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JEL classification: This paper studies the implications of agents signaling their moral type in a lying game. In the
D82 theoretical analysis, a signaling motive emerges where agents dislike being suspected of lying and
Dol

where some lies are more stigmatized than others. The equilibrium prediction of the model can
explain experimental data from previous studies, particularly on partial lying, where individuals

ﬁeyw Otrd“" lie to gain a non-payoff maximizing amount. I discuss the relationship with theoretical models
ones . . s N . .

Tmage Zoncems of lying that conceptualize the image concern as an aversion to being suspected of lying and
Lying provide applications to narratives, learning, the disclosure of lies, and the selection into lying
Psychological game theory opportunities.

1. Introduction

The virtue ethics of the ancient Greeks recognize honesty among the desirable moral characteristics which can lead individuals
to flourish and to live a “good life”.? Religious texts and popular myths often stress the value of honesty.® Honesty also plays a role
in economic situations; if Alice is a buyer and Bob is a seller in a credence goods market, it will be relevant for Alice to wonder not
only if Bob was honest with her in the exchange they just had, but also whether Bob will be honest again in future exchanges. To
form this latter expectation, Alice needs to have an idea about Bob’s moral character, in particular about his honesty. This paper is
concerned with the strategic implications that arise when individuals want to appear honest.

In strategic situations where different agents have different objectives and where some agents are better informed than others,
truthful communication can be difficult or impossible. This impedes information transmission and can lead to market failures (Akerlof,
1970; Crawford and Sobel, 1982). Some of these inefficiencies can be overcome if lying is costly for agents (Kartik, 2009), but the
size and form of lying costs is mainly an empirical question.

More recently, a literature has emerged that empirically investigates lying costs in laboratory experiments. In an experiment,
Fischbacher and Follmi-Heusi (2013)-or F&FH-gave participants a six-sided die. Participants were instructed to roll the die in private
and report the number they rolled to the experimenter. Upon reporting, participants received a payoff in Swiss Franks corresponding
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to the reported realization of their die roll, except for number six, which paid nothing. Since the objective distribution of the die roll
is known, lying behavior can be inferred from the aggregate report distribution. F&FH find that the empirical distribution of reports is
consistent with some participants reporting honestly and other participants lying. In various follow-up experiments—that sometimes
let participants flip coins instead of rolling a die—similar patterns emerge (Abeler et al., 2019).

One robust feature in experiments that use the F&FH die-roll task is that some individuals lie and dishonestly report 4 when they
could have earned more money by lying and reporting 5. One reason for the observed behavior could be that individuals dislike
being suspected of lying; since fewer individuals lie to report a number that does not maximize their monetary payoff, reporting a
lower number evokes less suspicion. Papers by Dufwenberg and Dufwenberg (2018); Gneezy et al. (2018), and Khalmetski and Sliwka
(2019) provide theoretical models that formalize this intuition.* In doing so, they all have to come to terms with the fact that lying
decisions depend on perceived suspicion, which in turn depends on lying decisions. Suspicion therefore is an equilibrium outcome of
a game between an agent and an audience, in which an agent observes a state (a number on a die, a coin flip) and makes a report
to an audience. The report serves as a signal to the audience, who in turn forms a belief about the likelihood that the agent lied; a
measure of suspicion. Anticipating this, the agent will take their belief over the audience’s belief into account when deciding what to
report. The agent’s utility is belief-dependent, as it depends on the perceived image that the audience attaches to the agent after hearing
the report. In their meta-study, Abeler et al. (2019)-from now on AN&R—conclude that such image concerns are key to explaining
the stylized empirical facts observed in experiments on lying.

While image concerns are deemed to be important, there are different ways to conceptualize them. AN&R find that two kinds of
image concerns can explain the observed empirical regularities in lying games. The first is an image concern that (in various forms)
is used in models by D&D, GK&S, and K&S, where individuals want to signal that they did not lie.®> The second is a lying model where
the signaling motive is similar to the honor-stigma model of Bénabou and Tirole (2006)-hereafter B&T. In this model, individuals
want to appear as someone who has a large intrinsic concern for honesty. The main difference between these two approaches is that
in the former individuals want to signal a good deed (they did not lie), whereas in the latter model, individuals want to signal a moral
character (the extent of their intrinsic honesty). In this paper, I ask if this second approach to image concerns can provide useful
insights and extend our understanding of lying behavior. I derive a lying model based on B&T, which so far has only received cursory
attention in the literature.®

I study the strategic implications of individuals signaling their moral character in a lying game. Agents see the realization of a
random number (by rolling a die, flipping a coin, etc.) and make a report to an audience. They are morally concerned and incur a
cost if their report does not equal the realization. Agents differ in the extent to which they are morally concerned; some suffer high
and others low costs from lying. Individual types are private, but in equilibrium, the agents’ reports are informative about their type.
This happens because worse moral types are more likely to dishonestly report a high number than better types. In the model, the
credibility of the report and the honor-stigma gap between those who do and do not lie influence an agent’s image. A report is more
credible the more likely it is that it was made truthfully. Moreover, the reputation attached to a report depends on the moral type of
the liars reporting it.

To illustrate how reputations form in the character-based model, consider the following example of a professor who, on the day
of a final exam, receives messages from some of her students that they are sick and cannot participate in the exam. By university
guidelines, sickness is the only acceptable excuse for not writing the exam. Students also find it sufficiently unpleasant to write an
exam when they are sick so every sick student will send a message to the professor. There might, however, also be reasons that
induce a healthy student to send a message that they are sick. Suppose that some of the students who are not sick are in an emergency.
Students who are neither sick nor in an emergency and excuse themselves from the exam are shirking. Professing to be sick when
one is not constitutes a lie. Students dislike lying to different degrees, with some students being more moral (having a higher lying
cost) than others. A healthy student will lie and claim to be sick if the benefits from not writing the exam are higher than their lying
cost. Since writing the exam is arguably worse when in an emergency, more students will lie with than without an emergency. We
can observe that this type of behavior implies sorting of moral types into falsely claiming sickness or not. Those in the left tail of
the moral type distribution will lie about their health status while those in the right tail of the distribution will not. The threshold
that divides the moral type distribution into a left and a right tail depends on the reasons that students have to lie about their health
status. It will be higher for students with than without an emergency, which implies that, for students with an emergency, the left
tail is comparatively larger and the right tail is smaller. Fig. 1 sketches out the sorting process from possible states of the world into
student actions.

The professor does not observe the real reason for a student who claims to be sick. Therefore, upon receiving a message from a
student, the professor forms a posterior expectation about the student’s moral character by weighing all different potential motives
behind sending the message with their empirical frequency. The posterior expectation after receiving a message will always be lower
than the professor’s prior expectation about the student, before receiving the message. This is because the professor cannot distinguish

4 From now on in the text, I will refer to them as D&D, GK&S, and K&S respectively.

5 GK&S and K&S introduce the image concern as either the probability to have told the truth, conditional on the report or as the probability to have lied, conditional
on the report. D&D further interact the conditional probability of having lied with the perceived size of the lie. For example, in D&D the agent gets a lower image if
they are suspected of reporting a 5 instead of a 1 than if they are suspected of reporting a 4 instead of a 3.

6 Proposition 7 in AN&R, Appendix B, provides some general properties of such a model. Their analysis however remains too general to complement the insights
derived from the deed-based image model. Indeed, the result that concludes AN&R’s meta-study (Finding 10) cannot distinguish between a model that employs a
deed-based image concern and a model that uses a character-based image concern as both account for exactly the same empirical facts (“Only the Reputation for Honesty
+ LC [deed-based image] and the LC-Reputation [character-based image] models cannot be falsified by our data” (AN&R, p. 1144)).
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Fig. 1. Sorting from states of the world into actions.

between truthful and dishonest messages—while actual sickness is not correlated with moral types, the students who send a dishonest
message pool with students who send a truthful message, and those who send the dishonest message come from the left tail of the
type distribution, i.e., they are of a low expected moral type. In line with the idea that individuals want to be perceived of high
moral character, a student’s reputation is equal to (her beliefs about) the professor’s posterior expectation. Now suppose that there is
a (potentially pandemic-induced) increase in the probability that a student is sick at the exam date. All things equal, such an increase
will increase the professor’s posterior expectation. This reflects the credibility effect—if more students are actually sick, it is more
likely that any student claiming to be so is telling the truth. Alternatively, consider an increase in the probability that any student
faces an emergency at the exam date (which might also be pandemic-induced as they have to care for sick family members). Such an
increase will also increase the professor’s posterior expectation, as, conditional on not being sick, it is less likely that the student is
simply shirking. This reflects the honor-stigma effect—even though they may still lie, students in an emergency who claim to be sick
on average are of a higher moral type than students who shirk.

In the die roll game, the character-based model predicts an equilibrium that can include partial lying. Recall that agents have a
financial incentive to overstate their number. Therefore, if some agents lie to report the highest paying number, this number will on
average be reported by worse moral types. Because agents are image-concerned, they might then have an incentive to leave some
money on the table in exchange for a higher image by reporting the second-highest or even lower payoff when they lie. This dynamic
generates an equilibrium with characteristics that are similar to the deed-based image models of GK&S and K&S; agents lie only if
the realized random number is smaller than or equal to some threshold and report a number that is above the threshold. Under an
equilibrium refinement that restricts liars to symmetric strategies, this is the unique outcome of the game.

I compare the results of the character-based model with those of the deed-based model throughout the paper, mainly to sharpen
the intuition for the character-based model and to highlight the differences between the two approaches. Both types of image concerns
must not be mutually exclusive, and it is plausible that there are situations for which one model is better suited than the other. For
example, the character-based model might especially apply to situations such as the professor-student example, where the student
anticipates a repeated interaction with the professor and wants to build up trust, thus caring about the professor’s belief about their
moral type. Other examples include situations where agents want to appear to others as leading virtuous lives. The deed-based model
might apply more to situations where an agent’s primary objective is to not raise the audience’s suspicion that they might have acted
mischievously. For example, when reporting on their taxes, an agent might want to avoid making any statement that could also have
been made by someone who cheats on their taxes to not even face the prospect of being investigated by the tax authority. In these
situations, the deed-based model might be more appropriate.

When comparing the character- to the deed-based model, I identify three comparative statics where their predictions disagree.
First, I show that increasing the probability of observing the lowest state crowds out lying in the deed-based model while it can crowd
in lying in the character-based model. Second, I show how introducing types with exceptionally high lying costs into the population
crowds in lying in the deed-based model but crowds out lying in the character-based model. Third, I trace how reducing the audience’s
uncertainty about the agents’ moral types increases lying in the character-based model but has an ambiguous effect in the deed-based
model. These differences are due to the honor-stigma effect being present in the character-based model but not in the deed-based
model. The paper gives directions on how future experiments could tease the honor-stigma effect and the credibility effect apart. It
demonstrates that such a disentanglement would be possible even if the researcher does not know the state observed by the agent.

The applications I consider study belief-based interventions, the disclosure of lies, and the selection into lying opportunities. A
recurring theme will be that the effects of most interventions depend on the interplay between the credibility and the honor-stigma
effect. As a first effect, an intervention can decrease the likelihood that agents who report a certain state are telling the truth.” This
makes reporting this state less credible. It is the effect that leads to the kind of disguised behavior that much of the literature has
focused on. It always leads to strategic substitutability of actions, where agents become less likely to lie as other agents become more
likely to lie. As a second effect, an intervention can also affect the gap in image awarded to those who lie and those who remain honest
after observing the realization of a particular state. Through this honor-stigma effect, situations with strategic complementarities can
be created where agents lie because “everyone is doing it” or where they may be excessively honest because lying just “is not done”.
The character-based model thus provides a parsimonious framework for the disguised behavior that deed-based models focus on and
the social norm aspect of the honor-stigma model.

7 In the professor-student example, think of the university introducing a policy that automatically excuses students from exams if they send a doctor’s statement
of their sickness to a central university office. After the intervention is introduced, only students who could not obtain such a statement would contact the professor
directly, with their credibility being consequently decreased.
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The character-based model can account for several experimental findings in the literature. First, various experimental tests show
evidence for the credibility effect. In one of their experimental treatments, GK&S reduce the probability with which participants
observe, and therefore truthfully can report the highest state. The theoretical prediction is that, after reducing the probability, a
wider range of non-payoff-maximizing states is reported because it is less credible that participants truthfully report the highest state.
The experimental results are in line with this prediction. In a similar spirit, AN&R find that participants who observe the lower state
in a two-state lying game become less likely to lie when the probability of observing the high state decreases. Feess and Kerzenmacher
(2018) test a related mechanism. In their experiment, they exogenously vary the probability with which participants who toss the
lower-paying side of a virtual coin can lie and report the higher-paying side. That is, some participants who toss low can lie while
others can not. They find that a smaller proportion of participants lies if more participants can lie. This is also consistent with the
notion that individuals care about how credible their report is.

Second, Basi¢ and Quercia (2022) show that participants who report higher payoffs in an experimental die roll game are considered
less trustworthy, which is reflected on multiple dimensions. For example, observers indicate that they would be less likely to lend
money or employ someone who reports a higher payoff. This is consistent with the idea that reports in the lying game are diagnostic
about moral types.

Third, a strand of lying experiments exists that shifts beliefs about the lying of others and subsequently measures behavior. In one
experiment of that sort, AN&R exogenously increase participants’ beliefs that others will lie using an anchoring technique and find that
this slightly decreases lying. This effect, though insignificant, goes in the direction predicted by the deed-based model. Results from
related experiments typically provide less direct evidence for deed-based models. Experiments reported by Rauhut (2013); Diekmann
et al. (2015), and Akin (2019) provide participants with information about how others lied to induce participants to update their
beliefs. These experiments usually find zero average treatment effects that mask heterogeneous responses, where, after being provided
with information, underestimators become more likely to lie and overestimators less likely to lie. These observations are inconsistent
with the deed-based model but can be rationalized through the character-based model. As Section 3.2 will line out, individuals with
a character-based image concern will react differently to information about the empirical reporting frequency depending on how
they interpret it. Results from Le Maux et al. (2021) show that participants respond to information even when their lies are perfectly
observed and there thus is no credibility effect. They can be taken as further evidence that the credibility effect is not always the only
belief-based motive individuals hold.®

Fourth, the signaling motives implied by the character-based model can also account for findings from Bicchieri et al. (2023) who
study motivated reasoning and lying. This paper argues and provides consistent experimental evidence, that individuals choose to
believe that a higher fraction of other individuals are lying to justify their own lies. Thus, participants in their experiment choose to
give up belief in the credibility of their report because the composition-based motive that “everybody is doing it” or that “nobody
is perfect” provides a better excuse for dishonesty. Therefore, the credibility and honor-stigma effects of the character-based model
provide a framework that we can use to organize the experimental evidence on how beliefs affect lying behavior.

The following Section 2 presents the model. I apply the model to investigate the determinants of reputation in Section 3.1.
Section 3.2 provides comparative statics concerning the type distribution and provides an application to belief-based interventions.
Section 3.3 extends the model to investigate interventions that detect liars and that study cheating in the context of selection.
Throughout Section 3, I contrast predictions of the character-based model with predictions from a deed-based model. The paper
concludes in Section 4. Proofs of all formal results appear in Appendix A.

2. Model
2.1. Setup

2.1.1. Game form

Consider a game between a continuum of agents and an audience. Nature initially chooses a state j € K= {1,..., K}, where the
probability of nature choosing state j is given by p(j) € (0, 1) and where Z/’;l p(j) = 1. Agents privately observe the realization of the
state and each makes a report a € K to the audience. They then receive a material payoff according to a function y(a) which strictly
increases in a. For notational convenience, we define as A(a,a’) = y(a) — y(a’) the material payoff difference between reporting a
and a’. The audience (she) is a passive player with no action whose payoff we do not further specify. She observes a but not j. The
agents can be thought to be participants in an economic experiment who are asked by the experimenter (the audience) to roll a die.
In this case, the state would be the outcome of a die roll, p would be uniform on K, and y(a) would reflect the experimenter’s choice
of rewards for reporting certain numbers of the die. An alternative interpretation of the setup could see agents as students who, on
the day of an exam, are either sick or healthy. The agent-as-student would then always earn a higher material payoff by claiming to
be sick than by claiming to be healthy.

8 Information provision experiments without an active control group provide little experimental control over how treated participants update to information, relative
to control (Haaland et al., 2023). It is, therefore, difficult to imagine treatments in this framework that could falsify the character-based model. For example, one
problem of this research design is that underestimators might be different from overestimators in unobserved ways. In this case, the treatment assignment (whether
participants update their beliefs downward or upward) is not exogenous. This is not necessarily a problem if the goal of the treatment is to measure the average effect
of information provision. However, it renders these experiments less informative about potential theoretical mechanisms.
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2.1.2. Psychological utility
We consider two psychological utility components—lying costs and belief-dependent image utility—that together with the material
payoff add up to total utility.

Direct lying costs. Reporting a # j, agents incur cost # which is heterogeneous across agents. This cost arises through a purely intrinsic,
moral preference for honesty. That individuals are heterogeneous in their preferences for honesty is documented in experiments such
as Gibson et al. (2013), Gneezy et al. (2013), and Kajackaite and Gneezy (2017). Gibson et al. (2013) in particular show that the lying
cost distribution function consists of many intermediate types, who begin to lie if the returns to lying are high enough. The intrinsic
preference for honesty reflects that agents feel bad for lying. Modeling lying costs as fixed seems appropriate as a first approximation
based on the evidence from observed lying games reported by AN&R and GK&S, where the experimenter observes the individual state
realizations and reports. The data from these experiments shows a “missing middle” pattern, where individuals either tell the truth
or lie to report the highest number, with only a minority of liars reporting a number in between. This suggests that cost functions
that increase in the size of the lie, and which therefore could rationalize partial lying for intrinsic reasons, are not necessarily needed
to describe lying behavior in these experiments.’ The lying cost is unknown to the audience, who however knows that it is drawn
from a distribution F(¢) with full support on (¢, 7] and which is independent of j. We assume that ¢ € [0, A(K, 1)), which ensures that
lying is costly for all agents and that, for some, the material payoff gain from lying is higher than the intrinsic cost. While in most
cases setting ¢t = 0 seems natural, we solve a more general version of the model as we will consider 7 > 0 in parts of the comparative
statics section. Upper bound 7 is a large number, to be specified in detail below.

