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In the last decade, forced ranking systems where employees’ bonuses depend on
their rank assigned by superiors have become less popular. Whereas the inherently
competitive structure of ranking systems provides high effort incentives, it might
also increase incentives for misconduct. Previous literature supports this view by
demonstrating that, as compared to individual incentive schemes, highly competi-
tive environments are associated with higher degrees of lying and cheating. How-
ever, it is not clear if this is (mainly) driven by stronger financial benefits from win-
ning a competition or the behavioral effects. From a behavioral perspective, a com-
petitive environment may alter the willingness for misconduct via a desire-to-win,
but also via the negative payoff externality. Our results provide clean evidence of a
significant lying-enhancing desire-to-win-effect and an insignificant lying-reducing

negative externality effect.
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I INTRODUCTION

Even though they are commonplace, incentive schemes based on relative performance of em-
ployees are among the most controversial topics in managerial practice and academia (e.g.,
Lazear, 1989; Berger et al., 2013; Croson et al., 2015; Kampkétter and Sliwka, 2018). Com-
petitive reward schemes are supposed to increase effort for two reasons. First, they set strong
financial incentives due to the discontinuous upwards jump in payoffs associated with a higher
rank (Grote, 2005). Second, insights from social comparison theory (Festinger, 1954; Garcia
et al., 2013) and findings from neuro-physiological research (Fliessbach et al., 2007; Dohmen
et al.,2011) suggest that these higher financial incentives are reinforced by various psychologi-
cal benefits from outperforming others, often summarized as a “desire-to-win” (Charness et al.,
2014; Benistant and Villeval, 2019), that are specific to competitive environments.

As a downside, however, competitive schemes may not only lead to higher effort, but may
also reduce concerns towards morally questionable behavior (Schweitzer et al., 2004; To et al.,
2020) . Anecdotal evidence documents that employees cut corners to meet their targets and get
promotions (Zoltners et al., 2016), allocate their time to window-dressing instead of productive
activities (Mitchell et al., 2018; Corgnet et al., 2019), or even commit outright fraud (Brown
et al., 2014; Association of Certified Fraud Examiners, 2020). However, as misconduct is also
frequently observed with high-powered incentive schemes based on absolute performance mea-
sures (?HaB et al., 2015), it is far from obvious that a higher degree of misconduct in competitive
compared to non-competitive payment schemes can be attributed to the desire-to-win effect: it
might also be purely driven by differences in expected financial benefits. Our paper sheds light
on this question by designing an experiment where all financial impacts, both for themselves
and for others, are identical with competitive and non-competitive payment schemes. If we still
find a difference in misconduct, then this difference can safely be attributed to a “desire-to-
win” effect.

The experimental literature models competitive payment schemes as contests, and finds (al-
most) consistently that the degree of misconduct is higher than with piece rates (Carpenter et al.,
2010; Faravelli et al., 2015; Benistant et al., 2021). However, in all experimental studies we
are aware of, the financial incentives for misconduct differ considerably between contests and
individual reward schemes such as piece rates. If contests are not too unbalanced, then the dis-
crete jump sets higher incentives for effort as well as for misconduct, and the utility-maximizing
behavior also depends largely on the expectations about the behavior of other contestants (Kon-
rad, 2009). This implies that a simple comparison between the behavior in contests and non-
competitive schemes does not allow identifying the psychological impacts of competition. To
the best of our knowledge, our paper is first to overcome this issue.

The main value added of our design is that the payoff structure in our experiment ensures that



the financial benefit from misconduct is identical with and without competition. This excludes
the possibility that a difference in misconduct, if observed at all, is driven by differences in
financial incentives. Specifically, subjects in our online experiment take part in a binary lottery
with the outcomes LOW and HIGH, observe the lottery outcome privately, and then report the
outcome. In all three treatments discussed below, reporting HIGH leads to a higher expected
payoff, which provides financial incentives to misreport a privately observed LOW outcome
as HIGH. In our contest treatment C, two subjects compete in a simultaneous winner-take-it-
all contest. The one who reports HIGH (LOW) receives the winner price (the loser price).
Both subjects receive the winner price with a fifty percent probability if they submit the same
report. Note that the payoff structure implies that the expected financial benefit from lying is
independent of the other contestant’s report, as the probability when announcing HIGH instead
of LOW increases from 0% to 50% after HIGH and from 50% to 100% after LOW.

We then consider an individual treatment / without competition, in which the expected mon-
etary benefit from lying is the same as in treatment C. This is achieved by implementing the
same prize structure and resembling the opponent’s behavior by a random computer draw. This
procedure ensures that the expected increase in the own payoff from lying in / is the same as
in C. However, we then need to go one step further by taking into account that competitive
and non-competitive reward schemes may differ not only in their expected financial benefits
from misconduct, but also in another important dimension: Due to the zero-sum character of
contests, lying in a contest inevitably reduces the payoff of another subject in the experiment.
Assuming that most subjects have rather other-regarding than spiteful preferences, and hence
put positive weight on other subjects’ payoffs, such a negative externality ceteris paribus re-
duces the willingness to lie. Hence, if we do not find a difference in lying between treatments C
and I, this would not allow concluding that there is no desire-to-win effect that ceteris paribus
leads to lower moral concerns - it may also be the case that this effect is offset by the negative
externality effect.

We overcome this issue by our third and final treatment, which we refer to as the negative
externality treatment N. This treatment is identical to treatment /, except that each active subject
is matched with a passive subject ("a bystander") who receives the high payment if and only if
the active subject receives the low payment. All financial effects are then identical to treatment
C, as inflating the outcome of the lottery yields the same own expected financial benefit, and
the same expected financial loss for someone else. The only difference remaining is that there
is no competition in treatment N, as there is no other subject who might inflate their outcome.

The three piecewise comparisons of our three treatments allow us to identify the following ef-
fects: First, comparing the lying frequencies in treatments C and N shows, of course restricted to
our experimental framework, whether there is a desire-to-win effect. This comparison is hence

crucial for our research question. Second, comparing treatments C and / shows whether the



desire-to-win effect from competitive reward schemes is stronger or weaker than the negative
externality effect associated with these schemes. In other words, what would be the difference
between a competitive and a non-competitive reward scheme if the financial incentives for mis-
conduct are the same? Third, comparing treatments N and [ isolates the negative externality
effect.

Note that the desire-to-win effect and the negative externality effect arise from outcome-based
preferences, that is, decision makers evaluate outcomes rather than the underlying actions. Re-
cent experimental evidence indicates that decisions also depend on whether the underlying ac-
tions are seen as socially appropriate (Krupka and Weber, 2013; Kimbrough and Vostroknutov,
2016; Barr et al., 2018; Chang et al., 2019). This observation is potentially important for our
findings, as our hypotheses rest on the assumption that the social inappropriateness of lying is
not (substantially) treatment-dependent. To see why this might matter for our treatment com-
parisons, suppose lying is seen as less appropriate in treatment N compared to /, as it imposes
a negative externality on other individuals. The higher degree of social inappropriateness then
makes reporting HIGH less attractive in N. A possible treatment effect between I and N could
then, next to altruism, also be traced back to a preference for norm compliance. Likewise, lying
in C could be evaluated as less inappropriate than in N, because the subject one is matched with
can lie as well.

To account for this, we conducted the Norms treatment to test whether the social inappro-
priateness of lying varied across our three main treatments. The data corroborates that lying,
compared to reporting a low outcome truthfully, is considered much less appropriate. This
documents that a general social norm of not lying exists. More importantly, the difference in
the appropriateness ratings between misreporting a low outcome as HIGH and reporting truth-
fully is very similar and not significantly different across treatments. This provides evidence
that the treatment effects cannot be attributed to treatment-dependent differences in the social
appropriateness of lying.

Our main results from the three treatments C, I, and N are as follows: First and most impor-
tantly, 49.6% of all subjects report HIGH in treatment N, compared to 57.4% in treatment C.
This difference is economically meaningful and statistically significant. Our experiment hence
provides evidence for a desire-to-win effect that reduces moral concerns towards lying: When
the financial consequences from lying are identical both for the decision maker and others, then
playing against a human who can decide to lie increases the lying frequency compared to a sit-
uation where payoffs depend on the own decision and a random draw. Second, the frequency of
57.4% HIGH reports in the contest scheme C is not significantly different from the frequency of
(53.9%) in the individual scheme /. Generally speaking, there are two explanations for this Null
result: First, it could be that the lying-enhancing desire-to-win effect and the lying-reducing

negative externality effect offset each other. Second, it could be that neither of them exists.



However, given our result from the comparison of treatments C and N, the second explana-
tion seems implausible. Note that, while the comparison of treatments C and N is crucial for
our main research question of identifying the desire-to-win effect in a clean environment, the
comparison of treatments C and / is interesting from a more applied perspective — it tentatively
suggests that competitive reward schemes may be more prone to misconduct in reality mainly
because they yield higher financial benefits. Third, comparing treatments / and N allows carv-
ing out the negative externality effect: Both treatments have identical monetary incentives and
differ only in that lying yields a negative externality on the bystander in N. Comparing the
frequency of high reports in treatments / and N shows that the negative externality causes a
moderate yet statistically insignificant reduction in cheating.

For at least two reasons, it seems plausible that the reduction in moral concerns triggered
by the desire-to-win effect identified in our experimental framework underestimates the impact
in reality. First, all psychological motives underlying the desire-to-win effect discussed in the
literature are likely to be more important when competing in real effort tasks compared to com-
peting on a payoff from a lottery (see Piest and Schreck, 2021, for an overview): Outperforming
others in a challenging task matters more for the own self-image and for reputation effects to-
wards others than succeeding in a lottery contest. Second, our anonymous online experiment
leaves hardly any room for what the literature refers to as rivalry “that is characterized by the
experience of heightened psychological stakes of competition by the focal actor when compet-
ing against the target actor” (Kilduff ez al., 2016, p. 1509). Both the experimental literature and
field data shows that rivalry tends to further reduce moral concerns compared to anonymous
competitive settings (Pierce et al., 2013; Kilduff et al., 2016; To et al., 2020). Therefore, our
approach of identifying the desire-to-win effects in an online experiment with prizes based on
lottery outcomes is conservative. In addition to being conservative, the advantage of the lot-
tery setting is that there are no differences in ability, which would make the identification of a
pure desire-to-win effect far more difficult. We acknowledge, however, that for the very same
reasons, our approach is likely to underestimate the difference between treatments C and 1.

The remainder of the paper is organized as follows: Section 2 relates to the literature. We
present a simple model in section 3. Section 4 describes the experimental design, procedures,
and our hypotheses. Results are shown in section 5. We provide a discussion of possible

extensions to the model and limitations of the experiment in section 6. Section 7 concludes.

2 RELATED LITERATURE

Our paper is most closely related to experiments comparing misconduct in competitive and
non-competitive treatments. The earlier literature considers real-effort tasks (see the overview

by Chowdhury and Giirtler, 2015). Schwieren and Weichselbaumer (2010) use the maze game



introduced by Gneezy et al. (2003), Belot and Schroder (2013) let subjects identify euro coins,
and Faravelli et al. (2015) use the matrix task developed by Mazar et al. (2008). Schwieren and
Weichselbaumer (2010) compare the individual piece rate treatment to a contest of six subjects,
in which only the one who reports the highest number of solved mazes is paid. Overall, they
do not find a significant difference between the cheating behavior in the two treatments, but
low-performing subjects lie significantly more in the contest than with piece rates. Belot and
Schroder (2013) compare piece rates to a four-player contest. The contest winner receives
a price of 50 euro, whereas the other three contestants get nothing. They find that both the
productive effort and the lying frequency are significantly higher in the contest. Faravelli ef al.
(2015) compare piece rates to a two-player contest. Cheating is more frequent in the contest,
but this effect disappears when subjects can self-select to the piece rate or the contest treatment.

Most of the experiments just discussed suggest that competitive remuneration systems lead to
more misconduct than simple bonus schemes. In contrast to our experiment, however, the finan-
cial benefits from misconduct differ between the contest and the piece rate settings. With piece
rates, the marginal financial benefit of misconduct is constant and independent of the behav-
ior of all other subjects in the experiment. Conversely, the marginal benefit from misconduct
in a contest depends on the number and the behavior of other contestants. These differences
in the incentive structures are likely to contribute to the different findings in the literature: In
Schwieren and Weichselbaumer (2010), the marginal benefit from cheating in the contest might
be perceived as rather low because just one out of six contestants are paid. The fact that Belot
and Schroder (2013) find more cheating in the competitive environment might hence be due to
the lower number of contestants and the large winner prize of 50 euros. Faravelli et al. (2015)
consider only two contestants. The contest also entails a piece rate component, as the winner
gets $2 per correctly solved matrix, compared to $1 in the individual piece rate setting. The
main difference to our comparison of treatments C and / is hence that the marginal expected
financial benefit from cheating differs between treatments.

