, let us assume that the sender cares solely about his and the
receiver’s monetary outcomes. In particular, the sender has some fixed cost ψ of incurring
the receiver’s losses (e.g., arising from inequity aversion (Bolton and Ockenfels (2000) and
Fehr and Schmidt (1999))), which he bears if the receiver gets a negative payoff of c. For
simplicity, I assume that the sender has no change in utility if the receiver gets 0 or B,
although the subsequent results are easily generalizable if one assumes the opposite.20

Then, the sender’s utility conditional on investment, denoted by U s,0, can be represented

19A positive effect of noise in the sender’s information (through a different mechanism than con-
sidered here) is also found by Blume et al. (2007) within the benchmark cheap-talk framework of
Crawford and Sobel (1982).
20The only assumption that matters here is that the sender’s utility does not directly depend on beliefs.
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in the following form:
U s,0(θ, I) = F − Pr[B] · θψ, (15)

where θ is the sensitivity parameter, distributed uniformly as above on (0, θ̄]. Conditional
on abstaining, we have

U s,0(θ, A) = 0. (16)

It is then straightforward to show that the equilibrium in this model also has a cutoff
structure. The cutoff type, once interior, must be indifferent between investment and
abstaining:

F − Pr[B|is] · θ̂
0

isψ = 0,

θ̂
0

is =
F

Pr[B|is]ψ. (17)

Importantly, no evasion emerges once the sender has even infinitely small preferences
over message formulations (i.e., under Assumption 3).

Proposition 12 Under the outcome-based preferences, the only possible equilibrium is the
lying equilibrium, which exists if and only if either of the following holds:

1. κ ≤ P+c
P
and F > F̃ h(κ), where F̃ h(κ) > 0 is some threshold value;

2. κ > P+c
P
.

Indeed, in the evasion equilibrium, an outcome-concerned sender would have the same
utility from both investment-inducing messages (mN ′ and mG′), because the receiver’s ac-
tion (investment), and hence the expected monetary outcomes of both players conditional
on these messages are the same. Then, the sender would deviate to the message, which
is strictly preferred in lexicographic preference order by Assumption 3. Still, even in the
absence of this assumption, the evasion equilibrium, though possible, cannot be considered
robust, since the sender types in states B′ and N ′ do not have a strict incentive to separate
from the types in state G′, unlike in the main model. Hence, the endogenous emergence
of evasive communication is robust only with belief-dependent preferences.
Let us consider whether the lying prohibition policy in the outcome-based model has

the same welfare effects as those considered in Subsection 4.1. Once verifiable lying (i.e.,
pooling with types in state G′) is prohibited, the evasion equilibrium becomes possible,
since no types in state B′ and N ′ would like to deviate to mG′ under a suffi ciently high
fine. Besides, there also exists the evasive babbling equilibrium if and only if κ > P+c

P
(as

above). Thus, the policy also results in a switch from the lying to either the evasion or the
evasive babbling equilibrium. However, the welfare effect of this switch is very different
from the one in the main model.
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Proposition 13 Under the outcome-based preferences, prohibition of lying never results
in a decrease in welfare.

Intuitively, welfare does not change if there is a switch from the lying to the evasion
equilibrium. The reason for this is that the cutoffs (and hence the ex ante investment
effi ciency) are the same in both equilibria, since they do not depend on beliefs induced by
the messages, but only on their monetary consequences (see (17)). In the other possible
scenario, if there is a switch to the evasive babbling equilibrium (whenever the evasion
equilibrium cannot emerge), welfare always increases. This is because, if investment con-
ditional on is 6= G′ is ex-ante ineffi cient in the (candidate) evasion equilibrium (while it
does not exist), such investment must be also ineffi cient in the lying equilibrium with the
same cutoffs. Since a switch from the lying to the evasive babbling equilibrium eliminates
this case of investment, welfare increases.
Regarding other results, one can show that, in the outcome-based model, reducing or

banning commissions may also have negative welfare effects due to the resulting ineffi cient
precaution of uninformed sender types. There can also be a switch to the babbling equilib-
rium if commissions are eliminated, similar to Proposition 10.21 However, the result that
the receiver’s welfare can decline with the quality of the sender’s private signal cannot be
explained by outcome-based preferences.

Proposition 14 Under outcome-based preferences, the welfare never decreases with κ.

The reason for this is that now the increase in κ does not affect the sender’s utility
from inducing investment, and hence the equilibrium cutoffs and the rate of deception in
each state. Consequently, the only result of such increase is that the receiver is more likely
to obtain more ex ante effi cient advice from an informed sender.
Thus, outcome-based preferences cannot explain a possible decrease in welfare due to

the lying prohibition or making the sender’s signal more (ex ante) precise, which is driven
exclusively by guilt aversion.

7 Conclusion

This paper studies a model of strategic communication where the sender’s cost of lying is
endogenously determined by the receiver’s beliefs. One of the main results is that such
preferences can lead to the endogenous emergence of evasive communication in equilibrium
(i.e., downgrading the quality of obtained information), which helps to avoid guilt from
biasing the receiver’s expectations. At the same time, there also exists an alternative

21Since the arguments are similar to the main case, I do not formalize them here.
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equilibrium where only explicit communication is used, precluding any meaningful evasive
messages and, thus, disciplining guilt-sensitive senders. A policy aimed at lying prohibition
may induce a switch from explicit to evasive communication, which can have both negative
and positive welfare consequences. A negative effect occurs since the deception is less
psychologically costly once it takes the form of evasive messages, while a positive effect
is related to enhancing communication for truly uncertain senders. The net effect can be
both positive and negative, depending on the precision of the sender’s information and his
monetary preference bias.
Our analysis also reveals that higher (ex-ante) precision of the sender’s private informa-

tion can harm the receiver in certain cases. In particular, this can occur due to the reduced
credibility of evasive messages and hence the associated guilt, which leads to expanded use
of these messages to conceal bad news. Finally, monetary commissions for the advisor can
sometimes play a role of compensation for risk, which the caring advisor faces while being
uncertain about the suitability of his advice. Hence, banning such commissions can result
in an ineffi cient degree of precaution by providing advice.
The analysis generally suggests that policies aimed at restriction of experts’lying or

their conflict of interest with consumers should be applied with caution. In certain cases,
such policies can backfire by interfering with otherwise effi cient self-regulatory mechanisms,
which are based on the intrinsic and natural motivation of experts to provide good advice
to their clients.

Appendix: Omitted Proofs

Proof of Lemma 1. We have

η(m) ≡ Pr[G|m] =
Pr[m|G] Pr[G]

Pr[m]

=
(Pr[m|G′ ∩G] Pr[G′|G] + Pr[m|N ′ ∩G] Pr[N ′|G]) Pr[G]

Pr[m|G′] Pr[G′] + Pr[m|N ′] Pr[N ′] + Pr[m|B′] Pr[B′]

=
(Pr[m|G′] Pr[G′|G] + Pr[m|N ′] Pr[N ′|G]) Pr[G]

Pr[m|G′] Pr[G′] + Pr[m|N ′] Pr[N ′] + Pr[m|B′] Pr[B′]

=
Pr[m|G′]κ+ Pr[m|N ′](1− κ)

(Pr[m|G′] + Pr[m|B′])κ+ 2 Pr[m|N ′](1− κ)
, (18)

where the second equality is by Bayes rule, the third equality is by the law of total proba-
bility, and the fourth equality is by the fact that equilibrium messages of any sender type
θ are contingent on his information state is, but not on the true state of the world (by the
definition of equilibrium in Subsection 2.2), i.e., Pr[m|is ∩G] = Pr[m|is] for any is.

Proof of Lemma 2. Assume by contradiction that all messages used on the equilibrium
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path induce conditional beliefs lower than η (so that the receiver abstains after all of them,
see (8)), i.e.,

∀m ∈ ΥE,Pr[G|m] < η, (19)

where ΥE is the union set of all messages used in equilibrium. By Bayes rule,

Pr[G|ΥE] =
Pr[ΥE|G] Pr[G]

Pr[ΥE]
= Pr[G] = 0.5, (20)

since Pr[¬ΥE|G] = Pr[¬ΥE] = 0 (by definition of ΥE) so that Pr[ΥE|G] = Pr[ΥE] = 1.
At the same time, since messages are mutually exclusive events,

Pr[ΥE|G] =
∑
m∈ΥE

Pr[m|G] =
∑
m∈ΥE

Pr[G|m] Pr[m]

Pr[G]
, (21)

where the last equality is by Bayes rule. Substituting (21) and Pr[ΥE] = 1 into (20) we
obtain

Pr[G|ΥE] =
Pr[ΥE|G] Pr[G]

Pr[ΥE]

=

∑
m∈ΥE

Pr[G|m] Pr[m]
Pr[G]

Pr[G]

1
=
∑
m∈ΥE

Pr[G|m] Pr[m]

<
∑
m∈ΥE

η Pr[m] = η
∑
m∈ΥE

Pr[m] = η =
−c
P − c < 0.5, (22)

where the first inequality is by (19) and the second one is by Assumption 1. Since (22)
contradicts (20), the claim follows.

Lemma 7 A necessary condition for the existence of equilibrium is that the persuasiveness
of any investment-inducing message used in states is ∈ {B′, N ′} is the same.

Proof. Assume by contradiction that there exist two investment-inducing messages m1

and m2 sent in at least some of the information states is ∈ {B′, N ′} such that η(m1) >

η(m2). Then, any type θ would strictly prefer m2 over m1 in any information state is ∈
{B′, N ′} since as far as is 6= G′ (so that λis > 0) we have

U s
is(θ, η(m1), I) = F − θλisη(m1)(P − c) < F − θλisη(m2)(P − c) = U s

is(θ, η(m2), I). (23)

Thus, m1 cannot be an equilibrium message.

Proof of Lemma 3. Assume by contradiction that some sender type in state G′ sends
a message leading to abstaining, so that his expected utility from sending this message is
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0 (by (7)). At the same time, by Lemma 2 there exists at least one message m′ leading
to investment. By (9), the expected utility from sending this message for the considered
sender type is

U s(θ,m′, I) = F − θλG′η(m)(P − c) = F > 0, (24)

where the second equality follows from the fact that λG′ = Pr[B|G′] = 0. Consequently,
the sender would have a strict incentive to deviate to m′, which yields a contradiction.

Proof of Lemma 4. Assume that equilibrium exists. By Lemma 2 there exists at least
one message m′ leading to investment. Then, there always exists suffi ciently small θ̃ such
that

U s
is(θ̃, η(m′), I) = F − θ̃λisη(m′)(P − c) ≥ 0 = U s

is(θ̃, ·, A), (25)

where the first equality is by (9), and the second by (7). Thus, in any equilibrium at least
some types in states is 6= G′ must prefer an investment-inducing message.
Next, by Lemma 7 all messages used by types in states B′ and N ′ have the same per-

suasiveness, which I denote by η′. Consider further the following possible cases depending
on the utility of the most guilt sensitive type in some state is ∈ {B′, N ′}.
Case 1: U s

is(θ̄, η
′, I) ≥ 0. In this case, type θ̄ prefers to induce investment over ab-

staining (since the latter action yields zero utility). Then, since U s
is(θ, η, I) is continuously

decreasing in θ for given η, it follows that for all θ < θ̄ it holds

U s
is(θ, η

′, I) > 0, (26)

that is all these types should induce investment in equilibrium as well.
Case 2: U s

is(θ̄, η
′, I) < 0. In this case, since at the same time U s

is(0, η
′, I) = F > 0, by

the intermediate value theorem there must exist type θ̂is ∈ (0, θ̄) such that

U s
is(θ̂is , η

′, I) = 0. (27)

Then, for all θ ≤ θ̂is it holds U s
is(θ, η

′, I) ≥ 0 (so that these types prefer to induce invest-
ment), while for all θ > θ̂is it holds U s

is(θ, η
′, I) < 0 (so that these types prefer to induce

abstaining). Finally, in the considered case there must be at least one message leading to
abstaining in equilibrium so that the types θ > θ̂is can choose this message. Otherwise,
these types would have a strict incentive to deviate to an out-of-equilibrium message lead-
ing to abstaining and get 0 instead of a negative utility (such out-of-equilibrium messages
exist by Assumption 2).
Hence, in all possible cases, if there exists an equilibrium, then it must have the cutoff

structure described in the lemma.

Lemma 8 A necessary condition for the existence of equilibrium is θ̂N ′ ≥ θ̂B′ .
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Proof. Assume by contradiction that there exists an equilibrium such that

θ̂N ′ < θ̂B′ . (28)

Then, all types in the interval (θ̂N ′ , θ̂B′) induce abstaining in state N ′ and induce invest-
ment in state B′. Consequently, these types have a negative utility from any investment-
inducing message in state N ′ (otherwise they would deviate to such message from inducing
abstaining, which yields the utility of 0), and a positive utility from inducing investment
in state B′ (otherwise, they would deviate to inducing abstaining). Hence, for any θ′ ∈
(θ̂N ′ , θ̂B′) it holds

U s
N ′(θ

′, η̂, I) < 0 ≤ U s
B′(θ

′, η̂, I), (29)

where η̂ is the persuasiveness of investment-inducing messages in states is ∈ {B′, N ′}
(unique by Lemma 7). At the same time, for any θ ∈ (0, θ̄] it holds (given (9))

U s
B′(θ, η̂, I) = F − θη̂(P − c) < F − 0.5θη̂(P − c) = U s

N ′(θ, η̂, I), (30)

which yields a contradiction to (29).

Lemma 9 A necessary condition for the existence of equilibrium is that either θ̂is < θ̄ and
U s
is(θ̂is , η(m(θ̂is)), I) = 0 or θ̂is = θ̄ and U s

is(θ̂is , η(m(θ̂is)), I) ≥ 0.

Proof. Denote by η̂ the persuasiveness of investment-inducing messages in states is ∈
{B′, N ′} (unique by Lemma 7). Assume by contradiction that equilibrium exists and
either θ̂is < θ̄ and U s

is(θ̂is , η̂, I) 6= 0 or θ̂is = θ̄ and U s
is(θ̂is , η̂, I) < 0 for some is ∈ {B′, N ′}.

Let us demonstrate a contradiction in each of these cases separately.