I will use “lying cost” and “moral type” interchangeably when discussing ?, as this section considers honesty as the only relevant
moral dimension. This is due to the setup of the game, which reflects laboratory lying games and elements of verbal communication.
In these settings, lying comes at no expense to a third party, which allows us to exclusively focus on honesty.'® Further morality
dimensions, such as altruism, might become relevant and interact with honesty in settings where agents cheat someone else, for
example, stealing (Footnote 21 in Section 3 provides further discussion of this point).

Image utility. In addition to being intrinsically honest, agents also value a reputation for honesty. There can be instrumental reasons
to value such a reputation. An expert might like to appear honest to build an enduring relationship with an advisee. A student who
hopes to receive a good letter of support from their professor wants to appear sincere to them. There are also noninstrumental reasons
why an agent might prefer to look honest; many individuals want to appear moral and one indicator of morality is honesty. This
type of image concern follows B&T and other approaches in psychological game theory that formalize the idea that individuals want
to signal “good traits” (Battigalli and Dufwenberg, 2022): Through their actions, agents tell others something about their intrinsic
preferences, and agents want to look as if they have preferences which are valued by an audience. To make an inference, the audience
forms a belief about the expected moral type of an agent reporting a. I call this type of image concern character-based.

Definition 1. The character-based image concern is equal to Rf = E(t]a).

Parts of the paper will compare predictions of the character-based image concern model to those of a model with a deed-based
image concern. When making this comparison, I will follow the formal assumptions of GK&S:

Definition 2. The deed-based image concern is equal to Rf = P(honest|a).

The remainder of this section will be concerned with the model with character-based image concerns. The image utility equals
the image concern weighted by a scalar y > 0,

c
UR,,
where y is not too large so that agents are not disproportionately sensitive to changes in image utility.!’

Total utility. Material payoffs and psychological utility add up to total utility. An agent of type (j,t) who reports a, and is observed
by an audience whose beliefs are such that E(t|a) = Rac, earns utility

u(js1,a,RY) = W(@) = Logjt + uRE.

I now assume that the maximum lying cost is a number 7 > A(K, 1) + pE(#). The assumption ensures, in line with the empirical
evidence provided by AN&R, that there are agents who never lie, independent of the observed state. One immediate consequence
of the assumption is that the audience always puts a positive probability on any state being reported. This property is helpful when
solving for the equilibrium, as described next.

9 1discuss how the model predictions would change in extensions of the model to more complex cost functions in Section 4.
10 The setup might further reflect tax reporting, where individual contributions are a negligible part of total tax earnings.
11 If y is large multiple equilibria can obtain. An explicit upper bound will depend on the preference distribution function. The Online Appendix shows that u <1 is
sufficient if F(t) is log-concave.
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2.2. Equilibrium

The structure of the game makes it a psychological game (Battigalli and Dufwenberg, 2009), as the total utility of agents depends
on the audience’s beliefs about the agents’ moral types.'? Agents’ strategies s map their type into a distribution over reports. Denote
the probability of an agent of type (j,t) reporting a by s(a|j,). In the following, an agent is a liar if they choose a dishonest strategy
where s(a = j|j,t) =0. To put it another way, an agent who never tells the truth is a liar. Conversely, a truth-telling agent is an agent
with a strategy s(a = jl|j,t)=1.

The following equilibrium definition invokes the standard conditions of utility maximization and that agents and the audience
correctly apply Bayes’ rule and have a common prior. This definition follows the literature and serves as a useful yardstick to think
through strategic interdependencies. Since the maximum lying cost is high, every state is reported with a positive probability in
equilibrium. This implies that Bayes’ rule can be applied to calculate the equilibrium reputation of every state, obliterating the need
for further equilibrium refinements to pin down beliefs that are off the equilibrium path.

Definition 3. An equilibrium is defined by strategies s(a|, ), where

c s(a=jlj,0>0,s(a#jlj,H)20,and Y, o s(a=kl|j,t)=1 forall j and 1.
+ s(alj, 7 >0 if and only if a € arg max u(j,,a,RE).

aek
« Agents and the audience hold the correct equilibrium beliefs

o Zrex S stalk.ofryde

a - forae K.
Tiex f; stalk,n) /(D) di

We are further going to focus the analysis in the main text on equilibria where agents play symmetric lying strategies. This
refinement is motivated by the fact that the equilibrium definition above allows for a very rich variety of strategies that liars can
play, some of which might appear “strange”, or, at least, would require a considerable amount of coordination among liars. For
example, with K =4, there can be an equilibrium in which some liars from 1 lie up to report 2 and some agents from state 3 lie down
and also report 2. This equilibrium can be sustained if liars coordinate on their moral type; that is, the liars with the highest moral
type report 2 while those with the lowest moral type report 4. Such behavior can be seen as problematic. Because lying costs are
fixed, liars, conditional on lying, have the same preference ranking among reports. There is no a priori reason why a liar would report
one state over another if they are indifferent over both. The degree to which liars have to coordinate to support such an equilibrium
motivates a refinement that restricts agents to symmetric lying strategies, as defined below. Lemma 1 in the appendix presents more
general properties that hold in any equilibrium of the game.!?

Definition 4. Agents play symmetric lying strategies if s(a = k|j,1), s(a=k|j’,*') > 0= s(a=k|j,t) = s(a = k|j’,¢") for any t,1’ € (1,1],
.
J.j' € K\ {k}.

Lying strategies are symmetric when the agents’ type (j,f) determines whether they lie or not, but does not determine which state
they report. A similar property is imposed by D&D (“uniform cheating”) to obtain their main result. For the deed-based model, K&S
prove that the equilibrium in symmetric strategies is unique. The refinement implies that liars randomize in the same way which
states to report dishonestly. While there are few direct tests of mixed lying strategies, evidence from F&FH is seemingly in line with
this refinement. They show that the reports of participants who take part in a die-roll experiment for a second time, and who reported
the highest payoff in the first experiment, are indistinguishable from the second-time reports of participants who reported the second-
highest payoff in the first experiment. If liars had further conditioned their reports on some intrinsic attributes, we would expect the
reports of those who report the highest state to be systematically different from those who report the second-highest state.'

Solving the model in symmetric strategies gives the main existence and uniqueness result.

Proposition 1. There exists a unique equilibrium in symmetric lying strategies with the following properties:

(i) There is a threshold state k* € K\ {K} and a vector of threshold lying costs i* = (f}, ..., T},) such that:
(a) s(alj,t)>0foralla>k*, t < FJ* and Zf:k*ﬂ s(alj,t)=1forallt < t“;
(b) sta=jlj,t)=1fordlt> z“;.

12 Battigalli and Dufwenberg (2009) provide a framework for games where players’ utility can depend on endogenously formed beliefs. This extends the psychological
game theory framework of Geanakoplos et al. (1989), who only allow initial beliefs to enter utility functions. Allowing for endogenous beliefs is crucial in games with
image concerns because players update their beliefs throughout the game after observing actions.

13 Appendix D gives an example of an asymmetric equilibrium where liars condition their strategies on their moral type.

14 F&FH also show that participants who make reports lower than the second-highest payoff in the first experiment are more likely than others to make reports lower
than the second-highest payoff in the second experiment, implying that decisions are to some extent consistent across both experiments.
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(¢) f}‘ =t for dll j > k*.
(i) RS is strictly decreasing in a.
(iii) If p(j)=1/K for all j € K, the report distribution is strictly increasing in a.

The equilibrium of the game is of the following type: Agents lie only if they observe a state smaller or equal to some threshold
state k*. If they lie, they report a state larger than k*. If p(j) is uniform, state K is reported by most agents, followed by K — 1, and
so on. In what follows, I discuss the equilibrium properties while relegating the existence and uniqueness proof to Appendix A.

I will refer to states that are reported by liars as high states and states that are not reported by liars as low states. The set of high
states is H. Agents either report the state they observed or one of the high states. The parameter assumptions ensure that some type
always reports K dishonestly with positive probability in equilibrium. Moreover, because lying costs are fixed, agents who lie are
indifferent between reporting any of the high states. Because of this indifference, the decision problem becomes binary: agents prefer
lying to telling the truth if and only if they prefer reporting K to reporting the state that they observed. Conditional on lying, they
randomize over reporting any of the high states. Therefore, an agent of type (j,¢) lies if and only if t <7 ; for a cutoff f ; that, if interior,
solves'®

YK) =) + uR = y(j) + uR]. &

Truth-tellers therefore comprise the upper tail of the preference distribution and liars make up the lower tail. Truth-tellers and liars
who observe j have an expected moral type of respectively

MG =E@t> 1)) 2 E@®),
2)

M (i) =Bt <1)) <E®).
The first term is larger than the second, which reflects that liars are stigmatized while truth-tellers are honored. Now suppose that
some type lies after observing j. Because liars maximize utility, their report maximizes y(a) + yRaC. If a type lies after observing j,
this in turn implies that reporting j does not maximize y(a) + ,uRaC. Therefore, no liar reports j and the reputation associated with
reporting it is equal to M* (7 ) >E@). We collect the cutoffs 7 j of each state in a vector 7 and define the expected moral type of liars as

F(i)

L= Z P(observe j|lie)M™(f;), with P(observe j|lie) = L

jek Yier F)

Now consider a state j’ that liars report with positive probability. Because liars maximize utility, j/ must be among the reports that

maximize y(a) + yRaC. This suggests that agents who observe j’ always tell the truth since lying is intrinsically costly and would

decrease utility. In an equilibrium in symmetric lying strategies, all liars randomize in the same way between reporting any state

that is reported by liars with positive probability. For this reason, the reputation associated with reporting j’ is a weighted average

between the expected moral type of truth-tellers (which equals the prior) and the expected moral type of liars (which is strictly
smaller than the prior). Defining r; = P(honest|a = j), it can be written as

(3)

Rf, =ryE@+ (1 —rNL@) if j €H. @

The expression above is smaller than the audience’s prior expectation [E(t) as it is a convex combination of E(t) and L (7). This property
is crucial to rule out candidate equilibria with downward lying. To see this, suppose by contradiction that there is an equilibrium
where s(a=j’|j,t) > 0 for some ¢ and j > j’. We have just shown that symmetric lying strategies imply Rﬁ < [E(t). Furthermore, we

have also argued that RJ.C = M*7 ) > E@). Therefore, an agent who reports j’ after observing j reduces their image utility, their
material payoff, and pays an intrinsic lying cost. This contradicts utility maximization. Therefore, symmetric lying strategies rule out
equilibria with downward lying.

With these arguments in mind, we can determine why any equilibrium in symmetric strategy has to fulfill Property (i) that divides
the state space at k*. Rewrite Equation (1) as

A(K, )+ p(RS, = M* (i) -, =0. )

This equation implies that { ; decreases among j < k*. Therefore, if fi» >t then 7 = i, for all j < k*. For example, if there is a type
who lies after observing k*, there is also a type who lies after observing j < k*. This implies Part (i) (a). Part (i) (b) then follows from
earlier arguments suggesting that, in equilibrium, if a state is reported by liars, no agent who observes that state will lie.

Turning to Part (ii) in the proposition, decreasing reputations, it is useful to distinguish between low states and high states. Among
the low states, reputations decrease as the material payoff of a state increases because, as the material payoff increases, agents have a
smaller direct incentive to lie. For example, agents who report 1, despite having a high incentive to lie, send a higher signal about their
intrinsic honesty than agents who report k*. Reputations also intuitively decrease among high states because liars trade off material

15 The assumption that 7 > A(K, 1) + uE(t) ensures that the Lh.s. is smaller than the r.h.s. for some 7 < 7. If the Lh.s. is weakly smaller than the r.h.s. for t =¢, no
agent lies after observing j. These are the high states for which 7 =t
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payoff against image utility. As the material payoff of reporting a high state decreases, the reputation associated with reporting it has
to increase to ensure that liars are indifferent among high states.

If p is uniform, decreasing reputations imply increasing reporting frequencies; among low states, there is an inverse relation
between the reputation of the state and the proportion of agents who report it. With symmetric lying strategies, the same relation
holds among high states, as the reputation of any state is decreasing in the proportion of liars that are reporting it. Therefore, in the
proposition, (iii) is a consequence of (ii).

The equilibrium described in Proposition 1 is similar to the equilibria of the deed-based analogs (GK&S; K&S). They share the same
threshold state structure where agents lie only if they observe a state below a threshold and liars randomize between reporting any
state above that threshold. Furthermore, they can all replicate the partial lying phenomenon observed in F&FH-type experiments.'°-17
Even the motive behind lying partially is essentially the same: In the equilibrium with symmetric lying strategies, all states in the
lying range are reported by two groups of agents, those who are honest and have expected moral type E(#) and those who lie with
expected moral type £(7*). Reputations associated with reporting a in the lying range only decrease in a because r,, the probability of
being honest conditional on reporting a, decreases in a. Therefore, agents tell partial lies to gain credibility. The same motive explains
partial lying in the deed-based model. The differences between both models become apparent when we look at the determinants of
reputation, as discussed in the next section.

3. Comparisons to the deed-based model
3.1. Determinants of image: credibility and the honor-stigma gap

Let us in this section delve deeper into the determinants of image in the character-based model. This is crucial to sharpen our
intuitions about how image concerns determine behavior. Image concerns lead to strategic interdependencies between agents through
the effects agents’ actions have on equilibrium reputations. We will examine these strategic interactions by shifting the type of the
marginal liar and evaluating behavioral spillovers.

I build up intuition for the results by focusing on the case with only two states. I will provide insights about the impact of reputation
in the general case when discussing comparative statics in Section 3.2. From Proposition 1, we know that with two states there is
an equilibrium in which agents always tell the truth after observing 2 and where some agents lie after observing 1.'® Lying brings a
material payoff gain of A(2, 1) at a cost of . In equilibrium, a fraction F(?) lies after observing 1. Denoting the probability of observing
2 by p, the probability that an agent reporting 2 is truth-telling becomes r(f) = p/(p + (1 — p) F(?)). Reporting 2 over 1 comes with a
reputational penalty of size

Y@ = M*(@) = [FOE@® + (1 = r)M~ (D)) .
——
Reputation from reporting 1 Reputation from reporting 2

After a bit of algebra, we see that it can be equivalently formulated as'®
1 -
() = = X (1= r@)M* (@) = M (D). (6)

This formula tells us that the stigma associated with the high report is proportional to the product of two terms. The term 1 — r(f)
denotes the probability that a report of 2 is a lie. Therefore, the relative stigma of reporting 2 over 1 increases as it becomes more
likely that reporting 2 is a lie. The term M™*(f) — M~ (?) denotes the difference in the moral character of liars and non-liars among
those agents who observed 1, i.e., among those agents that could lie to increase their material payoff. Therefore, the relative stigma
of reporting 2 increases as lying becomes more diagnostic about moral character. In the two-state case, the equilibrium is pinned
down by the threshold type  which is exactly indifferent between lying and truth-telling;

AR, 1) =7 = p¥@).

16 For exercises that calibrate the deed-based model to the data, see AN&R or K&S. Appendix B shows how the character-based can be calibrated to fit the available
experimental evidence.

17 The equilibrium prediction can also capture the student behavior described in the introductory example. Set K = 3 and interpret the states as the student being sick
(observing 3), the student being healthy (observing 2), and the student having an emergency (observing 1). In an equilibrium where k* = 2, sick students always report
being sick, while those who are healthy or in an emergency only report being sick if they have a sufficiently low lying cost. Moreover, students with an emergency
are more likely to lie than students who are healthy. To further account for the fact that, for example, a student in an emergency may not benefit from reporting 2
instead of 1, the model would need to be extended to allow the material payoff to depend on the report and the observed state.

18 With K =2 we do not need the symmetric lying strategies refinement to obtain uniqueness.

19 To see this, use the martingale property of beliefs, E(t) = F(f)M~(f) + (1 — F(f))M*(f), to replace E(t) in the stigma function:

W) = M* () = rNFDHM™ D) + (1 = FOIMH ) = (1 = rHM™ ()
=<p+<1—p)F(r>_ p(L = F(1) )Wm_( PE() . _(-pF(®
p+(U=pF®)  p+1-pF@®) p+(=-pF@  p+(1-pF@)
_FO
" p+(-pFQ)

) M(1)

(M*() = M () = ﬁ(l — rOYM* () = M (D).
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(b

AR2,1) -t

Fig. 2. Equilibrium for K =2.