Most of the recent literature builds on the die-under-the-cup paradigm introduced by Fis-
chbacher and Follmi-Heusi (2013), which we adopt as well. Subjects roll a die in private, and
the payoff structure is designed to induce a strong financial incentive to misreport the outcome.
As lying is unobservable, it needs to be studied at an aggregated level.> Several recent papers
utilize lotteries in the spirit of Fischbacher and Follmi-Heusi (2013) to compare two-player

contests. The advantage of the lottery setting compared to real effort tasks is that the degree of

'In Faravelli et al. (2015), the payment per correctly solved maze is, on average, $1 both in the contest and with
piece rates. Marginal financial incentives to cheat, however, are quite different, as those depend in the contest
on (i) the own performance, (ii) the own willingness to cheat, and (iii) the expectation on the other contestant’s
report.

Dai et al. (2018) document that the behavior in the die-under-the cup paradigm provides a good predictor of

cheating in the field. For a meta-study on this paradigm with non-strategic set-ups, see Abeler et al. (2019).



misconduct cannot be influenced by the subjects’ abilities and effort costs. Dato et al. (2019)
consider a sequential contest with and without lying possibility for the first subject. They find
no significant treatment effect on the second subject’s lying behavior. The same holds in Dan-
nenberg and Khachatryan (2020), who compare simultaneous contests, in which either both or
just one subject can lie. Benistant et al. (2021) find that the lying frequency in a contest is
significantly larger than with piece rates if and only if both contestants can lie. The latter two
papers derive a rich set of results,> but the marginal benefit from lying again differs between
contests and piece rates. In Dannenberg and Khachatryan (2020), the results entered by passive
subjects are systematically below those of subjects who can lie*, which changes the incentive
structure of the contestant who can lie. In addition, a subject who rolls a die without the possi-
bility to lie may be seen as a competitor. The latter argument also refers to Dato et al. (2019),
who keep the marginal financial benefits from lying identically across all contest treatments.

Charness et al. (2014) consider a dynamic real-effort rank-order tournament with flat wages
so that all treatments are identical with regards to the financial incentives to cheat. They find
that informing subjects about their ranks increases their effort, which reinforces the view that
ranking systems may be beneficial in this respect.” Furthermore, subjects who are informed
about their rank engage in cheating and sabotage. Our identification strategy of the behavioral
impacts of competition on misconduct differs in many important respects: First, Charness et al.
(2014) do not compare the cheating behavior with information on ranks to a treatment without
information, so that it cannot be excluded that subjects would have cheated even without in-
formation on ranks due to, e.g., self-image concerns or to reduce their anger about a task they
disliked. Interpreting ranks as competition, there is hence no comparison of our treatment C to
another treatment.® Second, while flat wages ensure that differences in treatments are not driven
by different financial incentives, we are interested in comparing bonus contracts to competitive
remuneration schemes, which would be impossible with flat wages. Third, we compare three
treatments to tease out the impact of the negative externality implied by competition.

Benistant and Villeval (2019) analyze a two-player simultaneous real-effort tournament. The
lying behavior is neither affected by group identity nor by whether lying increases the own or

decreases the opponent’s final score. Several papers find that lying is likely to be reinforcing,

3Dannenberg and Khachatryan (2020) compare individual to group contests, and Benistant et al. (2021) focus on
the impact of feedback and incentives on the lying behavior in dynamic settings. Also, considering a dynamic
framework, Necker and Paetzel (2023) find that the lying frequency of strong performers in a real-effort task
increases when they learn that they are matched with other strong performers.

4The reported outcomes could only be identical if no one lies.

3Gill et al. (2019) extend the analysis to a multi-period setting. They find that providing information about the
rank has the highest positive effect on effort for subjects at the top and the bottom of the ranking.

®However, in individual settings without competition, Charness et al. (2019) find no evidence of cheating in a

die-roll task if reports have no impact on payoffs.



as subjects who underestimate (overestimate) the lying frequency lie more (less) when they are
informed about the actual numbers (Le Maux et al., 2021; Biker and Mechtel, 2019; Casal
et al., 2017; Diekmann et al., 2015).” In addition to lying about the own outcome, the literature
also considers the possibility of sabotaging the competitors’ outcomes. In the seminal paper by
Carpenter et al. (2010), sabotage occurs more frequently in contests.® Harbring and Irlenbusch
(2011) and Conrads et al. (2014) find that sabotage and lying, respectively, increase in the prize
spread.” These findings reinforce our view that the monetary incentives need to be kept constant
to identify the behavioral impacts of competition.

While we introduce a second player to identify the impact of competition, other papers in-
troduce a second player to determine the effects of groups. Conrads et al. (2014) compare an
individual piece-rate treatment to a treatment where the two members of a group decide inde-
pendently on their report and share their payoff equally. Lying is more frequent in the group
treatment. A comparable result is found in Danilov et al. (2013) in an experiment with pro-
fessionals from the financial services sector, provided that group identity is prominent. Kocher
et al. (2018) find more lying in groups, and Dannenberg and Khachatryan (2020) show that the
group effect is more pronounced in competitive settings.

Summing up, while there is a large body of literature that compares cheating and lying in
treatments with and without competition, we are not aware of any other paper that keeps both
the expected marginal financial benefit from misconduct and the impact on others constant

across treatments.

3 THE MODEL

To derive the utility-maximizing lying frequencies under competitive and individual incentive
schemes, and to disentangle the impact of a desire-to-win and the negative externality in com-
petition, we analyze the following simple model.

Player i takes part in a lottery, which yields a high outcome z; = h with probability p; and
a low outcome x; = [ with 1 — p;. Player ¢ privately observes z; and then reports r; € {l, h}.
Misreporting the actual outcome by reporting r; # x; yields (internal) lying costs of ¢. The
report influences player i’s monetary payoff, which is either high, wy, or low, wy. Player ¢
derives material utility from money according to an increasing function u(w) with u(wy) =

ur, < ug = u(wy). We consider three settings. In all settings, player i’s probability of

"Feltovich (2019) frames the decision situation as markets and compares lying in monopolies and different kinds
of duopolies. While the marginal financial benefit is highest in the monopoly treatment, the lying frequencies
in the duopoly tend to be rather higher than lower. This also suggests a behavioral impact of competition.

8As in the papers just discussed, the expected marginal financial benefit from the misconduct differs among
treatments.

Dato and Nieken (2014) find that sabotage frequencies of men exceed those of women.



receiving wy instead of wy, increases by 50 percentage points when reporting h instead of /.

Two players ¢ = 1, 2 compete with each other in the Contest setting C'. Both players privately
observe the realization of their (independent) lotteries and report the outcome. If only one
player reports the high outcome, she receives wy, while the other player receives wy. If both
reports are identical, a random draw determines who of the two players obtains wy and wy,
respectively.'”

Next to the additional material utility from winning denoted by Au = uy — uy, and lying
costs ¢, player ¢’s objective function is affected by the following two motives. First, winning the
contest provides an additional non-monetary utility & > 0 that can be interpreted as a "desire-
to-win" or "competitiveness". Results from experimental economics (Brookins and Ryvkin,
2014; Sheremeta, 2010; Cooper and Fang, 2008) as well as neuroeconomics (Dohmen et al.,
2011; Delgado et al., 2008) provide evidence that non-monetary motives shape the evaluation
of a competition’s outcome.

Second, recall that the competitor receives wy, in case player ¢ wins the contest and receives
wy. Therefore, by reporting A instead of [, player ¢ reduces the utility of the competing player
J in two respects: First, she imposes a negative externality on the other player’s expected mon-
etary payoff. Second, she reduces the probability that player ; may enjoy her non-monetary
utility @ from winning the contest. We assume that player ¢ has social preferences and puts
relative weight ¢ € (0, 1) on the other player’s utility.

Note that, after observing the high outcome, it is optimal to report h. This directly follows
from (i) positive lying costs (¢ > 0) and (ii) the weaker regard for the opponent than for herself
(¢ < 1). We can thus restrict attention to the situation where player ¢ has drawn a low outcome,
x; = [. Suppose the other player j submits r; = [ with probability 7, then player ¢’s utility of

truthfully reporting the low outcome is given by

2
:uL—I—g(Au+ﬁ)+¢[UL+(1—g) (Auﬂﬂ,

U (1) :W{E[UL‘HMUH‘H})“‘%(UH—F@-HWL)}+(1—7T) [ur + ¢ (up + )]

whereas misreporting the low outcome as high yields

) = (a4 dur) + (1= ) {5 a4 0+ 0]+ 5 G+ 4 0w | — o

:uL+%(1+w)(Au+a)+¢{uLJrl_Tﬁ(Aqua)} —c.

10When interpreting the reports as effort which translates into output directly, this setup resembles the canonical
tournament model of Lazear and Rosen (1981) with discrete effort and zero-variance of noise. Having a model
without noise is crucial to ensure that financial incentives are independent of the other contestant’s report, and

identical across settings.



Comparing the expected utilities shows that player ¢ lies if and only if

Au+ 0
2

c<(1-9¢)

= éc.

Importantly, our framework ensures that the expected financial benefit from reporting HIGH
instead of LOW, and hence also the threshold ¢¢, are independent of the probability 7 that
the other player reports HIGH. It follows that each player has a dominant strategy, which is
choosing (i) r; = hif z; = hand (ii) r; = [ (r; = h) if x; = [ for ¢ > ¢¢ (¢ > ¢¢). These
dominant strategies constitute the Nash equilibrium of the game.!!

In the Negative Externality setting N, player ¢ takes part in the same lottery as in C, privately
observes the realization, and reports the outcome. Conversely to setting C, however, there is no
strategic interaction as her payoff does not depend on the action of another player. Instead, N
is a setting of individual decision-making: the probability to obtain wy; is determined by player
i’s report and two random draws. With probability ¢, a low report r; = [ leads to a 50/50-lottery
between wy, and wy, whereas the high report r; = h yields wy with certainty. With probability
1 — g, r; = [ yields wy, with certainty, while r; = h results in the 50/50-lottery between wy,
and wy. Setting N eliminates the competitive nature of setting C so that "a desire to win"
does not affect player ¢’s report. The negative externality inherent to competition, however, is
maintained: there is a passive individual who receives the low (high) monetary payoff if player
1 receives the high (low) monetary payoff. Therefore, social preferences still influence player

’s report. The utility of truthfully reporting the low outcome is then
N q q
UN (1) :uL+§Au+<b[uL+ (1—5) Au} :
while misreporting the low outcome as high yields

1 11—
UZ-N(h):uL+§(1+q)Au+¢(uL+Tun) —C.

Comparing the expected utilities shows that player ¢ lies in setting N if and only if

Note that the threshold ¢ is independent of the probability ¢, as the impact of ¢ in treatment
N resembles the effect of 7 in setting C: with probability ¢ (1 — ¢), a player in N faces the
same financial consequences as a player in C does, given that the other contestant reports LOW
(HIGH). Hence, as the expected benefit from lying does not depend on the other player’s be-
havior in C, neither does the expected benefit from lying in N depend on the outcome of the

random draw.

1 Assuming that lying costs c are identical for all players is without loss of generality. All results are the same

when they are instead individually drawn from identical distributions.



The Individual setting I is identical to N except that there is no passive individual whose
payoff depends on the player’s decision. As social preferences are muted, truthfully reporting

the low outcome yields expected utility

(2

UM = up, + gAu,
while misreporting the low outcome as high yields

1
Ul (h) :uL+§(1+q)Au—c.
Player 7 hence lies if and only if
c < 7 = E[.
Comparing the thresholds for player ¢’s lying decision in the three settings yields the follow-

ing proposition.

