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Abstract
Previous research has shown that people accept inequalities resulting from differences in
performance but aim at reducing those resulting from differences in luck, corresponding to
the fairness principle of just deserts. But will just deserts also intrinsically prevent people
from cheating for their personal gain in a situation in which cheating can be disguised? And
will competitive pressure crowd-out such an intrinsic motivation? I investigate these
questions in a lab experiment based on Grundmann and Lambsdorff (2017). Subjects earn
income and report a tax rate, which they determine by rolling a die under a cup, creating an
incentive to cheat. Treatments vary whether the size of income is based on performance or
luck and whether there is competition for a high income. In the luck treatments, just deserts
would imply that subjects aim at reducing inequalities, such that cheating should decrease
with income. If income is based on performance, the opposite should be true. The results
show that cheating increases with income in the performance and the luck treatments, such
that lucky subjects as well as high performers do not aim at reducing inequality. Just deserts
thus do not intrinsically prevent subjects from cheating for their personal gain. Competition
has no systematic effect on cheating.

JEL Classification: H26, C91
Keywords: Cheating, tax morale, laboratory experiment, income, real-effort task,
distributive justice, just deserts, competition.
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1 Introduction
The question of what constitutes a fair distribution of resources has been an object of debate
for centuries and has produced a wide range of different views on distributive justice
(Konow 2003). One prominent view argues that a fair distribution should take entitlements
or deserts into account (Konow 2003: 1189). For example, while writing on the American
Dream, James Truslow Adams (1943: 415) called for “opportunity for each according to […]
ability or achievement”. In a similar vein, Miller (1976: 106) writes that “rewards must be
proportional not to actual contributions but to that part of […] contribution which can be
attributed to […] own abilities and efforts”. Adams’ and Miller’s quotes touch upon the
notion of just deserts – the idea that everyone should get what they deserve (Galeotti et al.
2017, Frohlich et al. 2004, Hoffmann and Spitzer 1985). The concept of just deserts is
captured by a liberal egalitarian (Cappelen et al. 2007) fairness ideal1, which approaches
distributive justice from the perspective of the source of income. It distinguishes between
inequalities arising due to factors beyond individual control such as luck and factors within
individual control such as effort, productivity and choices. Individuals should not be held
responsible for factors beyond their control. Inequalities in income resulting from these
factors are therefore not justified and should be equalised through redistribution. On the
other hand, individuals should be held responsible for factors within their control, such that
resulting inequalities are justified (Cappelen et al. 2007).
This fairness ideal forms a middle way between the two more extreme views of
egalitarianism and libertarianism. An egalitarian view does not hold individuals responsible
for any factors determining their income and aims at equalising all inequalities regardless
of how they came about. Libertarianism, on the other hand, would hold individuals
responsible for all factors determining their income and grant everyone exactly what they
produced, thus resisting any redistribution (Cappelen et al. 2007). Experimental evidence
shows that there seems to be considerable heterogeneity in the fairness ideals people hold
(Cappelen et al. 2010), but that a majority of subjects hold others responsible for their
individual productivity and effort and not for factors beyond their control (Almas et al.
2016, Bartling et al. 2018, Cappelen et al. 2010). Consequently, people are also more
generous towards a recipient if they appear to be poor due to circumstances and not own
lack of effort (Fong 2007). Different perceptions of the degree to which income inequalities
depend on effort and on luck can even help explain differences between the Unites States
1 Similar

concepts include the accountability principle (Konow 1996, 2000), equality of opportunities (Roemer
et al. 2003) and choice egalitarianism and meritocratism (Cappelen et al. 2010).
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and Europe in the extent of the welfare state (Alesina et al. 2001, Alesina and Angeletos
2005, Bénabou and Tirole 2006).
The above-mentioned evidence shows support for the idea of just deserts. This paper
examines whether people also exhibit behaviour in line with just deserts in a situation in
which they can disguise their actions. To do this, I analyse cheating behaviour in a tax
environment, in which individual cheating cannot be detected.2 This allows me to assess
whether people follow just deserts intrinsically in their decision to cheat. I run a laboratory
experiment and develop a theoretical model from which hypotheses on predicted behaviour
are derived. The basic design of the experiment builds on a study by Grundmann and
Lambsdorff (2017). Subjects in my experiment work on a real effort task and receive a small
piece rate in order to ensure that they have an incentive to exert effort. This small income
is tax free. After the task, subjects receive their main income (called bonus), the
determination of which depends on the treatment. Subjects must pay taxes on the bonus.