The left-hand side is decreasing in 7. Now consider the right-hand side. For small values of 7, the stigma function goes to zero as
L X
l-p
As t increases, the stigma changes because of changes in the credibility of the report and in the honor-stigma gap between those who
lie and those who tell the truth after having observed 1;

lim¥(7) = ﬁ X (1 = HO)(M*(0) = M(0)) = 0 X (M*(0) = M=(0)) =0.
I =

V(= —— | (1= ry MY =M @) =) (MO =M @),

—-p —_—— ——

Honor-stigma Credibility

effect (5 0) effect (> 0)
More agents reporting 2 makes it less credible that anyone reporting 2 is truth-telling. This effect leads to an increase in the stigma of
reporting 2 after a marginal increase in 7. In addition, the types of those who lie and those who tell the truth change. The sign of this
additional honor-stigma effect depends on the properties of f(¢), and we will discuss conditions for when it is positive or negative
when discussing the role of non-observability below. However, independently of the moral type distribution, since the honor-stigma
effect is weighted by 1 — r(¢), it becomes less important as the probability of observing 2, p, increases. Therefore, if p is sufficiently
high, the credibility effect dominates. This then implies that an increase in aggregate lying (an increase in f) increases the relative
stigma of reporting 2 over 1 (increases (7). Lies are strategic substitutes; an increase in the lying of one agent crowds out the lying
of other agents. An equilibrium obtains where the stigma function crosses the difference between the material payoff gain and the

direct lying cost as displayed in Fig. 2.

Proposition 2. If p is sufficiently large, the stigma function is increasing in f. Lies are strategic substitutes.

Relation to deed-based image concerns. I relate the findings to those of a deed-based model in which agents are esteemed for
taking an honest action. In a model with such an image concern, agents receive a reputation that is proportional to the probability
that they made a truthful report (see Definition 2). Therefore, image concerns in the deed-based model influence agents’ behavior only
through the credibility effect and not through the honor-stigma effect. The comparative statics of the stigma function with respect to 7
are therefore relatively straightforward; as 7 increases, reporting 2 becomes less credible. Lies are strategic substitutes. The following
sections will explore cases where, due to the character-based model’s honor-stigma effect, the qualitative predictions of the character-
and deed-based models disagree.

The role of non-observability. Uncertainty about whether reporting 2 is a lie or not makes the model distinct from the standard
B&T honor-stigma model. In these models, actions are usually perfectly observed so that the stigma from taking the “bad” over the
“good” action is equal to M*(f) — M~ (7).?° In the case of a single-peaked type distribution, this difference decreases for small 7 and
increases for larger 7. Agents thus face the highest signaling incentives when the marginal type is either very small or very large. As
Adriani and Sonderegger (2019) note, this intuitively happens because agents either want to separate themselves from the few “bad
apples” that exist in the left tail of the distribution or because they want to belong to the “stars” in the right tail of the distribution.
In the non-observed lying game, the reputational wedge of the standard Bénabou and Tirole honor-stigma model gets weighted by
the probability that a report of 2 is a lie, as displayed in Equation (6). This reflects the audience’s uncertainty about the state that
remains after observing a report of 2. Intuitively, a small amount of “bad apples” barely affects the credibility of reporting 2 and
provides agents with weak image incentives to separate to signal honesty. Put differently, truth-telling only pays off reputationally if
the audience expects many agents to lie. Fig. 2 contrasts the stigma function in a non-observed lying game with the stigma function
in a game where the audience can perfectly identify lies. The equilibrium threshold in the non-observed game is always larger than
the threshold in the observed game because identified liars cannot reputationally benefit from pooling with truth-tellers.

20 Most closely related are Bénabou and Tirole (2006), who provide a brief discussion of behavior under forced abstention of some agents (see their Proposition 7).
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Table 1
Stigma functions and their derivatives, by image motive and degree of observability.

Character-based Deed-based
Non-observed (1) = ﬁa — FO)MF (1) = M™(1)) ¥ =1-r(t)

()= l—ip (1= FO)M* (1) = M (1) = P (Y(M* (1) — M’(t))] () =—r'(t)
Observed Y1) = M*H(t) — M~ (1) ¥ =1

¥(t)= M (1) - M~ (1) W (=0

Table 1 summarizes the stigma functions of models with character- and deed-based image concerns, for cases where lies are either
non-observed or observed.?! This paper is mostly concerned with the character-based/non-observed case as displayed in the upper-
left quadrant. Deed-based models of lying (e.g., by GK&S and K&S) are in the upper-right quadrant. The character-based model with
observed actions which, following B&T, is a standard model to explain, e.g., prosocial behavior such as charitable giving, is in the
bottom-left quadrant. The bottom-right quadrant displays the deed-based model for the observed case. As only actions are stigmatized
in the deed-based model, if these actions are observed, the degree of stigmatization will not depend on the behavior of others (i.e.,
the stigma function is flat). A direct implication of this is that beliefs about what others do should not matter for individuals with
deed-based image concerns once their action is perfectly observed. This is a prediction which can be tested empirically. Le Maux et
al. (2021) conduct an experiment that seems to contradict it. In their experiment, lies are observed. However, as participants receive
information about how other participants in the experiment behave, their own behavior changes.

3.2. Comparative statics

We turn to comparative statics of the general model. I will focus on comparative statics concerning the type distributions p(j)
and f (7). These comparative statics provide new insights relative to what we know from the deed-based model, in particular, relative
to the comparative statics reported by K&S. Additional comparative statics with respect to the material payoff of K and the image
sensitivity u are relegated to the Online Appendix.

This section will mainly investigate changes in two outcomes: the likelihood that an agent lies and the threshold state k*. The
first outcome is a straightforward measure of lying. The second outcome is more intimately connected to the image motive. Recall
that liars only report a state lower than K to derive a higher image utility. Therefore, if k* increases, this suggests that liars have
become more willing to trade off the material payoff gain against a decreased image, possibly because the relative stigma of reporting
K decreased. Investigating changes in k* is a useful way to illustrate how image concerns affect behavior.

3.2.1. Changing the state distribution

Image models of lying predict that reporting is sensitive to the distribution of states. Consider starting out with a uniform state
distribution and reducing p(K), the probability of observing K, from 1/K to 1/K —§, equally redistributing probability mass § among
the remaining states. In equilibrium, honest agents and liars pool when reporting K and liars free-ride on the image provided to them
by the higher expected moral type of honest agents. With a lower p(K), the likelihood of an agent reporting K honestly decreases,
which reduces the pooling advantage conferred to liars. Their reports become less credible. Liars will thus find other states to report,
thereby expanding the range of states that are reported dishonestly. This is the intuition behind Proposition 3a below. Since the
prediction works through the credibility effect, the deed-based model makes the same prediction.??

Proposition 3a. Suppose that k* > 1 and that states are uniformly distributed on K. When agents hold character- or deed-based image
concerns, redistributing probability mass 6 € (0,1/K) away from K evenly towards all other states:

(i) Weakly decreases k*.
(ii) Weakly decreases or increases the likelihood that an agent lies.

The predictions of the character- and deed-based model may instead differ if we investigate shifts of the state distribution among
the low states, i.e., among states that are observed but not reported by liars. To illustrate, consider an audience who observes a
high report. In the character-based model, the audience now wonders about how likely it is that this report is a lie (to determine
credibility) and what kind of types tell lies (to determine the expected moral type of liars). The answers to both questions will depend
on the state distribution. For example, agents who lie after observing 1 are of a higher expected moral type than those who lie after
observing k*.2°> When we now distribute probability mass away from p(k*) and towards p(1), the audience attaches a higher expected

21 Note that, when moving from left to right in the table, we compare models that differ in the assumptions they make about the psychological underpinnings of
image concerns. Instead, when moving up or down, we compare models that make different assumptions about the choice environment.

22 See Proposition 6 in GK&S for a related result. GK&S also provide experimental evidence that shows that this prediction is borne out in the data.

23 The fact that “small” lies are more severely stigmatized than “large” lies would be more ambiguous in a setting where agents’ lying decisions have material
payoff implications for a third party. In settings where agents cheat at the expense of others, it would be appropriate to introduce further moral dimensions, such as
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moral type to liars—after all, they are now more likely to have observed 1. This decreases the honor-stigma gap, drawing in liars from
k* and any other low state. If this effect is strong enough, it may lead to an increase in the threshold k£*. However, since increasing
p(1) provides a share of agents with a higher material incentive to lie, overall lying increases, reducing credibility. The total effect is
ambiguous. If the honor-stigma effect is too weak, the credibility effect dominates, and k* decreases. This is the intuition behind Part
(i) of the proposition below. In the deed-based model, only the credibility effect is present, implying that k* decreases, as stated in
Part (ii). This illustrates that in the character-based model, it not only matters how many lie but also who lies, which is not the case
in the deed-based model.?*

Proposition 3b. Suppose that k* > 1 and that states are uniformly distributed on KC. When redistributing probability mass & € (0,1/K)
away from k* towards 1:

(i) With character-based image concerns, the likelihood that an agent lies increases while k* may increase or decrease.
(if) With deed-based image concerns, the likelihood that an agent lies increases while k* weakly decreases.

3.2.2. Changing the moral type distribution

We turn to comparative statics concerning the moral type distribution. K&S show that, in the deed-based model, an increase in
the moral type distribution in the sense of first-order stochastic dominance (F.0.S.D.) decreases the likelihood that an agent lies and
increases k*.

Proposition 4a. (Khalmetski and Sliwka, 2019, Proposition 7) Suppose that agents hold deed-based image concerns. If the distribution of
lying costs F increases in the sense of F.0.S.D., then:

(i) The likelihood that an agent lies strictly decreases.
(ii) The threshold state k* weakly increases.

The intuition behind Part (i) is straightforward; an F.0.S.D. increase in the lying cost makes lying more costly throughout the type
distribution, which reduces lying. Part (ii) is related to the credibility effect. Because fewer agents lie after the increase, reporting K
becomes more credible, which increases the reputation associated with it. This in turn weakly decreases the range of states reported
by liars, because they have less of a need to report a state different from K to disguise their lie.

The additional honor-stigma effect makes related comparative static comparisons of the character-based model more complex. In
two examples below, I illustrate how it can lead to predictions that disagree with the deed-based model. Whenever discussing the
character-based model in this subsection, I assume that the moral type distribution is uniform on (z,7), which I denote by Fy;(1,1,7). I
comment on the reasons and consequences of this assumption after presenting results.

As a first comparative static for the character-based model, consider a rightward shift of the moral type distribution. This shift
essentially increases the lying cost of every agent by the same amount.

Proposition 4b. Consider moving from a lying cost distribution Fy;(t,0,7) to a lying cost distribution Fy;(t,c,f+ c), where ¢ € (0, 1“;(*):

(i) The likelihood that an agent lies strictly decreases.
(ii) The threshold state k* weakly increases.

As the proposition shows, shifting the lying cost distribution to the right in the character-based model has the same effect as
increasing lying costs in the sense of F.0.S.D. in the deed-based model: Higher lying costs imply that fewer agents lie. This makes
reporting K more credible. At the same time, while, for fixed reporting behavior, the reputation levels associated with reporting any
state increase, the honor-stigma gaps between reporting different states remain the same. Therefore, the credibility effect dominates,
which explains the increase in k*. A rightward shift of the lying cost distribution increases lying costs in the sense of F.0.S.D. We
conclude that a distributional shift that increases lying costs in the sense of F.0.S.D. can have the same effect in the character-based
and deed-based models.

Now suppose increasing the upper truncation point 7 of the lying cost distribution, holding the lower truncation point constant.
This also increases the lying cost distribution in the sense of F.0.S.D. However, the resulting comparative static prediction for the
character-based model disagrees with the prediction of the deed-based model.

pro-sociality, into the model. The consequence might be that a “large” lie is more stigmatized than a “small” lie because agents who take from someone else signal
that they care little about the welfare of others. See, e.g., Cohn et al. (2019) for further discussion and evidence that individuals are less likely to cheat for a large gain
than for a small gain when they believe that someone else will suffer from it.

24 A similar result can be derived for the case where probability mass is redistributed from K to 1. However, while all behavioral effects occur through changes in
the type composition of liars when redistributing probability mass away from k*, redistributing probability mass away from K directly reduces credibility because
it decreases the probability of observing the highest state. This may make the theoretical prediction that the honor-stigma effect can dominate the credibility effect
when redistributing probability mass from K to 1 empirically less relevant.
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Proposition 4c. Consider moving from a lying cost distribution Fy;(t,0,7) to a lying cost distribution Fy;(t,0,f + c), where ¢ > 0:

(i) The likelihood that an agent lies strictly decreases.
(ii) The threshold state k* weakly decreases.

The intuition for Part (i) mirrors the preceding comparative statics; increasing lying costs reduces lying. Part (ii) is different because
this comparative static only increases the lying cost of agents in the right tail of the distribution but not that of agents who are in the
left tail. As a consequence, the shift increases the expected moral type of truth-tellers while leaving the expected moral type of liars,
who are located in the left tail, unchanged. For fixed reporting behavior, this increases the reputation associated with reporting a low
state by more than it increases the reputation associated with reporting a high state. Therefore, the honor-stigma gap increases, which
broadens the range of states reported by liars. This shows how the comparative statics predictions of the character-based model with
respect to an F.0.S.D. increase in the moral type distribution can differ from those of the deed-based model.

Remark: Consequences of assuming a uniform type distribution. The uniform assumption ensures that, for j < k*, 7 ;and F G )
are both affine functions with respect to the lying cost distribution shifts investigated here. This implies that these shifts change the
lying cost thresholds and the fraction of agents lying after observing j by the same amount for any j < k*. This keeps the comparative
statics analysis tractable. For other distributions, there may be an additional effect because shifts in the lying cost distribution might
interact with the levels of 7 ;and F G ;)- These levels in turn depend on the model primitives, such as the shape of y(a) and the value
of u which makes it difficult to derive any clear-cut predictions under more general distributional assumptions. While parts (i) of
both comparative statics above can be shown to hold for more general distributions, one may worry about using the results of parts
(ii) above when expecting highly nonlinear lying cost distributions. However, the results still illustrate how, due to the additional
honor-stigma effect, the predictions of the character-based models can differ from those of the deed-based model when investigating
shifts in the lying cost distribution.

Applications to belief-based interventions. Agents in the model prefer appearing as a high type over appearing as a low type. The
reputational stigma of making a dishonest report depends on the distribution of types and on beliefs that agents and the audience
hold about it. We will now apply the above results to investigate how changing beliefs about the type distribution affects behavior.
In particular, we will consider an agent with type (j,f) who faces any of the three distribution shifts discussed above and ask how
this type adjusts their behavior.

One interpretation of the following comparative statics is to think of moving an agent from a population with a certain preference
distribution to a population with a different preference distribution and asking how this agent adjusts their behavior (see, e.g., Adriani
and Sonderegger, 2019). However, the comparative statics also apply if we are willing to entertain a non-equilibrium solution concept
where agents best respond to their subjective second-order belief about the audience’s belief about the type distribution. Seen in this
light, a comparative static that shifts a feature of the preference distribution while fixing the agent’s type can be more literally
interpreted as a shift in the agent’s second-order belief. Such shifts might occur after a norms-based intervention that aims to correct
agents’ misperceptions about average behavior (Bénabou and Tirole, 2011). Alternatively, following Bénabou et al. (2020),%° shifts in
agents’ second-order beliefs could be brought about by third parties who persuade agents to hold a certain belief about the preference
distribution by using narratives.

The following result is a direct corollary of Propositions 4a—4c. Whenever the models predict that a shift in the moral type
distribution weakly increases k*, this suggests that agents have become more willing to trade off the material gain of reporting K
against a decreased image. Therefore, if we fix a type (j,7) and ask how the likelihood that this type lies changes in response to shifts
in the distribution, the comparative statics will go in the same direction as the comparative statics for k*.

Corollary 1. Consider an agent with type 6 = (j,1).

(i) Suppose that the agent holds a deed-based image concern and consider the distribution shift discussed in Proposition 4a (F.0.S.D. increase
in the distribution). Type 6 becomes more likely to lie.

(ii) Suppose that the agent holds a character-based image concern.
(a) Consider the distribution shift discussed in Proposition 4b (shifting the distribution to the right). Type 6 becomes more likely to lie.
(b) Consider the distribution shift discussed in Proposition 4c (increasing 7). Type 0 becomes less likely to lie

As an illustration of the results, consider an agent who is exposed to a narrative that “nobody is perfect”. That is, everyone might
lie if their incentives are strong enough. We can think about this narrative as reducing the agent’s belief about the level of the highest
moral type, redistributing some probability mass out of the right tail of the distribution (i.e., the part where the “perfect” types are

25 Bénabou et al. (2020) study a case where narratives can shift agents’ beliefs about the size of the externality of an action they take, while I look at narratives that
shift agents’ beliefs about the type distribution. The paper by Bénabou et al. (2020) is part of an emerging recent literature that investigates the effect of narratives
on behavior. Other related papers are Eliaz and Spiegler (2020); Foerster and van der Weele (2021), and Schwartzstein and Sunderam (2021). Golman (2023) fully
specifies the equilibrium of a game where agents express potentially controversial opinions and tailor interpretations of past data to increase their reputational utility.
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located) to the left tail. Part (ii) (b) above suggests that, as a consequence, the agent becomes more likely to lie.”® When being told
the “nobody is perfect” narrative, the agent also comes to believe that the likelihood that other agents would lie increases; after
all, the agent reduces their belief in the morality of others. This indicates that, in this example, beliefs about the actions of others
and the agent’s own action are complements. This is fundamentally different from the deed-based model which always predicts
substitutability: The result in Part (i) shows that, with deed-based image concerns, an agent always becomes more likely to lie if they
reduce their belief that others would lie.