Proposition 1. (i) The thresholds ¢ for lying costs ¢ such that player i lies if and only if ¢ < ¢
are larger in settings I and C compared to setting N, cc, ¢y > ¢y. (i1) The threshold is higher in

setting C than in setting I if and only if ¢ < —%~

U+uA”

Proof. Part (i). ¢ — iy = Sul¢ > 0. ¢c —én = 3u(1—¢) > 0. Part (ii). ¢c —
¢ = 5 (a(1—¢) — ulA¢) decreases in ¢, 8(53;5’) = —(MQ“A). For the minimum ¢ = 0,
¢t —¢ =% > 0. For the maximum ¢ = 1, ¢t — ¢ = —% < 0. Solving ¢c — ¢; =
5 (0 (1 —¢) —ulAgp) = 0 for ¢ yields ¢ = =~ W

The intuition for Proposition 1 is as follows: In all settings, misreporting the low outcome
as high increases the probability to obtain the high monetary payoff by 50 percentage points.
The expected financial (or material) benefits from lying are thus identical across settings. The
only difference of setting N to setting [ is that player i’s decision is also affected by her social
preferences towards the passive player j. This reduces her incentive to lie; thus ¢; > ¢x. Next,
the only difference between setting C to setting N is that there is also a utility from winning
the contest. As player ¢ puts higher weight on her own than on player N’s utility, this increases
the threshold; hence ¢ > ¢y (Part (i) of the Proposition). Part (ii) of the Proposition shows
that it depends on the importance of social preferences whether the incentives to lie are larger
in settings C or /1. If social preferences ¢ are sufficiently large, ¢ > ﬁ, then the threshold ¢
(and hence the lying frequency) is lower in the contest. But if ¢ is low, then the "desire-to-win"

dominates the negative externality effect.

4 EXPERIMENTAL DESIGN AND HYPOTHESES

Our treatments were as follows:!? Subjects in treatment C participated in a simultaneous two-

player contest and were randomly matched with another subject. If both subjects reported

12The instructions for all treatments are in the appendix.
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the same outcome, each of them received the high bonus (winner prize) of 1.20 GBP with a
probability of 50%. If one subject received the winner price, the other subject received the loser
prize. Otherwise, the one who reported HIGH (LOW) got the winner prize of 1.20 GBP (the
loser prize of 0.20 GBP) with certainty. The impact of the paired subjects’ reports on the contest
prizes are summarized in Table 1. All subjects knew that, after the experiment, they would be
informed about the report of their competitor and the resulting payment.

Importantly, the financial incentives to lie do not depend on whether the opponent reports
HIGH or LOW. While different lying frequencies lead to different likelihoods of competing
against a high or low report, the expected financial benefit from lying is 0.5 GBP, irrespective
of the other player’s report: If the other player reports LOW, then reporting HIGH instead of
LOW yields an increase in receiving the winner prize from 50% to 100%, and if the other
player reports HIGH, then reporting HIGH instead of LOW yields an increase in receiving the
winner prize from 0% to 50%. Note that this implies that subjective beliefs about the opponent’s
behavior do not affect financial incentives to lie. Therefore, the incentives are identical across
subjects in treatment C even if they hold different subjective beliefs on the other contestants’

propensity to lie.

Report of the other participant | Your report Bonus
Each of you has a 50% chance of getting the 1.20 GBP.
Low
This is decided by a random draw.
Low
You: 1.20 GBP
High
Other: 0.20 GBP
You: 0.20 GBP
Low
Other: 1.20 GBP
High
Each of you has a 50% chance of getting the 1.20 GBP.
High
This is decided by a random draw.

Table 1: Overview of bonus payment in treatment C

In our second treatment N, there is only one active player. As in treatment C, this player’s
expected payoff always increases by 50% when reporting HIGH instead of LOW. Also as in
treatment C, lying decreases the probability that another participant gets the HIGH instead
of LOW payoff by 50%. The expected financial impact of lying is therefore the same as in
treatment C, both with respect to the own and the other participant’s payoff. However, there
is no competitor in treatment N who decides upon lying. Instead, the other participant is a
passive "bystander" who gets the HIGH (LOW) prize if the active player gets the LOW (HIGH)
prize. Thus, active players in treatment N did not act in a competitive environment, but the

impact of their report on other subjects’ bonus payments resembled treatment C: The financial
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consequences of lying are the same, but there is no competition. Comparing the behavior of
treatments C and N hence allows us to isolate the impact of competition.

To resemble treatment C as closely as possible, we distinguish between two cases for the
active player. In case 1, the active player received 0.20 GBP or 1.20 GBP with 50% proba-
bility each when reporting LOW, and 1.20 GBP for sure when reporting HIGH. This case 1
mirrored the situation in treatment C when the other contestant reported LOW. In case 2, the
active player receive 0.20 GBP with certainty with a LOW report, and 0.20 GBP or 1.20 GBP
with 50% probability each with a HIGH report. Case 2 thus mirrored treatment C when the
other contestant reported HIGH. To assign probabilities for these two cases that are as close as
possible to treatment C, we executed one session of treatment C with 100 subjects upfront. 45
subjects reported HIGH and 55% reported LOW, so that we implemented a probability of 55%
that the active player in treatment N was in case 1, and a probability of 45% that the active
player was in case 2.!> Subjects received no information about the origin of the probabilities
for each case. They were informed about the probabilities for the two cases but did not learn
which case they were actually in before submitting their report. After the experiment, they were
informed about the case they had been in and the resulting payment. The impact of the report
and the random draws (that is, whether the active player is in case 1 or 2) on the subjects’ bonus

payments are summarized in Table 2.

Case Your report Bonus
Each of you has a 50% chance of getting the 1.20 GBP.
Low
1 This is decided by a random draw.
45% probability You: 1.20 GBP
High
Other: 0.20 GBP
You: 0.20 GBP
Low
2 Other: 1.20 GBP
55% probability Each of you has a 50% chance of getting the 1.20 GBP.
High
This is decided by a random draw.

Table 2: Overview of bonus payment in treatment N

Note that, from an incentive perspective, it does not make a difference for subjects with lying
costs and social preferences whether they are in case 1 or 2, because the expected impact of
lying is always the same (both in case 1 and in case 2, lying increases the probability of re-

ceiving the money by 50%). This independence also holds when subjects are inequity averse

3The remaining observations for treatment C have been collected together with the two other treatments in a
randomized within-session format. With 43.4% high reports over all sessions in treatment C, the first session

predicted average behavior very well.
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a la Fehr and Schmidt (1999). The reason for this independence is that the inequity is always
the same, as, inevitably, one player gets the HIGH and one the LOW prize. The reason why
we nevertheless resembled treatment C as closely as possible is that there might be psycho-
logical reasons other than social preferences or inequity aversion as to why subjects perceive
an increase from 0% to 50% in case of lying differently than an increase from 50% to 100%.
To eliminate this potentially confounding factor, we chose probabilities for treatment N that
mirrored the competitor’s behavior in treatment C.

Treatment / was identical to treatment N except that there was no bystander. In treatment /,
we hence eliminated not only competition (as in treatment V), but also the impact of the own
behavior on the payoff of someone else, which is still present in treatment N. Similar to the
original set-up of Fischbacher and Follmi-Heusi (2013), a subject’s report solely determined
the own expected bonus. The probabilities for cases 1 and 2 in treatment / were identical to

those in treatment N.

Case Your report Bonus
You have a 50% chance of getting the 1.20 GBP.
1 kow This is decided by a random draw.
45% probability
High 1.20 GBP
Low 0.20 GBP
2
55% probability . You have a 50% chance of getting the 1.20 GBP.
High This is decided by a random draw.

Table 3: Overview of bonus payment in treatment /

In each treatment, subjects had to answer four control questions before rolling a die and
reporting an outcome. Each control question addressed one of the possible cases. For each
case, subjects were asked for the probability of receiving the high bonus. If subjects failed to
give the correct answer, they could try a second time again before seeing the correct answer.

After submitting their report, subjects in treatments C, I, and N were asked for their belief
about the behavior of other subjects in their treatment. Our question read, "What do you think
about the behavior of the other participants in this study. Out of all participants (except you)
whose actual results of the die roll was LOW (outcome 1 to 4), how many will report HIGH?"

Beliefs were stated on a scale from zero to 100%.'* In addition, we used the Honesty-Humility

4For various reasons, we chose against incentivizing the elicitation of beliefs. As we did not observe the actual
distribution of results, we would have to use the theoretically predicted distribution to calculate an approxima-

tion of actual lying behavior. It is even more critical to keep financial incentives across treatments constant and
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subscale from the HEXACO to measure fairness, sincerity, and greed avoidance (Ashton and
Lee, 2009),'° and measured positive and negative reciprocity following Dohmen et al. (2009).
Finally, we asked for sex, age, country of residence, education level, and the number of studies
they participated in on the online platform during the last 12 months. We also included an
attention check into the Honesty-Humility survey stating "it is important that you pay attention
to this study. Please tick "disagree."

We ran the sessions with the passive subjects (the bystanders) in treatment N after having
collected the reports from the active subjects. We refer to the data collected from bystanders as
treatment B. As the bystanders did not have to make any payoff-relevant decision, we elicited
their belief about the misconduct in one of the three main treatments C, I, and N. Each bystander
received the instructions of either treatment C, I, or N, and was asked to state the belief about
the frequency of lying.!® After stating the belief, all bystanders learned how their bonus was
calculated, i.e., they were informed about the procedures from treatment N and their role as
passive bystanders.

In Norms, we examined whether or not lying is assessed differently across treatments. In
doing so, we closely followed the approach of Krupka and Weber (2013). Subjects are given
the instructions of one of our three main treatments and asked to rate the social appropriateness
of (i) reporting LOW and (ii) reporting HIGH if the actual outcome of the die roll was LOW.
Each report had to be rated as very socially inappropriate, socially inappropriate, somewhat
socially inappropriate, somewhat socially appropriate, socially appropriate, or very socially
appropriate. Each subject was then randomly paired with another subject, who rated the reports
from the same main treatment. One of the two possible reports of subjects in the main treatment
was randomly drawn for each pair, and the pair’s ratings were compared. If the ratings matched,
both received a bonus of 2.50 GBP and zero otherwise. After submitting their ratings, all

subjects filled out the same survey as in the main treatments (except for the belief question).

4.1 Sample and procedures

We preregistered our study in the AEA RCT Registry, and the digital object identifier (DOI) is:
"10.1259/rct.6824-1.0." We executed our experiments online on the Prolific platform for several
reasons. First, we needed a large sample size, as lying is unobservable, and our dependent
variable is the share of high reports. Second, subjects needed to be sure that their actual outcome
was unobservable. Whereas this is straightforward online, even with clear-cut instructions it
might be doubted by some subjects in a classical lab situation. Third, we preferred to collect a

sample with subjects differing across age, education, and sex to increase the generalizability of

avoid possible confounds arising from, e.g., treatment differences in the degree of lying estimation complexity.
I5We used a seven-point scale instead of the original five point-scale.

19They were asked precisely the same question as the active subjects in the respective treatment.
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our results.

Prolific is a large online platform where people can participate in research and business stud-
ies. We announced a scientific study and a survey on individual decision-making. To ensure
high data quality, we required subjects to be fluent in English, to reside in either UK or USA,
be at least 18 years old, and to have an approval of at least 95%. All subjects were allowed to
participate just once. We implemented measures to prevent restarting of the survey and self-
selection into treatments. We informed the subjects that the study took about fifteen minutes
and involved filling out a short survey and rolling a die. Subjects also knew the two possible
bonus payment levels. If subjects were interested in participating, they followed a link taking
them to the first page of our study (hosted on Qualtrics). This first page was a consent form and
only subjects giving their consent entered the study. To avoid that they needed to wait for each
other in treatment C, we did not play the contest in a live interaction. Instead, subjects in all
treatments were informed about the experiment’s outcome within two days after participating.