Case 1: θ̂is < θ̄ and U s
is(θ̂is , η̂, I) 6= 0.

First, let us consider the case U s
is(θ̂is , η̂, I) > 0. Then, since U s

is(θ̂is , η̂, I) is continuously
decreasing in the first argument (see (9)), there would exist types suffi ciently close to θ̂is
such that θ > θ̂is and U s

is(θ, η̂, I) > 0. At the same time, according to Lemma 4 such
types induce abstaining and get the utility of 0, so that they would have a strict incen-
tive to deviate to an investment-inducing message yielding the positive utility U s

is(θ, η̂, I).
Analogously, if U s

is(θ̂is , η̂, I) < 0, then types suffi ciently close to θ̂is on the left have a neg-
ative utility from inducing investment and hence a strict incentive to deviate to inducing
abstaining. We have come to contradiction in all possible cases.

Case 2: θ̂is = θ̄ and U s
is(θ̂is , η̂, I) < 0.

Then, analogously to the previous case, there would exist types θ such that θ < θ̂is and
U s
is(θ, η̂, I) < 0, which then would like to deviate at least to an out-of-equilibrium message
leading to abstaining (existing by Assumption 2) that yields a contradiction.
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Lemma 10 A necessary condition for the existence of equilibrium is θ̂N ′ = min[θ̄, 2θ̂B′ ].

Proof. Denote by η̂ the persuasiveness of investment-inducing messages in states is ∈
{B′, N ′} (unique by Lemma 7). Assume by contradiction that equilibrium exists and
θ̂N ′ 6= min[θ̄, 2θ̂B′ ]. Let us consider two possible cases θ̂N ′ < θ̄ and θ̂N ′ = θ̄.

Case 1: θ̂N ′ < θ̄. By Lemma 8 it then follows θ̂B′ < θ̄. Consequently, by Lemma 9 and
equation (9) we have

U s
B′(θ̂B′ , η̂, I) = F − θ̂B′ η̂(P − c) = 0, (31)

U s
N ′(θ̂N ′ , η̂, I) = F − 0.5θ̂N ′ η̂(P − c) = 0. (32)

This implies

θ̂B′ =
F

η̂(P − c) , (33)

θ̂N ′ =
F

0.5η̂(P − c) , (34)

and, consequently,
θ̂N ′ = 2θ̂B′ . (35)

This, together with θ̂N ′ < θ̄, implies min[θ̄, 2θ̂B′ ] = 2θ̂B′ , which finally yields a contradic-
tion to θ̂N ′ 6= min[θ̄, 2θ̂B′ ].

Case 2: θ̂N ′ = θ̄. Since we have also assumed θ̂N ′ 6= min[θ̄, 2θ̂B′ ], this implies

θ̄ 6= min[θ̄, 2θ̂B′ ] (36)

⇒ θ̂B′ < 0.5θ̄. (37)

Next, we have

U s
B′(0.5θ̄, η̂, I) = F − 0.5θ̄η̂(P − c)

= U s
N ′(θ̄, η̂, I) ≥ 0, (38)

where the last inequality holds due to θ̂N ′ = θ̄ and Lemma 9. Consequently, for any
θ < 0.5θ̄ it holds U s

B′(θ, η̂, I) > 0 so that all types with θ < 0.5θ̄ should strictly prefer to
induce investment, contradicting to (37).

Lemma 11 If the strategies and beliefs are specified according to Definition 1, then the
sender has no incentives to deviate if and only if the following two conditions hold:
1) either θ̂

l

B′ < θ̄ and U s
B′(θ̂

l

B′ , η(mG′), I) = 0 or θ̂
l

B′ = θ̄ and U s
B′(θ̂

l

B′ , η(mG′), I) ≥ 0.

2) θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ].
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Proof. The necessity of the both conditions follows by Lemmas 9 and 10. Let us consider
their suffi ciency and assume that both conditions hold. First, no type in state G′ has an
incentive to deviate to mB′ , while his utility from investment is always strictly positive
(see (24)). Second, it is straightforward to show that, once the first condition holds, no
type in state B′ has a strict incentive to deviate to another equilibrium message given that
U s
B′(θ̂

l

B′ , η(mG′), I) is continuously decreasing in its first argument.
Let us show that all types in state N ′ also do not have incentives to deviate to another

equilibrium message. Consider the following possible cases.

Case 1: θ̂
l

B′ < 0.5θ̄. Then, by assumption, θ̂
l

N ′ = 2θ̂
l

B′ < θ̄. Hence,

U s
N ′(θ̂

l

N ′ , η(mG′), I) = U s
N ′(2θ̂

l

B′ , η(mG′), I)

= F − 0.5 · 2θ̂
l

B′η(mG′)(P − c)

= F − θ̂
l

B′η(mG′)(P − c)

= U s
B′(θ̂

l

B′ , η(mG′), I) = 0, (39)

where the last equality follows from θ̂
l

B′ < 0.5θ̄ and the first condition of the lemma. Then,
by the same arguments as in the case of state B′, no sender types in state N ′ have an
incentive to deviate.

Case 2: θ̂
l

B′ ≥ 0.5θ̄. Then, by assumption, θ̂
l

N ′ = θ̄. This yields

U s
N ′(θ̂

l

N ′ , η(mG′), I) = U s
N ′(θ̄, η(mG′), I)

= F − 0.5θ̄η(mG′)(P − c)

≥ F − θ̂
l

B′η(mG′)(P − c)

= U s
B′(θ̂

l

B′ , η(mG′), I) ≥ 0, (40)

where the first inequality follows from θ̂
l

B′ ≥ 0.5θ̄ and the second one from the first condi-

tion of the lemma. Then, for all θ < θ̂
l

N ′ it holds U
s
N ′(θ, η(mG′), I) > 0, so that no sender

type in state N ′ have an incentive to deviate.

Finally, no type in either state has an incentive to deviate to out-of-equilibrium mes-
sages, which either induce abstaining (while all types inducing investment have a positive
utility) or are more persuasive (see Definition 1).

Lemma 12 If the strategies and beliefs are specified like in Definition 1 and θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ],

then U s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I) is continuous and strictly decreasing in θ̂
l

B′ on (0, θ̄].
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Proof. We have

dU s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I)

dθ̂
l

B′

=
∂U s

B′

∂θ̂
l

B′

+
∂U s

B′

∂η

dη(mG′ |θ̂
l

B′)

dθ̂
l

B′

. (41)

Substituting for U s
B′ from (9) we get

dU s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I)

dθ̂
l

B′

= −(P − c)θ̂
l

B′

(
dη(mG′|θ̂

l

B′)

dθ̂
l

B′

+
η(mG′ |θ̂

l

B′)

θ̂
l

B′

)
. (42)

Further, consider the following possible cases given that θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ].

Case 1: θ̂
l

B′ ∈ (0, 0.5θ̄], θ̂
l

N ′ = 2θ̂
l

B′ .

Then, by (18) (substituting Pr[mG′ |G′] = 1, Pr[mG′|N ′] = 2θ̂
l

B′/θ̄ and Pr[mG′ |B′] =

θ̂
l

B′/θ̄)

η(mG′ |θ̂
l

B′) =
2θ̂

l

B′(1− κ) + κθ

θ̂
l

B′(4− 3κ) + κθ
. (43)

This function is convex in θ̂
l

B′ :

d2η(mG′|θ̂
l

B′)

d(θ̂
l

B′)
2

=
2(2− κ)(4− 3κ)κθ̄

((4− 3κ)θ̂
l

B′ + κθ̄)3
> 0. (44)

The convexity implies

dη(mG′ |θ̂
l

B′)

dθ̂
l

B′

>
η(mG′|θ̂

l

B′)− η(mG′ |0)

θ̂
l

B′

=
η(mG′|θ̂

l

B′)− 1

θ̂
l

B′

, (45)

where the last equality is by (43). Then, coming back to (42) we have

dη(mG′ |θ̂
l

B′)

dθ̂
l

B′

+
η(mG′|θ̂

l

B′)

θ̂
l

B′

>
η(mG′|θ̂

l

B′)− 1

θ̂
l

B′

+
η(mG′ |θ̂

l

B′)

θ̂
l

B′

(46)

=
2η(mG′|θ̂

l

B′)− 1

θ̂
l

B′

=
1

θ̂
l

B′

κ(θ̄ − θ̂
l

B′)

θ̂
l

B′(4− 3κ) + θ̄κ
> 0,

where the first inequality is by (45) and the last equality by (43). Taken together, (46)

and (42) lead to the claim for θ̂
l

B′ ∈ (0, 0.5θ̄].
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Case 2: θ̂
l

B′ ∈ (0.5θ̄, θ̄], θ̂
l

N ′ = θ̄.

In this case, Pr[mG′|G′] = 1, Pr[mG′|N ′] = 1 and Pr[mG′|B′] = θ̂
l

B′/θ̄ so that (18)
implies

η(mG′|θ̂
l

B′) =
θ

κθ̂
l

B′ + (2− κ)θ̄
. (47)

Then, it is possible to obtain a simple closed-form solution for the RHS of (42):

dη(mG′|θ̂
l

B′)

dθ̂
l

B′

+
η(mG′ |θ̂

l

B′)

θ̂
l

B′

= − κθ̄

(κθ̂
l

B′ + (2− κ)θ̄)2
+

θ̄

θ̂
l

B′(κθ̂
l

B′ + (2− κ)θ̄)

=
(2− κ)θ̄

2

θ̂
l

B′(κθ̂
l

B′ + (2− κ)θ̄)2
> 0. (48)

Taken together, (48) and (42) lead to the claim for for θ̂
l

B′ ∈ (0.5θ̄, θ̄].

Finally, since η(mG′|θ̂
l

B′), and hence U
s
B′(θ̂

l

B′ , η(mG′ |θ̂
l

B′), I), is continuous at θ̂
l

B′ = 0.5θ̄

the claim holds for the whole interval (0, θ̄].

Lemma 13 If the strategies and beliefs are specified like in Definition 1, then for any
given parameter values there always exist unique cutoffs θ̂

l

B′ and θ̂
l

N ′ such that the sender
does not have incentives to deviate. Moreover:
1) If F ≥ 0.5θ̄(P − c) then θ̂

l

B′ = θ̂
l

N ′ = θ̄.

2) If F ∈ [θ̄P−c
4−κ , 0.5θ̄(P − c)) then θ̂

l

B′ ∈ [0.5θ̄, θ̄) and θ̂
l

N ′ = θ̄.

3) If F < θ̄P−c
4−κ then θ̂

l

B′ ∈ (0, 0.5θ̄) and θ̂
l

N ′ = 2θ̂
l

B′.

Proof. For notational simplicity denote

$(θ̂
l

B′) = U s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I) (49)

with θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ]. Consider the cases listed in the lemma.

Case 1: F ≥ 0.5θ̄(P − c). Consider the behavior of $(·) at the exterior point θ̄. First,
note that

η(mG′ |θ̂
l

B′ = θ̄) = 0.5, (50)

which results from substituting Pr[mG′ |G′] = Pr[mG′ |N ′] = Pr[mG′ |B′] = 1 into (18).
Then,

$(θ̄) = F − θ̄η(mG′|θ̂
l

B′ = θ̄)(P − c) = F − 0.5θ̄(P − c) ≥ 0, (51)
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where the second equality follows from (50) and the inequality by the assumption of the

case. Then, the sender has no incentives to deviate if θ̂
l

B′ = θ̂
l

N ′ = θ̄ by Lemma 11. At the
same time, it follows from Lemma 12 and (51) that

∀θ̂
l

B′ < θ̄,$(θ̂
l

B′) > 0. (52)

Consequently, by Lemma 11 there are no possible cutoffs except for θ̂
l

B′ = θ̂
l

N ′ = θ̄ such
that the sender does not have an incentive to deviate.

Case 2: F ∈ [θ̄P−c
4−κ , 0.5θ̄(P − c)). We have

$(0) = F − 0 · η(mG′|θ̂
l

B′ = 0)(P − c) = F > 0, (53)

$(θ̄) = F − θ̄η(mG′|θ̂
l

B′ = θ̄)(P − c) = F − 0.5θ̄(P − c) < 0, (54)

where the last inequality follows by the assumption of the case. Then, from Lemma 12 and
the intermediate value theorem it follows that there exists a unique cutoff value 0 < θ̂

l

B′ <

θ̄ such that $(θ̂
l

B′) = 0 (the necessary and suffi cient condition for an interior cutoff by

Lemma 11). At the same time, the cutoff θ̂
l

B′ = θ̄ is impossible due to (54) and Lemma
11, so that the existing interior cutoff is the only possible cutoff. Lemma 11 also implies
that the corresponding unique cutoff in state N ′ is then given by θ̂

l

N ′ = min[θ̄, 2θ̂
l

B′ ].

Let us show that in this case θ̂
l

B′ ≥ 0.5θ̄. By Lemma 12 it holds

$(θ̂
l

B′) = 0 ∧ θ̂
l

B′ ≥ 0.5θ̄ ⇔ $(0.5θ̄) ≥ 0. (55)

From (18) we get

η(mG′ |θ̂
l

B′ = 0.5θ̄) =
2

4− κ (56)

so that
$(0.5θ̄) = F − 0.5θ̄

2

4− κ(P − c) ≥ 0, (57)

where the inequality follows from the assumption F ∈ [θ̄P−c
4−κ , 0.5θ̄(P − c)). By (55) and

(57) it then follows that θ̂
l

B′ ≥ 0.5θ̄.

Case 3: F < θ̄P−c
4−κ . From $(0) > 0, $(θ̄) < 0 and Lemma 12 it follows that there is

a unique interior cutoff θ̂
l

B′ with θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ]. Finally, (55), the left equality in (57)

and F < θ̄P−c
4−κ result in θ̂

l

B′ < 0.5θ̄.