It is, however, also not true that beliefs about the lying of others always complement an agent’s own lying propensity in the
character-based model. We can see this in Part (ii) (a). Here, shifting the moral type distribution to the right decreases the agent’s
belief that others would lie, yet it increases the agent’s lying propensity. The reason for this is that the “nobody is perfect” narrative
mainly affects behavior by reducing the honor-stigma gap between lying and truth-telling, while the rightward shift mainly affects
behavior by increasing the credibility of high reports.>”

Can we apply these insights to a setting that is not as stylized as in the model? In empirical applications, it would be difficult
to measure the underlying preference distribution and beliefs about it. However, sometimes it is possible to observe past actions of
others, be it by measuring lying in the lab and exposing future participants to that data or by estimating, e.g., the level of tax income
misreporting from household consumption data. If evidence of high levels of cheating is interpreted as evidence that truth-telling is
not very diagnostic of honor (as in the “nobody is perfect” narrative), this can reduce truth-telling. If an interpretation of the same data
instead makes individuals aware of the high level of suspicion they will raise by making a report that is made by an implausibly high
number of individuals, then it will increase truth-telling. We might thus expect different actors to make arguments that either justify
lying by claiming that others would have behaved in the same unethical way in a similar situation or that encourage truth-telling by
stressing the incredibility of high reports.

The role of type uncertainty. Moving beyond F.O.S.D., consider an audience that knows the history of agents’ actions, which she
can use to reduce her prior uncertainty about the agents’ types. How do agents adjust their behavior in response to the audience’s
new beliefs? To study the role of decreased uncertainty about moral types, we will investigate the effects of reducing the dispersion of
its distribution in the sense of a mean-preserving contraction. As before, we will do this for the family of uniform type distributions.
To anticipate the intuition behind the following comparative static, think about taking noise out of an initial moral type distribution.
The resulting less dispersed distribution will have thinner left and right tails than the initial distribution. As a consequence, the
conditional expectations M (r) and M~ (¢) will take on less extreme values. This in turn decreases the honor-stigma gap, which leads
to the following result.

Proposition 5a. Consider moving from a lying cost distribution Fy;(t,0, 1) to a lying cost distribution Fy(t,c,f—c), where ¢ € (0, min{f;:* R % e

(i) The threshold state k* weakly increases.
(ii) Fixing a type 6 = (j, 1), this type becomes more likely to lie.

In the character-based model, agents want to convince the audience that they are of a high type. As the audience’s prior becomes
more certain, agents have less room to move the audience’s prior by taking any particular action. Their actions in turn are less guided
by image concerns. This makes partial lies less likely and increases any fixed type’s incentive to lie. As this comparative static is
driven by the honor-stigma effect, it is not predicted by the deed-based model. Instead, the predictions of the deed-based model are
ambiguous as the credibility effect, depending on circumstances, can be positive, negative, or equal to zero.

Proposition 5b. Suppose that agents hold deed-based image concerns and consider reducing the dispersion of F in the sense of a mean-
preserving contraction.

(i) If the initial likelihood that an agent lies is sufficiently high:

(a) The threshold state k* weakly decreases.

(b) Fixing a type 0 = (j, 1), this type becomes less likely to lie.
(ii) Otherwise:

(a) The threshold state k* weakly increases.

(b) Fixing a type 0 = (j, 1), this type becomes more likely to lie.

26 Note that the distribution shift discussed in the text is the opposite of the distribution shift discussed in the corollary, such that a reduction in the highest type
must lead to an increase in the likelihood of lying.

27 As a referee helpfully points out, if we consider increasing the lower truncation point of the moral type distribution instead of decreasing the upper truncation
point, the predictions of the character- and deed-based models coincide because the honor-stigma effect will go in the same direction as the credibility effect: Increasing
the lower truncation point increases the expected moral type of liars, decreasing the honor-stigma gap. This makes lying more attractive. At the same time, it also
shifts relative probability mass from lower to higher moral types, reducing lying and increasing the credibility of a high report. This also makes lying more attractive.
Therefore, the character- and deed-based models predict that increasing the belief about the lower truncation point increases the likelihood of lying. This is an example
of a case where agents become more likely to lie after they reduce their belief about the lying propensity of others.
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There is an interesting connection between the most recent comparison and the influential criminological theory by Braithwaite
(1989) (see also Makkai and Braithwaite, 1994). Braithwaite distinguishes between reintegrative and disintegrative shaming. Shaming
is reintegrative if it condemns a moral transgression but does not make inferences about the personal traits of the transgressor based
on the transgression (what we may call deed-based). Shaming is disintegrative if it generalizes from transgressions to the personal
traits of the transgressor (what we may call character-based). In this theory, disintegrative shaming leads to worse outcomes as
transgressors are labeled as deviants, and expectations about their deviant character stay attached to them. Transgressors in turn
become more likely to re-offend. The comparison between the character- and deed-based models may be seen as giving a formal
rationale for that distinction. The point is that in a population that mostly focuses on character-based image, signaling incentives,
and thus truth-telling, decrease as the audience forms more precise priors.?®

3.3. Applications

This section considers two applications of the model that embed it in a broader context. We first analyze the effects of different
forms of lie detection and disclosure. Secondly, we consider a selection game, where agents first indicate whether they are interested
in participating in a lying game or not before they possibly participate. As I will show, the character- and deed-based models make
different predictions in these applications. In the first application, this has implications for optimal verification and disclosure design.
The results from the second application could be especially useful for experimental researchers who aim to conduct sharp empirical
tests of the character- and deed-based model.

In both applications, off-equilibrium beliefs do play a role in the analysis. I will use the refinement of Dufwenberg and Lundholm
(2001) to determine off-equilibrium beliefs.

Definition 5. If a is an out-of-equilibrium action, then

RE =fe(j.))= argmin u(j,t,a*(j.0),E(t|a*(j,1))) — u(j.t,a,1).
(.DELX(.T]

Under the refinement, the audience attributes the out-of-equilibrium action to the type that faces the smallest utility loss from
deviating from their optimal to that action.

3.3.1. Verification and disclosure of lies

If individuals care about their image, they should react to threats of being verified and publicly exposed as a liar. This has
motivated authors to promote raising the salience of caught lies in the policy mix to increase honesty (e.g., Abeler et al., 2019). Such
policies are, for example, already used by some US States that maintain publicly accessible websites that list the names and addresses
of individuals who accumulated tax debt (Perez-Truglia and Troiano, 2018). With character-based image, agents are sensitive to how
their lies will be disclosed after verification. This section discusses how the type of disclosure policy might matter.

Consider an additional player in the game, the investigator. After reports are made, the investigator detects the state observed by
any agent with probability z € (0, 1). In its most basic form, the investigator could rely on coarse disclosure and disclose whether the
agent lied or not, but not the state observed by a liar. Such a regime results in an image of £(f) for a disclosed liar. The expected
reputation of a liar reporting K then becomes

E[R$ |observe j < K] = (1 — )(rg E(®) + (1 — r) L)) + 2L (D).

As they gain a lower reputation when disclosed as a liar, agents prefer not being disclosed as a liar to being disclosed. Introducing
verification and disclosure thus reduces lying because it reduces its (expected) credibility. It also makes partial lying less attractive
as partial liars are as likely as full liars to be caught lying so the reputational advantage of partial over full-extent lying becomes
smaller.?’

Proposition 6a. After an increase in the probability of lie detection r:

(i) The threshold state k* weakly increases.
(ii) The likelihood that an agent lies decreases.

28 Experimental evidence suggests that lying becomes more prevalent in repeated environments. In their meta-study, AN&R report a small, but significantly positive,
coefficient of the round of repetition on reporting. However, there are at least two concerns with interpreting this finding as being consistent with the character-based
model: First, experimental participants usually know in advance that they will repeat the lying task, and it is not clear how forward-looking their behavior is. Second,
the experimenter typically inspects the report sequences only after the experiment, so it would be wrong to think of the experimenter as an audience who updates her
belief after every single report.

2% An interesting extension of the model could consider an investigator who, faced with a distribution of reports, can choose to verify a fixed fraction of reports. If
the goal is to maximize the lie detection rate the investigator should disproportionally focus on investigating reports of the highest state. This could, contrary to the
present result, encourage partial lying.
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Assume for the rest of the section that the prior type distribution is uniform.® Since the investigator observes the state, they
could additionally commit in advance to disclosing it with some probability y € (0, 1). Such contextualized disclosure would result in
an image of M~ (f ;) for caught liars. Consider going from the coarse to the contextualized regime. For liars from the lowest states,
the honor-stigma gap decreases because their expected moral type is larger than that of the average liar. They therefore become more
likely to lie. The honor-stigma gap will instead increase for liars from higher states, who have a smaller expected moral type than the
average liar. They become less likely to lie. These first-order effects lead to an increase in the average size of the lie.

Now consider an agent who observes one of the lowest states. The direct effect of introducing the contextualized disclosure regime
encourages them to lie because they can separate from other liars in case of disclosure. Albeit this direct effect is there, it is also
relatively small; agents from the lowest states are overrepresented among liars, so that, already under coarse disclosure, it is likely
that a disclosed liar observed a low state. This makes their experienced decrease in the honor-stigma gap small. In contrast, the
reputational penalty of going to contextualized disclosure is relatively harsher for agents from higher states as they only constitute a
minority of liars. Therefore, the direct effect of going to contextualized disclosure has a larger behavioral effect on “small” liars who
reduce their lying, than on “large” liars who increase their lying.

Choosing between coarse or contextualized disclosure thus constitutes a tradeoff between minimizing the total lying rate and the
average size of lies.

Proposition 6b. Suppose that lies are detected with probability = > 0 and that t ~ U (0,7). After an increase in the probability of disclosing
the state y:

(i) The average size of lies increases.
(ii) The lying rate decreases.

Relation to deed-based image concerns. Under deed-based image, introducing a nonzero verification probability also reduces lying.
Notice how the expected reputation of a liar reporting K becomes

[E[Rllglobservedj <K]=(1-7m)Xrg+xx0,

i.e., reporting K comes with a lower expected credibility as = increases. However, adding contextualized disclosure will not affect
behavior because the audience does not differentiate between different types of liars—the equation above shows that the reputation
awarded to a disclosed liar is equal to 0, independent of their observed state j. Therefore, providing additional context about the disclosed
liar does not influence the audience’s judgment. We summarize these insights in the following result.

Proposition 6c¢. Suppose that agents have deed-based image concerns. After an increase in the probability of lie detection:

(i) The threshold state k* weakly increases.
(ii) The likelihood that an agent lies decreases.

Lying behavior is invariant to changes in the probability of disclosing the observed state y.

3.3.2. Selection into lying opportunities

This section studies lying in the context of selection. I will show that if agents have some control over whether they will participate
in a lying game or not, the character-based model generates comparative statics that are different when compared to a model that
studies selection with deed-based image concerns and when compared to a setup without selection. These results should be of interest
to applied researchers who study lying in the context of selection and might be useful to experimentalists who want to distinguish
between character- and deed-based image concerns in the lab.>!

We embed the lying model in a selection game, where agents first make a participation decision i € {0,1} that indicates their
interest in participating in the lying game (i = 1) or not (i = 0). To focus on essentials we consider a binary lying game with K =
{1,2}. After the participation decision, nature makes two moves. First, it makes a random move that determines whether the agent
participates in the lying game or not—we will discuss this in detail below. Second, it draws a state j € K with the probability of
Jj =2 being p € (0,1) and the probability of j =1 being 1 — p. If they take part in the lying game, agents then report a € K and earn
a material payoff y(a). Agents who do not participate in the lying game do not report and instead earn a material payoff y(j) that
corresponds to the realization of nature’s draw. This setup is similar to the design that Houdek et al. (2021) use to experimentally
study selection into lying opportunities. In their study, participants are offered a lottery where they have to correctly predict the
realization of a random number. They can choose to participate in a nonmanipulable version of the lottery where they first write

30 This is mainly for ease of exposition. Similar results can be derived for different distributions.

31 Selection has been studied in the context of public sector jobs with Hanna and Wang (2017) providing evidence that, in India, more dishonest individuals select
into public sector jobs while Barfort et al. (2019) find that, in Denmark, more dishonest individuals instead select out of public sector jobs. These findings are possibly
explained by differences in the corruption opportunities that the public sector offers in different countries. Lab studies have used selection tasks to structurally relate
individual preferences to lying behavior. Konrad et al. (2021) elicit the WTP to participate in a lying game to recover individual lying costs, and Houdek et al. (2021)
study selection into cheating opportunities to systematically relate individual-level characteristics to the selection choice and study interventions.
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Note: End nodes show material payoffs.

Fig. 3. Selection game. (For interpretation of the colors in the figure, the reader is referred to the web version of this article.)

down their prediction and then observe the realized number, or in a manipulable version of the lottery where they first observe the
number and then write down their prediction. The manipulable version of the lottery is a lying game since individuals can adjust their
predictions after observing the state. I complicate this setting by weakening the relationship between the participation decision and
actual participation in the lying game. This will allow for a clear distinction between the character- and deed-based models. Consider
the game tree in Fig. 3. As its first decision, nature draws a number z. If the agent does not indicate interest, nature chooses z = 1
with probability € € (0,1) and z = 2 with probability 1 — ¢. If an agent indicates interest, nature either chooses z =1 or z = 3, with
probabilities g + € € (¢,1) and 1 — g — ¢, respectively. Agents only participate in the lying game if nature chooses z = 1. Therefore,
by indicating their interest, agents can increase the probability that they will participate in the lying game by g. After all decisions
have been taken, the audience observes the realization of z and the agent’s lying game report (if applicable) and makes an inference
about the moral type.>?

The information sets drawn at the end nodes of the game tree display the audience’s information at the end of the game. Conditional
on not participating in the lying game, the audience can tell whether an agent indicated interest (the realization of z is 3) or not (the
realization of z is 2). Participation in the lying game is, in contrast, not a perfect signal of indicated interest, because z = 1 can occur
after any participation decision. In the following, we will show results for the case where ¢ — 0, i.e., where participation is an almost
perfect signal of indicated interest. This setup allows us to sharply distinguish between different signaling motives.>®> As before, we
assume that the image weight is small enough to ensure a unique equilibrium.

Proposition 7a. As € — 0, the equilibrium of the selection game is characterized by two thresholds i < f; ; which are defined in

AR ) —Fp = M* ()= M=),

_H
q(1—p) (
AR, ) =116 =M ([ 16) - M (e))

and agents choose

32 To implement this game in a lab experiment, consider a design where participants first privately choose to draw from one of two urns. Urn 1 is filled with red
and blue balls and Urn 2 is filled with red and yellow balls. Participants draw once and show their drawn ball to the experimenter, who lets them participate in a
manipulable lottery if they show a red ball and in a nonmanipulable lottery if they show a blue or yellow ball. Including a fraction of ¢ red balls in Urn 1 and a fraction
of € + ¢ red balls in Urn 2 would implement the game tree in Fig. 3.

33 It also helps us to sidestep an additional discussion about the possible nonexistence of equilibria. Suppose that € = 0 and consider a candidate equilibrium where
only agents that are planning to report 2 indicate their interest. The reputation associated with reporting 1 is not pinned down in the candidate equilibrium because
no type reports it. While the equilibrium refinement from Definition 5 can be used to determine the off-equilibrium belief, whether an equilibrium exists or not will
depend on properties of the moral type distribution f (7). Allowing that € > 0 but possibly very small instead ensures that the reputation associated with reporting 1
is pinned down by the expected moral type of an agent who by chance participated in the lying game, even though they did not indicate their interest.

353



T. Fries Games and Economic Behavior 147 (2024) 338-376

i=1,a=2ift <ic and for any j,
i=0,a=2ift€(c,i.] and for any j,
i=0,a=jift>1,; and for any j.

The equilibrium has the following properties:

(i) The likelihood that an agent indicates interest in the lying game increases in q.
(ii) The likelihood that an agent indicates interest in the lying game decreases in p.
(iii) The likelihood that an agent lies in the lying game conditional on observing 1 is invariant in p.

In equilibrium, agents indicate their interest in the lying game only if they are planning to cheat, i.e., if their moral type is
sufficiently low. This makes the participation decision informative about an agent’s type—among those who do not participate, those
who indicated interest (where nature chose z = 3) consequently receive an image proportional to M~ (7), which is lower than the
image conferred to those who neither indicated interest nor participated in the lying game (where nature chose z = 2) and whose
image is proportional to M (7). Indicating interest is stigmatized. Agents trade off this indicated-interest stigma against the expected
material payoff gain of indicating interest. This can be calculated as follows: Indicating interest raises the probability of participating
in the lying game by ¢. Conditional on participation, agents gain in material payoff relative to not participating with probability
1 — p, when they observe 1 and report 2. In all other cases, indicating interest has no consequences for the material payoff. Therefore,
indicating interest only increases the material payoff with probability q(1 — p). Parts (i) and (ii) of Proposition 7a now follow quite
naturally: Increasing ¢ increases the expected material payoff gain from indicating interest while increasing p decreases it. Changes
that increase the expected material payoff motivate a larger fraction of agents to accept the associated stigma and indicate interest.

Part (iii) immediately follows since everyone who participates in the lying game lies. This prediction is very different from what
the character-based model would predict without selection; there, an increase in p encourages those who observe 1 to lie. The reason
for the difference is that, without selection, liars who report 2 pool with a random sample of non-selected types who are of a higher
expected moral type. This random sample becomes relatively larger as p increases, which makes reporting 2 more credible and
lying thus more attractive. In the selection game, in contrast, even those who honestly report 2 in the lying game have a low image
because, by participating in the lying game, they already signal that their lying costs are low. Indeed, in the equilibrium of the
selection game, among those who report 2, liars and truth-tellers are of the same expected moral type. Therefore, liars do not enjoy
a pooling advantage when reporting 2 in the selection game, which mutes the credibility effect.