1,509 subjects participated in our study in total. We aimed for 300 subjects in each treat-
ment.!” The randomization was done by Qualtrics which automatically assigned incoming par-
ticipants to treatments. 292 observations for the treatments N and /, and 318 for treatment C.
The treatment B has 303 and the treatment Norms 304 observations. The data was collected
between December 9 and 22, 2020.18

We excluded two subjects who did not pass the attention check from the analysis. Recall that
subjects had two attempts to answer the control questions in the three main treatments. Overall,
89.22% of all subjects answered all four questions correctly at least after the second attempt
and 70% even after the first attempt. Given that we provided a table with the corresponding
payments and that subjects had, for each control question, only three options to choose from, it
seems reasonable to assume that subjects (97) answering at least one question incorrectly twice
did either not understand our set-up or did not pay close attention. This suggests excluding
these subjects from the analysis. This view is reinforced by the fact that the percentage of
subjects answering incorrectly twice differs among treatments; it is highest with 14.83% in

treatment / and lowest with 6.29% in treatment C. There is no significant difference between

70Our main variable of interest is the share of high reports which varies between zero and 100%. From the
metaanalysis in Abeler ef al. (2019) we expected 28% of subjects that see a low outcome to lie and report high
in the I treatment. This would result in a baseline effect of 61 percent high reports. A power calculation with a
total sample size of 600 (we compare the outcome between two treatments), a power of 0.8 and an alpha of 0.5
leads to a minimum detectable effect size of 0.1128 (two sample Chi-Square test).

8We executed a small pilot with 30 subjects in treatment C to test our software and set-up. This data is not
included in the study. Note that we ran a session with 100 subjects in treatment C to collect information for
the probabilities of the situations in the other treatments. The rest of the sessions have been executed with
a within-session randomization approach for the main treatments. We ran the sessions for the bystanders in

treatment N separately because these subjects did not have to roll a die.
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treatments / and N (p = 0.271 in a Fisher’s exact test), but the percentage of subjects failing to
answer correctly even after the second attempt is significantly lower in treatment C (p = 0.001
compared to treatment / and p = 0.022 compared to treatment N). As these subjects may
confound our treatment comparisons, we exclude them and focus our analysis on the sample of
803 observations for our three main treatments (298 for treatment C, 247 for treatment /, and
258 for treatment N).!” We will refer to this sample as the main sample from hereon. To check
for the robustness of our results, we will also consider a restricted sample, containing only
those subjects who correctly answered all questions already in the first attempt. Table A.1 in
the appendix provides an overview of the number of observations per treatment, demographics,
and the share of subjects that answered all four control questions correctly after the first or

second try.

4.2 Hypotheses

The comparison of the critical thresholds ¢ between the three settings C, I, and N in section 3

yield the following hypotheses regarding the behavior of subjects in our experiment:

Hypothesis 1 (Desire-to-win effect): The frequency of high reports in the negative externality

treatment N is lower than in the contest treatment C.

Both treatments C and N share identical financial incentives and comprise a negative exter-
nality. A subject’s payoff, however, depends on the report of some other subject only in C: the

desire-to-win inherent to such a competition causes a stronger inclination to lie in C.

Hypothesis 2 (Negative externality effect): The frequency of high reports in the negative

externality treatment N is lower than in the individual treatment I.

The treatments / and N only differ in the negative externality on some other subject that a
subject’s high report gives rise to in treatment N. Social preferences of subjects lead to a lower
inclination to lie in N. Recall that, due to countervailing effects, we have no hypothesis for the

comparison of treatment C and 1.

PRecall that we asked four comprehension questions about the design of the treatment and implemented one
additional attention check to ensure high data quality. In our preregistration, we stated that we would drop
observations that failed all IMC questions and/or spend less than 60 second on the study. Unfortunately, we
did not specify if failed means answering correctly in the first attempt. In addition, we did not expect the
different levels of comprehension between treatments which might confound the analysis. In order to avoid
stating results that are partly driven by noise due to a lack of understanding the underlying game, we therefore

decided to deviate from the preregistered exclusion criteria.
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5 RESULTS

This section provides the experimental test of the hypotheses on the consequences of behavioral
impacts on lying in competitive environments. First, we analyze our main variable of interest,
the fraction of high reports in the three main treatments. We then explore subjects’ beliefs
about lying behavior and test the robustness of our results by conducting a regression analysis.

Finally, we investigate the social norm of lying.

5.1 High reports

Figure 1 shows the percentage of high reports in treatments C, I, and N for the main sample (left
panel) and the restricted sample (right panel). In any case, the share of high reports significantly
exceeds 33%, the expected share of high reports under truth-telling. In the main sample, the
share of high report is higher in C (57.38%) than in N (49.61%). The difference is statistically
significant (p = 0.073), supporting Hypothesis 1.2° This result provides evidence that the
desire-to-win fosters lying.?! Hypothesis 2 states that the share of high reports should be higher
in [ than in N. In line with Hypothesis 2, we observe high reports more frequently in 7 (53.85%)
than in N, but as the difference is not statistically significant (p = 0.373), our results do not
support the negative externality effect.?? Still, the effect goes in the predicted direction, and is
strong enough to render the difference in the share of high reports between C and [ statistically
insignificant (p = 0.436). Accordingly, when holding all financial incentives constant, subjects
in our experiment do not behave differently in the competitive and the individual treatment.
When considering only subjects who answered the comprehensive questions correctly in the
first attempt, we observe a very similar pattern as in the main sample (see the right panel of
Figure 1). In the restricted sample, the shares of high reports in treatments 7 (53.29%) and N
(49.51%) are virtually identical to the main sample, while the corresponding share in C increases
to 59.09%. Notwithstanding the lower number of observations, the level of significance of the
desire-to-win effect on lying increases when comparing C and N (p = 0.046). The differences
in the share of high reports between I and N (p = 0.477) and C and I (p = 0.237) remain

200ur results are a lower bound for the desire-to-win effect. First, the desire-to-win might be more pronounced if
the players exert effort in the contest. Second, in the N treatment participants might perceive they play against
the computer instead of a human participant. Albeit to an lower extent, the desire-to-win could then also affect
lying behavior in treatment N.

2INote that the employed test statistics on the difference between the number of high reports in C and N are
very conservative for two reasons. First, a considerable fraction of subjects (approx. 33%) in both treatments
observe HIGH. This reduces the ratio of observed high reports between treatments and, hence, leads to an
underestimation of differences in lying across treatments. Second, although we have a specific prediction about
the direction of the difference, we employ a two-sided Fisher exact test in the paper unless stated otherwise.

22Fischbacher and Follmi-Heusi (2013) also conducted a treatment with a negative externality. In line with our

results, they find a statistically insignificant reduction in the lying frequency.
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Figure 1: Share of high reports by treatments for main and restricted sample.

statistically insignificant. Overall, all the results from the main sample also prevail with the
restricted sample, which documents the robustness of our results. Furthermore, it appears that
more mindful subjects care more about winning a contest, as the desire-to-win effect is stronger

in the restricted sample.

5.2 Beliefs

We asked subjects for their belief about the percentage of other participants reporting HIGH
when the actual outcome is LOW. There are two main insights: first, the ranking of beliefs
among the different treatments coincides with the actual behavior. Subjects in treatment N
expect a lower share of liars (53.36%, main sample; 52.39%, restricted sample) than subjects
in treatment / (main sample 54.42%, p = 0.2951; restricted sample 54.71%, p = 0.1780) or
treatment C (main sample 57.14%, p = 0.0297; restricted sample 57.25%, p = 0.0175).%> The
second insight is that subjects overestimate the actual degree of lying in all treatments. To see
this, recall that the share of high reports contains lies and truthful high reports. In all three
treatments, the average belief about the lying propensity is higher than 50%. A belief of 50%
translates into a share of high report of roughly 66%, while the actual shares of high reports are
below 60% in all treatments.

We elicited the same belief from the passive subjects in treatment B. Here, the average ex-
pected share of false high reports is not treatment-specific (56.19% in treatment C, 58.32% in
I, and 56.75% in N; p > 0.446 for all pairwise comparisons). We did not implement com-
prehensive questions in treatment B. Given our insights from the main treatments, the missing

treatment differences might be caused by subjects who did not reflect seriously enough about

23 All p-values for the comparison of beliefs are for Wilcoxon rank-sum tests.
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the situation because they could not influence their payoff.

5.3 Robustness

Next, we conduct a regression analysis to test whether (i) our main result is robust to adding
control variables and (ii) personal characteristics contribute to the lying behavior. Table 4 de-
picts the results from probit regressions with the report as dependent variable and treatment N
as baseline. We use the main sample in the first three specifications and the restricted sample in
specifications (4) to (6). In specifications (1) and (4), we replicate the central finding: As the co-
efficient of the dummy for treatment C is positive and significant, the desire-to-win effect leads
to a larger share of high reports. Furthermore, the coefficient of the dummy for treatment 7 is
positive as predicted by Hypothesis 2, but — as in the non-parametric analysis — not significant.

In specifications (2) and (5), we add controls for personal preferences, characteristics, and
demographics. In the last step, we add a control for the subject’s belief about the share of liars
in their treatment in specifications (3) and (6). We observe that higher preferences for fairness
correlate negatively and higher beliefs positively with high reports.?* Other characteristics and
demographics have no significant impact. In all specifications, the coefficient for treatment
C remains economically and statistically significant, providing evidence for the desire-to-win
effect.

5.4 Social Norm of Lying

To assess whether our treatment comparisons in section 5.1 can be traced back to outcome-based
impacts of a (1) desire-to-win and (ii) negative externality, we elicited the social appropriateness
of truthfully reporting the low outcome as well as misreporting it as high for the three treatments
C, I, and N separately. Figure 2 depicts the mean appropriateness rating of the two possible
reports for each treatment. Recall that subjects had to choose one of six possible ratings between
very socially inappropriate (coded as —1) and very socially appropriate (coded as 1).

For all three main treatments, a strong social norm of behaving honestly emerges. The dif-
ference between the two norm ratings of truthfully reporting a low outcome and misreporting
it as high is a measure that describes how much less appropriate it is to lie instead of reporting
truthfully. This difference is significantly different from zero for all three main treatments (two-
sided t-test p < 0.01).% Importantly, the social norm of reporting honestly is not treatment-
dependent: we do not find a significant treatment effect (p > 0.32). There is a weaker norm of

behaving honestly in N as the difference in norm ratings is lowest for this treatment (0.79 in N

24The belief needs to be interpreted with caution, as it might (at least partially) rationalize the own lying behavior.
ZFor all three main treatments, it holds that the modal response is to rate a truthful low report as very socially

appropriate and misreporting the outcome as high as socially inappropriate.
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Main Sample

Restricted Sample

) () (3) “) (5) (6)
C treatment 0.196* 0.235** 0.208* 0.242** 0.284** 0.255**
(0.107) (0.109) (0.109) (0.119) (0.122) (0.123)
I treatment 0.106 0.137 0.132 0.0949 0.0905 0.0812
(0.112) (0.114) (0.115) (0.128) (0.130) (0.131)
Belief share liars 0.00646*** 0.00583***
(0.00201) (0.00224)
Positive reciprocity —0.0201 —0.0313 —0.0153 —0.0236
(0.0469) (0.0476) (0.0530) (0.0537)
Negative reciprocity 0.0202 0.0143 0.00783 —0.000235
(0.0495) (0.0497) (0.0554) (0.0556)
Fairness —0.114*** —0.102*** —0.164*** —0.153***
(0.0357) (0.0361) (0.0408) (0.0411)
Sincerity 0.0190 0.0108 0.0143 0.00903
(0.0407) (0.0412) (0.0462) (0.0467)
Greed avoidance —0.0127 —0.0100 —0.00234 0.00241
(0.0380) (0.0380) (0.0427) (0.0428)
# prev. studies 0.00120* 0.00113 0.00128 0.00122
(0.000705) (0.000712) (0.000843) (0.000851)
Female —0.0227 —0.0203 —0.0314 —0.0393
(0.0946) (0.0950) (0.108) (0.108)
Undergrad or higher 0.129 0.149 0.113 0.124
(0.0917) (0.0923) (0.106) (0.106)
Age —0.00506 —0.00399 —0.00443 —0.00310
(0.00357) (0.00359) (0.00415) (0.00420)
Constant —0.00972 0.544** 0.125 —0.0122 0.768** 0.366
(0.0781) (0.273) (0.305) (0.0874) (0.306) (0.344)
Observations 803 803 803 630 630 630
Pseudo R2 0.0030 0.0244 0.0337 0.0049 0.0376 0.0454
Log likelihood —552.59771 —540.76161 —b35.58437 | —432.25479  —418.02149  —414.65661

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

Table 4: Determinants of Lying Frequencies. Probit regressions with the report as the depen-

dent variable.
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Figure 2: The left (right) panel shows the mean appropriateness rating of report LOW (HIGH)

given the actual result was LOW by treatments.

as compared to 1.01 in / and 1.02 in C). Overall, we conclude that our treatment comparisons

in section 5.1 do not mask an underlying effect of social norms.

