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Lying and Reciprocity

Abstract

Recent literature has shown that lying behavior in the laboratory can well be explained by a
combination of lying costs and reputation concerns. We extend the literature on lying behavior
to strategic interactions. As reciprocal behavior is important in many interactions, we study a
theoretical model on reciprocity where a player's altruism depends on her perception of the other
player’s altruism towards herself. We analyze a sequential two-player contest and vary the
second mover’s information on the first movers lying behavior. This allows us to derive
predictions on the second mover’s behavior which we test empirically in a large scale online
experiment and in the laboratory. In both experiments, the second mover’s lying propensity does
not depend on whether the first mover has (possibly) lied or not. This robust behavioral pattern
provides strong evidence that reciprocity does not play a role for lying behavior in our setting.
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1 Introduction

A vastly growing experimental literature has shown that many individuals report their pri-
vate information at least partially truthfully in settings where lying increases the own payoff
and can neither be detected nor punished (Gneezy, 2005; Charness and Dufwenberg, 2006;
Mazar et al., 2008; Fischbacher and Follmi-Heusi, 2013; Abeler et al., Forthcoming). Re-
cently, it has been demonstrated that lying behavior observed in the laboratory can well be
explained by a combination of (internal) lying costs and (external) reputation costs for per-
ceived dishonesty (Abeler et al., Forthcoming; Khalmetski and Sliwka, 2017; Gneezy et al.,
2018). Most of the literature, however, focuses on isolated individual decision-making or
group settings where subjects can lie in concert to maximize their joint payoff (Muehlheusser
et al., 2015; Kocher et al., 2017), while many real-world applications are characterized by
strategic interactions with negatively correlated payoffs. For instance, competing for a job
can be seen as a contest where applicants may exaggerate their own experience or capabili-
ties, thereby improving their chances at the expense of others. Similarly, people applying for
scarce rental property may pretend that their own preferences and customs are in line with
the landlords’ requests. Also tax evasion, often used as an example for lying in individual
decision making, can be seen as a public good game with private information where the own
declaration may be influenced by the whole population’s behavior.

In addition to internal lying costs and reputation concerns, the propensity to lie in strategic
interactions is likely to be influenced by reciprocity considerations: Lying in competitive
settings may be seen as a hostile act which triggers negative reciprocal behavior by responding
to a lie with a lie. Lying also violates a social norm, and as reciprocity is often seen as a
“key mechanism for the enforcement of social norms” (Fehr and Géchter, 1998, p. 854),
responding to a lie with a lie may be justified as a socially beneficial act that harms those
who deserve it. Furthermore, lying in response to a lie may be perceived as a countermeasure
that restores fairness.

To study the impact of reciprocity on lying behavior, we consider a sequential two-player
contest. Each player privately observes the realization of a binary lottery with the outcomes
low and high, and sequentially report their outcome. The second mover (SM) always observes
the report of the first mover (FM) before reporting the own outcome. If only one player

reports high, this player receives the winner prize and the other player the loser prize. In

'For instance, Lance Armstrong justified his behavior by arguing that doping in professional cycling is
widespread, so that it provides a “level playing field” that allows the most capable athlete to win (see
e.g. https://www.usatoday.com; November 28, 2017), and similar justifications are brought about by
Siemens after the bribery scandal in Argentina (Wenzhong and Limin, 2012).



case of both players reporting the same outcome, a fair coin flip determines the winner.
Importantly, this setting ensures that the monetary incentive to lie is independent of the
other player’s report as lying always increases the probability of receiving the winner prize
by 50%. Thus, players who care only about their monetary payoff and face, in addition, an
internal disutility from lying would not condition their behavior on the other player’s report.
Therefore, our setting allows us to isolate the impact of reciprocity.

In our model, we follow the literature by assuming that players incur internal lying costs
(see, e.g., Gneezy et al. (2018)), but add the type-based reciprocity model proposed by
Levine (1998). In this model, players also care about the other player’s payoff and are either
altruistic or spiteful. Reciprocity is then incorporated by assuming that a player is more
altruistic the more altruistic the other player is towards herself. We study how the report
of the FM influences the SM’s lying behavior, depending on whether the FM’s report allows
the SM to up-date her belief on the FM’s altruism type.

Specifically, we study three scenarios. The SM always has the possibility to lie but the
scenarios differ for the FM. In the Single Lie scenario, the FM has no possibility to lie.
As her report then provides no signal of altruism for the SM, the SM’s lying frequency is
independent of the FM’s report in any equilibrium. In the Both Lie scenario, both players
have the possibility to lie, so that the report of the FM provides a stochastic signal on her
type. We show that in any equilibrium, the SM’s propensity to lie is higher if the FM has
reported the high outcome than if she has reported the low outcome. The reason is that, if
some FM types lie in equilibrium, a low report by the FM is a sufficiently informative signal
of high altruism. A high report, by contrast, signals low altruism and increases the SM’s
propensity to lie (negative reciprocity).? Then, there exist SM types which tell the truth
after a low outcome if and only if the FM has reported the low outcome.

In addition to Both Lie and Single Lie, we consider the Observable Lie scenario, in which
lies are identifiable with certainty as the actual outcome of the FM'’s lottery is also observable
to the SM. Since a fake high report of the FM is then a clear signal of low altruism, such
a report maximizes the SM’s propensity to lie. However, the SM’s lying propensity is also
higher after a true high report compared to a true low report, because all FM truthfully
report a high outcome, while only high altruism types truthfully report a low outcome.

We test our predictions with a large scale online experiment on Amazon Mechanical Turk

(MTurk). We implement three treatments based on the scenarios above. As an additional

20ur theoretical predictions are not specific to the type-based reciprocity approach. Predictions generated
with the intentions-based reciprocity approach (Rabin, 1993; Dufwenberg and Kirchsteiger, 2004; Falk
and Fischbacher, 2006) are qualitatively identical, thereby strengthening our theoretical predictions.



robustness check to the online experiment, we conduct a controlled lab experiment. We find
no evidence at all that reciprocity affects lying behavior, neither on MTurk nor in the lab,
and neither for within- nor for between treatment analyses. In all three treatments, the
lying frequency of the SM does not depend on whether the FM has reported a high or a low
outcome. While this is expected for Single Lie as the FM cannot influence her own report
anyway, it is surprising for Both Lie where a low report signals altruism, but is nevertheless
not rewarded by the SM. This is even more striking for the Observable Lie treatment where
we again find neither a significant impact of the FM’s report nor of the FM’s actual outcome
on the behavior of the SM. Thus, even when a SM knows with certainty that a high report
by the FM is a lie, this does not increase her own willingness to lie. All of our between
treatment-comparisons also turn out to be insignificant. For instance, the lying frequency
of SM after high FM report is independent of whether the SM knows that the report is true
(in Single Lie), possibly a fake (in Both Lie), or certainly a fake (in Observable Lie).

Overall, or results strongly suggest that lying in contests is driven by lying costs and an
unconditional desire to win rather than by reciprocity considerations. This is in line with
Benistant and Villeval (2017) who analyze a two-player simultaneous real-effort tournament
and find that lying behavior is neither affected by group identity nor by whether lying
increases the own or decreases the opponent’s final score.® Several other recent experiments
also document the low volatility of lying behavior. Abeler et al. (Forthcoming) show that the
lying behavior in an individual decision-making context is not affected by the belief about the
lying propensity of other subjects in an unrelated experiment, and conclude that individuals
do not care about social norms when deciding to lie. Similarly, Géchter et al. (2017) find
that the behavior of peers in a dictator game strongly influences what is perceived as fair,
but has little effect on the actual behavior.

In addition to studies about the identification of preferences that shape lying behavior, our
paper is also related to the more general literature on unethical behavior in contests (Har-
bring and Irlenbusch, 2008; Carpenter et al., 2010), which has identified various treatment
effects. Belot and Schroder (2013) and Faravelli et al. (2015) find that lying frequencies in
contests are larger compared to a set-up with piece rate payments, which can be attributed
to larger monetary incentives due to the discontinuity of payoffs. The same holds for the

finding by Conrads et al. (2014) that the lying frequency in a die-roll contest increases in

3Dogan and Roggema (2016) consider simultaneous real-effort tournaments where either both or just one of
the contestants could lie and find no treatment effect. This, however, follows already from the fact that
hardly anyone lies, which is most likely due to the feature that subjects knew that their results would be

evaluated by others.



the prize spread. Charness et al. (2013), however, find that rank-order tournaments induce
misreporting and sabotage even when payments are independent of ranks, which indicates
that subjects draw a positive non-monetary utility from winning a contest.