Relation to deed-based image concerns. The predictions of the character-based model are different from the predictions of the
deed-based model, as Proposition 7b clarifies. Since only the reporting decision is a relevant signal about whether an agent tells the
truth or lies, there is no stigma associated with indicating interest. Thus, agents do not face a tradeoff between expected material
payoff gain and reputational stigma when making their participation decision. Participation is therefore independent of p and ¢, in
contrast to the character-based model. As a second difference, the likelihood that an agent lies after observing j = 1 increases in p.
Essentially, regardless of the selection process, agents with deed-based image concerns want the audience to believe that they are
telling the truth. As p increases, reporting 2 becomes more credible, which makes lying more attractive.

Proposition 7b. Suppose that agents have deed-based image concerns. As € — 0, the equilibrium of the selection game is characterized by a
threshold £, which is defined in

AR ) =Ty = (1—4)
PN T = pFGy)

and agents choose

i=1,a=2ift <fp and for any j,
i=1,a=jift>1ip and for any j.

The equilibrium has the following properties:

(i) The likelihood that an agent indicates interest in the lying game is invariant in q.
(ii) The likelihood that an agent indicates interest in the lying game is invariant in p.
(iii) The likelihood that an agent lies in the lying game conditional on observing 1 increases in p.

With deed-based image concerns, all agents indicate interest in the lying game. They do this because they can only signal an honest
action in a situation where they have the option to lie. As the image utility always adds something positive to agents’ total utility,
agents prefer sending any signal to not sending a signal. A different specification of the deed-based model where the image utility
enters total utility as a cost (i.e., where agents face costs of being suspected of lying; Khalmetski and Sliwka, 2019) instead predicts
the same selection pattern as the character-based model. Agents indicate interest only if they are planning to lie. However, also in
this alternative deed-based model, only the lying game decision sends a signal to the audience. The Online Appendix formalizes that,
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as a consequence, both variants of the deed-based model predict that the selection decision does not depend on p and g. Therefore,
the predictions of the character-based model are also different from an alternative specification of the deed-based model that is closer
to the character-based model in terms of selection behavior.

4. Discussion

This paper presented a model where agents derive reputational esteem from being perceived as an honest character. Such a model
can explain many of the previous experimental results on lying games. Differences with other lying models emerge because agents’
signaling motives (credibility vs. honor-stigma) differ. The results are illustrated in applications to the behavioral effects of norm
interventions or narratives, they make predictions about the short- and long-term effects of different shaming conventions, have
implications on how lies should be disclosed, and predict how selection into lying opportunities affects behavior.

4.1. Extensions

Two simplifying assumptions were maintained throughout the analysis; that intrinsic lying costs are fixed and that agents care to
the same extent about image utility. I will now briefly discuss the consequences of relaxing these assumptions.

Behavior when lying costs are not fixed. Non-fixed lying costs have been studied in the context of the deed-based model by GK&S
and K&S. Both papers provide results for the case where lying costs consist of a fixed, moral type-dependent and a variable, moral
type-independent component. For example, K&S assume that lying costs increase linearly in the distance between the report and the
observed state. They show that, compared to a model with only a fixed lying cost, all equilibrium features of the deed-based model
remain qualitatively the same. It is relatively straightforward to show that the same results translate to the character-based model.
As long as variable lying costs do not interact with the moral type, they will not fundamentally change equilibrium behavior. The
Online Appendix provides formal results for the case where the moral type interacts with the variable lying cost. That is, agents face a
higher marginal cost of lying if they are of a higher moral type. Under this assumption the equilibrium prediction is that agents report
any state but 1 dishonestly with positive probability. The Online Appendix argues that this prediction, however, is not particularly
realistic in light of the experimental evidence that we have on behavior in observed lying games.

Heterogeneous image concerns. The Online Appendix also provides results that relax the homogenous image concern assumption.
Consequences of such a relaxation have been explored by Zakharov (2023) in the context of the deed-based model. When different
agents care about their image to different extents in the character-based model, partial lying can still emerge in equilibrium, but it will
be of a slightly different kind. Remember how in the baseline analysis, liars are indifferent between reporting any state that is reported
dishonestly with positive probability in equilibrium. With heterogeneous image concerns, this is no longer the case: some agents will
value image utility more than others, which leads them to strictly prefer partial to full lying. The resulting equilibrium thus predicts
that liars separate by their image type. For example, the least image-concerned liars report K while more image-concerned liars report
K — 1. Heterogeneous image concerns can also lead to downward lying. Since a highly image-concerned agent will prefer honestly
reporting K — 1 over honestly reporting K, they might also prefer dishonestly reporting K — 1 after observing K if their intrinsic lying
cost is sufficiently low. With heterogeneous image concerns, the character-based model can also account for experimental results from
die-roll games that in some cases document a report distribution where the mode is smaller than K.>* Such a reporting pattern seems
puzzling when seen through the lens of a deed-based model since deviating from the mode towards reporting K would increase the
material payoff and lower the audience’s suspicion. The motivation for agents with character-based image concerns to report the
mode purely follows from the honor-stigma motive.

4.2. Going forward

In addition to offering new theoretical insights, the model also generates several testable predictions. Going ahead, I identify three
types of possible future research that could be informed by the theoretical lessons from this paper.

First, future experiments could address specific behavioral mechanisms identified by the theory and measure their empirical
relevance. Section 3.3.2 provides new comparative statics results for the selection game, where the character- and deed-based models
make fundamentally different predictions. One could translate the selection game into a lab experiment to measure how participants
respond to changes that make the participation decision more consequential (that increase ¢) and that change the state distribution
(that increase p). Such an experiment could provide a clean test of the empirical relevance of the different propositions.>>

34 Qut of 24 papers included in the AN&R meta-study that employ a one-shot die-roll lying game, 8 contain experiments where the highest state is not the modal

report. Most of these experiments have been conducted outside traditional lab environments in settings where the social distance between the audience and participants
is arguably lower and where the image motive thus might play a greater role. For example, Ruffle and Tobol (2014) conduct an experiment with Israeli soldiers who
have to report the outcome of a die roll to an army official. The higher the reported die roll, the earlier the soldiers will be released from duty on one weekday
afternoon. They find that some soldiers lie to the army official and that most of them report the second-highest state.

35 The idea that experiments mainly serve to test the empirical relevance of different propositions is borrowed from Battigalli and Dufwenberg (2022), who argue
that different theories are not necessarily mutually exclusive, with their relative empirical relevance depending on the situation. This paper takes a similar stance
concerning character- and deed-based image motivations, as there are plausible contexts that would favor one or the other model, as argued in the introduction of
this paper.
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Studying lying in contexts where individuals make more than one decision is also of practical relevance. The character-based
model cautions us that in situations where people with a “history” face a cheating opportunity, image-based interventions might have
unintended consequences. If the side product of an image-based intervention is to record and facilitate access to individual decision
histories, the character-based model suggests that this can increase lying if it reduces type uncertainty (as shown in Proposition 5a). In
the selection context of Section 3.3.2, the character-based model suggests that an intervention that reduces the credibility of reporting
a high state might not have the desired impact of increasing honesty if agents have some agency over whether they find themselves
in a situation where they can make such a report.

Second, future experiments could not only try to identify preferences but also the strategic reasoning of individuals who hold
these preferences. In the current context, experiments that reinforce or create certain signaling motives through monetary incentives
seem attractive. For example, introducing an investigator who might disclose and punish liars could serve to increase the credibility
motive. Conversely, giving participants instrumental motives to appear trustworthy, e.g., by including a stage after the lying game
in which participants play a trust game, could increase participants’ concern about the composition of types that their report pools
them with.

Third, the paper’s applications show that beliefs can influence lying behavior for numerous reasons. In the character-based model,
in addition to the question of how many people lie, questions such as who lies and why become important. Designs that hold the
objective statistical data provided to participants about reporting of others constant but change the interpretation of the data provided
along with it (similarly to what Hillenbrand and Verrina, 2022, do in the context of a dictator-giving experiment) could test the
behavioral relevance of narratives that aim to raise the credibility or honor-stigma effects.
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Appendix A. Proofs
A.1. Proof of Proposition 1

We first provide three lemmas before proceeding with the proof.
Lemma 1 (General properties of equilibria without the symmetry refinement). In an equilibrium

(i) If sta=kl|j,1)>0 and s(a=1|j,1) > 0 for some type (j,1) with j # k and j # I, then y(k) + uRS = y(I) + uRE.
(ii) If there is a type (j,t) with j # k for which s(a = k|j,t) > 0, then s(a = k|k,t) =1 for all types (k,t) and s(a = j|l,t) = 0 for all types
(I,t) with [ # j.
(iii) There is a type (j,t) with j < K for which s(a = K|j,t) > 0 and for all types (j,t) with j > 1, s(a=1|j,t)=0.
(iv) If K > 2 and the ratio A(K, K — 1)/ u is sufficiently small, then there is a type who will lie and report a number different from K.

Proof. (i) An agent who observes state j will lie if there is a state k such that

(k) =1+ uR > () + uRS. A1)

Since y(K) > y(j) for j < K, there cannot be an equilibrium where all agents tell the truth. In this case, the reputational payoff would
not depend on the reported state, and there would be an agent of type (j,f + €), where € > 0 is arbitrarily close to zero, who could
gain by reporting K. Because lying costs are fixed, agents always can make a report a to gain a gross payoff before lying costs of size

a € arg max y(a) + MRaC. These considerations imply point (i).
aekl

(ii) It is useful to define a set
H= {jelCljeargmaxy(a)+;4RaC}
aekl
that collects all states that are reported dishonestly with positive likelihood in equilibrium. If someone who observes j lies, this

implies by utility maximization that j ¢ H. Therefore, no agent will lie and report j if s(a # j|j,?) > O for some type. By the same
reasoning, no agent will lie if they observe a state j € H, as lying is costly and does not lead to higher payoffs.

(iii) Consider again the incentive constraint (A.1) and note that the payoff from lying strictly decreases in the lying cost. It follows
that an agent lies if their lying cost is sufficiently low. In particular, for each state j there will be a threshold lying cost 7 ; and agents

(j,t) will lie if t <7 ;» where 7 ; > 1. Now consider the reputations that are associated with agents who observed state j. Truth-tellers
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comprise the upper tail of the preference distribution, while liars make up the lower tail. Truth-tellers and liars have an expected cost
of respectively

M@ =Et> 1)),

M) =E@t<17).
Part (ii) implies that, if a state is not lied at, its reputation is equal to the expected type of agents who are above the threshold;

Rf =M* (i) if j ¢ H. (A.2)
Claim 1: K € H. Suppose the contrary, K ¢ H. Then, for all states j € H,

YD)+ HRT > W(K) + uRY, and y(K) > y()). (A3)

This in particular implies that RI.C > RS, for all j € H. From (A.2) it follows that R > E(f) and more generally E(t|report j & H) >
E(t). By the martingale property of beliefs, it then follows that E(t|report j € H) < [E(t), which requires that ch < E(¢) for some
Jj € H.%° Combining the inequalities, we arrive at Ri >E@) > RJC for some j € H, which is a contradiction to (A.3).

Claim 2: 1 ¢ H. Suppose the contrary, 1 € H. Then, for all states j ¢ H,

YU+ uRS < y(1) + uR{, and y(1) < y()). (A4)

This in particular implies that Rlc > R].C for all j & H. Since Rf is a convex combination of the prior and the reputation of liars, the

highest value Rf can obtain is smaller than max{[E(t), max{7}} < E(t|t > max{7}). Since ch = E(t|t > max{{}) for some j ¢ H, we
arrive at a contradiction to (A.4).

(iv) Consider an equilibrium where H is a singleton. It then holds that

C C
VK =D+ uRp | <y(K)+uRg,

because every liar must prefer to report K over K — 1. We can rearrange this inequality to

AK,K - 1)

c c

Ry —Rgs———. (A.5)
I

Since K — 1 ¢ H, it follows from (A.2) that R1C<_1 > E(t). Furthermore, if H is a singleton then by the martingale property of beliefs,

Ri < E(2). The left-hand side of (A.5) is strictly positive. Thus, there is a contradiction if %

is sufficiently small. []

Consider the function

T (@7, ) =AK, j)+ u(p — MT@D) -F=0.

Denote the 7 that solves that equation by 7 (@) and define f (@) = max{7 (@),1}. The function 7 (@) implicitly defines a threshold
type (j,f /(9)) who is indifferent between reporting K and ; if the reputation associated with reporting these states are Ri =@ and
R}.C = M*(i,(@)), respectively.

Lemma 2 (Properties of { (@). The derivative ang) €(0,1)iff (@) >1 and u is small enough. The derivative is increasing in y.
Proof. 7;(¢p) is implicitly defined in
i+ u|[M*(E) — 0| - AKK,j)=0. (A.6)

Implicitly differentiating the equation brings

0fj((p) _ 7
09 1+ uM¥ (@)

if j <k*,

where M™(f) > 0. Therefore, the derivative is between 0 and 1 if y is small (e.g. u < 1). It also gets clear from taking the cross-
derivative with respect to y that the derivative is increasing in u. []

36 The martingale property states that a Bayesian audience never changes her prior on average. In the present context, E[E(t|a)] = E(t).
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Defining a vector /(@) = (f,(@), ..., x (¢)), we can define the expected moral type of liars as

A F () A
Li@n=Y —L2 MG (o).
¢ ,;C Tecx Faon 07

We now provide properties of L.
Lemma 3 (Properties of L(i(¢))). L(#(@)) is (i) a continuous function in ¢ whenever some { >t with (ii) % < 1 if u is small enough. There
exists (iii) an interval (¢™", E(t)), where

i JEO=QAK D =D/u FED> (AWK, D=0/u
¢ I3 otherwise

and & = L(1(€)) is a fixed-point. For all ¢ on this interval, L is continuous and L({(¢)) < .

Proof. (i) The functions 7 (@) and M~ (?) are continuous functions. The threshold types f can take on values between [z,7) and the
c.d.f. F(¢) is continuous on 7 € (1,7]. Since F(¢) =0 and ltm}F (t) =0, F(t) is also continuous on [t,f]. Taking products, sums, and

(nonzero) quotients of continuous functions preserves continuity, which ensures that £(#(¢)) varies continuously with ¢ whenever

some 7; > 1, so that the quotient in L(7(¢)) is nonzero.

(ii) Write the derivative as

%

Lemma 2 shows that 0 increases in p. Therefore, there is a small enough u so that = < 1. Appendix E shows that 4 <1 is sufficient

“In

_/
0@

~>|n

in case f(¢) is log-concave.

(iii) Lemma 1 shows that there is always lying from 1 and that no liar reports 1. This implies that, in equilibrium, y(K) + u¢ —
t > y(1) + uE(t) and therefore in any equilibrium ¢ > max{zs,E(t) — (A(K,1) —)/u}. If E®) — (A(K,1) —t)/u >t then it follows
that L(#(p™" + ¢)) < ™" + ¢ for an arbitrarily small € > 0 (since fl((pmi“) =1). The assumptions on 7 ensure that agents with
the highest moral type never lie even if @ = E(t). Therefore, L(#(E(t))) < E(¢). Since d—E < 1, it follows that L(#(@)) < ¢ for all

@ € (E@)— (AK, 1) = 1)/u, E@®). IFE®) — (A(K, 1) —1)/u <t then L(#(t)) > t, since 7, (¢) > t However, as L(/(E(t))) < E(t) and — < 1
there exists a unique fixed-point & > 0 at which L(#(£)) = £. Therefore, L(f(@)) < @ for all g € (&,E(t)). [

Proof of Proposition 1. Throughout this and the following proofs, we use ¢ to denote the reputation associated with reporting K
RQ).

Claim 1: If s(a # j|j,1) > O for some (j,1) then there is a 7 () > t such that s(a = j|j,t") =0 if /' <7;(e), sta=jlj,t")=1ift' >1;(p),
and the reputation associated with reporting j is RJ.C =M*{ (). First, Lemma 1 (iif) implies that there is at least one type who lies to
report K and Lemma 1 (i) implies that if there are two states reported by liars with positive probability, then these two states must
yield the same utility gross of lying costs. Combining these observations we find that, if s(a # j|j,t) > 0, then

YK) + pgp =12 y(j) + uRS.

The Lh.s. decreases in ¢, which suggests that there is a 7 ; such that the equation above holds with equality. Second, if s(a # j|j,#) >0
for some (j, 1), then Lemma 1 (ii) suggests that no agent who observed j’ # j reports j. This implies only agents of type (j,t > f )
report j, which suggests that RJ.C = M*(#;) > E(t) and that 7, is defined by 7;(¢).

Claim 2: The threshold f (@)=t if and only if s(a = j|j,t)=1 for all t. For the if-direction, observe that s(a = j|j,?) = | implies that

Y(K) + o — 1= y(j) + uE@®),

where 7 < t. By the definition of 7 (@), this implies that 7 (@) =t. For the only-if-direction suppose by contradiction that f (@) >1.
This implies that, for t € (¢, (),

YK) + pp —1> y(j) + uE@).

These types have a strict incentive to lie, yielding a contradiction.
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Claim 3: The reputation ch > E(¢t) if and only if { (@) > t. The reputation ch =[E(@) if and only if { @)=t and s(j|j',t) = 0 for all
j' # j. The reputation ch <[E(t) if and only if ;(p) =1 and s(j|j’,1) > O for some j’ # j. We first show the if-direction. First, if 7;(¢) > t
then Claim 1 suggests that R/.C =M (@) > E(?). Second, Claim 2 suggests that, if f /(@) =1, then no one lies after observing ;. In

symmetric lying strategies, the equilibrium reputation associated with reporting a state j where no agent is lying from is a convex
combination between the prior and the reputation of liars reporting j;

R{ = rE@) + (1= r)L3E@),

where r = P(honest|report j) € (0, 1]. Since L(#(¢)) < E(t) by Lemma 3, this implies that ch =E@®) ifr; =1, which is the case if
s(jlj’,t) =0 for all j/ # j and all ¢, and ch < E@) if s(j|j’,t) > 0 for some j’ # j. The only-if direction follows because the three cases
lined out in the claim are mutually exclusive.