The tax rate is determined by rolling a die under a cup, and must then be reported by
subjects. This creates an incentive to cheat and ensures that cheating can only be detected
at the aggregate level. Collected taxes are redistributed evenly.
Treatments vary along two dimensions. The first dimension varies whether the bonus is
based on luck or performance, allowing me to examine whether just deserts explain
cheating patterns.3 Based on the predictions of the model, I expect subjects to be guided by
just deserts in their decision which tax rate to report. This means that in the performance
treatments, subjects will have no preference for reducing inequality. Subjects will cheat to
the extent that the monetary gain compensates the moral costs of cheating. This is more
strongly the case for higher bonus levels. Thus, reported tax rates are predicted to decrease
with higher bonus levels in the performance treatments. On the other hand, in the luck
treatments, subjects will experience disutility from inequality. The decision which tax rate
to report will not only be guided by the financial gains and moral costs of cheating, but also
by the desire to reduce inequality through redistribution. This makes reporting low tax
rates more costly for subjects with a higher bonus and less costly for subjects with a lower
bonus. Reported tax rates are thus predicted to increase with the bonus in the luck
treatments.

This paper only analyses intrinsic motivations for honesty and does not take extrinsic deterrence factors such
as the probability of detection and punishments into account, which are usually included in experiments on tax
compliance (for recent surveys see Alm 2018 or Malézieux 2018) and are also relevant in the standard model
on tax compliance by Allingham and Sandmo (1972).
3
The range of possible bonus levels is held fixed between rounds and subjects, but the way in which the bonus
is determined varies. In contrast, Grundmann and Lambsdorff (2017) vary income between rounds and subjects
but hold the way in which income is earnt fixed (piece-rate).
2
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The second dimension along which treatments vary is whether there is competition for a
high bonus. Competitive pressure might crowd-out preferences for just deserts and
honesty. Competitions usually constitute constant-sum games, meaning that if one person
wins, others necessarily do not win. Therefore, the winner knows that if she hadn’t received
the prize, someone else would have. This might increase the focus on the own individual
gain and translate into more cheating. For example, Schwieren and Weichselbäumer (2010:
242) find that “competition draws the attention from the well-being of the group towards
the individual […]. Consequently, individuals may find themselves less bound to adhere to
standards of fairness but may find it legitimate to gain their personal share by cheating.” My
model predicts that competition increases the utility of own payoff through a stronger focus
on individual wellbeing. Therefore, I expect reported tax rates to be lower in the
competition treatments.
I find that subjects cheat more when they receive a higher bonus. This effect is present in
the performance treatments and in the luck treatments. Subjects in the luck treatments do
not aim at reducing inequality. Thus, I find no evidence for just deserts in a situation in
which cheating can be disguised as a random event. This implies that considerations of
distributive justice do not intrinsically prevent subjects from cheating for their own benefit.
Instead, subjects react identically to a high income generated by luck and by performance.
This implies that subjects feel entitled to their high income even if this was generated by
factors beyond their control. This would be more in line with a libertarian fairness ideal.
Competition has no overall effect such that reported tax rates are not systematically smaller
in the competition treatments. Across all treatments, the rich always cheat more. The
findings can be relevant for tax authorities with limited resources for investigating tax
returns when deciding on which type and size of income to audit.
The remainder of this paper is organised as follows. Section 2 discusses relevant literature
while section 3 presents the experimental design. In section 4, I develop the theoretical
model and derive the hypotheses. Section 5 briefly describes experimental procedures and
in section 6, I present the results. Section 7 discusses the results and concludes.
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2 Related literature
A variety of experimental studies shows that those with more money behave more selfservingly in contexts such as tax compliance (Anderhub et al. 2001, Coricelli et al. 2010,
Coricelli et al. 2014, Durham et al. 2014, Fochman et al. 2018, Grundmann and Lambsdorff
2017, Heinemann and Kocher 2013), public goods games (Buckley and Croson 2006, Cherry
et al. 2005, Rapoport et al. 1989) or giving games (Erkal et al. 2011).4 The observed
behaviour might be explained by a cost-benefit calculation regarding financial incentives
and moral costs, meaning that subjects act self-servingly when the financial gains that can
be derived from such behaviour outweigh the moral costs this behaviour incurs (Kajackaite
and Gneezy 2017). In contrast to low income, higher income would lead to a more
favourable cost-benefit calculation, inducing subjects to act self-servingly.5
On the other hand, the intrinsic cost of a lie will also influence lying behaviour (Gneezy et al.