Our contribution is twofold: First, we add a model investigating the effects of reciprocity
on lying behavior in strategic interactions. Second, we test the behavioral predictions of the
model in a lab and a large scale online experiment.

The paper is organized as follows: section 2 introduces the model whereas the experimental
design is presented in section 3. We present the results in section 4, and conclude and discuss

potential future research in section 5.

2 The model

2.1 Game structure

In our model, two players 1,2 take part in separate lotteries. For player i € {1, 2}, lottery
L; yields a high outcome e; = h with probability p; and a low outcome e; = [ with 1 — p;.
After observing the own outcome, players sequentially report their outcome r; € {h,l}. The
payoff distribution depends on both reports: if the two players report different outcomes,
then the one who reports h receives the winner prize wy,, while the other player receives the
loser prize w; < wy,. If both report the same outcome, then each of them receives wy with
probability %, in which case the other player receives wy.

We consider three different scenarios, which have in common that player 2 (the second
mover, SM) privately observes her outcome e; and the report r; of player 1 (the first mover,
FM), and can then report any result irrespective of her true outcome. Thus, the SM can
always condition her report on the FM’s report and has the opportunity to lie. The scenarios
differ with respect to (i) the action space of player 1 (FM) for a given outcome e; and (ii) the
degree of information the SM receives before reporting her outcome: in the Single Lie (SL)
scenario, it is common knowledge that the FM cannot lie (1 = e;), so that the SM learns the
FM'’s outcome from her report. In the Both Lie (BL) scenario, the FM privately observes e;
and then reports r; € {l, h}, i.e., lying (r1 # e;) is possible and cannot be detected. In the
Observable Lie (OL) scenario, both players observe e; and the FM reports r(e;) € {l,h},
so that the SM knows whether the FM lied or not. The informational structure is common

knowledge in all scenarios.



2.2 Utility functions

A player’s overall utility emerges via three possible channels: first, she receives a monetary
utility from either the winner or the loser prize. We assume a utility function that is in-
creasing in the prize such that u(w;) = v, < up, = u(wy). The utility difference is denoted
by A = wu, — w. Second, a player i who reports r; # e; incurs (internal) lying costs of c.
Lying costs are identical for all types. Third, the player has social preferences in the sense
of Levine (1998): If player ¢ € {1,2} obtains monetary utility «’ and player j € {1,2},7 # 1

receives monetary utility «’, the utility of player i is

a; —|— /\aj j
——u — I,

14+ A
where [ is an index variable that takes value one if r; # e; and zero otherwise.

v; =u' +

The overall utility of player ¢ depends on the monetary utility of player j in two ways.
First, player ¢ may be altruistic or spiteful towards player j, which is captured by a; € [—1, 1]:
the higher a;, the more player ¢ cares about player j’s monetary utility. Second, how much
player ¢ cares about player 7 may also depend on player j’s attitude towards player 7. The
more altruistic player j is towards player ¢, the more player ¢ cares about player j. This

reciprocity effect is captured by Aa;, where A € (0, 1] measures the strength of reciprocity
a;+Aa;

Tx
money from herself to the other player. The altruism coefficient is drawn from an iid cdf

relative to pure altruism. As —1 < < 1, no player has an incentive to reallocate
F(a) with mean zero, which is common knowledge.

The realization of a; is private information but players may extract valuable information
from observed actions. Consider the SM, who anticipates the strategy of the FM. After
observing report r; of the FM, the SM updates her expectation of the FM’s type, Ea[a;|rq].4

Her expected utility of reporting ry is then

a9 + )\EQ[(I1|T’1]
1+ A

va(ro|ry) = E[u®|ry, ro] + E[ut|ry, o] — Ic.

In the same way, the FM anticipates the strategy of the SM. Hence, for a given report rq,
she anticipates the probability that the SM lies after observing the low outcome. We denote
this probability by ¢53'. Moreover, she associates only those types with a given report ry
for which this report is the optimal action. Hence, the regard for the SM depends on the
anticipated report of the SM and is determined by an updated belief E;[ag|ry, 2] about the

4In the OL scenario, the SM observes the outcome of the lottery of the FM, e1, in addition to the reported
outcome r1. The expectation about the type of the FM is then given by Es[aq|r1,e1].



SM’s altruism type. The expected utility of reporting r; is then given by

ay + /\El[a2|7“1, h]
1+ A

v = oo+ (1= po)a] {E[ulm, Mt B, hJ]

aq + )\El[a2|7“1, l]
1+ A

+ (1 —pa)(1 — g5") [E[u1|7"1,l]+ E[u2|r1,l]} — Ie.

2.3 Analysis

As players are not willing to incur lying costs for reallocating money to the other player, they
always report truthfully when the outcome is high. Thus, we can safely restrict attention
to the behavior after low outcomes. We start with the Single Lie scenario. Following back-
wards induction, we first consider the SM, who anticipates the FM’s strategy in equilibrium.

Comparing the expected utilities from reporting high and low shows that

2c oy
'Ug(hyrl) > ’Ug(l‘rl) &S ag < (1 =+ )\)(1 — Z) — )\Eg[allrl] = CZQI,

such that for a given report r;, the SM lies if and only if her degree of altruism is sufficiently
low. Her critical altruism type, a3', decreases in lying costs ¢ and increases in the prize
spread A. Moreover, @) < ay < Esla;|l] > Es[ai]h]. Thus, the SM is less likely to lie after
observing a low than a high report by the FM if and only if a low report of the FM signals a
higher degree of altruism. As the FM’s report provides no signal about the altruism type in

the Single Lie scenario, the behavior of the SM does not depend on the FM’s report either:

Proposition 1 In the SL scenario, a5(SL) = a(SL): the willingness to lie of the SM is
independent of the FM’s report.

All proofs are relegated to the appendiz.

Next, consider the BL scenario. As the FM may misreport a low outcome as high, her
report may affect the SM’s willingness to lie via her updated expectation about the FM’s
degree of altruism, Eslaj|ri]. We show that, in any equilibrium strategy of the FM, there
exists a cut-off @; such that v1(h) > vi(l) < a; < a;: if some type a; refrains from lying,
then all types a; > a; do not lie as well. Thus, three types of strategies might be supported
in equilibrium: (i) the FM always reports truthfully (a; < —1), (ii) the FM lies if and only
if a1 <ay (@ € [-1,1)), and (iii) the FM always lies (a; > 1).

Consider first the strategy in which the FM always reports truthfully. Then, ab(BL) =
a%(BL) as in the SL scenario. Second, if @; € [—1, 1), then some altruism types of the FM lie

and some do not. As the SM associates only high altruism types with a low report, she now



cares about the FM’s report. Formally, Fy[ai|l] > Fs[a;|h] and therefore ah(BL) < ak(BL).
Third, suppose the FM always lies. As the SM only observes high reports in equilibrium,
the report of the FM is not informative such that Es[a;|h] = E[a]. The expectation about
the type of the FM conditional on observing a low report is off-equilibrium and can therefore
take any value. Applying the D1-criterion (Cho and Kreps, 1987) requires to associate only
that type with a deviation to the low report for which this deviation is most profitable.
As this is the most altruistic type, Esla1|l] = 1. Then, Es|ai|l] > Esla|h] and therefore
ab(BL) < a%(BL). To sum up, after observing a high report, the SM is always at least as
much inclined to lie than after observing a low report. In addition, whenever the high report
of the FM signals a lower degree of altruism than the low report, the SM is strictly more

inclined to lie after observing a high report.

Proposition 2 In the BL scenario, ah(BL) < a4(BL): the willingness to lie of the SM after
observing a high report weakly exceeds the willingness to lie after observing a low report. The

relation 1s strict as long as at least one of the reports of the FM is informative about her

type.