Claim 4: In any equilibrium, 7,(@) > t,(@) > ... > fx (@) =1.
We are first going to show that 7 (@) is weakly decreasing in j. Suppose that 7 (@)=t This implies that

YK) + up =1 < () + uRY.
Now suppose by contradiction that 7 (@) > 1 for some Jj' > j. This implies that
WK+ ug 1> y(j") + uRS.
Combining both inequalities yields
YUY+ uRSG < y() + Ry
By Claim 3, we know that ch, > [E(t) > ch. Since y(j’) > y(j), we arrive at a contradiction. Therefore, if 7 j (p)=t, then? j/((p) =t for
all j’ > j. Now consider the case where f (@) > 1. This implies that
YK) + pp = y(j) + uM*H(E (@) + ().
And suppose by contradiction that 7 (@) = f (@) for some j' > j. This implies that
YK) + uep = y(j") + pM* (1 (@) + 11 (@)
Combining both inequalities yields

YU+ uME G (@) +1,0(@0) = y() + uM*T (1 (0)) +1;(0).

However, since y(j’) > y(j), M*(@;1(9)) = M*(i;(9)), and i;(@) > ;(¢), this yields a contradiction. Therefore, if 7;(¢) > 1, then
f () < 7 (@) for all j/ > j. Combining both cases, we arrive at the conclusion that 7 (@) is weakly decreasing in j.

Lemma 1 now suggests that (a) there is at least one type dishonestly reporting K and that (b) no agent who observes K lies.
Point (a) implies that 7,(¢) > ¢ for some j, which, because 7,(¢) increases in j, implies that 7, (¢) > 1. Point (b) implies that 75 (¢) =1
Combining everything, we arrive at the initial claim.

Claims 1-4 establish Part (i) of Proposition 1. I omit the proofs for parts (ii) — (iii) in the proposition and instead focus on the
existence and uniqueness of equilibrium.

Part (i) of the proposition uses k* to denote the largest state that is not reported by any liar. Formally, define

k* Er?éa% {jls(a=j|j',t)=0 for all j' # j and all ¢}.
We will further use j; to denote the largest state for which the inequality y(K) + p@ > y(j; ) + uE(t) holds;
Jp =max {JIYE) + po = y(j) + uE@}.
The following claim establishes that k* and j; are equal.
Claim 5: k* = j; . The property that s(a = k*|j, 1) = 0 for all types (j # k*, 1) has two implications that we are going to use in the proof.

First, Claim 3 suggests that Rf* > [E(t). Second, the property also suggests that

YK+ pop 2 y(k*) + Ry

There are two cases that we need to rule out to prove the claim. First, suppose by contradiction that k* > j; . This suggests that

Y(K) + o < y(k*) + uE(t)

Combining the previous two inequalities suggests that

V(K + uR, < y(k*) + pEQ®),
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which is a contradiction to our initial observation that Rf* > E(t). Therefore, k* < j; . Second, suppose by contradiction that k* < j; .
Since k* is the largest j for which s(a = j|j’,t) =0 for types (j’ # j, ), k* < j, suggests that there is a type such that s(a = j, |j,7) > 0.
We note two implications. First, by Claim 3, we know that RjCL < E(#). Second, since liars are indifferent between reporting any state
reported by liars, we also know that

WK+ pp =y(jL) + uRS, .

Now recall from the definition of j; that

WK) + pp 2 y(j) + pE@).

Combining the previous two inequalities suggests that RfL > [E(t), which contradicts our initial observation that RjCL < E(#). Therefore,
k* > jr. Combining k* > j; and k* < j;, we arrive at k* = j;.

Claim 6: For every @ € (o™ [E(t)), the fraction of agents who lie is a function S(@) = ZJI(: 1P F G (). The function S is continuous with
S'(¢) > 0. The first part follows because agents only lie if their moral type is smaller than the threshold 7 j (@). Therefore, the fraction
of agents who are liars is given by .S. Continuity of .S follows because 7 () varies continuously between 7 and 7 on ¢ € (@™ E(1))
and because F(t) is continuous on [t,]. Moreover, F’(¢) > 0 and f}((p) > 0, with strict inequality if 7;(¢) > . Since 7, (¢) > 1 for all

@ € (@™, EQ®)), S'(p) > 0.

Claim 7: For every ¢ € (@™ E(t)), D(p) = Z, e 41 PC j) lS continuous with D'(¢) < 0. In equilibrium, D(¢) = P(lie). The fraction
of liars that report a state larger than k* is

K

Z P(report j) X P(lie|report j). (A.7)
j=k*+1
We defined r; = P(honest|report j). By Bayes’ Rule,
P t j A t
r;= Plreport j A honest) ?nes ) for j > k*.
J P(report j)
Observe that in equilibrium exactly p(j) agents report each state j > k* truthfully. Thus, we can rearrange the above equation to

P(report j) = LAty (J)
J

Plugging into (A.7), we arrive at the following expression:

K
l=r;
Z P(report j) x P(lie|report j) = Z p(j) (A.8)
Jj=k*+1 Jj=k*+1 1

We can derive an expression for r; depending on ¢ by noting that,

E@j)=r; EM®)+ (1 —r)L{(¢p)) for all j > k*

A(K

and use the indifference condition from Lemma 1 (i) to replace E(#|j) = ¢ + 2&) ) to derive

AK,j)/u— LG
rj((p)=w+ (K, j)/u (t(fp))_ (A.9)

Et) - L(i(g))

Finally, we define

-rilp) & E(t) — (¢ + ACK, j)/ 1)
D(p) = (j ) (j) —. (A.10)
7= k2+1 @) ,=;+. P e AK ) - L)

The function D(g) is continuous as ¢ > L(#(@)) for ¢ € (¢™", E(t)) and because the sum and quotient of continuous functions are
continuous. D(¢) is decreasing in ¢: the numerators in the sum term of (A.10) decrease in ¢ while the denominators increase as long

as
dc
— <1,
de

which was shown in Lemma 3.

Claim 8: There exists a unique ¢* € (@™ E(t)) such that D(¢*) = S(¢*). From the previous claims, it follows that D(¢) and S(¢)
are both continuous functions with D’(¢) < 0 and S’(¢) > 0. The intermediate value theorem guarantees a unique ¢* such that

360



T. Fries Games and Economic Behavior 147 (2024) 338-376

D(¢*) = S(¢*). For existence of ¢*, observe that the parameter assumptions guarantee that S(p) € (0,1) for all ¢ € (™", E(2)).
When ¢ — ¢™", S(@) =0 and D(¢p) > 0. In the case where ¢ — E(¢), Claim 5 suggests that k* = K — 1 and thus

, . E®)-¢
1 D =1 Ky ———=
ok @) w—lﬂnp( )qo—ﬁ(f(w))

It follows that

lll‘n [D((p) S(p)] >0, and lim [D(¢)- S(p)]<0
P p—E®)

As the difference is continuous and strictly decreasing there exists a unique ¢* € (@™ E(t)) such that D(¢*) = S(¢*). O

A.2. Proof of Proposition 2

The derivative
W)= 1 [(1 =) B = M D) = DM = M)
is positive if the term in brackets is positive. We use

, (1 = ppf () 7
HNHe———""———  =——— (1 —r(t
Y= i aoprar - Fp P

to rewrite the condition on the bracket term as

MY @) = M7 )+ %r@(wov M) > 0.
The second term becomes
S ¥ f® + A _
r@)(M™(t M™(1) = r)(M™(t f+f—M(
7ol HM*T @) - M~ (D) = 7ol (HM* () - Q)]
LI L0,y
=T ) rOMY @ -0+ Fo r)(@ - M~ (@)
=1 (2 B D =D+ M
Plugging this into the condition on the bracket term and rearranging yields
(p+(1 = FOM () = M™ @)+ p ( f,g M) + M @)
S FHMY ()= FOM™ () +p [(1 — FOYMY () + FiM () + f;g M@ -H| >0

FOM™ () — FOMY ()

FOM™ O+ (1 = FOM* (D) + %(J\/ﬁ(ﬂ -h

=>p>

The r.h.s. is smaller than 1 for any 7. Therefore, there exists a p such that /() > 0 for all 7.
A.3. Proof of Proposition 3a

Character-based image. Define a function
1 5 g
-+ — ifj<K
5.6)= { o
E -6 if J= K
This function returns the initial state distribution when evaluated at 6 =0 (5(j,0) = 1/K) and the new state distribution when
evaluated at § = §. The threshold values 7 (@) are independent of 6. Therefore, for a given ¢, the threshold state k£* is also independent
of 6. It is weakly increasing in ¢ (see Claim 5 in the proof of Proposition 1). The expected lying cost of liars when the state distribution
is p(j,8) is equal to
i (1/K +35/(K = 1)F( () MG (o) i F(;(@)
- NPD=2.3k -~ <
S X /K +5/(K = 1)FG(9) IR AGICD)

Therefore, the expected lying cost of liars is independent of 6. The equilibrium determining functions D and .S can be written as

M ({(9)) = L(i(@)).
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K-1 .
pen= 3 (e w50) g ciw* (&) - can
S(p.5)= f‘, (¢ +225) Fa o0
Jj=
It is easy to see that S(¢,5) > S(@,0). To see that D(p, ) < D(¢,0), take the derivative of D(¢,§) with respect to &;
oD _ 1 G EW-(e+AK. /W ED) -

906 K-1 & o+AK.)/u-Lie) ¢-Li@)
K-1-k E®)-(@+AK.K=D/p)  E®)-¢
T K-l @+AK.K-D/u-L3p) - L)
The condition

D(@,6) - S(9.6)=

implicitly defines a ¢*(5) that denotes the equilibrium reputation associated with reporting K for a given 6. The following holds:

D(¢*(8),6) = S(¢*(6),6) = 0= D(¢"(0),0) = S(¢"(0),0).

From the results above, we know that D(¢*(0),5) — S(¢*(0),5) < 0. As D — .S decreases in ¢, it follows that ¢*(5) < ¢*(0). As k* is
weakly increasing in ¢, it follows that k* 52 k}_,- Also, while the probability of lying conditional on observing j < k g decreases,
the overall lying probability might still i 1ncrease since, as ¢ increases, agents are more likely to observe j < k’"_~ in the ﬁrst place.

Deed-based image. With deed-based image concerns, the equilibrium properties are that agents only lie if they observe j < k* < K,
where k* is weakly increasing in the reputation of the highest state, ¢. If they lie, they are indifferent between reporting any state
larger than k* (GK&S; K&S). With deed-based image concerns, the threshold that denotes the moral type who is indifferent between
lying and telling the truth after observing j is equal to

1(@) = AKK. )+ u(p = 1),

where ¢ denotes the reputation of reporting K. In equilibrium, the reputation of K is equal to rx = P(honest|report K). It follows
that

rg(@) =@

Since liars have to be indifferent, the reputation for reporting j € (k*, K) can be derived from

YK) + urg (@) =y(j) + pr;
A(K,j
=>r;(p) =¥ +ri (@)

Similar arguments as those given in the proof of Proposition 1 imply that, in equilibrium, D(¢P) = S(¢P), where

K K

. 1,5 . 1 1=ri(®
S@)= Y, =F;(@)and Dg)= Y, ————.
= K =kt K ”j((ﬂ)
This function uniquely defines the equilibrium ¢, and S?'(g) >0, D? () < 0.
When redistributing draw probabilities, S and D can be written as

K
$.0=3 (g + =7) P
=

K-1
: 1=r;(®) 1-r
D(ep,8) = Z (L+L1)71+<L_5)ﬂ
e VK K= ri(@) K rg(@)
It is easy to see that S(¢,8) > S(¢,0) and D(,$) < D(g,0) for 5 > 0. The condition

determines a @?(6) that denotes the equilibrium reputation associated with reporting K for a given 5. When comparing the equilib-
rium reputation ¢P(8) to the reputation ¢?(0), we can use the fact that

D(9(0),0) - S(pP(0),0) = 0= D(9”(5).5) - S(p"(5). ).
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Combining the previous results with the fact that D — S is decreasing in ¢ implies that ¢ (§) < ¢ (0), which suggests that k* weakly
decreases. The effect on the likelihood of lying is ambiguous. While agents are less likely to lie conditional on observing j < k;‘:g,
agents are more likely to observe a j < k;;g in the first place.

A.4. Proof of Proposition 3b

Character-based image. As in the proof of the previous proposition, note that 7(¢) is independent of the state distribution. For a given
@, the threshold state k* is also independent of the state distribution and weakly increasing in ¢. Define a function

1 A
< +6 ifj=1,
PU.O)=15 =6 ifi=k;
1 .
% otherwise,

with k%_, denoting the threshold state when 6 = 0. This function returns the initial state distribution when evaluated at 6 =0
(p(j,0)=1/K) and the new state distribution when evaluated at 6 = §. 1t follows that

K
1 . A A
S(@.6) = Z{ = F (o) +8(F(@1(9) = Flig:_ (@)

Denote the equilibrium reputation associated with reporting K when 6 = 0 by ¢*(0). We find that S(¢™*(0), 8) > S(¢*(0),0). Consider
the expected moral type of liars, which, when evaluated at ¢*(0), is equal to

L(i(¢"(0)),6) = 2 — F(i;(¢" (0)M™({;(¢"(0)))

e [
+8 (Fi\(¢" ODM* (10" 0) = Flip 0" ODM GGz (67 O)) ] :

This function is increasing in &, which suggests that L(#(¢*(0)), 8) > L(#(¢*(0)),0). Therefore, we have

K
- E@®) - (@*(0)+ A(K, j
P h= 3 L_EO-@OrAK)/w

J=k# K ¢*(0) + A(K, )/ 1~ L{H@*(0)),6)

> D("(0),0).

The condition

D(,6) - S(9,6)=0

implicitly defines a ¢*(6) that denotes the equilibrium reputation associated with reporting K for a given 6. To see that lying increases
as we increase § from O to §, consider a @ such that S(@,5) = S(¢*(0),0). Now, S(¢*(0),5) > S(¢*(0),0) and % > 0 suggest that

@ < *(0). From % < 0 it now follows that D($,6) > D(¢*(0),5) > D(¢*(0),0). This implies that

D(9,6) ~ S(@,6) > D(@*(0),0) — S(¢"(0),0) = D(¢*(5),6) — S(¢"(6),6) = 0,

and since D — S is decreasing in ¢ we conclude that ¢*(§) > @. Therefore, S(¢*(8),8) > S(@,6) = S(¢*(0),0); the likelihood of lying
increases. Whether k* increases or decreases depends on whether ¢* () is smaller or larger than ¢*(0), which is generally ambiguous.

Deed-based image. As in the character-based model, we can write
< 1
S(g.8)= ; 2 FE@)+6(F @) = Fen (@)

Denote the equilibrium reputation associated with reporting K when 6 = 0 by ¢*P(0). We find that S(¢*P(0), ) > S(¢*P(0),0). Now
consider the function D;
&1 1=ret(0)

D O.H= Y = o) =@ ©.0.
J=kiD 41 J

Consider a @ such that S(@,8) = S(¢*P(0),0). Now, since % > 0, the above results suggest that @ < ¢*P(0). Furthermore, since
% <0, D(@,8) > D(@*P(0),5) = D(¢*P(0),0). This implies that

D(,8) - S(.58)> D(¢*P(0),0) — S(¢*P(0),0) = D(¢*P(5).5) — S(¢*P(6),6) =0,
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and since D — S is decreasing in ¢ we conclude that ¢*P(§) > . Therefore, S(¢*L(8),8) > S(@,6) = S(¢*P(0),0); the likelihood

of lying is larger under § = § than under § = 0. To see that ¢*P(§) < ¢*P(0), note that when evaluated at ¢*P(0), D(¢*P(0),5) —
S(¢*P(0),6) <0, so that ¢ needs to decrease in order to bring the difference to zero. This suggests that k;i)s < k;i)o

A.5. Proofs of Propositions 4b—5b and Corollary 1

A.5.1. Preliminaries
If ¢ is distributed according to F,(t,t,7), then

0 ifr<t
Fynh=q= ifreq
1 ift>1,
% ifreq,n
M_(t): + . -
— ift>1,
2
and
. B oifr<y,
MWD =14

7’ ifre@,.

A.5.2. Proof of Proposition 4b
Denote by Fy (f) = F(¢,0,) and by Fy(t) = F(t,c,f + c). Using properties of the uniform distribution,

M@ +0) = ME(D) =My (t+¢) - Mz =Ey(H) - Ex(t)=c.

Use @y to denote the equilibrium reputation associated with reporting K under Fy and consider a @ such that 7 jy((To) =t ix(@x)+ec.
Note that at such a threshold, Fy (i ,y(9)) = Fx({;x(¢x)). It follows that

fix(@x) +c=AK, )+ u@— M Ey (@)
=AK, j) + p(px = MG Ex(@x))) + 1@ = @x) + uM ([ x (@x)) = MTE v (@)

=1 x(ox)+ u@—ox) - uc.
+Hu
C.

Since @ is independent of j, it follows that Fy (f (@) =F (@ ix(@x)) for all j. Therefore, Sy (@) = Sx(@x). Now consider

DF B
L=y 2L =)
! Z LYK ) F G
o~ PFx(=0)
S XK s FxG -0

This implies that Ly (7 () = L x(fx(@x)) + c. We combine these insights to show that Dy ($) < Dy(¢x). A sufficient condition is
that

(M}(f—c)+c)=£x(f—c)+c.