Proof of Proposition 1. Lemma 13 shows that for any parameter values there exist
unique cutoffs θ̂

l

B′ and θ̂
l

N ′ such that the sender does not have an incentive to deviate once
the receiver plays according to the prescribed equilibrium strategy. Thus, to show the claim
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of the proposition we need to find the range of parameters such that the receiver’s incentive
constraints are satisfied given the unique possible equilibrium cutoffs θ̂

l

B′ and θ̂
l

N ′ . The
receiver’s incentive constraints should ensure investment after mG′ and abstaining after
mB′ if the latter is sent in equilibrium:

η(mG′|θ̂
l

B′) ≥ η, (58)

η(mB′|θ̂
l

B′) < η. (59)

(see (8)). We consider these constraints in three possible parameter cases according to
Lemma 13.

Case 1: F ≥ 0.5θ̄(P − c) and θ̂
l

B′ = θ̂
l

N ′ = θ̄. Then, the receiver gets only one message
mG′ on the equilibrium path, so that her only incentive constraint is

η(mG′|θ̂
l

B′) ≥ η ≡ − c

P − c. (60)

By (50)

η(mG′|θ̂
l

B′ = θ̄) = 0.5 > − c

P − c (61)

as far as P > −c by Assumption 1. Hence, the incentive constraint never binds and the
lying equilibrium always exists in this case.

Case 2: F ∈ [θ̄P−c
4−κ , 0.5θ̄(P − c)), θ̂

l

B′ ∈ [0.5θ̄, θ̄) and θ̂
l

N ′ = θ̄.

Consider the incentive constraint η(mG′|θ̂
l

B′) ≥ η. Substituting for η(mG′|θ̂
l

B′) we get

η(mG′ |θ̂
l

B′) =
θ

(2− κ)θ̄ + κθ̂
l

B′

>
θ

(2− κ)θ̄ + κθ̄
= 0.5 > − c

P − c.

Hence, the incentive constraint never binds.
Besides, since mB′ is also used on equilibrium path, the receiver should find it optimal

to abstain conditional on mB′ , that is

η(mB′|θ̂
l

B′) < −
c

P − c. (62)

Since in this subtype of the equilibrium mB′ is sent only by those types who have observed
the bad state for sure (since θ̂

l

N ′ = θ̄), it holds η(mB′ |θ̂
l

B′) = 0 so that (62) also does not
bind. Hence, in Case 2 the unique lying equilibrium always exists.

Case 3: F < θ̄P−c
4−κ , θ̂

l

B′ ∈ (0, 0.5θ̄) and θ̂
l

N ′ = 2θ̂
l

B′ .
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Consider the first incentive constraint η(mG′ |θ̂
l

B′) ≥ η. We have

η(mG′ |θ̂
l

B′) =
κθ + 2θ̂

l

B′(1− κ)

κθ + θ̂
l

B′(4− 3κ)
. (63)

This implies

dη(mG′ |θ̂
l

B′)

dθ̂
l

B′

= − (2− κ)κθ̄

(κ(θ − 3θ̂
l

B′) + 4θ̂
l

B′)
2
< 0. (64)

At the same time,

η(mG′ |θ̂
l

B′ = 0.5θ̄) =
2

4− κ > 0.5. (65)

(64) and (65) imply that for any θ̂
l

B′ < 0.5θ̄ it holds η(mG′|θ̂
l

B′) > 0.5 and, hence,

η(mG′|θ̂
l

B′) > η.

Consider the second incentive constraint, η(mB′|θ̂
l

B′) < η. We have

η(mB′ |θ̂
l

B′) =
(1− κ)(θ − 2θ̂

l

B′)

(2− κ)θ − (4− 3κ)θ̂
l

B′

. (66)

Let us first show that
dη(mB′ |θ̂

l

B′)

dF
< 0. (67)

Since η(mB′|θ̂
l

B′) depends on F only through θ̂
l

B′ , we have

dη(mB′ |θ̂
l

B′)

dF
=
∂η(mB′ |θ̂

l

B′)

∂θ̂
l

B′

dθ̂
l

B′

dF
. (68)

The first term in the RHS is (differentiating (66))

∂η(mB′ |θ̂
l

B′)

∂θ̂
l

B′

= − θ̄κ(1− κ)(
θ̄(2− κ)− θ̂

l

B′(4− 3κ)
)2 < 0. (69)

Consider the second term. By the implicit function theorem and the fact that $(θ̂
l

B′) = 0

(since θ̂
l

B′ is interior by assumption) we have

dθ̂
l

B′

dF
= − ∂$/∂F

∂$/∂θ̂
l

B′

= − 1

∂$/∂θ̂
l

B′

> 0, (70)
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where the last inequality follows by Lemma 12 and the fact that $(·) is differentiable on
(0, 0.5θ̄). Finally, (68)-(70) lead to (67).

Let us consider the limit of η(mB′ |θ̂
l

B′) as F goes to 0. First, we have

lim
F→0

θ̂
l

B′ = lim
F→0

F

η(mG′ |θ̂
l

B′)(P − c)
= 0, (71)

where the first equality follows from $(θ̂
l

B′) = 0 and the last equality follows from the fact

that η(mG′|θ̂
l

B′) > 0.5 (as it was shown above for all possible cases), and hence bounded
from 0. Consequently,

lim
F→0

η(mB′ |θ̂
l

B′) = lim
θ̂
l
B′→0

(1− κ)(θ − 2θ̂
l

B′)

(2− κ)θ − (4− 3κ)θ̂
l

B′

=
1− κ
2− κ. (72)

Expressions (67) and (72) yield that 1−κ
2−κ is the upper bound of η(mB′|θ̂

l

B′). At the same
time, we have (given that κ ∈ (0, 1])

1− κ
2− κ < −

c

P − c ⇔ κ >
P + c

P
. (73)

Consequently, for any possible κ > P+c
P
we have η(mB′ |θ̂

l

B′) < η for any F , so that the
receiver’s incentive constraints do not bind and the equilibrium always exists.
Consider κ ≤ P+c

P
. Then,

lim
F→0

η(mB′|θ̂
l

B′) =
1− κ
2− κ ≥ η, (74)

where the inequality is by (73). Besides, given that θ̂
l

B′ converges to 0.5θ̄ as F → θ̄P−c
4−κ

(see the equality in (57)), it holds

lim
F→θ̄ P−c

4−κ

η(mB′|θ̂
l

B′) = lim
θ̂
l
B′→0.5θ̄

(1− κ)(θ − 2θ̂
l

B′)

(2− κ)θ − (4− 3κ)θ̂
l

B′

= 0 < η. (75)

By (67), (74), (75) and the intermediate value theorem for any κ ≤ P+c
P

there must
exist a threshold value F̃ l(κ) > 0 such that for any F̃ l(κ) < F < θ̄P−c

4−κ it should hold

η(mB′ |θ̂
l

B′) < η, and η(mB′ |θ̂
l

B′) ≥ η otherwise. Hence, the receiver’s incentive constraints
are violated if and only if κ ≤ P+c

P
and F ≤ F̃ l(κ).

Lemma 14 If the strategies and beliefs are specified according to Definition 2, then the
sender has no incentives to deviate if and only if the following two conditions hold:
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1) either θ̂
e

B′ < θ̄ and U s
B′(θ̂

e

B′ , η(mN ′), I) = 0 or θ̂
e

B′ = θ̄ and U s
B′(θ̂

e

B′ , η(mN ′), I) ≥ 0.
2) θ̂

e

N ′ = min[θ̄, 2θ̂
e

B′ ].

Proof. The proof is based on exactly the same arguments as the proof of Lemma 11 for
the case of the lying equilibrium and, hence, is omitted.

Lemma 15 If the strategies and beliefs are specified like in Definition 2 and θ̂
e

N ′ = min[θ̄, 2θ̂
e

B′ ],
then U s

B′(θ̂
e

B′ , η(mN ′ |θ̂
e

B′), I) is continuous and strictly decreasing in θ̂
e

B′ on (0, θ̄].

Proof. As in the case of the lying equilibrium (see (41)-(42)) we have

dU s
B′(θ̂

e

B′ , η(mN ′ |θ̂
e

B′), I)

dθ̂
e

B′

= −(P − c)θ̂
e

B′

(
dη(mN ′|θ̂

e

B′)

dθ̂
e

B′

+
η(mN ′|θ̂

e

B′)

θ̂
e

B′

)
. (76)

for any θ̂
e

B′ ∈ (0, θ̄]. Consider the following possible cases given that θ̂
e

N ′ = min[θ̄, 2θ̂
e

B′ ].
Case 1: θ̂

e

B′ ∈ (0, 0.5θ̄], θ̂
e

N ′ = 2θ̂
e

B′ .
Then, by (18) (substituting Pr[mN ′ |G′] = 0, Pr[mN ′|N ′] = 2θ̂

e

B′/θ̄ and Pr[mN ′ |B′] =

θ̂
e

B′/θ̄)

η(mN ′ |θ̂
e

B′) =
2(1− κ)

4− 3κ
, (77)

i.e., is constant. Thus,
dη(mN ′|θ̂

e

B′)

dθ̂
e

B′

= 0 (78)

that together with (76) leads to the claim for θ̂
e

B′ ∈ (0, 0.5θ̄].
Case 2: θ̂

e

B′ ∈ (0.5θ̄, θ̄], θ̂
e

N ′ = θ̄.
In this case, Pr[mN ′|G′] = 0, Pr[mN ′ |N ′] = 1 and Pr[mN ′|B′] = θ̂

e

B′/θ̄ so that (18)
implies

η(mN ′ |θ̂
e

B′) =
(1− κ)θ

2(1− κ)θ̄ + κθ̂
e

B′

. (79)

Then, it is possible to obtain a simple closed-form solution for the RHS of (76):

dη(mN ′ |θ̂
e

B′)

dθ̂
e

B′

+
η(mN ′ |θ̂

e

B′)

θ̂
e

B′

= − (1− κ)κθ̄

(κθ̂
e

B′ + 2(1− κ)θ̄)2
+

(1− κ)θ̄

θ̂
e

B′(κθ̂
e

B′ + 2(1− κ)θ̄)

=
2(1− κ)2θ̄

2

θ̂
e

B′(κθ̂
e

B′ + 2(1− κ)θ̄)2
> 0. (80)

By (80) and (76) the claim follows (for θ̂
e

B′ ∈ (0.5θ̄, θ̄]).
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Finally, since η(mN ′|θ̂
e

B′), and hence U
s
B′(θ̂

e

B′ , η(mN ′ |θ̂
e

B′), I), is continuous at θ̂
e

B′ = 0.5θ̄

the claim holds for the whole interval (0, θ̄].

Lemma 16 If the strategies and beliefs are specified like in Definition 2, then for any
given parameter values there always exist unique cutoffs θ̂

e

B′ and θ̂
e

N ′ such that the sender
does not have incentives to deviate. Moreover:
1) If F ≥ θ̄(1−κ)(P−c)

2−κ then θ̂
e

B′ = θ̂
e

N ′ = θ̄.

2) If F ∈ [ θ̄(1−κ)(P−c)
4−3κ

, θ̄(1−κ)(P−c)
2−κ ) then θ̂

e

B′ ∈ [0.5θ̄, θ̄) and θ̂
e

N ′ = θ̄.

3) If F < θ̄(1−κ)(P−c)
4−3κ

then θ̂
e

B′ ∈ (0, 0.5θ̄) and θ̂
e

N ′ = 2θ̂
e

B′.

Proof. The proof proceeds analogously to the case of the lying equilibrium. For notational
simplicity denote

φ(θ̂
e

B′) = U s
B′(θ̂

e

B′ , η(mN ′|θ̂
e

B′), I) (81)

with θ̂
e

N ′ = min[θ̄, 2θ̂
l

B′ ]. Consider the cases listed in the lemma.
Case 1: F ≥ θ̄(1−κ)(P−c)

2−κ . Consider the behavior of φ(·) at the exterior point θ̄. We
have

η(mN ′|θ̂
e

B′ = θ̄) =
1− κ
2− κ, (82)

which results from substituting Pr[mN ′ |G′] = 0 and Pr[mG′|N ′] = Pr[mG′|B′] = 1 into
(18). Then,

φ(θ̄) = F − θ̄η(mN ′ |θ̂
e

B′ = θ̄)(P − c) = F − θ̄1− κ
2− κ(P − c) ≥ 0, (83)

where the second equality follows from (82) and the inequality by the assumption of the
case. Then, the sender has no incentives to deviate if θ̂

e

B′ = θ̂
e

N ′ = θ̄ by Lemma 14. At the
same time, it follows from Lemma 15 and (83) that

∀θ̂
e

B′ < θ̄, φ(θ̂
e

B′) > 0. (84)

Consequently, by Lemma 14 there are no possible cutoffs except for θ̂
e

B′ = θ̂
e

N ′ = θ̄ such
that the sender does not have incentives to deviate.
Case 2: F ∈ [ θ̄(1−κ)(P−c)

4−3κ
, θ̄(1−κ)(P−c)

2−κ ). We have

φ(0) = F − 0 · η(mN ′ |θ̂
e

B′ = 0)(P − c) = F > 0, (85)

φ(θ̄) = F − θ̄η(mN ′ |θ̂
e

B′ = θ̄)(P − c) = F − θ̄1− κ
2− κ(P − c) < 0, (86)

where the second equality follows by (82), and the inequality follows by the assumption
of the case. Then, from Lemma 15 and the intermediate value theorem it follows that
there exists a unique cutoff value 0 < θ̂

e

B′ < θ̄ such that φ(θ̂
e

B′) = 0 (the necessary and
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suffi cient condition for an interior cutoff by Lemma 14). At the same time, the cutoff
θ̂
e

B′ = θ̄ is impossible due to (86) and Lemma 14, so that the existing interior cutoff is the
only possible cutoff. Lemma 14 also implies that the corresponding unique cutoff in state
N ′ is then given by θ̂

e

N ′ = min[θ̄, 2θ̂
l

B′ ].
Let us show that in this case θ̂

e

B′ ≥ 0.5θ̄. By Lemma 15 it holds

φ(θ̂
e

B′) = 0 ∧ θ̂
e

B′ ≥ 0.5θ̄ ⇔ φ(0.5θ̄) ≥ 0. (87)

From (18) we get

η(mN ′|θ̂
e

B′ = 0.5θ̄) =
2(1− κ)

4− 3κ
(88)

so that

φ(0.5θ̄) = F − 0.5θ̄
2(1− κ)

4− 3κ
(P − c) ≥ 0, (89)

where the inequality follows from the assumption F ∈ [ θ̄(1−κ)(P−c)
4−3κ

, θ̄(1−κ)(P−c)
2−κ ). By (87)

and (89) it then follows that θ̂
e

B′ ≥ 0.5θ̄.
Case 3: F < θ̄(1−κ)(P−c)

4−3κ
. From φ(0) > 0, φ(θ̄) < 0 and Lemma 15 it follows that there

is a unique interior cutoff θ̂
e

B′ with θ̂
e

N ′ = min[θ̄, 2θ̂
l

B′ ]. Finally, (87), the left equality in
(89) and F < θ̄(1−κ)(P−c)

4−3κ
result in θ̂

e

B′ < 0.5θ̄.