Moreover, comparing the results from the SL and the BL scenario yields the following

Proposition:
Proposition 3 Comparing ay' (BL) and ay' (SL), we get:

a) ab(BL) < aL(SL): the willingness to lie of the SM after observing a low report is lower
in BL than in SL.

b) al(BL) > ak(SL): the willingness to lie of the SM after observing a high report is
higher in BL than in SL.

Next, in the OL scenario, the SM knows with certainty whether the FM has lied or not.
Her strategy then specifies a report for each combination of r; and e;, which depends on the
updated expectation about the FM’s altruism type, Es[aq|ri, ei]. If e; = h, the FM always
reports high which hence provides no signal, Fs[aq|h, h] = 0. As the SM associates the most
altruistic type with a deviation of the FM to the low report, Es[a;|l,h] = 1, she is more
inclined to lie after a truthful high report than after a downward lie, &Z’h > &é’h. Ife, =1,
the FM again either always lies, lies if and only if a; < ay, or always reports truthfully.
Similar to BL, the SM associates a higher altruism type with a low report in any equilibrium
and is, for a given outcome of the FM’s lottery, less inclined to lie if the FM reports low:
anve > ab, with ey € {I,h}.



Consider next, for a given report of the FM, the impact of the FM’s actual outcome on
the SM’s willingness to lie. A high report of the FM is not informative about her type if
e; = h, whereas it signals (at least weakly) spitefulness if e; = [. In the same way, a true
low report yields no up-date whereas a downward lie signals altruism. In sum, for a given
report of the FM, the SM is always less inclined to lie if the actual outcome of the FM’s
lottery was high: a5t" < a"!, with r, € {I,h}.

Finally, conditional on truth-telling, the SM is less inclined to lie if the FM has reported
low: dg’h > ELZQ’I. As the FM had an incentive to report high, her low report is a stronger
signal of altruism than a truthful high report. In the same way, a downward lie signals

altruism whereas an upward lie (weakly) signals spitefulness: ay' > a5".
Proposition 4 In the OL scenario, as"(OL) < a'(OL) < al"(OL) < a'(OL).
Finally, comparing the results of the OL and SL scenarios yields the following Proposition:

Proposition 5 Comparing the results of the OL and SL scenarios, we get a'(OL) < ab(SL):
the willingness to lie of the SM after observing a truthful low report is lower in OL than in
SL.

3 Design and treatments

Based on the theoretical analysis presented in section 2, we designed three treatments: SL
(Single Lie), BL (Both Lie) and OL (Observable Lie). In all treatments, two contestants
take part in a sequential contest. Each subject has to report the outcome of a die roll to
determine the winner of the contest. If the result of the six-sided die roll is 1 to 4, the
subject should report "low.” If the outcome is 5 or 6, the subject should report "high.” In
case one constant has reported ”high” while her opponent has reported ”low,” the contestant
with the high report is the winner. In case of a tie, a random draw decides who wins. The
winner prize is $1.10 and the loser prize $0.10. Given the sequential structure of the game,
one subject is in the role of the FM and the other subject is in the role of the SM. In all
treatments, the SM rolls the die in private after observing the FM’s report. As the die roll
is made in private, nobody except the SM knows the true outcome of the die roll. The SM,
therefore, can deviate in her report from the true outcome.

The three treatments follow the three scenarios analyzed in our model and are executed
online via an experimental software. In the SL treatment, the FM does not roll a die in
private. Instead, the die roll is simulated by the experimental software and the report is
filled in automatically. Hence, the FM cannot lie. In the BL treatment, the FM rolls a die



in private and fills in the outcome of the die roll such that she is able to lie. The SM is only
informed about the FM’s report and therefore cannot detect a lie. In the OL treatment, the
FM’s die roll is simulated by the experimental software as in the SL treatment. However,
the report is not filled in automatically. Instead, the FM can fill in the report herself after
observing the true outcome of the simulated die roll. The SM is then informed about both,
the actual outcome of the die roll and the FM’s report and can thus detect a lie in the OL
treatment. In each treatment, it is common knowledge whether the FM has the possibility
to lie and whether the SM is able to detect a lie.

In all treatments, subjects filled out a short survey after stating their report. First, we
elicited the subjects’ beliefs. FM’s were asked to estimate the fraction of (upward) lying
SM’s. SM’s were asked to estimate the fraction of (upward) lying FM’s in the BL treatment.
In the other treatments, this belief is not relevant as there is no uncertainty with respect
to the FM’s lying behavior. Instead, SM’s were asked to estimate the fraction of (upward)
lying SM’s. Next, all subjects answered questions regarding their values and preferences. We
used the subscale Honesty-Humility from the HEXACO to measure fairness, sincerity and
greed avoidance (Ashton and Lee, 2009). We also elicited positive and negative reciprocity
as well as beliefs about reciprocity (Perugini et al., 2003; Dohmen et al., 2009). In addition,
we elicited demographic variables such as gender, age, race and educational background.

Since lying of the SM is never observable, we need a large sample size. Given the simple
structure of the game and the short amount of time needed to complete it, we chose to
conduct the experiment on Amazon Mechanical Turk (MTurk). On MTurk, business owners
and researchers can post simple and short tasks (aka HITs) that need to be executed by
humans. Workers that are registered on the platform can browse the HITs and decide
whether or not they want to work on the posted task for the offered compensation. MTurk
is now a widely used platform for conducting research and we follow the typical guidelines for
behavioral research in this environment (Horton et al., 2011; Berinsky et al., 2012; Mason
and Suri, 2012; Crump et al., 2013; Paolacci and Chandler, 2014; DellaVigna and Pope,
2018).

Our HIT announced a scientific study that consists of a short survey and a simple game.
Each subject earned $1 for answering the survey and knew that she could earn an additional
payment for the simple game. All subjects interested in working on our task followed a link
taking them to the first page of the survey (hosted on unipark).> The survey started with the
instructions for the simple die rolling game. If a subject did not want to participate, she was

free to reject the HIT without any consequences. If a subject agreed, the die rolling game

5The instructions can be found in the appendix.
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started followed by the survey questions. Due to the sequential structure of the game and
to avoid attrition problems in the matching, we divided each treatment into two parts. The
first part encompasses the game for the FM’s. Once a session with the FM’s was finished,
we conducted the session for the SM’s based on the reports of the corresponding FM’s. All
subjects received their fixed payment for answering the survey and the bonus for the die
rolling game within two days. The bonus payment resulting from the die rolling game was
sent with a message informing the subject about the outcome of the game (winner or loser
and the corresponding reports.)

To be eligible to work on our HIT, subjects had to be located in the US. In addition,
they had to have at least 500 approved HITs and a HIT approval rate of 95%. We use a
between subject design, therefore each subject was only allowed to participate once. We
implemented measures to prevent them from participating twice, restart treatments, or self-
select into treatments. In total, 2400 subjects participated in our study.® On average, they
spent 341 seconds on our HIT and received $1.60 including the fixed compensation for the
survey of $1. Our participants were on average 36 years old and more than 60% posses an
undergraduate or post-graduate degree.

Even though many studies have shown that the behavior of the MTurk sample does not
systematically differ from the results obtained in a fully controlled lab experiment, conduct-
ing the experiment on MTurk reduces the amount of control over environmental variables
(see, e.g., Arechar et al. (2018)). We, therefore, conducted a standard lab experiment to
investigate the robustness of the observed behavior.” The robustness check contains two
treatments SL_lab and BL_lab, which have a similar game structure as the corresponding
treatments above.

We did not use a die roll in the lab experiment to avoid that subjects might feel forced
to roll the die in their cubicle to create a sound. Instead, subjects were given a real large
envelope which contained 10 smaller envelopes. In each envelope, there was either a green or
a pink card. The subjects knew that 7 envelopes contained a pink card, while three contained
a green card. In case one subject reported a green and the other a pink card, the subject
with the report of the green card won the contest. In case of a tie (same color), a random
draw decided who was the winner. The winner prize was 80 token and the loser prize 40
token, corresponding to 8 euro and 4 euro respectively. As in the online experiment, in the
BL_lab treatment, both, the FM and the SM could lie. In contrast, in the SL_lab treatment,

6Qriginally, we collected 2435 observations. We drop 35 observations because they did not finish the survey

or the time spent on the survey was zero indicating that some technical device filled out the survey.
"The translated instructions can be found in the appendix.
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the envelopes were shown on the computer screen for the FM. After selecting one out of ten,
the color was revealed and the outcome entered automatically. As attrition is not a problem
in the lab, the FM’s and the SM’s participated in one session. We implemented a between
subject design and executed 13 sessions (seven sessions for SL_lab and six sessions for BL _lab)
with 310 subjects in total. All subjects were enrolled at a large European University. The
average payment was 7.46 euro and the experiment took approximately 45 minutes. We
used hroot for recruiting the subjects (Bock et al., 2014) and ztree (Fischbacher, 2007) as

the experimental software.