Ey(®) = @+ AK.j)/1) < Ex(®) — (ox + AK. )/ )
P+ AK N/ u=Ly@y(@)  ox+AK, )/ u—Lx{(px)

for all j > k7, . Plugging previous insights into the inequality and using P=0x + e we get

Ex(0+e—(px + SEH MK D0 By~ gy +AK. /W

ox +‘+—”c+A(K,J)/y—£X(f((pX))—c Px +AK, D/ u— Ly @x)

It immediately follows that the numerator on the Lh.s. is smaller than the numerator on the r.h.s. and that the denominator on the Lh.s.
is larger than the denominator on the r.h.s. We conclude that the inequality holds for all j > k* Y (@x). Therefore, Dy (@) < Dy (@x)-
Combining the previous results, we find that

364



T. Fries Games and Economic Behavior 147 (2024) 338-376

Dy (@) — Sy(@) < Dx(px) — Sx(@x).

The conditions

Dx(px) — Sx(¢px)=0and Dy(py) — Sy(py) =0

define the equilibrium reputations @ y and ¢, associated with reporting K under Fy and Fy, respectively. Since Dy (px)—Sx(¢x) =
0, it follows that Dy (@) — Sy () <O0. Since D — .S is decreasing in ¢, it follows that ¢y < @. As % > 0, this suggests that Sy (¢y) <

Sy (@) = Sx(@x); lying is lower under Fy than Fy.
Turning to Part (ii), we are going to show that fij( (py)>1 XK, (@x), which suggests that k*; > k’;( as k*; < kj( would imply that

tAij( (py)=1t< txks, (pyx)- Consider a ¢’ such that tAYk} (@)= kaf)«( (¢x), implying that

Prie, (@) = KK K5) + U@ = M3 Gy, @) = MK, Ky) + oy = My (@x0) = Exes (@x),

> = ox + M Exi (@) = My iy, (0x) = 0x + 5.

Since @’ is independent of j, it follows that 7, (@) = 7y (¢ ). Moreover, since ¢’ = @y +¢/2 <@ = @ + (1 + )/ uc, it follows that
Sy (@) < Sy (@) = Sx(px). We are now going to argue that Dy (¢') > Dy (). A sufficient condition is that, for all j > K,
Ex()+c/2—ox —AK,j)/u S Ex()—ox — AWK, j)/u
ox AWK, N/ p+c/2-Ly(x(px)  ox +AK, /1= LxEx(@x)

The numerator on the Lh.s. is strictly larger than the numerator on the r.h.s. Therefore, this inequality holds if the denominator on
the L.h.s. is smaller;

(A.11)

ox +AK, )/ u+c/2-Ly(Ex(@x) S ox +AK, j)/u—Ly{Tx(@x)).
>c/2< Ly(x(ox) — LxEx(@x).

Denote the probability of observing j conditional on lying by

PUF())
q; (ﬂ = ﬁ»
Yo PIOF ()
which, under Fy and Fy, becomes
pUE;
ax; D= ———
TSR iy’
POGED
qy; () =

S DG —e)

Taking the derivative of gy ; with respect to ¢, we find that

day, () (==X, p)E — o) !
5c — P = ~ =S A
c A A L )

This suggests that gy ;(7) > gy ;(?) if and only if gy ;(7) > p(j). Therefore, as 7y ;(¢x) is decreasing in j, there is a z € [1, k%) such that
qy j(ﬂ >qy j(ﬁ if and only if j < z. We can now rewrite the difference in £ as follows:

lay; (D = p()] -

K
Ly(x(@x) = Lx(x(px) = 2 ay ;DM (x (@ x)) = M (Px;(@x)))
j=1
K

+ Z(‘h/j(fx((ﬂx)) — qx;jEx (@M (Fx;(@x)).
j=1

The first sum term simplifies to ¢/2. The second sum term can be written as

k*
Z(CIYJ(tx((Px))_QXJ(Ix((Px)))M (ij((ﬂx))"" Z (qYJ(tx((Px))_QXJ(Ix((Px)))M (ij((ﬂx))
j=1 Jj=z+1
o
>Z(l]y/(tx((ﬂx))—lIxj(Ix((Px)))M (Exz(px)+ Z (‘]yj(fx((ﬂx)) qu(tx((Px)))M (Fxz41(@x))
Jj=1 j=z+1

= Z(qu(fX((pX)) - qu(fx((Px)))(M;((fxz((Px)) - M;((fxz.;.]((ﬂx))) 20.
j=1
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Therefore, Ly (Fx (@) — Lx(Ex(@x)) > ¢/2, which suggests that the sufficient condition in (A.11) holds. We conclude that Dy (§') >
Dy(px) = Sx(@x) > Sy(@). Therefore, Dy (¢') — Sy (¢') > 0 and, since D — S is decreasing in ¢, it follows that ¢, > @'. This

suggests that fyk*x (py) > ka»;( (¢x), which implies that k}, > k7.

A.5.3. Proof of Proposition 4c
Denote by Fy (f) = Fy(1,0,) and by Fy(t) = Fy(t,0,f + ¢). By the uniform distribution,

M) = MED) = %

is independent of 7.
The threshold type that lies after observing j is given by
(@)= A(K, j) + (@ — M* (7 (@)

Denote the equilibrium reputation associated with reporting K under Fy by ¢y and consider

Ty (@) = x;(@x) = p(@ — @x + M (Tx;(@x)) = M3 (Fy ;(9))).
Choose @ such that 7y ;(@) =7y (¢x). This suggests that
P=px+ % > @x-

The @ is independent of j. Therefore, 7y (@) =7y (¢x). Note further that, because Fy(f) < Fy(t) for all ¢, Sy (%) < Sx(py). Now
consider

K
_ By = oy +¢/2+ MK/ W)
Dy@=) il .
v@ Kl V) e + /24 AK )i~ L)

We can replace Ey () = ¢/2 + E x(t). Therefore,

K
~ . Ex(® — (ox + AK. )/ 1)
Dy(p)= () A .
e k}z::lpj ox +c/2+AK, )/ u—L3Ex(Px)

We are going to argue that Dy (@) < Sy (@). To see this, note that equilibrium requires that Dy (¢y) = Sy (@y), which we can rewrite
as

K . Ky
- L Ex®—(px +AK,j)/1) S
7 () - = Nty (@)
k}zﬂpj ox + AWK, )/ u—Lix(px) ;P! e

We can plug this into the inequality Dy (@) < Sy (@) and rearrange it to

K . K )
i+ Y o) Ex(® —(px + AK.j)/w) o) Ex(®) — (@x + AKK, )/ 1)

T ex T2 AK D = Lix(ox) AT ex +AK D M= Lx(ox)

A sufficient condition for this inequality to hold is that, for all j > k%,

- . Ex(® — (ox + AK. )/ 1) - Ex(®)—(ox + AK,)/1)
T+ )p() , > <1p(j) - = ,
ox +c/2+AK, )/ - LEx(@x)) ox +AK, )/ u—LEx(@x))

2¢x + MK, ))/u—Lix(px)) < ;_%c((ﬂx +e/24 MK, j)/u = Lix(px))

f . A I c

=>(1- H—c)@’x +A(K, j)/u—Lx(px) < Tren
c . A I ¢
:’H_—c((l’x +A(K, j)/u—Lix(px) < )

=E ().

N |~

Sex +AK, )/ 1 - LAx(px)) <

This holds, since in Lh.s. is smaller than ¢y + A(K, j)/u, which is equal to the equilibrium reputation associated with reporting
Jj> k} under Fy, which is smaller than E y (¢). Therefore, Dy (@) < Sy (®). As equilibrium requires that Dy (¢@y) = Sy(¢y) and since
D is decreasing and S is increasing in ¢, it follows that ¢y < @, which implies Sy (¢y) < Sy (@) < Sx(¢x). We conclude that the
likelihood of lying is lower under Fy (¢) than under Fy(t).

To show that k* weakly decreases, note that ¢y < @ implies that fykj(_',l((py) = fy;@(ﬂ@) =7 XK+ 1(@x)=t1. As an increase in k*

would imply that fij( +1(@y) > 0, we conclude that kj, <k .
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Proof of Corollary 1. Note that kI, > kj( only if 7y (¢y) > fx (@) Therefore, all i weakly increase if k* weakly increases. If all
f ; increase, this implies that an agent with lying cost ¢ becomes more likely to lie after observing any state. Therefore, a type (j,)
becomes more likely to lie if k* weakly increases. All claims of the corollary follow from this observation.

A.5.4. Proof of Proposition 5a
Denote by Fy(t) = F;(1,0,7) and by Fy (¢) = F;(t,¢,7 — ¢). Denote the equilibrium reputation associated with reporting K under
Fy by @x. The threshold 7, y (@), is implicitly defined in

f1)(((Px) =AK, D+ pley — M}(flx((ﬁx)))~

Consider a @ such that 7,y (@) =, x(@x). This implies that

P=px + M,t(fu(((ﬂx)) - M}(ﬂx((ﬂx))
c
=@y + =,
Px 5
where we used properties of the uniform distribution. Observe that ¢ > @y and that ¢ is independent of j, which suggests that
iy (@) =ix(px). We are going to show that Dy (¢) > Sy (). First, note that we can use the equilibrium condition Dy (py) = Sy (@x)
to show that®”

< E() — px = AKK, )/ u S
() - XI= Nix:(@x).
j=%:+1 ox AWK, )/ u—Lxx(@x) ;pj Xiox

The inequality Dy (@) > Sy (@) implies that

K ~ K
) E@®) -9 - AWK, j)/u . o~
pU) = = X(—2c)+c> Dty ;(@)-
j=%+l / Q+AK, )/ u—Ly(tx(@x) ‘ j;lpj Y

Combining both equations by using 7y ;(¢x) =1y ;(@), we find that

K ~ K
E®)—@p—A(K,j _ E@) - —A(K,j -
Z p(j)— ® .(/7 ( J}/M x(F-2e)+c> 2 20) ® ?X ( JA)/M 7
J=ko+1 ®+AK, ) - Ly@x(px)) ksl Px +AK, )/ 1= Lx(x(@x))

Observe that we can rewrite the Lh.s. as

K ~ K ~
E@)—p—-A(K,j - E@)—p—-A(K,j
Z p()= ® .(P ( J}/ﬂ x(—c)+e|l— 2 P()— ® .(P ( J}/ﬂ .
Jkr1 @+ AWK, )/ u—Lylx(ox) Jkr1 @+ AWK, )/ u—Ly(tx(@x)

g
<1

Therefore, a sufficient condition for this inequality to hold is that

E@)-9-AK.)/u - E@®) —ox — AKK, )/ -
— - — X(f—c)> - — Xt
P+AK, )/ p—Ly(x(ox) ox +AK, )/ u—Lx(Ex(@x)
for all j > k*X. We will from now on use 7~€jc =@+ A(K,j)/u and RJ.C =@y + A(K,j)/u to save notation. The sufficient condition
can be rearranged to

[E@0 - REJ[RS - Lx(ixt@x))| (- o) > [E0 - RS| [RS - £yix(@x))]
= [ €0~ £xAx (@RS = RS + Ly (x(x) - LxEx(@xNED - RO|T

> ¢ [ED - RORS - Lylix@x))].

We can rewrite the L.h.s. as

[(E(r) —RORS = Ly(@x(@x)) + Lx(Ex(@x)ED) + RERS

+(Ly@x(@x) = Lx (x (@x)NE®D) ~ RS )] i

37 Because Fy is a mean-preserving contraction of Fy, Ey(f) = Ey (f). We can therefore use E(f) to denote the prior expectation under both distributions.
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The same arguments as used in the proof of Proposition 4c imply that Ly (fx(@x)) — Lx(fx(@x)) > ¢/2. Therefore, the sufficient
condition holds; Dy (@) > Sy(@). Equilibrium requires that Dy (¢y) = Sy(@y). Since D — .S is decreasing in ¢, this indicates that

@y > @ and, therefore, that fy;(@y) > iy (@) = Ix (@) for all j. Parts (i) and Part (ii) follow immediately: First, fYk} +1(oy) =
3 XK, +1(@x) suggests that k% > k. Second, fy;(@y) > Tx;(py) for all j implies that any type (j,7) becomes more likely to lie.

A.5.5. Proof of Proposition 5b
Denote by Fy(¢) the mean-preserving contraction of Fy(t). First, note that D(p) = ZJK= w41 P = 1;(9))/r;(e) is independent

of Fandsois? (@) Therefore, we can focus on S(¢). Take the difference
k*

Sy (@) = Sx (@)= pi)(Fy ({;(@R) = Fx(@,(@%)).
j=1

Since Fy(t) is a mean-preserving contraction of Fy(¢), this implies that there is one 7 such that

Fy(t)> Fy(t) if t <, Fy () = Fy (), and Fy (1) < Fy(t)ift > 1.

Therefore, Sy (¢%)—Sx(p%)>0if %((p?) > 7 forall j and Sy (%) — Sx(p%) <0 if fj (p%) <iforall j. More generally, the difference
is increasing in ¢. This suggests hat D(¢%) — S(¢?) <0 if #(¢?) is sufficiently large. Then, since D(¢p) — S(¢) is decreasing in ¢,
this implies that (p)l,) < ‘/’3- In this case ?((p)l,) )< ?((p?), which implies that k;“, < k; and that a type (j,) becomes less likely to lie. In
other cases, if ?(go?) is not sufficiently large D(¢%) — S(¢%)>0 and ¢ > 2. This implies that ?(qo)l? ) > ?((pg), which implies that
k} > k% and that a type (j,) becomes more likely to lie.

A.6. Proof of Proposition 6a

With coarse disclosure, the audience observes the report and possibly a disclosure decision. If a liar is disclosed, the audience
attaches reputation L(#(@)). If not disclosed, the audience does not know for sure whether the report is a lie. The expected reputation
of a liar reporting K is

[E(Rg |observe j < K) =@ = (1 — m)(rgE@) + (1 — r ) LE())) + 2 LE ().

Solving for (1 —rg)/rg yields

l—rg  (1-mE®+7LE(p)— @
rk @ — L) '
Using the indifference condition that y(K) + ugp = y(j) + y[E(RJC) for states j larger k*, we get the function

K 2 .
Dp,m)= Y o) LZDED + 2LG@) — (0 + AK, )/ 1)

o 0+ AK. )/ 1~ L)

This function is decreasing in ¢ and n. Together with the function

K
S@) =Y pN)F (@),

j=1
an equilibrium arises where D(¢*(x), ) — S(¢*(x)) = 0. This equation implicitly defines the equilibrium ¢*(x) as a function of z.
Consider two values z’ and z”’ > #’. It holds that

D(p*(x"), 7" = S(¢*(x")) = D(¢*(z), ') — S(@*(x") = 0> D(p*(x'), ") — S(@*(x")).

As D — S is decreasing in ¢, it follows that ¢*(z"") > ¢*(z’). Since S’(¢p) > 0, lying is higher under =’ than under z’, which implies
Part (ii).

To show Part (i), that k* weakly increases, recall that the proof of Proposition 1 shows that k* is the largest state to which a liar
would not deviate to. Denote the threshold state under z’ by k*'. With a probability of lie detection z’, this condition becomes

YK+ pg’ > y(k* ) + ul(1 = mE®) + 7LE(@))].

After increasing x, the reputation terms of both the r.h.s. and the L.h.s. will adjust. If the decrease in reputation on the r.h.s. is larger
than the decrease in reputation on the Lh.s., this inequality becomes more binding, which implies that it potentially will also hold for
k¥ + 1. If it holds for k* + 1, the threshold state increases. Consider a @ < ¢’ such that, under z", this condition holds with equality;

YK) + 1 = y(k*) + ul(1 = #E() + 7" LE@))1,
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29=(1-2"E®)+ " L3{H®)) - —A(Kl;k* ),

Plugging into D, we get

K ’

~ SAKL K/ u— AKL )/ 1
D@@.x") = = SIE
o jzkz;‘ﬂp 5+ AK.)/u— LOG)

Now consider ¢’. From the threshold state condition under z’, we know that

¢ > (1= 2 )E@) + 7 L) - %

Therefore,

AK k) u— MK, )/
@ +AK, j)/u— LE@")

K
D¢ x)< Y, p()
j=k 41
Comparing D(¢, z"") and the r.h.s. above, we see that the numerators in all sum terms are the same while the denominators are always
larger in D(¢’,x’), since ¢’ > @. Therefore, D(¢,x"") > D(¢',z’). Since D(¢",7"") < D(¢', z") (the likelihood of lying decreases in
x) and D is decreasing in ¢, it follows that ¢"" > @, suggesting that

YK+ pg” > y(k*' ) + ul(1 = mE®) + 2L @ ));

the threshold state weakly increases in z.
A.7. Proof of Proposition 6b

Denote the investigator’s policy by (x,y). The variable y denotes the probability reveals a liar’s observed state. If y =0, we are
under the coarse disclosure regime. Denote the part of a liar’s expected reputation when reporting K that is independent of M~ (¢ )
as

@' =1 = D)(rgkE® + (1 = r) L@ + x(1 = p)LE).
In equilibrium, as liars are indifferent between reporting states j > k*, it holds that y(K) + u@! = y(j) + MR; , where R; is the part of

the expected reputation of reporting j that is independent of the liar’s observed state (analogously to ¢!). The equilibrium described
in Proposition 1 remains an equilibrium as long as an agent from a state j > k* does not have an incentive to lie, in which case their
payoff depends on the (off-equilibrium) reputation of being a liar from a state j > k*. We can determine this off-equilibrium belief
using the refinement. Consider an agent of type (j,7) and who considers reporting j’, with j’ > j > k*. Suppose that this is the agent
with the strongest incentive to deviate from their equilibrium action. Then, the off-equilibrium refinement pins down the reputation
after being disclosed at . With this reputation, the agent sticks to the equilibrium strategy of being honest if

YD + (1 = 2 E (@) + (1= rLE@) + 7ED] > y() = 1+ u(R!, + 7y1)

St(uny — 1) < prlr;E@) + (1 = r)((1 = 1) L3H(@)) + 7E®)) — (1 = P)LEH(@))].