Proof of Proposition 2. As in the case of the lying equilibrium, to show the claim of
the proposition we need to find the range of parameters such that the receiver’s incentive
constraints are satisfied given the unique equilibrium cutoffs θ̂

e

B′ and θ̂
e

N ′ , which always
exist by Lemma 16. Clearly, since message mG′ is sent by the sender only if he has indeed
observed the good state of the world, it holds η(mG′) = 1 > η, so that the receiver always
prefers to invest after mG′ . The remaining incentive constraints ensure investment after
mN ′ and abstaining after mB′ (if mB′ is sent in equilibrium):

η(mN ′|θ̂
e

B′) ≥ η, (90)

η(mB′ |θ̂
e

B′) < η. (91)

We consider these constraints in three possible parameter cases according to Lemma 16.

Case 1: F ≥ θ̄(1−κ)(P−c)
2−κ and θ̂

e

B′ = θ̂
e

N ′ = θ̄.

The only relevant incentive constraint for the receiver is then

η(mN ′ |θ̂
e

B′) ≥ −
c

P − c, (92)
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which ensures investment after mN ′ . By (82) we have

η(mN ′|θ̂
e

B′ = θ̄) =
1− κ
2− κ (93)

so that
η(mN ′|θ̂

e

B′ = θ̄) ≥ − c

P − c ⇔ κ ≤ P + c

P
. (94)

Case 2: F ∈ [ θ̄(1−κ)(P−c)
4−3κ

, θ̄(1−κ)(P−c)
2−κ ), θ̂

e

B′ ∈ [0.5θ̄, θ̄) and θ̂
e

N ′ = θ̄.

In this case the messagemB′ is sent only by types in stateB′ so that η(mB′|θ̂
e

B′) = 0 < η,
i.e., the incentive constraint for abstaining after mB′ is always satisfied. Consider the
remaining incentive constraint for investment after mN ′

η(mN ′ |θ̂
e

B′) ≥ η. (95)

Substituting for η(mN ′ |θ̂
e

B′) given that θ̂
e

N ′ = θ̄ we get

η(mN ′ |θ̂
e

B′) =
θ(1− κ)

(1− κ)2θ̄ + κθ̂
e

B′

. (96)

We have
dη(mN ′ |θ̂

e

B′)

dF
=
∂η(mN ′ |θ̂

e

B′)

∂θ̂
e

B′

dθ̂
e

B′

dF
. (97)

The first term in the RHS is

∂η(mN ′ |θ̂
e

B′)

∂θ̂
e

B′

= − θ̄κ(1− κ)(
2θ̄(1− κ) + κθ̂

e

B′

)2 < 0. (98)

Consider the second term. By the implicit function theorem and the fact that φ(θ̂
e

B′) = 0

(since θ̂
e

B′ is interior by assumption) we have

dθ̂
e

B′

dF
= − ∂φ/∂F

∂φ/∂θ̂
e

B′

= − 1

∂φ/∂θ̂
e

B′

> 0, (99)

where the last inequality follows by Lemma 15.22 Finally, (97)-(99) lead to

dη(mN ′ |θ̂
e

B′)

dF
< 0. (100)

22Note that φ(·) is only right-differentiable at θ̂
e

B′ = 1/2θ̄, which is still suffi cient for arguments of the
proof to go through.
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Then, under considered range of parameters, η(mN ′|θ̂
e

B′) obtains its highest value if F =
θ̄(1−κ)(P−c)

4−3κ
so that, correspondingly, θ̂

e

B′ = 0.5θ̄ (see (89)). In this case

η(mN ′ |θ̂
e

B′ = 0.5θ̄) =
2(1− κ)

4− 3κ
. (101)

Consequently, if

2(1− κ)

4− 3κ
< η

⇔ κ >
2(P + c)

2P + c
, (102)

then for any F in the considered case the incentive constraint η(mN ′ |θ̂
e

B′) ≥ η is violated.

At the same time, η(mN ′|θ̂
e

B′) obtains its lowest value if F converges to θ̄(1−κ)(P−c)
2−κ so

that θ̂
e

B′ converges to θ̄ (see (83)). Then,

η(mN ′|θ̂
e

B′ = θ̄) =
1− κ
2− κ. (103)

Consequently, if

1− κ
2− κ ≥ η

⇔ κ ≤ P + c

P
, (104)

then for any F in the considered case the incentive constraint η(mN ′ |θ̂
e

B′) ≥ η is satisfied.
Next, consider the case when κ ∈ (P+c

P
, 2(P+c)

2P+c
]. Then,

η(mN ′|θ̂
e

B′ = 0.5θ̄) =
2(1− κ)

4− 3κ
≥ η, (105)

η(mN ′|θ̂
e

B′ = θ̄) =
1− κ
2− κ < η. (106)

This, together with (98) and the intermediate value theorem, implies that there exists a
threshold value of θ̂

e

B′ , and hence F (by (99)), such that the incentive constraint binds,
i.e., η(mN ′|θ̂

e

B′) = η. This equality yields

η(mN ′|θ̂
e

B′) =
θ(1− κ)

(1− κ)2θ̄ + κθ̂
e

B′

= − c

P − c,

θ̂
e

B′ =
(P + c)(1− κ)θ̄

−cκ . (107)
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Substituting this into φ(θ̂
e

B′) we get

φ(θ̂
e

B′) = F − (P + c)(1− κ)θ̄

−cκ

(
− c

P − c

)
(P − c)

= F − (P + c)(1− κ)θ̄

κ
= 0, (108)

where the last equality is by the fact that φ(θ̂
e

B′) = 0 by Lemma 14. This implies that the
value of F which leads to η(mN ′|θ̂

e

B′) = η is

F|η(mN′ |θ̂
e
B′ )=η

=
(P + c)(1− κ)θ̄

κ
. (109)

Thus, in Case 2 the receiver’s incentive constraints are satisfied whenever κ ≤ P+c
P
for

any F or κ ∈ (P+c
P
, 2(P+c)

2P+c
] and F ≤ (P+c)(1−κ)θ̄

κ
.

Case 3: F < θ̄(1−κ)(P−c)
4−3κ

, θ̂
e

B′ ∈ (0, 0.5θ̄) and θ̂
e

N ′ = 2θ̂
e

B′ .

Substituting Pr[mN ′|G′] = 0, Pr[mN ′ |N ′] = 2θ̂
e

B′/θ̄ and Pr[mN ′ |B′] = θ̂
e

B′/θ̄ into (18)
we get

η(mN ′ |θ̂
e

B′) =
2(1− κ)

4− 3κ
. (110)

Then,

2(1− κ)

4− 3κ
≥ η = − c

P − c

⇔ 0 < κ ≤ 2(P + c)

2P + c
, (111)

determining the parameter range where the incentive constraint (90) holds.
Consider the second incentive constraint (91). We have

η(mB′|θ̂
e

B′) =
(1− κ)(θ − 2θ̂

e

B′)

(2− κ)θ − (4− 3κ)θ̂
e

B′

, (112)

which is equivalent to the previously analyzed expression (66). Hence, by the same argu-
ments as before we have

dη(mB′ |θ̂
e

B′)

dF
< 0. (113)

Besides, from φ(θ̂
e

B′) = 0 it follows

lim
F→0

θ̂
e

B′ = lim
F→0

F

η(mN ′|θ̂
e

B′)(P − c)
= 0, (114)
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where the last equality holds since η(mN ′ |θ̂
e

B′) is constant by (110). Then, by the analogous
arguments as in the analysis of Case 3 in the proof of Proposition 1, η(mB′) < η is satisfied

whenever κ > P+c
P
, or κ ≤ P+c

P
and F̃ e(κ) < F < θ̄(1−κ)(P−c)

4−3κ
where F̃ e(κ) > 0 is some

threshold value.
Merging Case 1, Case 2 and Case 3 together, we obtain that the evasion equilibrium

exists only in the following cases:
Case 1:

F ≥ θ̄(1− κ)(P − c)
2− κ ∧ κ ≤ P + c

P
;

Case 2: (
F ∈

[
θ̄(1− κ)(P − c)

4− 3κ
,
θ̄(1− κ)(P − c)

2− κ

)
∧ κ ≤ P + c

P

)
or(

F ∈
[
θ̄(1− κ)(P − c)

4− 3κ
,
(P + c)(1− κ)θ̄

κ

]
∧ κ ∈

(
P + c

P
,
2(P + c)

2P + c

])
;

Case 3: (
F ∈

(
F̃ e(κ),

θ̄(1− κ)(P − c)
4− 3κ

)
∧ κ ≤ P + c

P

)
or(

F ∈
(

0,
θ̄(1− κ)(P − c)

4− 3κ

)
∧ κ ∈

(
P + c

P
,
2(P + c)

2P + c

])
.

This is equivalent to the statement of the proposition.

Proof of Lemma 5. Given that θ̂
l

N ′ = min[θ̄, 2θ̂
l

B′ ] and θ̂
e

N ′ = min[θ̄, 2θ̂
e

B′ ] (by Lemmas

11 and 14), it is suffi cient to show the claim only for is = B′. We have that for any θ̂
l

B′

η(mG′ |θ̂
l

B′) ≥ 0.5 (115)

(see the proof of Proposition 1). At the same time,

η(mN ′|θ̂
e

B′) = Pr[G|mN ′ ] = Pr[G|N ′ ∩mN ′ ] Pr[N ′|mN ′ ] + Pr[G|B′ ∩mN ′ ] Pr[B′|mN ′ ]

= 0.5 Pr[N ′|mN ′ ] < 0.5, (116)

because at least some types in state B′ send mN ′ so that Pr[N ′|mN ′ ] < 1. (115) and (116)
yield

η(mG′|θ̂
l

B′) > η(mN ′ |θ̂
e

B′) (117)

so that
U s
B′(θ̂

l

B′ , η(mN ′ |θ̂
e

B′), I) > U s
B′(θ̂

l

B′ , η(mG′|θ̂
l

B′), I). (118)
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If θ̂
l

B′ < θ̄ so that U s
B′(θ̂

l

B′ , η(mG′ |θ̂
l

B′), I) = 0 by Lemma 11, then (118) implies

U s
B′(θ̂

l

B′ , η(mN ′ |θ̂
e

B′), I) > 0. (119)

Then, θ̂
e

B′ > θ̂
l

B′ by Lemma 14 and the fact that U
s
B′(θ, η(mN ′|θ̂

e

B′), I) is decreasing in the
first argument.
In the other case, if θ̂

l

B′ = θ̄, by (118) and Lemma 11

U s
B′(θ̄, η(mN ′|θ̂

e

B′), I) > 0. (120)

Consequently, all types in state B′ prefer to send mN ′ in the evasion equilibrium and the
only possible equilibrium cutoff is θ̂

e

B′ = θ̄.

Lemma 17 If the strategies and beliefs are specified according to Definition 3, then the
sender has no incentives to deviate if and only if the following two conditions hold:
1) either θ̂

h

B′ < θ̄ and U s
B′(θ̂

h

B′ , η(mN ′), I) = 0 or θ̂
h

B′ = θ̄ and U s
B′(θ̂

h

B′ , η(mN ′), I) ≥ 0.

2) θ̂
h

N ′ = min[θ̄, 2θ̂
h

B′ ].

Proof. The proof is based on exactly the same arguments as the proof of Lemma 11 for
the case of the lying equilibrium and, hence, is omitted.

Lemma 18 If the strategies and beliefs are specified according to Definition 3, then for
any possible cutoff value z ∈ [θ̂

l

B′ , θ̂
e

B′ ] (where θ̂
l

B′ and θ̂
e

B′ are the unique cutoffs in the sense
of Lemmas 13 and 16) there exists at least one γ such that the sender has no incentive to

deviate given θ̂
h

B′ = z. There exists no hybrid equilibrium with θ̂
h

B′ /∈ [θ̂
l

B′ , θ̂
e

B′ ].

Proof. Denote the sender’s utility and the persuasiveness of message m as U s,l and ηl(m)

in the lying equilibrium, as U s,e and ηe(m) in the evasion equilibrium, and as U s,h and
ηh(m) in the hybrid equilibrium. For notational simplicity, let us further suppress the
receiver’s action x ∈ {I, A} in the sender’s utility function (it is I in all expressions in the
proof below). Besides, let us denote the persuasiveness of the message mN ′ in the hybrid

equilibrium given the cutoff θ̂
h

B′ and γ as η
h(mN ′|θ̂

h

B′ , γ).

First, the claim holds for z = θ̂
l

B′ (θ̂
e

B′), since then the sender has no incentive to deviate

if θ̂
h

B′ = z at least for γ = 1(0) by Lemma 13 (16).

Consider the case when z ∈ (θ̂
l

B′ , θ̂
e

B′). Let us first show that for given cutoff θ̂
h

B′ the

sender’s utility in the hybrid equilibrium U s,h
B′ (θ̂

h

B′ , γ) is continuous and strictly decreasing

51



in γ. We have

∂U s,h
B′ (θ̂

h

B′ , η
h(mN ′ |θ̂

h

B′ , γ))

∂γ
=

∂U s,h
B′

∂ηh(mN ′|θ̂
h

B′ , γ)

∂ηh(mN ′ |θ̂
h

B′ , γ)

∂γ

= −θ̂
h

B′(B − c)
κθ̄((1− κ)θ̂

l

N ′ + κθ̂
l

B′)

(2(1− κ)θ̂
l

N ′ + κ(γθ̄ + θ̂
l

B′))
2
< 0. (121)

Further, consider two possible cases depending on whether θ̂
l

B′ = θ̄.