6 DISCUSSION

This section is devoted to (i) a thorough analysis of extensions and modifications of the theo-
retical analysis and the corresponding impact of our behavioral hypotheses in Section 6.1 and
(i1) a discussion of the generalizability of our results but also the limitations of the experiment

in Section 6.2

6.1 Extensions Of the Model

We will gradually analyze the impact of different modifications and extensions of the model in
this section. In the main text, we will restrict attention to intuitive explanations. When needed,

the formal analyses are relegated to Appendix A2.

Heterogeneous Desire-to-win

Our assumption in section 3 is that @; = u for all players . In reality, different people may care
differently about winning. With heterogeneous levels of u, it no longer holds that the desire-
to-win effect is positive for every player i. Recall that the own desire-to-win boosts incentives
to lie, while the opponent’s desire-to-win mitigates the willingness to lie via social preferences.
Consider a player 7 with a strictly positive, yet small desire-to-win so that the difference between
@; and [ [¢] is sufficiently large. It is then possible that for this player, the positive effect is offset
by the negative effect. Accordingly, it is possible that some subjects in the experiment would be
willing to lie in treatment N, but not in C: lying would increase the own chances to experience

a small extra utility, but at the same time lower the opponent’s chances to obtain a much larger
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extra utility. Most importantly, however, this does not alter our hypothesis that lying is more
frequent in treatment C than in N, as the aforementioned effect can only exist for players with
lying costs sufficiently below average. On average, the effect remains positive. Therefore, all
our hypotheses for the comparison of the lying frequencies across treatments are robust with

respect to heterogeneous desire-to-win parameters.

Desire-not-to-lose

Instead of or in addition to the desire-to-win, people may have a desire-not-to-lose, which itself
might be driven by a status loss associated with losing. A straightforward way of modeling this
motive is a utility loss when losing the contest. We find that the results of such a model are
identical to our model with a desire-to-win, because the incentive to lie in the contest depends
on the utility spread between winning and losing the contest, and this spread is increased via an
extra utility from winning as well as via a disutility associated with losing. Hence, while these
motives may be quite different from a psychological point of view, in our model, a desire-not-
to-lose is just the mirror image of a desire-to-win.

A different way of thinking about the desire-not-to-lose is that the negative utility from losing
arises if and only if both participants submit identical reports. As the winner in such a situation
is determined by a random draw, the probability to suffer from the desire-not-to-lose is 50%. In
case both players submit different reports, however, it is impossible to suffer from this effect,
even in case of obtaining the low bonus. Via this channel, players have an incentive to report
the opposite of what they expect from their opponent. When expecting the opponent to (be
more likely to) submit a low report, it boosts incentives to misreport a low outcome as high and,
hence, impacts lying behavior just like a desire-to-win. When observing the high outcome and,
at the same time, expecting the opponent to submit a high report, however, it may also motivate
participants to engage in downward lying, i.e., misreporting a high outcome as low. However,
the results from our regression analysis in Table 4 provide suggestive evidence that the reports in
C are not strongly driven by such a desire-not-to-lose effect: while the likelihood of submitting
a high report under such an effect should be decreasing in the belief about the share of liars,
the opposite is actually true. Furthermore, even if a substantial amount of participants engaged
in downward lying in treatment C, our comparison of treatments C and N underestimates the
actual desire-to-win effect, which would need to be adjusted for downward lying. We conclude

that it seems unlikely that a desire-not-to-lose effect contaminates our results.

Loss Aversion

Several studies show that loss aversion is likely to be a driver of lying behavior (Garbarino
et al., 2019; Grolleau et al., 2016; Schindler and Pfattheicher, 2017; Shalvi, 2012). With a fixed
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reference point, loss aversion should foster lying also in our setup. The intuition is straightfor-
ward: as lying leads to a higher (average) material payoff, it increases chances to experience a
gain and decreases the likelihood of incurring a loss. Importantly, as loss aversion is a general
concept for decision-making under risk and uncertainty, it concerns all of our three scenarios.
In the appendix, we formally analyze the impact of loss aversion, which provides three insights:
First, the incentive to lie is increasing in the degree of loss aversion. Second, this increase is in-
dependent of 7 (that is, the report of the other player), as lying increases the probability to avoid
the loss always by 50%. Third, lying becomes more attractive as the reference point r increases.
The same reasoning applies to settings / and &, in which the probability to end up in case 1, ¢,
cancels out.?® Hence, as long as the reference point is not different across scenarios, the positive
impact of loss aversion is identical in I, N, and C. Our hypotheses remain unchanged.

Garbarino et al. (2019) study the relationship between loss aversion and lying and assume
that the reference point is shaped by the expected material utility under truth-telling. Applied to
our setup, the reference point would be a weighted sum of u, and uy, with the weights being
determined by the probability ¢ in 7 and N. In C, however, the weights are determined by the
belief about the share of liars and, hence, endogenous. The lower the belief about the share of
liars, the higher is the expected material utility under truth-telling and, with it, the reference
point. Loss aversion predicts that the willingness to lie is increasing in the reference point:
intuitively, the potential loss becomes larger, and therefore avoiding it by lying becomes more
attractive. As subjects in C clearly overestimated the actual degree of lying, the reference point
would be lower than in 7 and N. From loss aversion, subjects would have a lower additional
incentive to lie in C than in the other treatments. Overall, if loss aversion was a driver of lying
behavior in our experiment, it would either not affect our treatment comparisons or predict less
lying in C. Again, the significant difference in the frequency of high reports between C and N
would serve as a lower bound for the actual desire-to-win effect.

Up to now, we have conjectured that the reference point is taken to be fixed at the point in
time when the lying decision is made. Under expectation-based loss aversion a la K6szegi and
Rabin (2006, 2007), the reference point is stochastic and shaped by rational expectations about
the own choice in equilibrium. Under choice-unacclimating expectations, loss aversion remains
to foster lying. This does not necessarily hold under choice-acclimating expectations, which
induce a strong aversion to risk. Players in C therefore would like to not match the opponent’s
report to avoid the resulting 50/50 gamble between u;, and uy. Hence, when expecting the
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opponent to report high, it becomes attractive to report low, i.e., not to lie.”” Nevertheless,

26Note that this result also holds for a more general value function that exhibits diminishing sensitivity as proposed
by Kahneman and Tversky (1979).
?"In the extreme, it could even render downward lying optimal: if the degree of loss aversion is sufficiently strong,

a player might abstain from truthfully reporting the high outcome just to ensure a certain, albeit poor outcome.
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also expectation-based loss aversion does not qualify as a potential alternative explanation for
the desire-to-win effect. If loss aversion lowers the attractiveness of lying in C, then this is
true even more so in N: once again, it holds that the attractiveness of lying is increasing in the
reference point, here shaped by rational expectations about the material utility. As participants
in C expect more high reports from the opponent compared to the corresponding probability
of their counterparts in N to be in the equivalent case one, they are less optimistic about their

expected material utility and, hence, have a lower incentive to lie.

Conditional Lying Costs

Our theoretical analysis builds on the assumption that lying comes at a constant cost c. It
might be, however, that the lying cost in C depends on the opponent’s report. One intuitively
appealing motive for conditional lying costs in C is conformity with descriptive social norms:
if one believes or learns that others are lying as well, individuals may feel less bad about lying
(Abeler et al., 2019). Being informed about a high report of the opponent can be used as a
signal of lying and, hence, might lower the psychological lying cost.

We conduct a theoretical analysis of conformity in the appendix. The results demonstrate
that the positive desire-to-win result is very robust: only if a player in C expects the opponent
to be more likely to submit a low than a high report, and the difference between c;, and cy
is sufficiently large, the desire-to-win effect can become negative. Our own as well as results
from the literature, however, indicate that both of these conditions are typically not fulfilled:
first, results from our belief elicitation reveal that participants in C on average expect that two
out of three opponents submit a high report. Second, the results of Dato et al. (2019) strongly
suggest that lying costs in a contest do not depend on the opponent’s report. They study a
sequential contest where players can lie about the binary outcome of a lottery, and find that
the frequency of high reports of second movers does not depend on whether first movers report
HIGH or LOW.?

Image Concerns

The literature has shown that image concerns are an important driver of lying (Abeler et al.,
2019). In accordance with their interpretation, we have captured self-image concerns via the

cost of lying c. In addition, also social image concerns (oftentimes also referred to as reputa-

In the appendix, we show that this can occur only if the degree of loss aversion is so large that the player’s
optimal behavior violates first-order stochastic dominance. Overall, we feel that it is rather unlikely that these
requirements are met for a substantial share of participants.

28 A similar result is found in Feess et al. (2022) for the situation where the financial interests of the two players
are aligned rather than opposed. Their data also suggest that lying costs are deontological, and therefore

independent of the behavior of the other player.
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tional concerns) towards the experimenter or other participants might affect the willingness to
lie negatively. For a discussion of the consequences of social image concerns, it is instructive
to distinguish between those towards the experimenter and those towards other participants.
Importantly, liars in our treatments can never be singled out, as the outcome of the lottery is
neither observable to us nor to other participants, that is, only reports are observable in either
of our three treatments. As a consequence, image concerns towards the experimenter are the
same in all treatments. In treatments C and N, the report is, in addition, observable to the other
contestant (C) or the bystander (V), who are both affected by the player’s report. Hence, image
concerns should be similar in C and N, and should not contaminate the identification of the
desire-to-win effect (though we acknowledge that image concerns in C might be affected by the
expectation about the other contestant’s behavior). By contrast, in treatment /, there are only
image concerns towards the experimenter, as there is no other player. Image concerns would
hence suggest that lying should be less frequent in N, so that the effect goes in the same di-
rection as the negative externality effect. Recall that we do not observe a significant treatment
difference in the fraction of high reports between I and N, which suggests that image concerns
do not play a strong role in our experiment. At least partially, this may be driven by the fact that
the bystander in treatment N is informed only two days after the experiment about the active

player’s report, and that the perceived social distance is large in online experiments.

6.2 Limitations and Generalizability

In this paper, we restrict attention to unethical behavior in the form of lying about the outcome
of a lottery (a die roll), thereby following a widespread experimental approach. We opted for
the die-rolling task, as (i) behavior in this paradigm has been shown to correlate with unethi-
cal behavior outside the lab (Cohn et al., 2015; Hanna and Wang, 2017; Cohn and Maréchal,
2018; Dai et al., 2018), and (ii) it can be easily applied to non-strategic and strategic decision
settings.?” Other prominently studied variants of unethical behavior are deception in sender-
receiver games (Gneezy, 2005), taking money designated for donation (Ariely et al., 2009;
Kirchler et al., 2016; Feess et al., 2023), and lying about the performance in real-effort tasks
(Mazar et al., 2008; Ruedy and Schweitzer, 2010). We decided against sender-receiver games

as these are strategic by design: accordingly, it is hard to imagine how our non-strategic treat-

2In mind games (Jiang, 2013; Potters and Stoop, 2016; Kajackaite and Gneezy, 2017), participants are asked to
think about a number, and are paid if and only if the observable outcome of a die roll matches their number.
This is closely related to the report about the (unobservable) outcome of a lottery. We hence suspect that the
results for mind games should be similar to our lottery. Streichen? XXX The only documented difference is
that, while there is no robust correlation between amounts and lying frequency in die-roll games (Abeler et al.,
2019), Kajackaite and Gneezy (2017) find that lying in mind games increases with the amount at stake, and
attribute this to the fact that subjects might be concerned about being tracked in the conventional lottery game

(even when rolling a die in private), which is impossible in mind games. XXX
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ments N and / should be designed. By contrast, using money designated for donation as uneth-
ical behavior fits nicely for treatment /7, but the emerging two-sided negative externality (on the
donation agency and the bystander/opponent) in treatments N and C would impose undesirable
cognitive challenges for the participants. It is worthwhile noting that deception, taking money
designated for donation, and lying are not identical types of unethical behavior.’*® Accordingly,
our results are potentially sensitive to the paradigm choice.

The most promising alternative to our lottery setting would have been a real-effort task, where
subjects can increase the probability of receiving a higher payoff by misreporting their perfor-
mance. We believe, however, that using a real-effort task comes at a cost: first, lying behavior is
likely to depend on the kind of task: subjects who are less capable in the task chosen may feel
more entitled to inflate their actual performance. Accordingly, the results would be sensitive
with respect to the type of task, implying a low degree of generalizability of the findings. Sec-
ond, we preferred a lottery over a real-effort task due to conservatism: it seems intuitively plau-
sible that image concerns are more important for (challenging) real-effort tasks, which should
boost the desire-to-win effect. Thus, if the difference in lying between treatments N and C
is already significantly different in the lottery setting, it should be even more pronounced in
real-effort settings.