4 Results

4.1 Main Experiment

We start by analyzing the FM behavior. As the reports of the FM are simulated by the
experimental software in the SL treatment, roughly 33% of them have a high report. By
contrast, 63.75% and 50.62% report a high outcome in BL and OL, respectively. In both
treatments, the fraction of high reports differs significantly from the expected fraction of 1/3
under truth-telling (p = 0.000; binomial probability test). High reports occur significantly
more often in OL than in BL, i.e., when the SM cannot detect the lie (p = 0.000; Fisher’s
exact (FE)).® This extends findings that subjects lie less when the experimenter can detect
lies (see the literature summarized in Abeler et al. (Forthcoming)) to situations where lying
can be observed (or stochastically inferred) by other subjects. As a considerable but not too
high fraction of FM lie in BL and OL, we have sufficiently many observations for low as well
as for high reports in every treatment to investigate the corresponding responses of the SM.

For each treatment, Figure 1 depicts the fraction of high reports of SM, depending on the
FM’s report.? This fraction significantly exceeds 1/3 for all FM reports and all treatments
(p = 0.000; binomial probability test).!” In a next step, we analyze the SM reaction to FM
reports. In line with Proposition 1, there is no significant difference in the SM reaction to
high and low reports by the FM (p = 0.911) in the SL treatment:!!

Result 1 In the SL treatment, the fraction of high SM reports does not significantly differ

8We report results from two-sided Fisher’s exact tests if not stated otherwise.
9In the OL treatment, we split the dataset by the FM’s actual outcome.
10Table 1 summarizes the exact fractions of high reports as well as the number of observations by treatment

and report of the FM.

HStrictly speaking, we cannot test Proposition 1 which states that the FM report has no impact on SM
behavior. Still, the fact that the fraction of high reports by the SM is quite similar after low and high
reports of the FM supports the theoretical prediction.
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Figure 1: The left panel shows the fraction of high SM reports for high and low FM reports in
the SL and BL treatments. The right panel shows the fraction of high SM reports
by report and actual outcome of the FM in the OL treatment.

for high and low FM reports (p = 0.911).

In BL, a low report of the FM signals a high degree of altruism. Proposition 2 hence
predicts that reciprocal SMs lie less often after low than after high reports. Surprisingly,

however, this is not observed in the data:

Result 2 In the BL treatment, the fraction of high SM reports does not significantly differ
for high and low FM reports (p = 0.520).

So far, we have compared the SMs reaction to high and low reports within treatments (SL
and BL, respectively). Our next results compare the two treatments. As a consequence of
up-dating on altruism types, reciprocal behavior predicts that the SM lies less (more) under
BL compared to SL after observing low (high) reports (cf. Proposition 3). However, we find

no evidence for either positive or negative reciprocity:

Result 3 Both for high and low FM reports, there are no significant differences in SM reports
between SL and BL treatments (p = 1.0 for low FM reports, p = 0.732 for high FM

reports).

In particular the fact that there is no difference in the response to low reports between
the two treatments is striking: In the BL treatment, the SM knows with certainty that FMs
reporting a low outcome refrained from upwards lying, but this clear signal of altruism does

not reduce the own willingness to lie at all. Recall that, in the OL treatment, the SM knows
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with certainty whether the FM has lied or not. In line with the theoretical prediction that
no FM will lie downwards, false low FM reports occurred only five times (4%). In case of
low outcomes, 28.3% of FMs lie upwards, which equips us with enough observations to test
Proposition 4.

If the FM reports high, we predict that SMs lie more often when the FM’s report is a
lie. This, however, is contradicted by the data as there is not only no significant difference
(p = 0.292), but even the direction is reversed: 59.2% of the SM report high after a lie while
66.9% report high after a true high FM report. Second, for true reports of the FM, SMs
lie somewhat less often after low reports, but the difference is insignificant (p = 0.158).12
Thus, SMs do not significantly reward FMs for telling the truth after low outcomes. Next,
we compare the cases where FMs truthfully reported a low outcome to those where they
lied by reporting a high outcome. However, we again find no difference at all. We view the
results for the OL treatment as the most striking findings of our experiment: While SMs can
only stochastically update their beliefs on the FMs type in the BL treatment, in OL they
know with certainty whether FMs have lied or not. But even with observability, there is no

indication of reciprocity:

Result 4 [n the OL treatment, the SM reports do not differ significantly for different com-

binations of true outcome and report of the FM.

In a last step, we compare the SM reports of the SL and the OL treatments after observing a
true low FM report. Again, we find no treatment effect (p = 0.703). Given a true low report,
the propensity to lie of SM does not depend on whether the FM has had the opportunity to

lie or not. Thus, prediction 5 is rejected.

Result 5 In case of a true low report, the SM reports do not differ between SL and OL
treatments (p = 0.703).

Summing up, every prediction that postulates an effect of reciprocity on the behavior of
the SM is rejected by our data such that we do not find a significant impact of reciprocity
on lying behavior in our experiment. In the following, we will demonstrate the robustness of
this result by (i) implementing econometric analyses using regressions controlling for possible
influence factors to explain SM behavior, (ii) conducting a power analysis, and (iii) analyzing

the data from the additional lab experiment.

12Note, however, that this effect would become weakly significant under a one-sided test.
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4.2 Robustness
4.2.1 Econometric Analysis

As lying is likely to be influenced by the own attitudes regarding, e.g., fairness and reciprocity
as well as by the personal background, we now use regressions for testing the robustness
of our findings for the SM behavior. The main explanatory variable is the share of high
FM reports, or the treatment dummy when estimating between treatment comparisons.
Where appropriate, we first add the belief about the percentage of upwards lying FM or SM,
respectively, as an independent variable. Then, we add our proxies for fairness, sincerity, and
greed avoidance. Finally, we combine the beliefs with measures for reciprocity. In addition,
in all specifications but the first, we add the usual controls for demographic factors and time
spend on MTurk. We estimate probit models with robust standard errors clustered at session
level and report the results in Tables 2 to 8.

The econometric analysis supports the findings of the non-parametric tests as the coeffi-
cient for the FM report is insignificant throughout see Tables 2 to 3 and 5 to 7 for the within
treatment comparisons). Also, when pooling the data from SL and BL, the BL treatment
dummy remains insignificant for low as well as for high FM reports in all specifications (Table
4).

In the OL treatment, we also find no evidence that SM condition their report on whether
a high FM report was a lie or not (Table 5), or whether the FM had an incentive to lie
in case of a truthful report (Table 7). Notably, when we consider only observations where
the actual outcome was low in the OL treatment (Table 6), the coefficient for the FM
report is significant in specification 3 (controlling for fairness, sincerity, greed avoidance)
and specification 4 (controlling for reciprocity). This provides some weak support that SM
are more inclined to lie after a false high than after a truthful low report. However, effect
sizes are rather small and our measures for reciprocity do not indicate a significant impact.
In Table 8, we compare the treatment effect between SL and OL for true low and high FM
reports. Again, the FM report is not significant.

Next, we take a closer look at the controls for the beliefs and the measures for social
preferences elicited after the main part of the experiment. Recall that SM state a belief
about the lying propensity of FM’s only in the BL treatment.'® Table 3 shows that the
likelihood that SM lie indeed increases in the lying probability assigned to FM in the BL
treatment. In the two other treatments, SM instead announce their belief about the lying

propensity of their fellow SM. In all specifications we observe that a higher lying propensity

13In the SL treatment, FM coud not lie. In the OL tretament, lying was observable to SM.
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attributed to other SM positively correlates with the own likelihood to state a high report.
These findings, however, need to be interpreted with caution as the elicitation was not
incentivized, and because subjects might state rather high beliefs to sugarcoat their own lie.