Case 1. θ̂
l

B′ < θ̄. Then, by Lemma 11

U s,l
B′ (θ̂

l

B′ , η
l(mG′ |θ̂

l

B′)) = 0. (122)

At the same time, it is easy to check that for any z it holds ηh(mN ′|z, 1) = ηl(mG′ |z), and
hence

U s,h
B′ (z, ηh(mN ′|z, 1)) = U s,l

B′ (z, η(mG′ |z)). (123)

Lemma 12, (122) and (123) imply that for any z > θ̂
l

B′ it holds

U s,h
B′ (z, ηh(mN ′|z, 1)) < 0. (124)

Analogously,
U s,h
B′ (z, ηh(mN ′|z, 0)) = U s,e

B′ (z, η(mN ′ |z)). (125)

From Lemma 14 it follows
U s,e
B′ (θ̂

e

B′ , η(mN ′ |θ̂
e

B′)) ≥ 0. (126)

This, together with Lemma 15 and (125) yields that for any z < θ̂
e

B′ it holds

U s,h
B′ (z, ηh(mN ′|z, 0)) > 0. (127)

Finally, from (121), (124), (127) and the intermediate value theorem it follows that for

any value z ∈ (θ̂
l

B′ , θ̂
e

B′) there exists a unique value of γ ∈ (0, 1) such that

U s,h
B′ (z, ηh(mN ′|z, γ)) = 0, (128)

which is a necessary and suffi cient condition for the sender not having incentive to deviate
if θ̂

h

B′ = z by Lemma 17 (given that z < θ̂
e

B′ ≤ θ̄ by assumption).

At the same time, for any z < θ̂
l

B′ it holds (due to Lemma 12, (122) and (123))

U s,h
B′ (z, ηh(mN ′ |z, 1)) > 0. (129)
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This together with (121) implies that for all γ < 1 this inequality holds as well. Conse-

quently, since the necessary condition for the equilibrium cutoff, if θ̂
h

B′ < θ̂
l

B′ , is

U s
B′(θ̂

h

B′ , η
h(mN ′ |θ̂

h

B′ , γ)) = 0

(by Lemma 17), we have that no hybrid equilibrium is characterized by a cutoff below θ̂
l

B′ .
By analogous arguments, for any z > θ̂

e

B′ it holds

U s,h
B′ (z, ηh(mN ′|z, γ)) < 0 (130)

for any γ, hence no hybrid equilibrium is characterized by a cutoff above θ̂
e

B′ .
This completes the proof for Case 1.
Case 2. θ̂

l

B′ = θ̄. Here, (since (θ̂
l

B′ , θ̂
e

B′) is empty) we only need to show that there

exists no hybrid equilibria with θ̂
h

B′ < θ̄. By Lemma 11

U s,l
B′ (θ̂

l

B′ , η(mG′|θ̂
l

B′)) ≥ 0. (131)

This together with Lemma 12 implies that U s,l
B′ (z, η(mG′ |z)) > 0 for any z < θ̂

l

B′ . Then,

(123) yields that for any z < θ̂
l

B′

U s,h
B′ (z, ηh(mN ′ |z, 1)) > 0. (132)

Finally, by (121) and (132) there is no γ < 1 such that U s,h
B′ (z, ηh(mN ′ |z, γ)) = 0 (for any

z < θ̂
l

B′). Consequently (by Lemma 17), there is no hybrid equilibrium with θ̂
h

B′ < θ̄ in
Case 2. This completes the proof.

Proof of Proposition 3. While θ̂N ′ = min[θ̄, 2θ̂B′ ] in any equilibrium (by Lemma 10),
it is suffi cient to show the claim only for state B′. By Lemma 18 there exists no hybrid
equilibrium if θ̂

h

B′ /∈ [θ̂
l

B′ , θ̂
e

B′ ], which proves the second part of the proposition. By the

same lemma for any possible θ̂
h

B′ ∈ [θ̂
l

B′ , θ̂
e

B′ ] there exists at least one γ such that the
sender’s incentives are consistent with his strategies. It is left to show that in this case
the receiver’s incentive constraints are satisfied as well (given that both lying and evasion
equilibria exist).
Let us use the same notation as in the proof of Lemma 18. The receiver’s incentive

constraints are ηh(mG′) ≥ η, ηh(mN ′) ≥ η and ηh(mB′) < η. The constraint ηh(mG′) ≥ η

is trivially satisfied, since mG′ is sent only by types in state G′. Let us consider the second
constraint

ηh(mN ′) ≥ η. (133)
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Let us rewrite (18) in the following way:

η(m) =
pG′(m)κ+ (1− κ)

(pG′(m) + pB′(m))κ+ 2(1− κ)
, (134)

where pG′(m) = Pr[m|G′]
Pr[m|N ′] and pB′(m) = Pr[m|B′]

Pr[m|N ′] (the transformation is valid as far as
Pr[m|N ′] > 0). Then,

∂η(m)

∂pG′(m)
=

κ(1− κ+ κpB′(m)))

(2(1− κ) + κ(pB′(m) + pG′(m)))2
> 0, (135)

∂η(m)

∂pB′(m)
= − κ(1− κ+ κpG′(m)))

(2(1− κ) + κ(pB′(m) + pG′(m)))2
< 0. (136)

Let us now compare ηh(mN ′) and ηe(mN ′) based on (134), (135) and (136) (which we can
apply due to Pr[mN ′|N ′] > 0 in both equilibria). Applying the same notation for upper
indexes denoting equilibrium type, we have

phG′(mN ′) =
γ

θ̂
e

N ′/θ̄
≥ 0 = peG′(mN ′). (137)

Besides,

phB′(mN ′) =
θ̂
h

B′/θ̄

θ̂
h

N ′/θ̄
=

θ̂
h

B′

min[θ̄, 2θ̂
h

B′ ]
≤ θ̂

e

B′

min[θ̄, 2θ̂
e

B′ ]
= peB′(mN ′), (138)

where the second equality follows by Lemma 17, the inequality follows by assumption, and
the last equality by Lemma 14. Altogether, (134)-(138) yield

ηh(mN ′) ≥ ηe(mN ′), (139)

which together with the fact that ηe(mN ′) ≥ η (since the evasion equilibrium exists by
initial conditions) implies (133).
Consider the last incentive constraint

ηh(mB′) < η. (140)

If θ̂
h

N ′ = θ̄, then mB′ is sent only by types in state B′ and the constraint is clearly sat-

isfied. Consider θ̂
h

N ′ < θ̄. Then, θ̂
l

N ′ < θ̄ as well since θ̂
h

N ′ ≥ θ̂
l

N ′ by assumption. Hence,
Pr[mB′ |N ′] > 0 in both equilibria and we can apply transformation (134). We have

phG′(mB′) = 0 = plG′(mB′). (141)
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At the same time,

phB′(mB′) =
θ̄ − θ̂

h

B′

θ̄ − 2θ̂
h

B′

≥ θ̄ − θ̂
l

B′

θ̄ − 2θ̂
l

B′

= plB′(mB′), (142)

where the equalities follow from Lemmas 17 and 11, while the inequality follows from
θ̂
h

B′ > θ̂
l

B′ (by initial conditions). Since η(mB′) is decreasing in phB′(mB′) by (136), it
follows that

ηh(mB′) ≤ ηl(mB′). (143)

This, together with ηl(mB′) < η (since the lying equilibrium exists by initial conditions),
leads to (140).
Thus, all receiver’s constraints in any hybrid equilibrium are satisfied whenever both

lying and evasion equilibria exist, which completes the proof.

Lemma 19 If any two equilibria are characterized by the same persuasiveness in states
is ∈ {B′, N ′} (in the sense of Lemma 7), then these equilibria are outcome-equivalent.

Proof. Denote by η̂ the persuasiveness of messages used in states is ∈ {B′, N ′} (unique
by Lemma 7). We need to show that, in the case named in the lemma, all sender types and
the receiver have the same utility for a given realization of parameters in both equilibria.
First, once η̂ coincide in both equilibria, the cutoffs must also be the same. Indeed,

assume the opposite by contradiction. Then, given that θ̂N ′ is uniquely determined by θ̂B′
by Lemma 10, at least in one equilibrium it must hold θ̂B′ < θ̄ (denote this cutoff as θ̂B′1).
Then, by Lemma 9 it should hold

U s
B′(θ̂B′1, η̂, I) = 0,

which gives

∀θ < θ̂B′1, U
s
B′(θ, η̂, I) > 0,

∀θ > θ̂B′1, U
s
B′(θ, η̂, I) < 0.

Then, by Lemma 9 no existing equilibrium can have a cutoff in state B′ different from θ̂B′1
(given η̂), which yields a contradiction.
Next, consider the outcome-equivalence for the receiver. We have that the receiver’s

utility for given sender type θ and information state is depends only on the receiver’s action
and the state of the world (being 0 after abstaining, and P (c) after investment in the good
(bad) state of the world). Since the correspondence of receiver’s actions to sender (two-
dimensional) types {θ, is} is uniquely determined by the cutoffs, while the distribution
of states of the world is uniquely determined by is, it holds that any two equilibria with
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the same η̂ (and hence the same cutoffs) are outcome-equivalent in terms of the receiver’s
utility.
By the same argument, the monetary payoff of the sender for given sender type θ and

information state is is also the same in both equilibria (since this payoff depends only on
the receiver’s action conditional on the sender’s type).
Finally, the equivalence of guilt (i.e., the term −θDr(m), see (4)) for types in states

B′ and N ′ follows from the equality of η̂. The types in state G′ have zero guilt in any
equilibrium. This completes the proof.

Proof of Proposition 4. By Lemma 4 every existing equilibrium must have a cutoff
structure. Let us assume by contradiction that there exists an equilibrium ζ with some
cutoffs θ̂

′
B′ and θ̂

′
N ′ , which is not outcome-equivalent to any existing hybrid equilibrium.

Let us denote by Υ′σ the set of messages which are sent only by types in state G
′ in

equilibrium ζ. Denote
γ′ = Pr[m /∈ Υ′σ|G′],

i.e., the probability that types in state G′ pool with types in other states.
Let us consider a hybrid equilibrium with θ̂

h

B′ = θ̂
′
B′ , θ̂

h

N ′ = θ̂
′
N ′ and γ = γ′. Let us show

that such equilibrium exists. Denote by η̂h the persuasiveness of mN ′ in the constructed
hybrid equilibrium, and by η̂′ the persuasiveness of investment-inducing messages used in
states B′ and N ′ in equilibrium ζ (which does not differ between the messages by Lemma
7).

Claim 1. η̂h = η̂′.

Proof. Let us denote the set of investment-inducing messages in equilibrium ζ except
for separating messages in set Υ′σ as Υ′π. By Bayes rule and the law of total probability
we obtain

Pr[G|m ∈ Υ′π] =
Pr[m ∈ Υ′π|G] Pr[G]

Pr[m]

=
(Pr[m ∈ Υ′π|G′ ∩G] Pr[G′|G] + Pr[m ∈ Υ′π|N ′ ∩G] Pr[N ′|G]) Pr[G]

Pr[m ∈ Υ′π|G′] Pr[G′] + Pr[m ∈ Υ′π|N ′] Pr[N ′] + Pr[m ∈ Υ′π|B′] Pr[B′]

=
Pr[m ∈ Υ′π|G′]κ+ Pr[m ∈ Υ′π|N ′](1− κ)

(Pr[m ∈ Υ′π|G′] + Pr[m ∈ Υ′π|B′])κ+ 2 Pr[m ∈ Υ′π|N ′](1− κ)

=
γ′κ+ θ̂

′
N ′/θ̄(1− κ)

(γ′ + θ̂
′
B′/θ̄)κ+ 2θ̂

′
N ′/θ̄(1− κ)

, (144)

where the third equality follows from the fact that the sender cannot condition his mes-
saging strategy on the true state of the world directly (but only on his information state).
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At the same time,

Pr[G|m ∈ Υ′π] =
Pr[m ∈ Υ′π|G] Pr[G]

Pr[m ∈ Υ′π]

=

(∑
m∈Υ′π

Pr[m|G]
)

Pr[G]∑
m∈Υ′π

Pr[m]

=

∑
m∈Υ′π

Pr[G|m] Pr[m]
Pr[G]

Pr[G]∑
m∈Υ′π

Pr[m]

=

∑
m∈Υ′π

η̂′ Pr[m]∑
m∈Υ′π

Pr[m]
= η̂′, (145)

where the second equality follows from the fact that messages are disjoint events, the
third equality follows by Bayes rule, and the fourth equality follows from the fact that all
messages in Υ′π have the same persuasiveness η̂

′. Equations (144) and (145) yield

η̂′ =
γ′κ+ θ̂

′
N ′/θ̄(1− κ)

(γ′ + θ̂
′
B′/θ̄)κ+ 2θ̂

′
N ′/θ̄(1− κ)

. (146)

At the same time, by (18)

η̂h =
γκ+ θ̂

h

N ′/θ̄(1− κ)

(γ + θ̂
h

B′/θ̄)κ+ 2θ̂
h

N ′/θ̄(1− κ)
. (147)

Given that θ̂
h

is = θ̂
′
is for i

s ∈ {B′, N ′} and γ = γ′ by construction, (146) and (147) imply

η̂h = η̂′. (148)

Claim 2. The constructed hybrid equilibrium is indeed an equilibrium.