We do acknowledge, however, that a real-effort setting is desirable from an applied per-
spective and may, hence, be preferable for external validity reasons. For instance, it would
be interesting to understand whether the potentially larger desire-to-win effect leads to a sig-
nificant difference in lying between treatments / and C, i.e., whether a competitive incentive
scheme leads to more lying than an individual incentive scheme with identical financial incen-
tives. Furthermore, our lottery setting and the real-effort setting may not be mutually exclusive,
but rather constitute the two polar cases of possible mixtures between the paradigms: one could
experimentally implement a production function as in Lazear and Rosen (1981): a participant
exert effort via a real-effort task and the impact of noise on individual output is captured by a
lottery draw, which is private information and needs to be reported. We believe that this is an
interesting avenue for future research.

A laboratory experiment allows to disentangle different channels through which (here, lying)
behavior might be affected, which is the main purpose of our contribution. Admittedly, however,
it comes at the limitation of abstracting away from a variety of possibly important contextual
and personal influence factors. For instance, the degree of lying and, as a consequence, also the
negative externality and the desire-to-win effects in a given setting might also depend on the
context and by whom it is carried out: while the negative externality might be rather influential
in a promotion tournament among colleagues at an early career stage within a company, it could

be of very limited importance in a professional sports contests, where the competitive zero-sum

3For conceptual definitions of different types of unethical behavior in strategic settings, see Sobel (2020).
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nature and the corresponding incentives for unethical behavior might have been internalized

31 Furthermore, the literature has shown that the

and somewhat accepted by all contestants.
willingness to behave unethically is shaped by individual attributes (Kish-Gephart et al., 2010),
(competitive) pressure (Welsh and Ordoéfiez, 2014; Mitchell et al., 2023), the perception of being
treated fairly (Schweitzer et al., 2004; Cadsby et al., 2010). Accordingly, our results clearly
should not be interpreted as evidence for a universal desire-to-win effect, as the its existence

and magnitude might be additionally shaped by the aforementioned influence factors.

7 CONCLUSION

In the last decades, incentive schemes based on the relative performance of employees have
been criticized, and many companies abolished or at least mitigated them. Arguably, while
competitive pressure may set high incentives to perform well, it may also incentivize employ-
ees to game the system, cheat, and even commit outright fraud. Laboratory experiments on
cheating and lying in contests also support the view that competition leads to a higher degree
of misconduct, but the reasons are less clear. First, as the expected marginal financial benefit
from misconduct tends to be higher in competitive payment schemes, it cannot be excluded that
differences in the observed behavior are (mainly) driven by differences in financial incentives.
We account for this issue by designing our non-competitive payment scheme (treatment I) such
that the expected financial benefit from lying about the outcome of a lottery is the same as in our
competitive payment scheme (treatment C). We find no significant difference in the frequency
of high reports between the individual and the competitive payment scheme.

While our design ensures that the expected financial benefit from lying is the same in treat-
ments C and I, there are still two differences. First, treatment C includes competition, which
may induce the lying-enhancing desire-to-win-effect. Second, lying in treatment C lowers the
payoff of someone else, which reduces the willingness to lie for subjects with other-regarding
preferences. To isolate the desire-to-win effect, we use the negative externality treatment N.
In treatment N, lying yields identical consequences on the own payoff as well as on the payoff
of someone else, so any difference between treatments N and C can then be attributed to the
desire-to win effect. This is our main contribution: By keeping all financial incentives constant
with and without competition, we show that the desire-to-win effect leads to a significantly
higher frequency of lying. Even more assuring, the data of our Norms treatment shows that
the social inappropriateness of lying is not treatment-dependent, which supports that the main
driver of our treatment effect is the desire-to-win and not differences in the costs of violating a

social norm.

31 Along these lines, Lance Armstrong argued in court that, given the behavior of others in professional cycling,

his sophisticated doping scheme mainly restored fair competition, allowing the most capable athlete to win.
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APPENDIX

A1l: DESCRIPTIVE STATISTICS

Treatment # subjects Female Age Undergrad or higher # prev. Studies HIGH report
C treatment 298(242) 0.51(0.50) 34.66(34.42) 0.60(0.62) 57.32(58.70) 0.5738(0.5909)
I treatment 247(182) 0.46(0.40) 34.25(32.92) 0.49(0.54) 66.07(65.07) 0.5385(0.5330)
N treatment 258(206) 0.48(0.46) 34.29(34.17) 0.54(0.56) 63.40(61.17) 0.4961(0.4951)
B treatment 303 0.50 33.45 0.60 63.39 -
Norm treatment 303 0.50 33.68 0.61 61.57 -

Table A.1: Descriptive statistics for all treatments. Results for the main treatments are based
on the main sample, the results for the restricted sample are reported in parenthesis.

We report average results for all variables except for the number of subjects.
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A2: PROOFS

Hetereogeneous Desire-to-Win

We assume that players may differ in their desire-to-win preferences and the individual desire-
to-win is private information, but the distribution and with it the expected desire-to-win E [u]
is common knowledge. Suppose that the u;‘s are realizations of independent and identically
distributed random variables, drawn from a distribution f(4;). Furthermore, assume that lying
costs are distributed uniformly on an interval [0, ¢| with ¢ sufficiently high to ensure that some
types refrain from lying in any case. Again, we can restrict attention to the case where the

outcome of player ¢’s lottery is LOW. With a truthful report r; = [, player ¢’s utility is

() = { 5 lus + 6 (un + BLGDI+ 5 (un + s+ gu) | + (1= ) fus+ 6 (un -+ E )}
:uL—l—g(Au—l—iLi)—i-qb[uL—l— (1—%) (Au—l—E[ﬂ])} :

When reporting r; = h, her utility is
c . 1 . 1 .
Ui (h) = m (un + @i + dur) + (1 =7) § 5 fur + ¢ (um + Ela))] + 5 (un + @ + gus)

:uL+%(1+w)(Au+m)+¢[uLJrl_TW(AquE[a])] —c.

Comparing the expected utilities shows that player ¢ lies if and only if

Au 1 N
T—i—i(ui—qﬁE[u]):cC.

c<(1—-9)
Comparing the threshold to the threshold in treatment N, ¢y = (1 — ¢) % (see page XX of the
revised version), yields
Gy <éy & ;< oE[d].
Player types with a sufficiently low (high) desire-to-win would be less (more) inclined to lie in
C than in N. To assess whether the expected share of lies (and with it the expected frequency
of high reports) is higher or lower in C than in N, it suffices to compare the expected lying cost

threshold IE [¢4] in C to the corresponding threshold ¢y in N:

~ Au 1 . . N e Ela] .
E [¢-] :/ {(1—¢)7+§(uz—¢E[u]) f(ui)dui:cN—i—(l—(b)% > Cn.
On average, the threshold is higher in C than in N so that lying is on average more attractive in
C than in N. Hence, the desire-to-win effect remains positive.
Exactly the same result applies when the individual #; ‘s are assumed to be common knowl-
edge. Then,

i - 1 . .
¢l :cN+§(ui—¢uj)
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is the threshold of player ¢ with @; when competing against player j with ;. Averaging over

the possible opponent’s types, the expected threshold for player i is

E [¢t]a;) = / {51\/ + % (4; — ¢uy) | f (1) di; = ey + % (t; — ¢E [1]),

J

and, hence, equal to the previous case. Accordingly, we still get
. Ela] _ .
E [c¢] :cN+(1—¢)% > Cy.

Note that the uniform distribution of lying costs is a sufficient but not a necessary condition.
Still, there exists specific distributions for which the desire-to-win effect is negative. Consider
a distribution with all probability mass on the interval below ¢y but above the threshold in C
of the type with the lowest desire-to-win: then everybody would lie in scenario N, whereas the

player with the lowest desire-to-win would not lie in C.

Desire-not-to-lose

Instead of a desire-to-win effect, suppose the players’ utility can be reduced by u in case they
lose. We will consider two versions: First, we will assume that the disutility applies when
losing, irrespective of the opponent’s report. Second, we will assume that the disutility is expe-
rienced only if both players have submitted identical report.

In the first version, player ¢’s utility with a truthful low report is

() = { 5 e = 0 )+ -+ 60— ] b+ (1= ) g = 4

—up =it o (Aut @)+ 6 fu i+ (1-2) (Au+ )]

whereas misreporting the low outcome as high yields

Uic(h):W[uH—i—gb(uL—ﬁ)]+(1—7r){é(uL—ﬂ%—qﬁug)—i—%[uH-l—gé(uL—ﬂ)]} —c

DO | —

1—
:uL_a+—(1+7r)(Au+ﬂ)+gb{uL—ﬂ+Tﬂ(Au+ﬂ)} —c.

Comparing the expected utilities shows that player ¢ lies if and only if

Au+u
= Cc,

c<(1-0) =

which shows that the lying cost threshold with a fear-of-losing is identical to the one with a
desire-to-win in C.

Now consider the second version, in which a desire-not-to-lose can be effective only if both
players have submitted identical reports. Suppose the outcome of i’s lottery was low. Then

truthfully submitting r; = [ yields
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() =7 {5 (w4 6w+ § s + (ur— 0]} + (L= ) s+ )
:uL+g(Au—a)+¢[uL—ga+(1—%)&4 :

whereas misreporting the low outcome as high and submitting r; = h yields

Ulc(h) —W(UH—i-gbuL)—l—(l—7r){%(uL—ﬁ+¢uH)+%[UH—Hb(uL—ﬂ)]} —C

1—m 1—m

1+
=us;, — U+ AU+¢|:UL+

> . (Au— a)] —e

Comparing the expected utilities shows that player ¢ lies if and only if

c<(1—¢)%+(1+¢)

The threshold &, is increasing in , the expected probability with which the opponent reports

low: the more ¢ expects the opponent to report low, the higher the incentive to lie.

Note that the threshold might be lower than ¢y and eventually become even negative if m < %
This implies that there is potential for downward lying to be optimal. Accordingly, suppose
the outcome of ¢’s lottery was high. The comparisons of utilities remain unchanged except for
the fact that the cost of lying materializes now after a high report. Hence, player ¢ optimally
engages in downward lying if and only if

c< —é&l.

Regarding the relationship between upward and downward lying, it holds that if some types find
it optimal to engage in downward lying, then even types with zero lying cost will not misreport

a low outcome as high.

Loss Aversion

We will consider two versions, which differ with respect to reference point formation. First, we
will consider a fixed reference point as in Kahneman and Tversky (1979). Second, we will an-

alyze a variant with an expectation-based reference point a la K&szegi and Rabin (2006, 2007).

FIXED REFERENCE POINT:

Suppose that players are loss averse and compare the actual material utility ug, k € {L, H}, to
a reference point r € (ur,uy), so winning (losing) constitutes a gain (loss). Let A = uy, — r
denote the difference between the actual outcome and the reference point. The comparison is

evaluated according to a piece-wise linear value function

A IfA>0
M(A): . ’
A A <O
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where A > 1 expresses loss aversion. The overall utilities in C then read:

UZC(Z):w{%[uL+¢(uH+a)—)\(r—uL)]+%(uH+ﬁ+¢UL)+(UH—7“)}
+ (1 —m)Jur+ ¢ (ug +u) — A(r—ug)l .,

so that
USW) =+ 5 (Du+a) + ¢ fug + (1-2) (Au+a)]
+§<UH_T)_ (1__))‘(T_UL)’

whereas misreporting the low outcome as high yields
1
US(h) = 7 (ug + 0+ our, + (ugr — 7)) + (1 —7) {é[uL—i-qb(uH%—ﬂ) —A(r —up)]

+l(uH+ﬂ+¢uL+(uH—r))}—c

2
so that
C ]. N 1_7T ~
U; (h):uL+§(1+7r)(Au+u)+¢ ur, + 5 (Au + )
1+m 1—m
5 (ug — 1) — 5 Ar—up)—c.

Comparing the expected utilities shows that player 7 lies if and only if

Au+a  ug—r+Ar—uy) 4

c<(1—9) 5 + 5 = ¢i”.