Since the r.h.s. is larger than zero, a sufficient condition for this to hold for all ¢ is that uzy < 1, which holds if y is not too large.
In this case, the type who has the strongest incentive to deviate is the one with ¢+ — 0. Therefore, the off-equilibrium reputation is
M=(0).

A liar from a state j < k* reporting K has an expected reputation of ¢! + 7y M~ ;)- The threshold function becomes

TAK, j), @' 2, p) =t +ulM* (1) — o' =y M~ ()] — A(K., j) =0,

so that the threshold 7 i (¢!, 7,7) now depends on z and y. We denote the equilibrium threshold vector by 7*. Consider a marginal
increase in y. The thresholds change by

i, (o
dy  oe! dy

+ HM_(?;)> .

. .. . of ot

Under the uniform distribution, —% = —%
dp dp
decreases after a marginal increase in y if

> 0 for j,k < k* and zero otherwise. The aggregate lying rate is 2;;1 p(j)%, so that it

K* dg!* K
= D D ——> Y p(HaM (). (A12)
4 dy 4 J
Jj=1 j=1
To derive dpC* /dy, consider that equilibrium can be characterized by the function
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@, 7) =@ — (1 = 2)rg @@, yDE®) + (1 = re @@, )LEH@, 1) — 2(1 = LE@, 7))
and where the equilibrium (pC*(y) solves h((pc*(y), y) = 0. Applying the implicit function theorem, we have

de'™ _ 6h/ay
“dy  ohjog’
where the two partial derivatives are
0 N N
% —1-(1- n)[iaat) — LG ) + (1 — rK(t«p,y)»%] — (1 - y)ﬁ
% —- )[—(E(r) LG, ) +(1 —rK(z(cp,y»)—] — (1 —y)— 2L (7).

Therefore, Inequality (A.12) can be written as
S ok oh
205> 50 X pmM ()
Jj=1 Jj=1
K dr drp &
=>(1 - )(EW) - LE(@. 7)) <2 p(;)—K - ;f D pU)nM—(ﬁf)) +
j=1 j=1
L ar <
(1= m)(1 = rg @, 7)) +2(1 = 7)) <d— > ) - == Zp(mM(?;))
v o do &~
k*

<Y pNrLEP. 7)) - Zp(J)nM ).

Jj=1 j=1

Consider the term

dry arK o & org o) &
Zp(/)— -==X Zp(/)nM @ )—Zp(/)z 2352 PHDEM™ ()
= J j=1
K K 2
. org 91; o
=X p() Y, =K L aM()
Zl' Zf d; ¢ ’
K 2+ K
ory 0 J
-2, = 2, p()mM” (f )-
ZT o ‘/’ZT

We observe that both dry /97, X d7; /0@ = dry /91,01 /0 for j < k* and zero otherwise. Therefore, the derivative terms can be moved

out of the first sum and the second derivative sum can be written as Zfi L PG)ork /0t X 0f, /d¢. It then becomes apparent that the
whole term is equal to zero. Moving on to the term

£0f K
Z (1)——Zp(1>nM (@ )—mez o7 2 lat o memw )

X oL 9 R RN
:Z”(’)Z Ea_;”M () - 2‘30_; PUITM(E)

0 (S (1) —pmM( )— 9L p(J)M @)
op F I

Jj=

(z Srg—o .
—fr— () p(J) =
ZIEIC p(i; 2
M 0]
- ) )= ), pPHM ))
Z EIGIC P, 15 Z
2 K f*

_ ol _ N R < () N
P <Z‘p(j)§‘pm221€xz N Yo p ) j:1p(/) )

meM @ ))

Jj=1

Z L0
- p(/)
EIGK 1
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i\k2
= D2 P
< Z Z 2% ere DI,
"*

=D )= ) pUIM (T ))
Z ZIEIC (l)l 2

k* K
= 0—1 gp(j) (ﬁ(f«p,y» - Z"; Zpu)M(f;‘)).

=1 PU) j=1

The inequality therefore reduces to

K
(1= m)(1 = r (@, 7)) + (1 - y))zr— Zp(n (E(t(tp M- = Zp(j)M‘(fp)
ZJ ]P(J
-

<z ) p() <£<z((p, ) —

j=1

K
— ) P(HIM™ ()
Z 111(/) ,Z ! >

=((1 =21 = rg (@@, 7)) +x(1 - y))a—(; <L

This holds as long as % < 1, which holds if u is not too large (see Lemma 2). Therefore, Inequality (A.12) holds, which implies that

- . . . . di; S
the likelihood that an agent lies decreases in y. The average size of the lie increases because d_yj decreases in j, so that there are
relatively more liars who observed lower states.

A.8. Proof of Proposition 6¢

With deed-based image concerns, the threshold that denotes the moral type who is indifferent between lying and telling the truth
after observing j is equal to

1(@)=AK. )+ ulp - 1),

where ¢ denotes the reputation of reporting K. In equilibrium, the expected reputation of a liar reporting K is equal to

p=(1-rm)Xrg.
It follows that
1 —rig(e,7) l-z-9

ri(@,m) 4

Since liars have to be indifferent, the reputation for reporting j € (k*, K) can be derived from

V(K) + prg (@, m) =y(j) + pr;
L-rile.m) 1-n-¢-AK.j)/u
ri(p,m) @+ AK, )/ u

Similar arguments as those given in the proof of Proposition 1 imply that, in equilibrium D — .S =0, where

K
S(@)= Y p()F(t;(@)

=
s 1—7—¢—AK,)/u

Dig.m) = : Ly

0n= 2 T A E

The equilibrium condition

D(@P* (), 7) = S(¢P*(x)) =0

implicitly defines the equilibrium reputation associated with reporting K for a given z, ¢?*(x). Consider two values '’ > z’. It holds
that

D(eP*(x'"), z") = S(eP*(x")) = D(@P* ("), ") — S(¢P*(2')) = 0> D(pP*(z'), ") — S(@P*(x")).

Since D — S is decreasing in ¢, we conclude that p*(z"") < @P*(x’). We conclude (ii): lying is higher under =’ than under z”.
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(i). Under =, there is a threshold state k* which is the largest integer such that

YK) + up® >y ) + p(1 - ).

Now consider a @ such that

YK) + 1 = y(k* ) + p(1 = z'")
g A(K, k¥
sl —n - AR
U

We are going to check whether " < . 1f this were the case, then the threshold state would decrease after an increase in 7. Plugging
into D, we find that

AK )/ u— AK, )/ u
o = MK k) u+ AK, ) u

K
D@ )= 3, pi)s
J=k*' +1 B

Now consider (pD’. From the threshold state condition under z’, we know that

*/
o > 1 - AL
u

Therefore,

AK K )/ u— MK, )/ u
7l — AK k) i+ MK, )/

K
D Dl,n" < j
@< X pi)z
J=k* +1

Comparing D(@, z"") and r.h.s. above, we see that the numerators are the same while the denominators are always larger in D((pD’ ,z').
Therefore, D(,z'") > D(¢?',z"). Since D is decreasing in ¢ and D(@?”, z"") < D(¢?', z') (the likelihood of lying decreases in ) it
follows that (pDN > @. This suggests that the threshold state weakly increases in 7.

A.9. Proof of Proposition 7a

Note that only agents who observed z = | can participate in the lying game. Therefore, E(t|la = 1,z = 1) = E(t|]a = 1) and
E(tla=2,z=1) = E(t|]a = 2). Le., conditional on making a report in the lying game the realization of z does not add any addi-
tional information. Therefore, in the lying game, agents lie if and only if

AQR2,1) =t > u(E(t|la=1) - E(t|la=2)).

This equation suggests a threshold rule where agents lie if they are of a type t <7, ;, where
AR, 1) =16 =uEtla=1)—E(t|a=2)).

The utility that agents with 7 <7, ; expect to derive from indicating interest is

e+ Q) —1(1 = p)+ uEtla=2)) + (1 — £ — 9)(py(2) + (1 — p)y(1) + uE(t|z = 3)).

Their expected utility from not indicating interest is

e((2) —1(1 = p)+ uE(t|a=2)) + (1 - &)(py(2) + (1 = p)y(1) + uE(t|z =2)).
Combining these equations, an agent with ¢ <7, ; indicates interest if and only if

g{(d=p)(ACZ, D) -0+ uE{la=2)-E(t|z=3))} 2 (1 —e)u(E(|z=2) - E(t|z=3)). (A.13)
An agent with ¢ > 7; ; will instead expect the following utility when indicating interest:

(e+@)(py2) + (1 = p)y(1) + u(pE(tla=2) + (1 — pE(t|a= 1))+

(I —e-q@)py2)+ 1A - py() + uk(t|z=3))
and the following when not indicating interest:

e(py(2)+ (1 = py() + u(pE@la=2) + (1 - pEt|la = D)+

(1 =&)py2) + (1 = p)y(1) + uE(t|z = 2)).

Therefore, an agent with 7 > 7; ; will indicate interest if and only if
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q{upE@la=2)+ (1 - pE(tla=1)) - uE@t|z=3)} 2 (1 - Hu(E(t|z=2) — E(t|z=3)). (A.14)

These equations suggest that agents with 7 < 7; ; follow a threshold rule when deciding to indicate interest or not while other agents
do not. Denote this threshold by 7. There can essentially be four cases which differ in the relation between 7 and 7, ; and whether
agents with 7 > 7, ; indicate interest. They constitute our candidate equilibria.

Case 1: i <1, agents 1 > i ; indicate interest. Suppose that this is the case. Then, the lying game threshold is equal to

AR, 1) =16 =uE{tla=1)—E(t|a=2)).
By i < i1, we know that Inequality (A.13) does not hold when evaluated at 7; ;. Combining this insight with the fact that Inequality
(A.14) holds, we get
q{(1=p)AQ, 1) =116) + u(E(tla=2) - E(t|z=3))}
<q{u(pE(t|a=2)+ (1 - p)E(tla=1)) — uE(t|z=3)}
=>(1-p)(AQR, 1) —t16)+ uE(t|a=2) < u(pE(t|a=2) + (1 — p)E(tla = 1))
SAQ 1)~ 1,6 < u(E(tla=1) ~ E(t|la=2),
a contradiction. Therefore, this cannot be an equilibrium.
Case 2: i >, ;, agents t >, ; indicate interest. If all agents indicate interest, the off-equilibrium utility of an agent who does not
indicate interest and does not participate in the lying game is
py(2)+ (1 - py(1) + uE(t|z =2).

Under the equilibrium refinement, the off-equilibrium belief is equal to the agent type who has the strongest incentive to deviate from
indicating interest. Among agents with 1 <7, ;, the type 7, has the lowest expected utility from indicating interest and the highest
expected utility from not indicating interest (under the refinement if 7; ; has the strongest incentive of all agents, E(f|z =2) =1).
Agents with ¢ > 7, ; have the same expected utility from indicating interest while the type 7 has the strongest utility from not indicating
interest (under the refinement if 7 has the strongest incentive of all agents, E(t|a = z = 2) = 7). Now note two things: First, the expected
utility from indicating interest for 7, ; is equal to the expected utility of indicating interest of 7, since 7, ; is indifferent between lying
and not lying. Second, the expected utility from not indicating interest is higher for 7 than for 7; ;. Therefore, 7 has the strongest
incentive amongst all types to deviate from indicating interest. This implies that the off-equilibrium belief E(¢|z = 2) is equal to 7.
Plugging this into Inequality (A.14) yields

q {HPEla=2)+ (1 = PM* (1)) — uE®)} = (1 — ) — E(1)).
=g {(pEtla=2)+(1 - pM* (1)~ E®)} — (1 = &) + (1 = q)(1 — e)EQ@) = 1) + €E(t) 2 0,

which does not hold as € — 0, yielding a contradiction. Therefore, this cannot be an equilibrium.

Case 3: i > 7,4, agents t > {;; do not indicate interest. In this case, the reputations become E(t|z =2) = M*(f, ), E(t|z=3) =
M=), Etla=1) = M*T ({1,
@+ OFG )M (1) +ep(l = FE )M (1)

(q+&)F(@rg)+ep(l— F(irg))

As € — 0 this last reputation term becomes E(f|a =2) = M~ (. ). Therefore, the threshold for the lying game solves

E(tla=2)

AR ) =T g=puMErg) — M (F16))-
When evaluated at 7; ;, the Inequality (A.13) has to hold strictly. Plugging in, this suggests that
g{(1 =p)AQ. D) =T16)+ uM (16) = M (6D} > (1= M) = M™(16))
2q(1 = pAR, D) =i16) > (1 =M (E16) = M (16))

‘I(lﬂ— p)(l —&)MF A g) — M (1)

As € — 0, this inequality does not hold, yielding a contradiction. Therefore, this cannot be an equilibrium.

SAQ D) —1>

Case 4: i < 7,5, agents t > 7, ; do not indicate interest. The reputations become E(t|z = 2) = M* (), E(t|z = 3) = M~ (i), and
E(tla=1)= M™(t; ). We can derive an expression for the reputation term
g+ e)F({c)M (ic) +el(1 = p)(F(irg) — FAc)E(|t € (fc. 1)) + p(1 = Fc)M*(c)]

(q+eF(c)+el(1 - p)(Firg) — Fic) +p(1 = F(ic))] '

E(tla=2)
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which, taking the limit € — 0 becomes E(t|a =2) = M~ (). Inequality (A.13) holds with equality when evaluated at 7, so that

U
q(1-p)

AR, —ic= (M) =M™ (e))
and likewise
AR, 1) =T g =puMYErg) — M ().

This is the only candidate equilibrium that exists.

Properties.

(i). Taking the implicit derivative of

Y7
q(1-p)

T(ic.q.p)=ic+ (M (i) = M7 (ic) - AR, D) =0 (A.15)

with respect to ¢ yields

&_( B m(MJr(fc)—M_(fc)) o
dg P I+ 2 (MY (i)~ M7 i)

as long as we maintain the assumption that the denominator is positive, i.e., that the equilibrium is unique. Therefore, lying
increases in q.
(if). Taking the implicit derivative of Equation (A.15) with respect to p yields
di m(ﬂ/ﬁ(fc) - M(¢)

dp 1+ LM+ () - M, ))<0'
q(1-p) ¢ ¢

(iii). This follows as, conditional on z = j = 1, the likelihood that an agent lies is equal to 1, independent of p.
A.10. Proof of Proposition 7b

In the lying game, agents will lie if

A(2,1) —t > u(P(honest|a = 2) — P(honest|a = 1)).

Since in equilibrium with deed-based image concerns there is no downward lying (Gneezy et al., 2018), P(honest|a = 1) = 1. This
equation suggests a threshold rule where agents lie if they are of a type t <7, where

AQ2,1) —fp = u(P(honest|a =2) — 1).
An agent with ¢ <7}, expects the following utility when indicating interest:

(e +9(¥(2) — 1(1 — p) + uP(honest|a = 2)) + (1 — £ — g)(py(2) + (1 — p)y(1).

Their expected utility from not indicating interest is

e(¥(2) — 1(1 — p) + pP(honest|a =2)) + (1 — €)(py(2) + (1 — p)y(1)).
Combining these equations, an agent with ¢ <, ; will indicate interest if and only if
q{(1-p)AQ2,1) — 1) + uP(honestla=2)} > 0.

Since P(honest|a = 2) > 0, this equation always holds. An agent with ¢ > 7, will instead expect the following utility when indicating
interest:

(e +@(py(2) + (1 — p)y(1) + u(pP(honest|a =2) + (1 — p)+
(1—& = @)(py) + (1 = p)y(1)
and the following when not indicating interest
e(py(2) + (1 = p)y(1) + u(pP(honest|a =2) + (1 — p))+
(1 =e)py(2) + 1 - p)y1)).

Therefore, an agent with 7 > 7, indicates interest if and only if
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q {u(pP(honestla=2)+ (1 —p))} >0.
This equation holds always. Therefore, all agents indicate interest. The equilibrium reputation becomes

- r
p+(1=pF(p)

Properties. Parts (i) and (ii) follow from the fact that all agents always indicate interest.
(iii). The threshold type for whom z = j = 1 and who is indifferent between lying and truth-telling is defined in the equation

~ p
A ) —tp=p(1-——2 ).
@ D= ”( p+(1—p)F(rD>>

In the threshold type equation, the r.h.s. is decreasing in p. Therefore, the threshold type is increasing in p, which implies the claim.

P(honest|a =2) =

Appendix B. Calibration of the character-based model

Fig. B.4 compares the predicted equilibrium distribution for a calibrated version of the model to the data collected by AN&R. The
model comes close to the observed frequency distribution and in particular can account for partial lying.

EEE Model

B AN&R data
0.30
0.25
0.1
) J
0.00
1 2 3 4 5 6

Report

Fraction
o o
— n
o S

5]

a

Note: Example equilibrium distribution of reports when lying costs follow a lognormal distribution, where log-costs have
mean zero and standard deviation 1.1, where y(a) — y(a—1)=1for all a € {2, ..., K}, where p(j) = 1/K for all j € K, and
where y =2.1.

Fig. B.4. Example equilibrium report distribution compared to the AN&R data.

Appendix C. Supplementary material
Supplementary material related to this article can be found online at https://doi.org/10.1016/j.geb.2024.08.006.
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