Proof. First, let us show that in the constructed hybrid equilibrium no sender type has
a strict incentive to deviate (as far as the receiver plays as prescribed by the equilibrium).
Since equilibrium ζ exists by assumption, by Lemma 9 for any is ∈ {B′, N ′} it must hold
U s
is(θ̂

′
is , η̂

′, I) = 0 if θ̂
′
is < θ̄ and U s

is(θ̂
′
is , η̂

′, I) ≥ 0 if θ̂
′
is = θ̄. Given that θ̂

h

is = θ̂
′
is and γ = γ′

by construction and η̂h = η̂′ by Claim 1, the same must holds for the constructed hybrid
equilibrium: U s

is(θ̂
h

is , η̂
h

, I) = 0 if θ̂
h

is < θ̄ and U s
is(θ̂

h

is , η̂
h

, I) ≥ 0 if θ̂
h

is = θ̄. It then follows
by Lemma 17 that no sender type has an incentive to deviate.
Next, consider the receiver’s incentives in the constructed hybrid equilibrium. The
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receiver does not have incentives to deviate if and only if ηh(mG′) ≥ η, ηh(mN ′) ≥ η and
ηh(mB′) < η. The first constraint is trivially satisfied. For the second constraint we have

ηh(mN ′) ≡ η̂h = η̂′ ≥ η, (149)

where the second equality is by Claim 1 and the inequality is by the fact that equilibrium ζ

exists. Finally, let us prove that ηh(mB′) < η. Assume by contradiction that ηh(mB′) ≥ η.
By (18) we have

ηh(mB′) =
(θ̄ − θ̂

h

N ′)(1− κ)

(θ̄ − θ̂
h

B′)κ+ 2(θ̄ − θ̂
h

N ′)(1− κ)
. (150)

Consider equilibrium ζ. Denote the set of all messages leading to abstaining as Υ′α.
Applying the same transformations as in (144) we obtain

Pr[G|m ∈ Υ′α] =
(θ̄ − θ̂

′
N ′)(1− κ)

(θ̄ − θ̂
′
B′)κ+ 2(θ̄ − θ̂

′
N ′)(1− κ)

, (151)

which together with (150), θ̂
h

is = θ̂
′
is and γ = γ′ yields

Pr[G|m ∈ Υ′α] = ηh(mB′) ≥ η, (152)

where the inequality is by assumption. At the same time, applying analogous steps as in
(145) we get

Pr[G|m ∈ Υ′α] =
Pr[m ∈ Υ′α|G] Pr[G]

Pr[m ∈ Υ′α]

=

(∑
m∈Υ′α

Pr[m|G]
)

Pr[G]∑
m∈Υ′α

Pr[m]

=

∑
m∈Υ′α

η(m) Pr[m]∑
m∈Υ′α

Pr[m]
<

∑
m∈Υ′α

η Pr[m]∑
m∈Υ′α

Pr[m]
= η, (153)

where the inequality follows from the fact that ζ is an equilibrium so that the receiver’s
incentive constraints are satisfied for each m (in particular, η(m) < η for any m ∈ Υ′α).
Since (152) and (153) yield a contradiction, it follows that ηh(mB′) < η, so that all
receiver’s incentive constraints in the constructed hybrid equilibrium are satisfied. Thus,
Claim 2 holds.

Claim 3. The constructed hybrid equilibrium is outcome-equivalent to equilibrium ζ.

Proof. The claim follows from Lemma 19 and Claim 1.
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Claims 2 and 3 imply together that for any existing equilibrium there exists an outcome-
equivalent hybrid equilibrium.

Proof of Proposition 5. First, let us show that both lying and evasion equilibria exist
under Assumption 3. It is possible to verify that this assumption is violated (for pure
strategies equilibria23) if and only if there exist two different sender types θ1 and θ2 who
send two distinct messages m1 6= m2 such that

∀j ∈ {1, 2}, U s(θj,m1) = U s(θj,m2). (154)

Indeed, if θ1 strictly prefers m1 over m2 in lexicographic preference order conditional on
equal utility, then θ2 (who has the same lexicographic preference order by Assumption 3)
must also prefer m1 over m2.
Consider the lying equilibrium. The only types who have the same utility from the two

used messagesmG′ andmB′ are the cutoff types θ̂
l

B′ and θ̂
l

N ′ (whenever interior). Given our
technical assumption that both of these types choose mG′ , Assumption 3 is not violated.
Consider the evasion equilibrium. Analogously, besides the cutoff types in states B′

and N ′ who get the same utility from mN ′ and mB′ (so that we need the same technical
assumption that they both choose either mN ′ or mB′ at the same time), also types in state
G′ get the same utility from mG′ and mN ′ (equal to F ). At the same time, since all of
them choose the same message mG′ , Assumption 3 is not violated as well.
Finally, let us show that all other equilibria besides the lying and evasion equilibria are

ruled out by Assumption 3. Under this assumption the following holds for any existing
equilibrium:

• All types in state G′ must send the same investment-inducing message. Otherwise,
condition (154) is satisfied, since these types get the same utility F from any of such
messages.

• All types in states B′ and N ′ must send the same investment-inducing message.
Indeed, by Lemma 7 all such messages have the same persuasiveness η(m), which
implies that they yield the same expected utility for each type in these states. Con-
sequently, any two sender types who send different investment-inducing messages in
these states would satisfy condition (154), violating Assumption 3.

• Since all types inducing abstaining get the same utility of 0, they should also prefer
the same message in any existing equilibrium.

23All equilibria with mixed strategies are obviously ruled out by this assumption, since then the sender
cannot be indifferent between any two messages.
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This, together with Lemmas 3 and 4, implies that all existing equilibria must satisfy
either Definition 1 or 2, i.e., under Assumption 3 there are no other possible equilibria
except for the lying and evasion equilibria.

Proof of Proposition 6. Generally, the ex ante receiver’s utility given any equilibrium
cutoffs θ̂B′ and θ̂N ′ is

E[U r] = Pr[I ∪G]P + Pr[I ∪B]c

=

 ∑
is∈{G′,N ′,B′}

Pr[I|is ∩G] Pr[is|G]

Pr[G] · P

+

 ∑
is∈{G′,N ′,B′}

Pr[I|is ∩B] Pr[is|B]

Pr[B] · c

=

 ∑
is∈{G′,N ′,B′}

Pr[I|is] Pr[is|G]

Pr[G] · P (155)

+

 ∑
is∈{G′,N ′,B′}

Pr[I|is] Pr[is|B]

Pr[B] · c (156)

= κ(0.5P + 0.5c
θ̂B′

θ̄
) + (1− κ)

θ̂N ′

θ̄
(0.5P + 0.5c), (157)

where the second equality is by the law of total probability, the third equality is by the
fact that sender messages in equilibrium (and hence the receiver’s actions) do not depend
on the true state of the world once his information state is is conditioned upon, and the
fourth equality is obtained by substituting Pr[I|G′] = 1, Pr[I|N ′] =

θ̂N′
θ̄
, Pr[I|B′] =

θ̂B′
θ̄
,

Pr[G′|G] = Pr[B′|B] = κ, Pr[G′|B] = Pr[B′|G] = 0, and Pr[N ′|G] = Pr[N ′|B] = 1− κ.
Denote further the ex ante receiver’s utility in the lying equilibrium as U r,l and in the

evasion equilibrium as U r,e.
By Lemma 5 we have the following possible equilibrium cases: 1) θ̂

e

N ′ = θ̄ and θ̂
l

N ′ = θ̄;

2) θ̂
e

N ′ < θ̄ and θ̂
l

N ′ < θ̄; 3) θ̂
e

N ′ = θ̄ and θ̂
l

N ′ < θ̄. Let us consider these cases sequentially.

Case 1: θ̂
e

N ′ = θ̄ and θ̂
l

N ′ = θ̄.
By Propositions 1, 2 and Lemmas 13 and 16 such equilibria simultaneously exist when-

ever F ∈ [θ̄P−c
4−κ ,

θ̄(P+c)(1−κ)
κ

] if κ ∈ (P+c
P
, 2(P+c)

2P+c
] and F ≥ θ̄P−c

4−κ if κ ≤
P+c
P
.
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By (157) we obtain

U r,l − U r,e = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
)− κ(0.5P + 0.5c

θ̂
e

B′

θ̄
)

= κ
0.5c

θ̄
(θ̂
l

B′ − θ̂
e

B′) ≥ 0, (158)

where the last inequality is by Lemma 5.

Case 2: θ̂
e

N ′ < θ̄ and θ̂
l

N ′ < θ̄.
By Propositions 1 and 2 and Lemmas 13 and 16 such equilibria simultaneously exist

whenever F < θ̄(P−c)(1−κ)
4−3κ

and κ ∈ (P+c
P
, 2(P+c)

2P+c
], or κ ≤ P+c

P
and F ∈ (max[F̃ e, F̃ l], θ̄(P−c)(1−κ)

4−3κ
).

By (157) and θ̂N ′ = 2θ̂B′ (by Lemmas 11 and 14) we obtain

U r,l − U r,e = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)

2θ̂
l

B′

θ̄
(0.5P + 0.5c)

−κ(0.5P + 0.5c
θ̂
e

B′

θ̄
)− (1− κ)

2θ̂
e

B′

θ̄
(0.5P + 0.5c)

= κ
0.5c

θ̄
(θ̂
l

B′ − θ̂
e

B′) + (1− κ)
P + c

θ̄
(θ̂
l

B′ − θ̂
e

B′)

= (θ̂
l

B′ − θ̂
e

B′)(
0.5κc+ (1− κ)(P + c)

θ̄
). (159)

By Lemma 5 the first term in the RHS is negative. At the same time, the second term is
positive whenever κ ≤ 2(P+c)

2P+c
, that is a necessary condition for the existence of the evasion

equilibrium. Consequently,
U r,l − U r,e ≤ 0 (160)

in this case. Note that the inequality is strict if κ 6= 2(P+c)
2P+c

.

Case 3: θ̂
e

N ′ = θ̄ and θ̂
l

N ′ < θ̄.
Propositions 1, 2 and Lemmas 13 and 16 imply that such equilibria simultaneously

exist whenever F ∈ [ θ̄(P−c)(1−κ)
4−3κ

,min[ θ̄(P+c)(1−κ)
κ

, θ̄P−c
4−κ ]) if κ ∈ (P+c

P
, 2(P+c)

2P+c
] and F ∈

[ θ̄(P−c)(1−κ)
4−3κ

, θ̄P−c
4−κ ) if κ ≤ P+c

P
.

Let us first show
d(U r,l − U r,e)

dF
> 0.
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By (157), given that θ̂
l

N ′ = 2θ̂
l

B′ and θ̂
e

N ′ = θ̄, we have

U r,l − U r,e = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)

2θ̂
l

B′

θ̄
(0.5P + 0.5c)

−κ(0.5P + 0.5c
θ̂
e

B′

θ̄
)− (1− κ)

1

θ̄
(0.5P + 0.5c)

= −0.5κc
θ̂
e

B′

θ̄
+ (P (1− κ) + c(1− 0.5κ))

θ̂
l

B′

θ̄
−(1− κ)(0.5P + 0.5c). (161)

Then,

d(U r,l − U r,e)

dF
=
−0.5κc

θ̄

dθ̂
e

B′

dF
+ (P (1− κ) + c(1− 0.5κ))

1

θ̄

dθ̂
l

B′

dF
. (162)

By (70) and (99) we have that dθ̂
e
B′
dF

and dθ̂
l
B′
dF

are positive. Besides, the term P (1 − κ) +

c(1− 0.5κ) is positive since κ ≤ 2(P+c)
2P+c

. Consequently,

d(U r,l − U r,e)

dF
> 0. (163)

Next, if F goes to θ̄(P−c)(1−κ)
4−3κ

(the lower bound of the case), then θ̂
e

B′ → 0.5θ̄ = 0.5θ̂
e

N ′

so that U r,l − U r,e converges to the RHS of (159), which is negative. Hence,

lim
F→ θ̄(P−c)(1−κ)

4−3κ

U r,l − U r,e ≤ 0 (164)

with a strict inequality if κ 6= 2(P+c)
2P+c

. If F goes to θ̄P−c
4−κ (one of the possible upper bounds

of the case), then θ̂
l

N ′ → θ̄ corresponding to Case 1. Hence, by (158)

lim
F→θ̄ P−c

4−κ

U r,l − U r,e > 0 (165)

(with a strict inequality since in this case θ̂
l

B′ converges to 0.5θ̄ < θ̄ so that θ̂
l

B′ < θ̂
e

B′ by
Lemma 5). Finally, if F goes to θ̄(P+c)(1−κ)

κ
(the other possible upper bound of the case),

then η(mN ′) converges to η (see (109)). Consequently, the receiver is indifferent between
investing and abstaining aftermN ′ , i.e., E[U r,e|mN ′ ] = 0. Then, the only ex ante profitable
message in the evasion equilibrium is mG′ (sent only by types in state G′), that is

U r,e = E[U r,e|mG′ ] Pr[mG′ ] = 0.5Pκ. (166)
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It follows

lim
F→ θ̄(P+c)(1−κ)

κ

U r,l − U r,e

= κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)

2θ̂
l

B′

θ̄
(0.5P + 0.5c)− 0.5Pκ

=
θ̂
l

B′

θ̄
(P (1− κ) + c(1− 0.5κ)) ≥ 0 (167)

as far as κ ≤ 2(P+c)
2P+c

(with a strict inequality if κ < 2(P+c)
2P+c

). From (163), (164), (165)

and (167) it follows that in Case 3, if κ < 2(P+c)
2P+c

, then there exists a threshold value
θ̄(P−c)(1−κ)

4−3κ
< F ∗ < min[ θ̄(P+c)(1−κ)

κ
, θ̄P−c

4−κ ] such that U r,l = U r,e if F = F ∗, U r,l > U r,e if

F > F ∗, and U r,l < U r,e if F < F ∗. If κ = 2(P+c)
2P+c

then U r,l = U r,e in the considered
case (since one can show that, under this value of κ, Case 3 is given by a single value of
F = θ̄(P−c)(1−κ)

4−3κ
= θ̄(P+c)(1−κ)

κ
; then U r,l = U r,e by (167)).

Combining the results of Cases 1-3 leads to the claim of the proposition.

Proof of Lemma 6. The argumentation is provided in the main text.

Proof of Proposition 7. By Lemma 6 the incentives in the evasion equilibrium are
not affected by the policy, consequently, it exists under the same parameter restrictions as
without the policy.
Let us consider the evasive babbling equilibrium. The consistency of the sender’s

incentives was considered in the text. The receiver’s constraint η(mG′) ≥ η is trivially
satisfied. Besides, the receiver abstains after mN ′ if and only if

η(mN ′) < η. (168)

If all types in states N ′ and B′ send mN ′ , then by (18)

η(mN ′) =
1− κ
2− κ . (169)

Consequently, the incentive constraint (168) is satisfied (so that the evasive babbling equi-
librium exists) if and only if κ > P+c

P
.