Next, we investigate our controls for fairness, sincerity, and greed avoidance. All constructs
encompass two to three items measured on a 5-point likert scale. For each subject, we
compute the standardized mean response to all items for each construct, so that higher
scores reflect higher levels of the respective constructs. Overall, we find no systematic effects
on the lying behavior. The same holds for our measures of positive and negative reciprocity
and for the belief about reciprocity. Those measures are also based on survey items, now
with a 7-point likert scale, and we compute the standardized mean response to all items for
each subject. Summing up, the econometric analysis reinforces our finding that SM neither
respond to the FM report nor to the different information on the FM’s altruism provided by

these reports in the three treatments.

4.2.2 Power Analysis

The combination of non-parametric tests and regression analysis supports the robustness of
our findings, but one might still be concerned about the statistical power of the analyses.
We, therefore, conducted ex-post power calculations to estimate the minimal detectable
effect sizes (MDE) for each prediction. When adjusting o = 0.05 and 1 — § = 0.8 and using
a two proportions test we are able to detect differences in the shares of high reports between
12.5 and 17.8 percentage points. For a detailed overview about MDE for each prediction see
Table 9.

4.2.3 Lab Experiment

To further strengthen the robustness of our results, we complement the large MTurk dataset
with a lab study including 310 subjects. We executed the SL_lab and the BL_lab treatments
with a similar structure as the corresponding MTurk treatments. First, we analyze the
FM behavior. In SL_lab, the FM could not lie as the report was filled in automatically.
As expected, 30% of the reports are high.'* In line with the MTurk data, 66.2% of the
FM report high in BL_lab treatment, which is significantly different from 30% (i.e. the
expectation without lying, binomial probability test p = 0.000). Again, we have enough
variation in FM behavior to study the SM reaction to a FM report.

14Remember that subjects could select one out of ten envelopes. 3 contained green cards meaning high and

7 pink cards meaning low.
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Figure 2: Fraction of high SM reports for high and low FM reports in the SL_lab and BL_lab

treatments.

In both treatments, the SM could privately draw an envelope and state a report. As
depicted in Figure 2, 63.1% of SM in the SL_lab treatment and 61.2% of SM in the BL_lab
treatment state a high report, which differs significantly from 30% (p = 0.000 for both
treatments). As on MTurk, the SM reports do not differ for high or low FM reports in the
SL_lab treatment (p = 1.0). The pattern in the BL_lab treatment is quite similar (p = 0.652).
The comparison of both treatments also reveals no differences in SM behavior (p = 0.696 for
the comparison after low FM report and p = 0.998 after high FM report).

Summing up, the lab results are in line with those on MTurk as we do not find any evidence
for reciprocity to affect lying behavior: SM subjects neither condition their behavior on the
observed report of the FM in BL_lab nor on whether a FM report could serve as a signal on

the degree of altruism.

5 Conclusion

We have developed a theoretical model to study the impact of reciprocity on lying behavior
in a sequential two-player contest. As the marginal benefit of lying is the same when the FM
reports high or low, the lying frequency of SM whose utility depends only on money and on
internal lying costs is independent of the FM report. By contrast, our model of reciprocity
predicts that SM are more inclined to lie if a high FM report signals a lie, and thereby lower
altruism. We consider three settings: In SL, the FM cannot lie, so that her report provides

no update on her type. In BL, the FM can lie, which allows for a stochastic up-date after
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observing her report. Finally, the SM can observe the actual outcome of the FM’s lottery
in OL. These settings allow us to derive predictions that compare the lying frequency of SM
among treatments, depending on the FM’s report.

To test our predictions on the impact of reciprocity, we have performed a large scale online
experiment, amended by a controlled Lab experiment as a robustness check. Surprisingly,
we find no evidence at all that reciprocity affects lying behavior. In all treatments, the SM
lying frequency does not statistically differ for high and for low reports of the FM. This is
most striking in OL where SM do not lie more often when they know with certainty that a
high FM report was a lie. In addition, the lying frequency of SM does not differ between
treatments, neither after a low nor after a high FM report. All results are qualitatively the
same for the online- and the lab experiment. We hence conclude that reciprocity plays no
role in our sequential contest with the possibility to lie.

Our model is based on reciprocity, but our experimental results also shed light on other
possible drivers of lying behavior. First, fairness considerations have been reported to affect
lying behavior (Houser et al., 2012). Under procedural fairness concerns (Trautmann, 2009;
Krawczyk, 2011), players compare their expected payoffs. In our game, both players have
an equal chance of winning, and thus identical expected payoffs, only in case of identical
reports. Procedural fairness concerns thus provide an incentive for the SM to mimic the
FM'’s report in all scenarios. Such a behavioral pattern, however, is not observed in any of
our treatments.!®

A second possible driver of lying behavior is social conformity, where the concerns of
violating norms decrease in the (anticipated) violation frequency by others (Charness and
Dufwenberg, 2006; Gibson et al., 2013; Diekmann et al., 2015). This motive generates similar
predictions as the reciprocity model: when observing a high report of the FM in BL, the
SM should be more inclined to lie than after observing a high report in SL. Furthermore,
SM should lie more often after a fake than after a truthful high report in OL. None of these
predictions is supported by our experimental results.

As a third potential motive, recall that the literature has shown that lying behavior in
non-strategic situations can well be explained by a combination of internal lying costs and
reputational concerns towards the experimenter (Abeler et al., Forthcoming). In settings

with multiple participants, it thus seems reasonable that reputation towards other subjects

150Outcome-based fairness concerns that arise from inequity aversion (Fehr and Schmidt, 1999; Bolton and
Ockenfels, 2000) have no bite in our setup. First, the payoff structure is identical between the scenarios.
Second, the decrease in inequity costs associated with a lie instead of a truthful low report does not

depend on the FM’s report.
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should also play a role, and that these reputational concerns should be larger towards subjects
perceived as honest. Again, however, such a model would lead to predictions similar to our
model based on reciprocity, and is hence also not supported by the data.

Summing up, in line with Benistant and Villeval (2017) who find that the lying behavior
in contests is neither affected by group identity nor by whether lying increases the own or
decreases the opponent’s final score, our results suggest that lying behavior in contests is
driven by the desire to win and by internal lying costs but neither by reciprocity, fairness con-
siderations and social conformity nor by reputational concerns vis-a-vis honest contestants.
A straightforward question for future research is if this finding is limited to situations such as
contests, where the subjects’ interests are strictly opposing, of if it extends to settings where
their interests are aligned, e.g., where teams of two compete against other teams. Experi-
ments on lying behavior find that subjects are more inclined to lie in groups (Muehlheusser
et al., 2015; Kocher et al., 2017), which suggests that the own willingness to lie may, in such

a setting, still be higher after observing a lie by the own partner.
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6 Appendix

Proof of Proposition 1. The proof proceeds in two steps. First, we will show that in
any equilibrium, for any strategy and a given report of the FM, the SM follows a cutoff-
strategy: if some altruism type as refrains from lying, then all types ay > as also refrain from

lying. In a second step, we will show that the cutoff does not depend on the report of the FM.

Stepl: If, for a given strategy and report of the FM, Jay € [—1,1) such that vy(h,r) <
vo(l,11), then va(h,r) < vo(l,r1) Yag > as.

Suppose otherwise, i.e., suppose Ja;, a, with a; < a; such that vy'(h, ) < vy'(l,r1) and

vy" (hy11) > vy"(l,r1). First, let r; = h. Given the low outcome has realized for the SM, her
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utility from reporting low and high, respectively, amounts to:

A ag + NEs|aq|h A
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a9 + )\EQ [Gllh]
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Comparing the utilities from reporting high and low shows that the SM, after observing a
high report of the FM, lies if and only if

zdmmszm)¢>aﬁgu+»u—%b—mmMmzag

It then needs to hold that a; < a < a;, a contradiction. Now suppose the FM has reported

a low outcome, i.e., r; = [. The SM’s utilities from reporting high and low, respectively, are:

(05} + )\EQ [al\l]
hll) = Ay ————
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Thus, the SM prefers to lie if and only if

vl > wlll) < a < (1+3)(1- %) Bl = i

Again it needs to hold that a;, < dl2 < ay, a contradiction.