Clearly, ¢&* > ¢ so that loss aversion causes lying to be more attractive. ¢ is increasing in

r. The same insights apply to settings / and N.

STOCHASTIC EXPECTATION-BASED REFERENCE POINT:

Now suppose that the reference point is stochastic and shaped by rational expectations. Con-
sider a player 7 who expects to submit 7; = [ and anticipates that the opponent will submit r; = {
with probability 7. The reference point is shaped by the resulting expected lottery over material
outcomes: she expects to receive ug (ur) with probability 7 (2_7”). If player ¢ expects to submit
report ; = h, the reference point is given by the lottery that yields uy (u;) with probability
”T’r (1_7”). The psychological gain-loss utility is then determined by a comparison of possibly
realized and expected outcomes, where every comparison is weighted with its expected occur-
rence probability. Loss aversion is again incorporated by the fact that a loss is multiplied with
A > 1. The decision maker’s overall expected utility is given by the sum of expected material

and psychological utility.
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We will consider two equilibrium concepts, which differ in the assumption whether the ref-
erence point adapts to the actual choice or not. First, with choice-unacclimating expectations
(UPE), it 1s possible that actual and expected choice differ from each other. Suppose a player
has formed the expectation to report low, but changes their mind and submits a high report: if
the uncertainty about the final outcomes is resolved quickly after the report has been submit-
ted, it seems reasonable that the expected outcome is still shaped by the expectation to report
low when evaluating the outcome. The equilibrium concept Personal Equilibrium (PE) then
requires that expected and actual choice are internally consistent: reporting low (high) is only a
PE when there is no incentive to deviate from the expectation to report low (high). Second, with
choice-acclimating expectations, the expected and the actual report are identical by assumption.
This applies to situations where the uncertainty about the realized material outcome is resolved
long after the report has been submitted. During this time, the expectation must have been
adapted to the actual choice, so that the reference point needs to be shaped by the actual choice
when evaluating outcomes. The report that, when expecting to submit and actually submitting
it, yields the highest expected utility, is the Choice-acclimating Personal Equilibrium (CPE).

First, suppose expectations are choice-unacclimating and denote the expected utility from
reporting r; while having expected to report ¢ by U(r;|r¢). Consider the situation in which

the actual outcome of the lottery for : was LOW. With r;, = h and r{ = [, player 7 expects

Itz
2

(I_T”). Hence, with the probability 7 - 1_7“ she incurs a loss of size Au, as she has expected

to obtain uy (uy) with probability 7 (2’T’T), but actually receives uy (uy) with probability

to win but ends up losing. Likewise, ¢ expects to obtain u; with probability Q_T“ but ends up

receiving uy with probability 137 so that she incurs a gain of size Au with probability 257117

T2 2 2
Accordingly, the utility U (h|l) is given by
1 . l—m .
U(h\l):uL+§(1+ﬂ)(Au+u)+¢[uL—i-T(Au—i-u)]
2—7ml4+m ml—m
Au — — Au —
5 5 U 5 VAT
while
™ R T R 2—7mm
U(l|l):uL+§(Au+u)+¢[uL+(1—5)(Au+u)}—(A—1) S

Reporting r; = [ truthfully is a PE if and only if U(I|l) > U(h|l)
Au+1 N 24+ (A= 1)7TAu=5gE’l
2 4
In the same way, lying and submitting r; = h is a PE if and only if U(h|h) > U(l|h). With

i)y zU(hll) < c=(1-9)

1—m
2

UG = s+ 5 (14 ) (Aut )+ g+ -2 (A + )

l—-7ml+4+mn
2 2

-—(A=1) Au —c
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and

U(llh) =ur + = (Au+u) + ¢ [uL+ (1 — —) (Au+u)]

2
1-— 1 2 —
—|—< Tt 7T>Au,

2 2 2 2
it holds that lying is a PE if and only if

Au+ﬂ+1+>\+(/\—1)77Au:éPE,h

UhIR) > UIR) & e < (1-9) =" ; = ¢!

Note that cgE s cgEl so that lying (truth-telling) is the unique PE if and only if ¢ < cgEl

(c > cgE h) whereas both are a PE if ¢ € (cgEl, gE h) Importantly, ¢, < CCE . Hence,
expectation-based loss aversion with choice-unacclimating expectations renders truth-telling
less and lying more attractive.

Now consider the situation in which the actual outcome of the lottery for ¢« was HIGH. The
comparisons of utilities remain unchanged except for the fact that the cost of lying materializes

now after a high report. It then turns out that

Ul|l) > Uh|l) & c¢< -,

~PE.l

which never holds as ¢~ > 0. Hence, downward lying is not a PE. Furthermore,

Uhlh) > U(l|h) < ¢> —&bb",

which is trivially satisfied as ¢4, h

PE.
Second, suppose expectations are choice-acclimating. If the actual outcome of the lottery for
1 was LOW,

> (. Accordingly, truthfully submitting r; = h is the unique

A 1 2r —1
Uhlh) > Ul & e<(1—¢) 228 Lo - 1) LAy =agrr.
Note that ¢, < ¢&PFP & 7 < % Hence, expectation-based loss aversion with choice-

acclimating expectations renders lying more attractive only if 7 expects that the opponent is
more likely to report low than high. Furthermore, note that in the situation where the outcome

of the lottery for player : was HIGH,
U(l)l) > U(hlh) & ¢ < —e5FF,

Ifr < % and A > 1+ %, cSPE < (). This would imply that (i) downward lying is a

CPE if ¢ < |cEPF|, and (ii) (upward) lying is not a CPE as ¢ < —c¢&PF is never satisfied. How

large does loss aversion have to be for downward lying to become optimal? In the absence of

social preferences (¢ = 0) and the desire-to-win (u = 0), it needs to hold that A > 1 + >

127r
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3. As K&szegi and Rabin (2007) have laid out, CPE induces a strong aversion to risk and a
decision-make with A > 2 may choose stochastically dominated options.

Importantly, all insights apply to the settings I and N in the same way, except for the fact that
7 needs to be replaced by ¢. It holds that the thresholds 65E’l, 6gE’h, and ¢SF'F are increasing
in 7 (or g, respectively). If 7 < ¢ (m > ¢), the lying-enhancing effect of expectation-based loss

aversion is stronger (weaker) in C than in / and N.

Conditional Lying Costs

Consider treatment C' and assume that player 7 incurs lying cost ¢y (cp) if r; = I (r; = h) with
cy = c+wand > ¢, = ¢ — w, where w > 0. Misreporting the low outcome as high, r; = h,
then yields

US(h) = 7 (ug + 0+ ¢ur, — cg)+(1 —7) {% [ug + ¢ (ug +0)] + % (ug + 0+ dur) — CL}.

With a truthful report r; = [, player ¢’s utility is
N m A T N
Ue () :uL+§(Au—|—u)+gb[uL+ (1—5) (Au+u)} .

Comparing the two expected utilities shows that player ¢ lies if and only if

~

c<(1—¢)%+(1—¢)%—(2w—1)w.

Recall that a player misreports in N if and only if

Au

c<(1—¢)7.

It then holds that the willingness to lie is higher in C than in N if and only if

(1—¢)§>(27T—1)w

For m < %, the desire-to-win effect is always positive: if player ¢ expects that the opponent is

more likely to report / than L, the expected lying cost in C is lower than the certain lying cost

c in scenario N. Only if she expects that other players predominantly make honest reports, it

is possible that the desire-to-win effect is not positive. But even with 7 = 1, it holds that the

desire-to-win effect remains positive as long as the difference between the lying costs in C is
(1-9¢)i

not too large, i.e., if w < *=—=.
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A3: INSTRUCTIONS

Consent Form

Welcome to our study!
First, we give some general information about our team, the aim of the study, and data protec-

tion.

Aim and data collection:

We are interested in individual decision making and personal characteristics. [main and by-
standers in N treatment: We ask you to answer a survey about your attitudes towards others
and give some predictions about the behavior of individuals. [only for main treatments: In
addition, you will be asked to roll a die and report the outcome.] [only for Norm treatment:
We ask you to answer a survey about your attitudes towards others and evaluate the choices
of other participants.] We will ask you to give us your Prolific ID to ensure that we can pay
you. In our study, we will also use the demographic information such as age or education you

provided on Prolific.

Important: All information we provide in this study is true. You will never get inaccurate

information.

Risks and benefits:
There are no physical or emotional risks associated with this study that would go beyond the
risks of daily life. Your participation in this study will help us to better understand individual

decision making.

Payment:
You will receive a fixed payment of 1.40 GBP for taking part in our study. In addition, you can

earn a bonus. The payment will be sent to you within two days after completion of this study.

Confidentiality:

The information collected in this study may be published in a report or a journal article and pre-
sented to interested parties, including possibly, but not exclusively, members of editorial boards
and scientific committees. In no circumstances will your Prolific ID be disclosed to people
outside the research group. No personal data (e.g. your IP address) will be collected. Other

information (e.g., survey responses, time of the study) will be kept by the researchers and may
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be used for further studies.

Your rights as a participant:
Participation is entirely voluntary. You may leave the survey at any time without any penalty or

prejudice.

Do you wish to participate?

* Yes, continue

* No, leave survey

Please enter you Prolific ID

[Instructions for Treatment C]

Before the survey starts, you will play a simple game where you can earn an additional bonus
that will be added to the 1.40 GBP you receive for the survey.

You will be matched with another participant who is also taking part in this study. You will not
learn this participant’s ID nor will they learn yours.

In this game, you will have to roll a six-sided die. You are free to choose how to obtain the
outcome of a die roll, by using either a physical or a virtual die. Hence, you will roll the die
in private, so that the outcome cannot be seen by anyone else. After you will have privately
observed the outcome of the die roll, we will ask you to report the result of your die roll.

An outcome of

means the result is “Low”.

An outcome of

means the result is “High”.
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The participant you are matched with will also roll a die in private and report either “High" or
“Low." You will not be informed about their report before you enter your report. Also, the other
participant will not be informed about your report before entering their report.

The table below shows how your and the other participant’s bonus payment depend on the
reports of both of you. In all cases, one of you will receive a bonus of 1.20 GBP and the other
one a bonus of 0.20 GBP.

Report of the other participant | Your report Bonus
Each of you has a 50% chance of getting the 1.20 GBP.
Low
This is decided by a random draw.
Low
You: 1.20 GBP
High
Other: 0.20 GBP
You: 0.20 GBP
Low
Other: 1.20 GBP
High
Each of you has a 50% chance of getting the 1.20 GBP.
High
This is decided by a random draw.

The bonus will be sent to you within two days after completion of this study. You will also
receive a message via the Prolific system informing you about the reports of both participants

and the resulting payment. The other participant will also receive such a message.

[Control questions]
Before we start the game, we want to make sure you have understood the set-up.

Please answer the questions below to the best of your knowledge.

[Table from above was shown here. |

Imagine the following situation:

[Each of the following questions was shown on a separate page. Participants could try twice

and were informed about the correct answer afterwards. |

Suppose you have reported “Low”. If the other one reports “Low”, how likely is it that you get
the bonus of 1.20 GBP?
Suppose you have reported “Low”. If the other one reports “High”, how likely is it that you get
the bonus of 1.20 GBP?
Suppose you have reported “High”. If the other one reports “Low”, how likely is it that you get
the bonus of 1.20 GBP?
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Suppose you have reported “High”. If the other one reports “High”, how likely is it that you get
the bonus of 1.20 GBP?

[Instructions for Treatment N]|

Before the survey starts, you will play a simple game where you can earn an additional bonus
that will be added to the 1.40 GBP you receive for the survey.

You will be matched with another participant who is also taking part in this study. You will not
learn this participant’s ID nor will they learn yours.

In this game, you will have to roll a six-sided die. You are free to choose how to obtain the
outcome of a die roll, by using either a physical or a virtual die. Hence, you will roll the die
in private, so that the outcome cannot be seen by anyone else. After you will have privately
observed the outcome of the die roll, we will ask you to report the result of your die roll.

An outcome of

means the result is “Low”.

An outcome of

means the result is “High”.

The participant you are matched with will also fill out a survey and receive 1.40 GBP but will
not roll a die and cannot submit a report. As explained in detail below, this participant’s bonus
payment depends on your report.

With 45% you will randomly be assigned to Case 1. With the remaining probability of 55% you
will be randomly assigned to Case 2. Before you submit your report, you do not know if you
will be assigned to Case 1 or 2.