Let us consider whether other equilibria besides the evasion and the evasive babbling
exist under lying prohibition. All equilibria except for the lying, evasion or evasive bab-
bling equilibria are ruled out by Assumption 3 as before.24 At the same time, the lying

24Technically, lying is not defined for such equilibria (for simplicity of exposition), hence the incentive
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equilibrium does not exist by Lemma 6 and the assumption that the fine for lying is suf-
ficiently high (since then all types sending mG′ in states B′ and N ′ prefer to deviate to
mB′). Consequently, the only possible equilibria under lying prohibition are the evasion
and evasive babbling equilibria.

Proof of Proposition 8. Proposition 7 implies that the only possible results of the
lying prohibition policy (given that the pre-policy equilibrium is the lying equilibrium)
are switches to either evasion or evasive babbling equilibrium (cases of constructive and
destructive evasion respectively). Let us consider each of these cases.

Case of constructive evasion: The parameter restrictions given in the proposition spec-
ify cases when the evasion equilibrium exists (see Proposition 2).25 The welfare conse-
quences of the switch from the lying to the evasion equilibrium are given by Proposition
6.

Case of destructive evasion: By Propositions 1 and 7 both lying and evasive babbling
equilibria exist if and only if κ > P+c

P
. To exclude the parallel existence of the evasion

equilibrium (as the case requires), it must also hold that F > θ̄ (P + c) (1−κ)
κ

whenever
κ ∈ (P+c

P
, 2(P+c)

2P+c
].

Let us compare the receiver’s ex ante utility in both equilibria (denoting by U r,eb the
ex ante utility in the evasive babbling equilibrium). In the evasive babbling equilibrium
the receiver invests if and only if the sender is in state G′ which happens with probability
0.5κ, so that his ex ante utility is U r,eb = 0.5κP . Further, we have the following possible
cases depending on whether θ̂

l

N ′ = 2θ̂
l

B′ (see Lemma 11).

Case 1: θ̂
l

N ′ = 2θ̂
l

B′ so that F < θ̄P−c
4−κ (by Lemma 13). Then, by (157)

U r,l − U r,eb = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)

2θ̂
l

B′

θ̄
(0.5P + 0.5c)− 0.5κP

= 0.5
θ̂
l

B′

θ̄
(κc+ (1− κ)2(P + c)). (170)

structure there remains the same as without the policy (so that the refinement of lexicographic preferences
over messages still applies as before). However, one can show that this argument remains valid under any
possible definition of lying (where lying is contingent on the information state and message formulation),
as far as one assumes that the message used by types in state G′ (once it is the same for all these types)
is mG′ in any equilibrium (in other words, if one generalizes the implicit definition of message mG′ over
other equilibria). The proof is available upon request.
25Note that F > F̃ e(κ) in case of κ ≤ P+c

P is implied by the existence of the lying equilibrium. Indeed,
the latter yields F ≥ F̃ l(κ) > F̃ e(κ), where the last inequality follows from Lemma 5 and the fact that
η(mB′ |θ̂B′) is decreasing in θ̂B′ (see the proofs of Propositions 1 and 2).
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Then,

U r,l ≥ U r,eb iff κ ∈ (
P + c

P
,
2(P + c)

2P + c
],

U r,l < U r,eb iff κ ∈ (
2(P + c)

2P + c
, 1].

Case 2: θ̂
l

N ′ = θ̄ so that θ̂
l

B′ ≥ 0.5θ̄ (by Lemma 11) and F ≥ θ̄P−c
4−κ (by Lemma 13).

Then,

U r,l − U r,eb = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)(0.5P + 0.5c)− 0.5κP

= 0.5(
θ̂
l

B′

θ̄
κc+ (1− κ)(P + c)). (171)

It follows that if κ > 2(P+c)
2P+c

then for any θ̂
l

B′ ≥ 0.5θ̄ we have U r,l − U r,eb < 0. Besides,

if θ̂
l

B′ = θ̄ (i.e., F ≥ 0.5θ̄(P − c), see Lemma 13), then the RHS of (171) is always

negative since κ > P+c
P
by assumption. Consider the remaining case θ̂

l

B′ ∈ [0.5θ̄, θ̄) (i.e.,

F ∈
[
θ̄P−c

4−κ , 0.5θ̄(P − c)
)
) and κ ∈ (P+c

P
, 2(P+c)

2P+c
]. Then, by Lemma 11 θ̂

l

B′ must solve the
indifference condition

F − θ̂
l

B′η(mG′ |θ̂
l

B′)(P − c) = 0, (172)

where by (18) (given θ̂
l

N ′ = θ̄)

η(mG′ |θ̂
l

B′) =
θ̄

2θ̄ − κ(θ̄ − θ̂
l

B′)
. (173)

Solving (172) we get

θ̂
l

B′ =
F θ̄(2− κ)

(P − c)θ̄ − Fκ
. (174)

Substituting this into (171) yields that if F ∈
[
θ̄P−c

4−κ , 0.5θ̄(P − c)
)
and κ ∈ (P+c

P
, 2(P+c)

2P+c
],

then

U r,l − U r,eb ≥ 0 ⇔ F ≤ (P 2 − c2)(1− κ)θ̄

(P (1− κ)− c)κ . (175)

Merging Case 1 and Case 2 together, given that

(P 2 − c2)(1− κ)θ̄

(P (1− κ)− c)κ ≥ max

[
θ̄
P − c
4− κ , θ̄ (P + c)

(1− κ)

κ

]
if κ ∈ (

P + c

P
,
2(P + c)

2P + c
], (176)
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we have that generally

U r,l − U r,eb ≥ 0 ⇔ F ≤ (P 2 − c2)(1− κ)θ̄

(P (1− κ)− c)κ ∧ κ ∈ (
P + c

P
,
2(P + c)

2P + c
]. (177)

Proof of Proposition 9. Consider first the lying equilibrium. Since U r,l does not
depend on F directly, but only through the cutoffs (and θ̂

l

N ′ is a function of θ̂
l

B′ by Lemma
11), we have

dU r,l

dF
=
∂U r,l

∂θ̂
l

B′

dθ̂
l

B′

dF
. (178)

Consider the RHS of (178). We have the following possible cases, as in the previous
proofs.

Case 1: θ̄ > θ̂
l

N ′ = 2θ̂
l

B′ . Then, by (157)

∂U r,l

∂θ̂
l

B′

=
(c(2− κ) + 2P (1− κ))

2θ̄
. (179)

At the same time, dθ̂
l
B′
dF

> 0 (see (70)). Then, (178) and (179) imply that dUr,l

dF
> 0 if

κ < 2(P+c)
2P+c

and dUr,l

dF
≤ 0 if κ ≥ 2(P+c)

2P+c
.

Case 2: θ̄ = θ̂
l

N ′ > θ̂
l

B′ . Then, by (157)

∂U r,l

∂θ̂
l

B′

=
cκ

2θ̄
< 0, (180)

while dθ̂
l
B′
dF

> 0 as well. Hence, dU
r,l

dF
< 0.

Case 3: θ̄ = θ̂
l

N ′ = θ̂
l

B′ . Then,
dθ̂
l
B′
dF

= dUr,l

dF
= 0.

In total, Cases 1-3 imply that dUr,l

dF
> 0 if and only if κ < 2(P+c)

2P+c
and θ̂

l

N ′ < θ̄. The

latter condition corresponds to F < (P−c)
4−κ θ̄ by Lemma 13.

In case of the evasion equilibrium, by analogous arguments (given that (178), (179)

and (180) apply to this equilibrium as well, while dθ̂
e
B′
dF

> 0 as far as θ̂
e

B′ < θ̄, see (99)), we
obtain that dUrE

dF
> 0 if and only if κ < 2(P+c)

2P+c
and θ̂

e

N ′ < θ̄ ⇔ F < (P−c)(1−κ)
4−3κ

θ̄.

Proof of Proposition 10. If κ ≤ P+c
P

and F = 0 then the incentive constraint
η(mB′) < η is violated in both lying and evasion equilibria (see Case 3 in the proofs of
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Propositions 1 and 2). Consequently, the only possible equilibria are of Subtype 1 where
abstaining is not induced on equilibrium path (which exist if for any out-of-equilibrium
message m̃ it holds: η(m̃) ≥ η(mN ′) in the evasion equilibrium and η(m̃) ≥ η(mG′) in the
lying equilibrium. This is possible since we lift Assumption 2).
Let us show that the ex ante receiver’s welfare in this case is lower than in any equi-

librium of Subtype 2 or 3. Indeed, if either lying or evasion equilibrium is of Subtype 1,
i.e., if θ̄ = θ̂N ′ = θ̂B′ , then by (157) we have

E[U r|θ̄ = θ̂N ′ = θ̂B′ ] = 0.5P + 0.5c. (181)

At the same time, if at least θ̂B′ < θ̄, that is the ex ante probability of getting message
mB′ is strictly positive, we have

E[U r|θ̂B′ < θ̄] = E[U r(I)|m 6= mB′ ] Pr[m 6= mB′ ] + E[U r(A)|m = mB′ ] Pr[m = mB′ ]

> E[U r(I)|m 6= mB′ ] Pr[m 6= mB′ ] + E[U r(I)|m = mB′ ] Pr[m = mB′ ]

= 0.5P + 0.5c = E[U r|θ̄ = θ̂N ′ = θ̂B′ ], (182)

where the first equality is by the law of total probability, the inequality follows from the
receiver’s incentive compatibility (i.e., E[U r(A)|m = mB′ ] > E[U r(I)|m = mB′ ] while mB′

induces abstaining), the second equality is by the fact that if the receiver invests after
all possible messages, then she has the same expected payoff as after investment without
advice, and the last equality is by (181).

Proof of Proposition 11.

i) The lying equilibrium.

Let us consider the following possible cases depending on whether θ̂
l

N ′ = 2θ̂
l

B′ (see
Lemma 11).

Case 1: θ̄ > θ̂
l

N ′ = 2θ̂
l

B′ so that F < θ̄P−c
4−κ (by Lemma 13). By (157) we have

U r,l = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)

2θ̂
l

B′

θ̄
(0.5P + 0.5c). (183)

Claim 1. d2Ur,l

dκ2 > 0.
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Proof. Denoting
(
θ̂
l

B′

)′
= dθ̂

l
B′
dκ

and
(
θ̂
l

B′

)′′
= d2θ̂

l
B′

dκ2 we have

dU r
L

dκ
=

d

(
κ(0.5P + 0.5c θ̂

l
B′
θ̄

) + (1− κ)2θ̂
l
B′
θ̄

(0.5P + 0.5c)

)
dκ

=
P θ̄ − (2P + c)θ̂

l

B′ + (2(P + c)− (2P + c)κ)
(
θ̂
l

B′

)′
2θ̄

, (184)

so that

d2U r,l

dκ2
=
−2(2P + c)

(
θ̂
l

B′

)′
+ (2(P + c)− (2P + c)κ)

(
θ̂
l

B′

)′′
2θ̄

. (185)

Consider
(
θ̂
l

B′

)′
and

(
θ̂
l

B′

)′′
. By Lemma 11, $(θ̂

l

B′) = 0. Consequently, by the implicit
function theorem (

θ̂
l

B′

)′
= − ∂$(θ̂

l

B′)/∂κ

∂$(θ̂
l

B′)/∂θ̂
l

B′

. (186)

Substituting and simplifying we obtain

(
θ̂
l

B′

)′
= −

2
(
θ̂
l

B′

)2

(θ̄ − θ̂
l

B′)

κ2θ̄
2

+ 4(1− κ)κθ̄θ̂
l

B′ + 2(1− κ)(4− 3κ)
(
θ̂
l

B′

)2 . (187)

It follows,
(
θ̂
l

B′

)′
< 0. Further, by the chain rule

(
θ̂
l

B′

)′′
=
∂
(
θ̂
l

B′

)′
∂κ

+
∂
(
θ̂
l

B′

)′
∂θ̂

l

B′

(
θ̂
l

B′

)′
. (188)

Calculating this expression by (187) and substituting it together with (187) into (185) we
get

d2U r,l

dκ2
=

4(θ̄ − θ̂
l

B′)(θ̂
l

B′)
2

θ̄(κ2θ̄
2

+ 4(1− κ)κθ̄θ̂
l

B′ + 2(4− 7κ+ 3κ2)(θ̂
l

B′)
2)3
Z, (189)

where

Z = (P + c)κ3θ̄
4

+ 8(P + c)(1− κ)κ2θ̄
3
θ̂
l

B′ − 2c(4− 3κ)2(1− κ)(θ̂
l

B′)
4

+2κθ̄
2
(θ̂
l

B′)
2(10P (1− κ)2 + c(10− 23κ+ 12κ2))

+8(1− κ)(2P (1− κ)2 + c(2− 7κ+ 4κ2))θ̄(θ̂
l

B′)
3.
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The multiple of Z in (189) is clearly positive, hence to show the claim we need to prove
that Z > 0. The first three terms of Z are clearly positive. For the fourth term we have
(given that P > −c by Assumption 1)

10P (1− κ)2 + c(10− 23κ+ 12κ2) > −10c(1− κ)2 + c(10− 23κ+ 12κ2)

= −cκ (3− 2κ) > 0. (190)

Finally, for the fifth term we have

2P (1− κ)2 + c(2− 7κ+ 4κ2) > −2c(1− κ)2 + c(2− 7κ+ 4κ2)

= −cκ (3− 2κ) > 0. (191)

Consequently, Z > 0 so that by (189)

d2U r,l

dκ2
> 0. (192)

Claim 2. dU
r
L

dκ |κ=0
< 0.

Proof. If κ = 0, then all senders who send mG′ are uninformed so that η(mG′) = 0.5.

In this case $(θ̂
l

B′) = 0 implies

F − θ̂
l

B′0.5(P − c) = 0,

θ̂
l

B′ =
2F

P − c. (193)

Substituting this together with κ = 0 into (187) we get

(
θ̂
l

B′

)′
=

F

2(P − c) −
θ̄

4
. (194)

Substituting (193) and (194) into (184) results in

dU r
L

dκ |κ=0
=

P θ̄ − (2P + c) 2F
P−c + 2(P + c)( F

2(P−c) −
θ̄
4
)

2θ̄

=
θ̄(P − c)2 − 2F (3P + c)

4θ̄(P − c)
. (195)
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It follows that Claim 2 holds if and only if

F >
θ̄(P − c)2

2(3P + c)
.