Step 2: @\, = al.
If the FM has no decision to take and, hence, can only report truthfully, then the SM can

not infer any information about the FM’s type from the observed report. In consequence,
Eslay|l] = Eslai|h] = Ela] and @b, = a?. =

Proof of Proposition 2. As Step 1 from the proof of Proposition 1 is still valid, we know
that the SM follows a strategy determined by a cutoff just like in the SL scenario. In a next
step, we will show that in any equilibrium, the optimal strategy of the FM is also determined
by a cutoff such that: if the FM refrains from lying for some type a;, then she will also refrain
from lying for all a; > a;. In a final step we will show that, for any cutoff-strategy of the
FM, the SM is weakly less inclined to lie after observing a low report of the SM as compared
to a high report. We will show that the relation is strict as long as at least one report of the

FM is informative about her type.
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Step 1: If, for a given strategy of the SM, Ja; € [—1,1) such that vi(h) < vi(l), then
’Ul(h) < ”Ul(l) Va1 > &1.

Suppose otherwise, i.e., suppose Ja;, ap, with a; < aj such that v}"(h) < v{"(l) and v{"(h) >
v"(1). Note that the FM anticipates the strategy of the SM. For a given report of herself, she
correctly predicts the probability that the SM reports high when realizing the bad outcome,
q5', and the expected degree of altruism associated with a given report of the SM, E1[az|r1, h].
Then

A + \E h,h A
vi(h) = [p2+ (1 — pz)qQ] |:ul + 5 + o 1 41_[6;\2| ] (Uz + 5)]

 AEyfas|h, 1
+(1—p2)(1—q3) |:ul+A+a1 1—:[;\,’2| ]UI]_C,

and

a; + AE1[as|l, h]
1+ A

(w + A)}

A ay + AEq|as|l,l A
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2

Comparing the expected utilities shows that the FM lies if and only if

vﬂmzvﬂD@@ﬁg“+M(L_%1—Uf#;@3—%0

[p2 + (1 — p2)gs] Er[az|h, h] — [p2 + (1 — p2)g5) En[az|l, 7] =
1—(1—p2)(a5 — @) ’

where we made use of [py + (1 — p2)g5' | Er[as|ri, ] + (1 — p2)(1 — ¢3' ) Ei[az|r, 1] = Ela] = 0.

It then needs to hold that a;, < a; < a;, a contradiction. It directly follows that the optimal

+ A

report of the FM in case of a bad draw depends on her own altruism type in the following way:

(
h Va, if a;>1

I h if ay S ELI o
ry = if a; € [-1,1)
[ if a; > aq

\l Yaq if a < —1

Step 2: ab(BL) < a%(BL) Va,, and a4(BL) < ak(BL) if a1 > —1.
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In a last step, we will analyze the optimal strategy of the SM for a given strategy of the
FM. First, suppose a; € [—1,1) such that v\ = h < a; < @;. Conditional on the observed
report of the FM, the SM updates the expectation about the type of the FM such that

EQ[CL1|Z] = E[CL|(I > dl]
Ela] + (1 = p1)gi Elala < @]
p1+ (1 —=pi)gt
As Elala < a1] < Fla] < Elala > @], it directly follows that Eslaq|l] > Es[ai|h], and
accordingly, a, < a?. Second, suppose a; > 1 such that 7t = h Va;. Then Es[a;|h] = Ela,

Eslai|h] = &

whereas Es[a;|l] is determined by an arbitrary off-equilibrium belief about the type(s) a;
associated with a low report. Applying the D1-criterion proposed by Cho and Kreps (1987),
which requires to associate that type with a deviation to the low report for which the
deviation is most profitable, leads to Es[a;|l] = 1. Hence, it holds that Es[ai|l] > Es[ai|h],
and accordingly, a, < a}. Third, suppose @, < —1 such that r{ = [ Va;. Then E[a;|l] =
Esla|h] = Ela] and @, = a?. =

Proof of Proposition 4. As the SM observes e; and r1, the updated expectation about the
altruism type of the FM is given by Fs|aq|ri, e1] and a strategy for her specifies a report for
every possible pair (r1,e;). Step 1 from the proof of Proposition 1 holds for every pair (71, €1)
such that, for a given strategy of the FM, the optimal strategy of the SM is determined by
the cutoffs ay"*, with ry € {l,h} and e; € {l,h}. Regarding the FM, it still holds that a
downward lie can never be optimal such that Esfa;|h, h] = 0 and Es[ay|l,h] = 1 (by D1).
Given the bad outcome of the lottery has been realized for the FM, the insight from Step
1 from the proof of Proposition 2 still holds. Hence, the FM will either always lie, lie if
and only if a; < a;, or always report truthfully. We will now derive the ranking of the
critical values a5 for each possible equilibrium strategy of the FM. First, suppose a; > 1
such that the FM will always lie. It then holds that Es[ai|h,l] = 0 and Es[a;|l,l] = 1 (by
D1). Accordingly, a5" = ay' < ah™ = al' Second, suppose @; € [—1,1): it then holds that
Es[ai|h,l] = Elala < @] < 0 and Es[a4|l,]] = Elala > @] with 0 < Efala > a1] < 1
such that a5" < a' < ab" < a2'. Finally, suppose a; < —1. Then Ey[ai|h, 1] = —1 (by
D1) and FEyfay|l,1] = 0 such that a5" < a5' = ab" < ay'. Overall, it is always true that

dg’h < dé’l < a’;" < ng’l with at least one comparison holding with strict inequality. m
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SL BL OL low OL _high SL_lab BL_lab
Low FM report | 60.4% (275) | 60% (145) | 58.5% (193) | 80% (5) | 62.9% (62) | 58.3% (24)
High FM report | 61.2% (121) | 63.5% (255) | 59.2% (76) | 66.9% (127) | 63.6% (22) | 63.8% (47)

Table 1: Fraction of high SM reports by treatment and FM report. OL_low (OL_high) in-
dicates that the true actual outcome of the FM was low (high). The number of

observations of SM reports for each contingency is denoted in parentheses.
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(1) (2) 3) (4)
Share of high FM reports  0.0206 0.0221 0.0428 0.0123
(0.204)  (0.211) (0.182) (0.193)

Belief prop. lying SM 0.0886™**  0.0804™  0.0929***
(0.0330)  (0.0345)  (0.0331)

Fairness —0.178***
(0.0536)
Sincerity —0.0233
(0.0438)
Greed avoidance 0.0912
(0.0994)
Pos. reciprocity 0.0226
(0.0755)
Neg. reciprocity 0.172%**
(0.0160)
Belief reciprocity —0.109
(0.0772)
Controls no yes yes yes
Constant 0.263  —0.332** 0.0664 —0.483***
(0.190)  (0.156) (0.448) (0.173)
N 396 396 396 396
Pseudo R? 0.0000 0.0398 0.0561 0.0511

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 2: Probit Regressions for SL treatment with fraction of high SM reports as the depen-

dent variable.
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(1) (2) ®3) (4)
Share of high FM reports  0.0926 0.0601 0.0612 0.0613
(0.134)  (0.125)  (0.163)  (0.132)
Belief prop. lying FM 0.0802***  0.0782***  0.0795***
(0.0151) (0.0164)  (0.0149)
Fairness —0.0309
(0.113)
Sincerity —0.0353
(0.112)
Greed avoidance —0.0209
(0.0975)
Pos. reciprocity 0.0246
(0.0595)
Neg. reciprocity 0.0733
(0.0722)
Belief reciprocity 0.106*
(0.0588)
Controls no yes yes yes
Constant 0.253*** 0.0221 0.288 —0.0329
(0.0391) (0.378) (0.359) (0.348)
N 400 400 400 400
Pseudo R? 0.0009 0.0348 0.0369 0.0437