The table below shows how your and the other participant’s bonus payment depend on the
assigned case and your report. In all cases, one of you will receive a bonus of 1.20 GBP and the
other one a bonus of 0.20 GBP.
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Case Your report Bonus
Each of you has a 50% chance of getting the 1.20 GBP.
Low
1 This is decided by a random draw.
45% probability You: 1.20 GBP
High
Other: 0.20 GBP
You: 0.20 GBP
Low
2 Other: 1.20 GBP
55% probability Each of you has a 50% chance of getting the 1.20 GBP.
High
This is decided by a random draw.

The bonus will be sent to you within two days after completion of this study. You will also re-
ceive a message via the prolific system informing you about the case and the resulting payment.
The other participant will also receive a message with information about your report, the case,

and the resulting payment.

[Control questions]
Before we start the game, we want to make sure you have understood the set-up.

Please answer the questions below to the best of your knowledge.

[Table from above was shown here. |

Imagine the following situation:

[Each of the following questions was shown on a separate page. Participants could try twice

and were informed about the correct answer afterwards. |

Suppose you have reported “Low.” How likely is it that you get the bonus of 1.20 GBP if you
are in Case 1?
Suppose you have reported "Low". How likely is it that you get the bonus of 1.20 GBP if you
are in Case 2?
Suppose you have reported “High.” How likely is it that you get the bonus of 1.20 GBP if you
are in Case 1?
Suppose you have reported “High.” How likely is it that you get the bonus of 1.20 GBP if you

are in Case 2?

* 0% (Never)

* 50%
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* 100% (Always)

[Instructions for Treatment 1]

Before the survey starts, you will play a simple game where you can earn an additional bonus
that will be added to the 1.40 GBP you receive for the survey.

In this game, you will have to roll a six-sided die. You are free to choose how to obtain the
outcome of a die roll, by using either a physical or a virtual die. Hence, you will roll the die
in private, so that the outcome cannot be seen by anyone else. After you will have privately
observed the outcome of the die roll, we will ask you to report the result of your die roll.

An outcome of

means the result is “Low”.

An outcome of

means the result is “High”.

With 45% you will randomly be assigned to Case 1. With the remaining probability of 55% you
will be randomly assigned to Case 2. Before you submit your report, you do not know if you
will be assigned to Case 1 or 2.

The table below shows how your bonus payment depends on the assigned case and your report.
In all cases, you will receive a bonus of 1.20 GBP or 0.20 GBP.

Case Your report Bonus
You have a 50% chance of getting the 1.20 GBP.
1 kow This is decided by a random draw.
45% probability
High 1.20 GBP
Low 0.20 GBP
2
55% probability . You have a 50% chance of getting the 1.20 GBP.
igh This is decided by a random draw.
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The bonus will be sent to you within two days after completion of this study. You will also re-

ceive a message via the Prolific system informing you about the case and the resulting payment.

[Control questions]

Before we start the game, we want to make sure you have understood the set-up.

Please answer the questions below to the best of your knowledge.

[Table from above was shown here. ]

Imagine the following situation:

[Each of the following questions was shown on a separate page. Participants could try twice

and were informed about the correct answer afterwards. |

Suppose you have reported “Low.” How likely is it that you get the bonus of 1.20 GBP if you
are in Case 1?
Suppose you have reported "Low". How likely is it that you get the bonus of 1.20 GBP if you
are in Case 27
Suppose you have reported “High.” How likely is it that you get the bonus of 1.20 GBP if you
are in Case 1?
Suppose you have reported “High.” How likely is it that you get the bonus of 1.20 GBP if you

are in Case 27?

¢ 0% (Never)
* 50%

* 100% (Always)

[All Main Treatments]

Getting started:

If you have not done so yet, please get a die or use a virtual one.
Now please roll the die and report either “High” or “Low.”

Remember

means the result is “Low”, and
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means the result is “High”.

Please report either “High” or “Low” by checking one of the two boxes below.
* High

e Low

[Belief]
What do you think about the behavior of the other participants in this study? Out of all partic-
ipants (except you) whose actual result of the die roll was “Low” (outcome 1 to 4), how many

will report “High”?

[Answer was recorded via a slider ranging from zero to 100%]

[Instructions for passive subjects (bystanders) in the N Treatment |

You will receive 1.40 GBP for answering this survey. In addition, you will receive a bonus.

In the following, we will show you the set-up for a study we recently ran on the Prolific platform.
We will ask you for your belief about the behavior of the participants in the study we just ran.
Your answer neither influences your fixed payment nor your chance of getting the bonus. For
the scientific value of our study, it is important that you state your belief truthfully.

We first show you the exact instructions these participants saw. Then, we will ask you for your
belief.

On the next screen, we will show you the exact instructions. All participants also received 1.40

GBP for answering a survey:

[Subjects then saw the instructions of the C, N, or I Treatment. |

[Belief bystanders)

After reading the instructions of the study we recently ran on the Prolific platform, we now ask
you to state your belief. What do you think about the behavior of the participants in this study?
Out of all participants whose actual result of the die roll was “Low” (outcome 1 to 4), how many

will have reported “High”?

[Answer was recorded via a slider ranging from zero to 100%]
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[1If subjects saw the instructions from the C Treatment]|

We now explain to you how your bonus is calculated. In a study similar to the one just shown
to you, participants also decided on whether to report “Low” or “High”. In contrast to the study
just shown to you, there was no interaction with other participants. However, one participant
was randomly matched with you. If this participant gets the high bonus of 1.20 GBP, you get
the low bonus of 0.20 GBP. Also, if this participant gets the low bonus of 0.20 GBP, you get the
high bonus of 1.20 GBP. This participant knew that you get 0.20 GBP if they get 1.20 GBP and

the other way round.

[1If subjects saw the instructions from the N Treatment]

We now explain to you how your bonus is calculated. In the study just shown to you, you played
the passive role, i.e. you were randomly matched with one of the participants. If this participant
gets the high bonus of 1.20 GBP, you get the low bonus of 0.20 GBP. Also, if this participant
gets the low bonus of 0.20 GBP, you get the high bonus of 1.20 GBP.

[1If subjects saw instructions from the I Treatment]

We now explain to you how your bonus is calculated. In a study similar to the one just shown
to you, participants also decided on whether to report “Low” or “High.” One participant was
randomly matched with you. If this participant gets the high bonus of 1.20 GBP, you get the
low bonus of 0.20 GBP. Also, if this participant gets the low bonus of 0.20 GBP, you get the
high bonus of 1.20 GBP. This participant knew that you get 0.20 GBP if they get 1.20 GBP and

the other way round.

[Instructions Norm treatment]

We will describe the design of a study on decision making which we ran on the Prolific platform.
Participants in this study decided between different options. We will ask you to evaluate the
degree at which these possible choices are socially appropriate or not. Specifically, for each
possible choice, we will ask you to rate this choice as "socially appropriate” and thus "consistent
with moral or proper social behavior" or "socially inappropriate" and thus "inconsistent with
moral or proper social behavior."

By socially appropriate, we mean choices that most people agree to be the "correct” or "ethical”
choice. Another way to think about this is that, if an individual selects a socially inappropriate
choice, then many other people might be angry at the individual for doing so. For each option,
please answer as truthfully as possible, based on your own view of what constitutes socially
appropriate or socially inappropriate behavior.

To give you an idea of how this task will proceed, we will go through an example and show you

how you will report your responses. Note that the example only serves to familiarize yourself
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with rating choices as socially appropriate or inappropriate. After the example, we will describe

the actual situation for which you will rate choices.

Example:

At a local coffee shop a person observes that someone has left their wallet on a table. The
person then has four possible choices: 1) take the wallet, 2) ask others nearby if they own the
wallet 3) do nothing 4) or hand the wallet to the shop manager.

The person needs to pick one out of these four possible choices.

The table below presents a list of all of the person’s possible choices. If this was the actual
situation and not the example, we would ask you to rate each of those four choices as “very

2 2 2 (13

socially inappropriate”, “socially inappropriate”, “somewhat socially inappropriate”, “some-

what socially appropriate”, “socially appropriate” or ”very socially appropriate” by ticking the

respective box.

very socially socially somewhat socially somewhat socially socially
possible choices

inappropriate inappropriate inappropriate appropriate appropriate

very socially

appropriate

take

the wallet

ask others nearby if

the wallet belongs to them

do

nothing

hand the wallet

to the manager

Recall that by “socially appropriate” we mean choices that most people agree is the "correct" or
"ethical" thing to do. To see how to fill the table suppose hypothetically and arbitrarily that your
opinions are as follows: 1) taking the wallet is “very socially inappropriate, * 2) asking others
nearby if the wallet belongs to them is “socially appropriate®, 3) leaving the wallet where it is
is “somewhat socially inappropriate*, and 4) handing the wallet to the shop manager is “very

socially appropriate”. Then, you would need to indicate your responses as follows:
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very socially socially somewhat socially somewhat socially socially
possible choices

inappropriate inappropriate inappropriate appropriate appropriate

very socially

appropriate

take
X

the wallet

ask others nearby if

the wallet belongs to them

do

nothing

hand the wallet

to the manager

After these explanations we now proceed to our actual study which we ran on Prolific:

Person A, a participant in that study, had to make a choice by picking one of two options. We
will ask you to rate each possible choice just as in the example above.

Your bonus payment will be calculated as follows: First, the software will randomly select one
of Person A’s possible choices. Secondly, the software will randomly match you with another
participant that also evaluates Person A’s possible choices. If your report for the selected choice
matches the report of this participant, you will receive a bonus of 2.50 GBP. Otherwise your
bonus will be zero.

For example, if the example above would be the actual task and the possible choice "Leave
the wallet where it is," was selected by the software, we would compare your report with the
report of the other participant for this choice. If your report had been "somewhat socially
inappropriate,”" then your bonus would be 2.50 GBP if the participant you are matched with
also evaluated the choice as “somewhat socially inappropriate”, and zero otherwise.

We now present the situation for which we will ask you to rate the participants‘ possible choices.
The participants have also been recruited on the Prolific platform. On this screen, you will read

the exact instructions that participants in the original study have seen.

[Subjects then saw the instructions of the C, N, or I Treatment. ]

[For subjects that saw instructions from the C Treatment]

You have now read the exact instructions that participants in the original study have seen. In
short, the situation can be summarized as follows:

Person A was matched with another participant. Both participants had to roll a die in private
and report either “High” or “Low.”

Both participants would get a bonus, but only one could get the high bonus. After both par-
ticipants submitted their report, both reports were compared. If only one participant reported

“High”, this participant got the high bonus whereas the other participant got the low bonus.
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If both participants submitted the same report (both “High” or both “Low”), a random draw
decided who got the high and who the low bonus.

For both participants reporting “High” instead of “Low” increased the probability to get the
high bonus by 50%.

[For subjects that saw instructions from N Treatment|

You have now read the exact instructions that participants in the original study have seen. In
short, the situation can be summarized as follows:

Person A had to roll a die in private and then report either “High” or “Low.” Person A was
matched with another passive participant.

Both participants would get a bonus, but only one could get the high bonus. If Person A got the
high bonus, the other passive participant got the low bonus. Likewise, if Person A got the low
bonus, the other passive participant got the high bonus.

It depends on Person A’s report who got the high and who the low bonus. In any case, reporting
“High” instead of “Low” increased the probability for Person A to receive the high bonus and,

in turn, decreased the probability for the passive participant to receive the high bonus, by 50%.

[For subjects that saw instructions from I Treatment]

You have now read the exact instructions that participants in the original study have seen. In
short, the situation can be summarized as follows:

Person A had to roll a die in private and then report either “High” or “Low.”

Person A could earn a high or a low bonus, and reporting “High” instead of “Low” increased

the probability to receive the high bonus by 50% in any case.

[All subjects in Norm Treatment]
Suppose Person A has rolled the die and the actual result is “Low” (die roll of 1,2, 3, or 4 leads
to “Low™).

Please rate each of the two possible choices of Person A as “very socially inappropriate”,

“socially inappropriate”, "somewhat socially inappropriate”, “somewhat socially appropriate”,

“socially appropriate,” or ”very socially appropriate”. Please tick the respective box.

very socially socially somewhat socially somewhat socially socially very socially
possible choices

inappropriate inappropriate inappropriate appropriate appropriate appropriate

report

"Low"

report

High
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