Given the initial constraint of Case 1 F < θ̄P−c
4−κ , the interval ( θ̄(P−c)

2

2(3P+c)
, θ̄P−c

4−κ ) is nonempty
if P is suffi ciently high:

P >
−c(6− κ)

2 + κ
.

Claim 3. limκ→1
dUrL
dκ

> 0.

Proof. From (187) we have

lim
κ→1

(
θ̂
l

B′

)′
= −2(θ̄ − θ̂

l

B′)(θ̂
l

B′)
2

θ̄
2 . (196)

Equations (184) and (196) lead to

lim
κ→1

dU r
L

dκ
=
P θ̄

2
(θ̄ − 2θ̂

l

B′)− cθ̂
l

B′(θ̄ + 2θ̂
l

B′(θ̄ − θ̂
l

B′))

2θ̄
3 > 0, (197)

where the inequality is by θ̄ > 2θ̂
l

B′ by assumption.

Claims 1-3 and the intermediate value theorem imply that whenever F ∈ ( θ̄(P−c)
2

2(3P+c)
, θ̄P−c

4−κ )

(which is nonempty if P > −c(6−κ)
2+κ

), U r,l is U-shaped with respect to κ. Otherwise, it is
always increasing with κ (in the considered case of F < θ̄P−c

4−κ ) .

Case 2: θ̂
l

N ′ = θ̄ and θ̂
l

B′ < θ̄ so that F ∈ [θ̄P−c
4−κ , 0.5θ̄(P − c)) (by Lemma 13). Then,

by (157)

U r,l = κ(0.5P + 0.5c
θ̂
l

B′

θ̄
) + (1− κ)(0.5P + 0.5c). (198)

We have
dU r

L

dκ
=
∂U r,l

∂κ
+
∂U r,l

∂θ̂
l

B′

(
θ̂
l

B′

)′
, (199)

where,

∂U r,l

∂κ
=
−c(θ̄ − θ̂

l

B′)

2θ̄
> 0, (200)

∂U r,l

∂θ̂
l

B′

=
cκ

2θ̄
< 0. (201)
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At the same time,

(
θ̂
l

B′

)′
= − ∂$(θ̂

l

B′)/∂κ

∂$(θ̂
l

B′)/∂θ̂
l

B′

= −(θ̄ − θ̂
l

B′)θ̂
l

B′

(2− κ)θ̄
< 0, (202)

where the first equality is by (186), and the second equality is obtained by substituting for

η(mG′|θ̂
l

B′) in $(θ̂
l

B′) (see (173)) and simplifying. Finally, (199)-(202) imply that whenever
F ∈ [θ̄P−c

4−κ , 0.5θ̄(P − c))
dU r

L

dκ
> 0. (203)

Case 3: θ̂
l

N ′ = θ̄ and θ̂
l

B′ = θ̄ so that F ≥ 0.5θ̄(P − c) (by Lemma 13). Then, by (157)

U r,l = κ(0.5P + 0.5c) + (1− κ)(0.5P + 0.5c)

= 0.5P + 0.5c. (204)

Hence, in this case
dU r

L

dκ
= 0. (205)

The results of Cases 1-3 together imply Claim i) of the proposition.

ii) The evasion equilibrium.
Case 1: θ̂

e

N ′ = 2θ̂
e

B′ so that F < θ̄(1−κ)(P−c)
4−3κ

(by Lemma 16). Then, by (157)

U r,e = κ(0.5P + 0.5c
θ̂
e

B′

θ̄
) + (1− κ)

2θ̂
e

B′

θ̄
(0.5P + 0.5c). (206)

We have
dU r

E

dκ
=
∂U r,e

∂κ
+
∂U r,e

∂θ̂
e

B′

(
θ̂
e

B′

)′
. (207)

At the same time,

∂U r,e

∂κ
=

P (θ̄ − 2θ̂
e

B′)− cθ̂
e

B′

2θ̄
> 0, (208)

∂U r,e

∂θ̂
e

B′

=
c(2− κ) + 2P (1− κ)

2θ̄
> 0, (209)

with the latter inequality by κ ≤ 2(P+c)
2P+c

(a necessary condition for the evasion equilibrium

by Proposition 2). Finally, by the implicit function theorem and the fact that φ(θ̂
e

B′) = 0
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by Lemma 14, (
θ̂
e

B′

)′
= − ∂φ(θ̂

e

B′)/∂κ

∂φ(θ̂
e

B′)/∂θ̂
e

B′

. (210)

Substituting for η(mN ′|θ̂
e

B′) in φ(θ̂
e

B′) (see (110)) and simplifying we get

− ∂φ(θ̂
e

B′)/∂κ

∂φ(θ̂
e

B′)/∂θ̂
e

B′

=
θ̂
e

B′

4(1− κ)2 + κ(1− κ)
> 0. (211)

(207)-(211) imply that whenever F < θ̄(1−κ)(P−c)
4−3κ

.

dU r
E

dκ
> 0. (212)

Case 2: θ̂
e

N ′ = θ̄ and θ̂
e

B′ < θ̄ so that F ∈ [ θ̄(1−κ)(P−c)
4−3κ

, θ̄(1−κ)(P−c)
2−κ ) (by Lemma 16).

Then,

U r,e = κ(0.5P + 0.5c
θ̂
e

B′

θ̄
) + (1− κ)(0.5P + 0.5c). (213)

We have
dU r

E

dκ
=
∂U r,e

∂κ
+
∂U r,e

∂θ̂
e

B′

(
θ̂
e

B′

)′
. (214)

At the same time,

∂U r,e

∂κ
=
−c(θ̄ − θ̂

e

B′)

2θ̄
, (215)

∂U r,e

∂θ̂
e

B′

=
cκ

2θ̄
. (216)

As in the previous case, by the implicit function theorem

(
θ̂
e

B′

)′
= − ∂φ(θ̂

e

B′)/∂κ

∂φ(θ̂
e

B′)/∂θ̂
e

B′

=

(
θ̂
e

B′

)2

2(1− κ)2θ̄
, (217)

where the last equality is obtained substituting (96) for η(mN ′ |θ̂
e

B′) in the expression for
φ(θ̂

e

B′). Substituting (215), (216) and (217) into (214) we get

dU r
E

dκ
=
−c(θ̄ − θ̂

e

B′)

2θ̄
+
cκ

2θ̄

(
θ̂
e

B′

)2

2(1− κ)2θ̄
. (218)
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Let us find θ̂
e

B′ . Solving the indifference condition

φ(θ̂
e

B′) = F − θ̂
e

B′η(mN ′ |θ̂
e

B′)(P − c) = F − θ̂
e

B′
θ̄(1− κ)

κθ̂
e

B′ + 2θ̄(1− κ)
(P − c) = 0 (219)

yields

θ̂
e

B′ =
2F (1− κ)θ̄

(P − c)(1− κ)θ̄ − Fκ
. (220)

Substituting this into (218) and simplifying we obtain

dU r
E

dκ
=

−c
2(Fκ− (P − c)(1− κ)θ̄)2

(a1θ̄
2

+ a2θ̄ + a3), (221)

where

a1 = ((P − c)(1− κ))2 ,

a2 = −2(P − c)F (1− κ),

a3 = −F 2κ2.

Since the fraction in (221) is strictly positive, dU
r
E

dκ
< 0 whenever a1θ̄

2
+ a2θ̄+ a3 < 0. The

only positive real root of the corresponding quadratic equation is

θ̄ =
F (1 +

√
1 + κ2)

(P − c)(1− κ)
. (222)

Consequently, dU
r
E

dκ
< 0 if

θ̄ <
F (1 +

√
1 + κ2)

(P − c)(1− κ)
⇔ F >

(P − c)(1− κ)θ̄

1 +
√

1 + κ2
. (223)

One can show that the RHS of 223 is smaller than the upper bound of F in the considered
case:

(P − c)(1− κ)θ̄

1 +
√

1 + κ2
<
θ̄(1− κ)(P − c)

2− κ . (224)

At the same time, it can be both larger and smaller than the lower bound θ̄(1−κ)(P−c)
4−3κ

depending on the parameters. Consequently, dU
r
E

dκ
< 0 whenever

F ∈
(

max[
(P − c)(1− κ)θ̄

1 +
√

1 + κ2
,
θ̄(1− κ)(P − c)

4− 3κ
],
θ̄(1− κ)(P − c)

2− κ

)
.

Case 3: θ̂
l

N ′ = θ̄ and θ̂
l

B′ = θ̄ so that F ≥ θ̄(1−κ)(P−c)
2−κ (by Lemma 16). As in the case of
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the lying equilibrium, it is then straightforward to show that

dU r
E

dκ
= 0. (225)

In total, Cases 1-3 imply that in the evasion equilibrium dUrE
dκ
≤ 0 whenever F ≥

max[ (P−c)(1−κ)θ̄

1+
√

1+κ2 , θ̄(1−κ)(P−c)
4−3κ

] (with a strict inequality if F < θ̄(1−κ)(P−c)
2−κ ) and dUrE

dκ
> 0 oth-

erwise.

Proof of Proposition 12. First, note that Lemma 2 holds under outcome-based
preferences as well (the proof remains the same), so that in any equilibrium there always
exists at least one investment-inducing message. Consequently, by the same arguments as
in Lemma 3 all types in state G′ induce investment. Besides, since the utility function (15)
is strictly decreasing in θ, it is easy to verify that all existing equilibria must have a cutoff
structure in states B′ and N ′ (in the sense of Lemma 4). In particular, all types prefer to
induce investment once the most sensitive type prefers to do so, and there is an interior
cutoff indifferent between investment and abstaining otherwise (solving F − λis θ̂

0

isψ = 0):

θ̂
0

is =

{
θ̄ if U s,0

is (θ̄, I) > 0,
F

λisψ
otherwise.

(226)

Moreover, since the sender’s expected utility from sending any message is the same once it
induces investment (see (15)), Assumption 3 implies that there cannot be more than one
investment-inducing message in equilibrium (see the proof of Proposition 7). By the same
argument, the message leading to abstaining is also unique. Consequently, all existing
equilibria satisfy Definition 1 of the lying equilibrium.
Like in the main case of the lying equilibrium (see the proof of Proposition 1), this

equilibrium does not exist if and only if the receiver’s incentive constraint η(mB′ |θ̂
0

B′) < η is
violated given the cutoffs (the sender’s incentive constraints are satisfied by construction

of the cutoffs, while the other receiver’s constraint η(mG′ |θ̂
0

B′) ≥ η always holds). By
analogous arguments as in the proof of Proposition 1 one can show that the constraint
η(mB′ |θ̂

0

B′) < η is violated if and only if κ ≤ P+c
P
and F < F̃ h(κ), where F̃ h(κ) > 0 is

some threshold value.

Proof of Proposition 13. Under the lying prohibition no type in states B′ and N ′ can
send mG′ (i.e., pool with types in state G′), so that the lying equilibrium is eliminated. At
the same time, it is easy to verify that both the evasion and the evasive babbling equilibria
become possible (under certain parameter conditions), while no other equilibria exist (by
analogous arguments as in the proof of Proposition 7).
If the lying prohibition induces a switch from the lying to the evasion equilibrium,

then the equilibrium cutoffs do not change, since they are determined by (226) in both
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equilibria. While the ex ante utility of the receiver is uniquely determined by the cutoffs
(see (157)), the equality of the cutoffs in both equilibria implies the equality of the ex ante
utility. Hence, the lying prohibition policy does not have any welfare effects in this case.
Consider the case when the lying prohibition induces a switch to the evasive babbling

equilibrium (when the evasion equilibrium does not exist). Since the evasion equilibrium
does not exist, it holds (given the cutoffs making the sender not willing to deviate in the
evasion equilibrium)

ηe(mN ′) < η, (227)

where the upper index denotes the equilibrium type.26 At the same time, since under
outcome-based preferences θ̂

e

is = θ̂
l

is = θ̂
0

is , it is easy to verify that

ηe(mN ′) = ηl(mG′|B′ ∪N ′). (228)

Applying the law of total expectation we obtain

U r,l − U r,eb = E[U r,l|B′ ∪N ′] Pr[B′ ∪N ′] + E[U r,l|G′] Pr[G′]

−E[U r,eb|B′ ∪N ′] Pr[B′ ∪N ′]− E[U r,eb|G′] Pr[G′]

= E[U r,l|B′ ∪N ′] Pr[B′ ∪N ′]
= E[U r,l(mG′)|B′ ∪N ′] Pr[mG′|B′ ∪N ′] Pr[B′ ∪N ′]. (229)

where the second equality follows from E[U r,l|G′] = E[U r,eb|G′] = P and E[U r,eb|B′∪N ′] =

0 by construction of equilibria, and the last equality follows from U r,l(mB′) = 0 and the
law of total expectation. At the same time,

E[U r,l(mG′)|B′ ∪N ′] = ηl(mG′ |B′ ∪N ′)B + (1− ηl(mG′|B′ ∪N ′)c < 0, (230)

where the inequality follows from (227) and (228). This together with (229) implies

U r,l − U r,eb < 0. (231)

Thus, the lying prohibition policy always increases welfare in this case.

Proof of Proposition 14. According to (157),

E[U r,0] = κ(0.5P + 0.5c
θ̂

0

B′

θ̄
) + (1− κ)

θ̂
0

N ′

θ̄
(0.5P + 0.5c). (232)

26This is the only possible case when the evasion equilibrium does not exist while the (pre-policy) lying
equilibrium does. The other constraint η(mB′) < η is always satisfied in the evasion equilibrium whenever
it is satisfied in the lying equilibrium (due to the equality of the cutoffs).
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Since θ̂
0

B′ and θ̂
0

N ′ do not depend on κ by (226), we have

∂E[U r,0]

∂κ
=

1

2θ̄
(P (θ̄ − θ̂

0

N ′)− c(θ̂
0

N ′ − θ̂
0

B′)) ≥ 0, (233)

where the inequality follows from θ̂
0

N ′ ≥ θ̂
0

B′ and c < 0.
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