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 3: Probit Regressions for BL treatment with fraction of high SM reports as the depen-

dent variable.
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(1) (2) (3) (4) (5) (6)
BL treatment (low FM)  —0.00942 —0.0484  —0.0249
(0.180) (0.172) (0.170)
BL treatment (high FM) 0.0625  0.0000159  0.0250
(0.132) (0.131) (0.128)
Fairness —0.127** —0.110
(0.0615) (0.0804)
Sincerity —0.106* 0.0243
(0.0591) (0.0703)
Greed avoidance 0.0580 0.0227
(0.0549) (0.0778)
Pos. reciprocity —0.00293 0.0153
(0.0775) (0.0472)
Neg. reciprocity 0.148*** 0.0823
(0.0540) (0.0642)
Belief reciprocity —0.0427 0.0700
(0.0614) (0.0535)
Controls no yes yes no yes yes
Constant 0.263 1.054*** 0.380** | 0.283*** 0.706* 0.415
(0.176) (0.163) (0.177) (0.0572) (0.378) (0.350)
N 420 420 420 376 376 376
Pseudo R? 0.0000 0.0263 0.0197 0.0004 0.0314 0.0324

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 4: Probit Regressions for SL and BL treatment comparison with fraction of high SM
reports as the dependent variable. Reaction to a given report. Specification 1-3
dataset restricted to low FM reports. Specification 4-6 dataset restricted to high
FM reports.
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(1) 2) (3) (4)
Share of high true FM results 0.205 0.209* 0.205 0.183
(true high report) (0.135) (0.115) (0.194) (0.121)
Belief about SM reports 0.0313***  0.0408"**  0.0284***
(0.00373)  (0.00613) (0.00619)
Fairness —0.0503
(0.0906)
Sincerity —0.143
(0.238)
Greed avoidance 0.193***
(0.0702)
Pos reciprocity 0.0318
(0.0955)
Neg. reciprocity 0.0107
(0.0563)
Belief reciprocity 0.126
(0.0850)
Controls no yes yes yes
Constant 0.233*** 0.384* 0.419* 0.377***
(0.0892) (0.224) (0.250) (0.0422)
N 203 203 203 203
Pseudo R? 0.0046 0.0133 0.0273 0.0211

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 5: Probit Regressions for OL treatment with fraction of high SM reports as the de-
pendent variable. Dataset restricted high FM reports.
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D B @)
Share of high FM reports  0.0170 0.0478 0.107** 0.0611***
(aka upward lie) (0.0746) (0.0364)  (0.0441)  (0.00164)
Belief prop. lying SM 0.106***  0.117***  0.0986***
(0.0322)  (0.0297) (0.0370)
Fairness 0.107**
(0.0510)
Sincerity —0.349***
(0.0181)
Greed avoidance 0.0879
(0.0604)
Pos. reciprocity 0.0269
(0.0194)
Neg. reciprocity 0.0827
(0.0696)
Belief reciprocity 0.0810
(0.0569)
Controls no yes yes yes
Constant 0.216°  —0.109  0.449"**  —0.203
(0.0146)  (0.0863) (0.121) (0.195)
N 269 269 269 269
Pseudo R? 0.0000 0.0435 0.0788 0.0499

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 6: Probit Regressions for OL treatment with fraction of high SM reports as the de-
pendent variable. Reaction to true low report vs. upward lying. Dataset restricted

to FM with a true low result of the die roll.
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0 2) B (4)
Share of true high FM reports 0.222 0.236 0.228 0.229
compared to true low reports (0.210)  (0.197) (0.231) (0.181)
Belief prop. lying SM 0.0858**  0.0871***  0.0844***
(0.0337)  (0.0244)  (0.0317)
Fairness —0.0224
(0.0350)
Sincerity —0.149**
(0.0585)
Greed avoidance 0.0690
(0.164)
Pos. reciprocity 0.0275
(0.0355)
Neg. reciprocity 0.0519
(0.0340)
Belief reciprocity 0.0115
(0.0626)
Controls no yes yes yes
Constant 0.216*** 0.143 0.495*** 0.0987
(0.0146)  (0.527)  (0.0327) (0.529)
N 320 320 320 320
Pseudo R? 0.0054 0.0336 0.0427 0.0350

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 7: Probit Regressions for OL treatment with fraction of high SM reports as the de-

pendent variable. Reaction to true reports. Dataset restricted to true FM reports.
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(1) (2) (3) (4) (5) (6)
OL treatment (true low FM)  —0.0468  —0.0252  —0.0214
(0.181) (0.184) (0.188)
OL treatment (true high FM) 0.155 0.144 0.145
(0.183) (0.206) (0.194)
Fairness —0.0759 —0.241%**
(0.0574) (0.0559)
Sincerity —0.172%** 0.115
(0.0647) (0.135)
Greed avoidance 0.0502 0.0939
(0.0664) (0.105)
Pos. reciprocity —0.0113 0.0673
(0.0782) (0.0721)
Neg. reciprocity 0.118*** 0.0772
(0.0440) (0.0791)
Belief reciprocity —0.0368 —0.0391
(0.0579) (0.0855)
Controls no yes yes no yes yes
Constant 0.263 1.201%**  0.447** | 0.283*** 0.553** 0.546
(0.180) (0.174) (0.160) | (0.0586) (0.239) (0.378)
N 468 468 468 248 248 248
Pseudo R? 0.0002 0.0334 0.0217 0.0028 0.0355 0.0168

Robust standard errors clustered on sessions in parentheses.
**p < 0.01, **p < 0.05, *p < 0.1

Controls: gender, age, race, education, time spent on MTurk

Table 8: Probit Regressions for SL and OL treatment comparison with fraction of high SM
reports as the dependent variable. Specification 1-3 dataset restricted to true low

FM reports. Specification 4-6 dataset restricted to true high FM reports.
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comparison base delta
ab(SL) = ak(SL) 0.6036 0.1436
a

ay(BL) < al(BL) 0.6 0.1359
ay(BL) < ay(SL) 0.6 0.1359
ab(SL) < ay(BL) 0.6116 0.1420

as'(OL) < ab™(OL) 0.5855 0.1515
as'(OL) < a'(OL)  0.5855 0.1784
,h

ar"(OL) < al'(OL) 0.6693 0.1751
~”(0L)<a2(SL) 0.5849 0.1250
ar™(OL) = al(SL)  0.6116 0.1632

Table 9: Overview MDE for two proportions test.
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Instructions
HIT on Mturk
Scientific study, survey ($1 + possible bonus, ~10 min)

This is a scientific study conducted by researchers from Frankfurt School of Finance &
Management. It consists of a short survey on personal attitudes for which you will be paid

$1 and a simple game in which you might earn extra money.

Your Worker ID will be retrieved automatically when you click to link to start the project.
It will only be used for assigning the payment to the right account and to control that you
have not participated in this HIT before. On the last page of the survey, you will receive a
personalized completion code. Please copy and paste this completion code in the box below

so that we can verify that you have completed the survey.

When you have finished with the project, come back here and submit the HIT. We will

approve payments within two days.

Please click on the link below in order to start.

Make sure to leave this window open as you complete the project.

When you are finished, you will return to this page to paste the code in the box below.

Provide the participation code here: _ _ - _ _ _ _ _ _

Survey on unipark

Instructions for First Mover

Before the survey starts, you will play a simple game where you can earn additional money
that will be added to the $1 we pay you for the survey. In this game you will be matched
with another worker who will take part in the study within the next two days. This worker

will not learn your ID.
SL and OL treatment

In this game the computer will simulate the roll of a six-sided die.
BL treatment

In this game you will have to roll a six-sided die. Note that you will roll the die in private,

so that the outcome cannot be observed by anyone else.
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After observing the outcome of the die roll, we will ask you to report the result of your die

roll.
All

An outcome of...

® . * o
4 L .o o @
means the result is ” Low”
[ I ) [ I ]
[ ] [ B
e @O [ I ]

means the result is ”High”

SL treatment
After the simulation of the die roll, the result will be filled in automatically.

The worker you are matched with will be informed about your result. After having observed

your result, this worker will roll a die in private and report either “High” or “Low.”
OL treatment

The worker you are matched with will be informed about the actual outcome of the simulated
die roll as well as about your reported result. After receiving this information, this worker
will roll a die in private and report either “High” or “Low.” Note that the additional payment
is based solely on the reported results and not on the outcomes of the simulated and actual
die roll.

BL treatment

The worker you are matched with will be informed about your reported result. After having
observed your reported result, this worker will also roll a die in private and report either
“High” or “Low.”

All

The additional payment is calculated as follows
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case report payment

1 You: High You: $1.10
Other: Low Other: $0.10
2 You: Low You: $0.10
Other: High Other: $1.10
3 You and the other Each of you has a 50% chance of getting the $1.10.
worker report getting the $1.10. A random draw decides
both ”High” if you or the other worker get the $1.10.
or both "Low.” you or the other worker get the $1.10.

The additional payment will be sent to you as a bonus within the next two days. The
bonus payment will include a message stating the reports of both workers and the resulting
payment.

Do you wish to participate?

If you do not wish to participate, please close this window now.

If you do wish to participate, please press ”Continue.”

Next Page
SL treatment
[Here result of the die roll is shown]
Your result is " Low.”
OL treatment
The simulation of the die roll is:
[Here result of the die roll is shown]

An outcome of...

° . e o
¥ L .o )
means the result is ” Low”
[ I ) [ I ]
[ ] [ I
e @ [ I ]
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means the result is ”High”

Please report either ”High” or ”"Low” by checking one of the two boxes below.
__Low _ _High
BL treatment
Getting started:
Please get a die or use a virtual one.
You can virtually roll a die for instance on https://www.freeonlinedice.com /#dice.
Now please roll the die exactly once.

An outcome of...

. . e o
[ ] [ ]
L ° o o
means the result is ” Low”
[ N [ N ]
[ ] [ N ]
[ N [ N ]

means the result is ”High”

Please report the result by checking one of the two boxes below.

__Low _ _High

Instructions for Second Mover

Before the survey starts, you will play a simple game where you can earn additional money
that will be added to the $1 we pay you for the survey. In this game you will be matched
with another worker who has already taken part in the study. This worker will not learn

your ID.

In this game you will have to roll a six-sided die. Note that you will roll the die in private,

so that the outcome cannot be observed by anyone else.

After observing the outcome of the die roll, we will ask you to report the result of your die

roll.

An outcome of...
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L ° o @
means the result is ”Low”
[ I ) [ I ]
[ ] [ B
e @O [ I ]

means the result is ”High”

SL treatment

The worker you are matched with did not roll a die. Instead, the roll of a six-sided die has
been simulated by a computer and ”"Low” was automatically filled in for the outcome 1 to 4

and "High” for the outcomes 5 or 6.

Before you are asked to roll the die, you will be informed about the result of the worker you

are matched with.
OL treatment

The worker you are matched with did not roll a die in private. Instead, the roll of a six-sided
die has been simulated by a computer and the outcome has been shown to the worker. After

observing the outcome of the die roll, the worker reported either ”High” or ”Low.”

Before you are asked to roll the die, you will be informed about the actual outcome of the
simulated die roll as well as about the reported result of the worker you are matched with.
Note that the additional payment is based solely on the reported results and not on the

outcomes of the simulated and actual die roll.
BL treatment

The worker you are matched with has already rolled a die and reported either ”"High” or
"Low.” Note that this player also rolled the die privately, so that the actual outcome of the
die roll has not been observed by anyone else. Before you are asked to roll the die, you will

be informed about the reported result of the worker you are matched with.
All

The additional payment is calculated as follows
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case report payment

1 You: High You: $1.10
Other: Low Other: $0.10
2 You: Low You: $0.10
Other: High Other: $1.10
3 You and the other Each of you has a 50% chance of getting the $1.10.
worker report getting the $1.10. A random draw decides
both ”High” if you or the other worker get the $1.10.
or both "Low.” you or the other worker get the $1.10.

The additional payment will be sent to you as a bonus within the next two days. The
bonus payment will include a message stating the reports of both workers and the resulting
payment.

Do you wish to participate?

If you do not wish to participate, please close this window now.

If you do wish to participate, please press ”Continue.”

Next page
Getting started:

Please get a die or use a virtual one.
You can virtually roll a die for instance on https://www.freconlinedice.com/#dice.
SL and BL treatment
The worker you are matched with has reported the result ”Low.”
Now please roll the die exactly once
OL treatment
The simulation of the die roll for the worker you are matched with was
[Here result of the die roll is shown.]
The worker you are matched with has reported the result ”Low.”
Now please roll the die exactly once.
All

An outcome of...
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L ° o @
means the result is ”Low”
[ I ) [ I ]
[ ] [ B
e @O [ I ]

means the result is ”High”

Please report the result by checking one of the two boxes below.

__Low _ _High
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Instructions for SL_lab and BL_lab

Most of these instructions are identical for the treatments “Single lie” and “Both lie.” Parts

that refer to only one of the treatments are indicated by SL_lab and BL_lab, respectively.
Welcome to this experiment!

You are participating in an economic experiment on decision making. All decisions are made
anonymously, i.e., other participants will not learn the identity of a participant who has
made a certain decision. The payment is anonymous as well, i.e., a participant will not learn
the amount of payment received by other participants.

All instructions will be displayed on screen. Please read the instructions carefully. If you
have trouble understanding the instructions, please take a second look at them. If you still

have questions, please give us a hand signal.
General information

e The experiment consists of multiple parts and a short questionnaire.

e You will receive instructions for each part before the respective part starts. Please

click on “OK” only after you have read the instructions and have no further questions.
e At the end of the experiment, you will receive an overview of your results.

e Each part can influence your payment. Therefore, please consider each of your decisions

carefully.

e We use the unit “tokens” during the experiment. It will be converted into euro at the

end. The exchange rate is one euro for 10 token.

o After the experiment, please remain seated in your cubicle until we call you for the

payment.
Instructions part 1
Procedure

In this part of the experiment, random groups of two participants will be formed. In each
group, there are two roles, participant A and participant B. You will be informed whether

the role of participant A or participant B was assigned to you before this part starts.
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Each participant chooses one out of ten envelopes. Each envelope contains either a green or
a pink ticket. Overall, there are three envelopes with green and seven with pink tickets. The
number of pink and green tickets is identical for each participant.

Subsequently, you and the participant assigned to you will each open one envelope, and then
declare the color of the ticket in the envelope. Please open the envelope only if we ask you
to do so. Your payment depends on the declared color of your ticket and the declared color
of the ticket of the other participant.

We will now explain the exact process

For treatment “SL_lab” only:

e Participant A sees ten envelopes on the screen, of which he selects one.

e Participant A opens the selected envelope by clicking on it, so that he can see the

colour of the ticket contained.

e After opening the envelope, the colour will be entered automatically in the designated

response field.
e Participant B will be informed about the colour drawn by participant A.
e On the table of participant B, there is a large envelope containing ten small envelopes.

o After participant B was informed about the color drawn by participant A, participant
B will be asked to open one envelope. He takes the large envelope and opens it. He
then chooses one of the small envelopes. Participant B opens the small envelope to see

the color of the ticket contained.

e In contrast to participant A, participant B enters the color of the ticket in the desig-

nated response field self-reliant, after opening the small envelope.

e After participant B entered his answer, the participants will be informed about the

entered colors of both participants and their results.
For treatment “BL_lab” only:

e On the table of participant A, there is a large envelope containing ten small envelopes.

e Participant A will be asked to open one envelope. He takes the large envelope and
opens it. He then chooses one of the small envelopes. Participant A opens the small

envelope to see the color of the ticket contained.
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e Participant A enters the color of the ticket in the designated response field self-reliant,

after opening the small envelope.

o After entering the color, participant B will be informed about the color entered by

participant A.
e On the table of participant B, there is a large envelope containing ten small envelopes.

e After participant B was informed about the color drawn by participant A, participant
B will be asked to open one envelope. He takes the large envelope and opens it. He
then chooses one of the small envelopes. Participant B opens the small envelope to see

the color of the ticket contained.

e Participant B enters the color of the ticket in the designated response field self-reliant,

after opening the small envelope.

e After participant B entered his answer, the participants will be informed about the

entered colors of both participants and their results.
For both:
Calculation of the results

The result depends on the colors entered by both participants.
If the entered color of one participant is green and of the color entered by the other participant
is pink, then the participant with the green color receives 80 tokens and the participant with
the pink color receives 40 tokens. If both participants entered the same color, it will be
randomly chosen who will receive the 80 and who the 40 token.
Now follows a short quiz, which contains questions to the instructions. If there are any

questions or problems of understanding, please signal this to us by hand signal.
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