2018). Indeed, many subjects only lie partially (Fischbacher and Föllmi-Heusi 2013, Gino et
al. 2009, Shalvi 2011b), cheat more if there are self-justifications available (Shalvi et al.
2015, Shalvi et al. 2011a) and engage in self-serving actions more frequently in situations
with moral wiggle room, in which responsibility for outcomes cannot be clearly attributed
to them (Batson et al. 1997, Dana et al. 2007, Regner 2017). This suggests that such
behaviour reduces the cost of self-serving actions. Relatedly, Mazar et al. (2008) show that
subjects cheat within a range that allows them to maintain an honest self-concept.
The source of income is likely to influence this connection between self-serving behaviour
and income. Indeed, many experimental studies finds that earnt income creates
entitlements. For example, if subjects have to earn the money to be divided, they are less
generous towards others than if they receive the money as windfall or randomly (Carlsson
et al. 2013, Carpenter et al. 2010, Cherry et al. 2002, Jakiela 2015, Oxoby and Spraggon
2008).6 Having to earn the right to a role has similar effects (Hoffman et al. 1994). However,
subjects are also more generous the stronger the recipients’ entitlements (Cappelen et al.

Alm et al. (1992), Eckel et al. (2007) and Rapoport and Suleiman (1993) find no or opposite effects.
Gneezy et al. (2013), Gibson et al. (2013), Sutter (2009) and Gneezy (2005) find that subjects are more likely
to lie if the monetary gain from lying increases. Abeler et al. (2016) and Weisel and Shalvi (2015) find that raising
the stakes does not increase cheating while Gerlach et al. (2019) find that evidence is mixed.
6 Cherry et al. (2005) find no difference in contributions for earnt and windfall income in a public goods game.
In tax compliance experiments, Boylan and Sprinkle (2001) and Boylan (2010) find higher levels of compliance
for earnt than for windfall income and Kirchler et al. (2009) and Muehlbacher and Kirchler (2008) find a positive
relation between the hypothetical level of effort and compliance. While these results might imply that subjects
place less value on their earnt income, this need not be the case. All tax compliance experiments mentioned
include audits and fines. Thus, subjects might be more risk-averse in evading taxes on earnt income, because
this can lead to an even larger loss of earnt income due to having to pay fines after being caught (Kirchler et al.
2009). Losing income through fines might then be worse for earnt income than for windfall income.
4
5
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2013b, Cappelen et al. 2017, Fahr and Irlenbusch 2000, Frohlich et al. 2004, Oxoby and
Spraggon 2008).
Entitlements seem to play an important role in respect to the question of what constitutes
a fair distribution. A large body of literature has analysed distributive justice experimentally
and has examined the question whether subjects perceive differences resulting from effort,
choices, luck and performance as fair. Most evidence suggests that people more willing to
accept inequalities if these are a result of performance, effort or choices and less likely to do
so if they are a result of luck (Akbas et al. 2016, Almas et al. 2016, Bartling et al. 2018,
Cappelen et al. 2013a, Gee et al. 2017, Konow 2000, Lefgren et al. 2016).7 Even though some
studies find that subjects apply distributive justice in a self-serving way (Deffains et al. 2016,
Rodriguez-Lara and Moreno-Garrido 2012, Rutström and Williams 2000), most people
seem to generally consider it fairer if income differences are a result of performance rather
than of luck. Thus, the question arises whether subjects will also follow these fairness
considerations in their decision to cheat.
Gravert (2013) as well as Kajackaite (2018) examine cheating behaviour in relation to luck
and performance with differing results. Gravert (2013) finds that subjects are more likely
to increase their compensation through stealing if their compensation was based on
performance than if it was based on luck. Kajackaite (2018) finds that subjects lie more
about the outcome of a luck task than of a performance task, thus increasing their payoff
more strongly for the luck task. My experiment differs from Gravert (2013) and Kajackaite
(2018) in an important way. Subjects in my experiment cheat at the expense of other
subjects and not only the experimenter. This means that in Gravert (2013) and Kajackaite
(2018), subjects might have perceptions of what they deserve as a fair payoff from the
experimenter. But as there is no interaction with other subjects, these experiments do not
capture just deserts in this sense. In this respect, my experiment is more similar to Galeotti
et al. (2017), who contrast norms of equality and equity and show that if compensation
deviates from just deserts, subjects who were disadvantaged by inequitable payoffs cheat
in order to restore equitable payoffs.
The payoff someone receives often does not only depend on own performance or luck but
may also be determined relative to others. A large body of literature shows that people are
concerned about their relative earnings, status and ranking (e.g. Bolton 1991, Bolton and
Ockenfels 2000, Charness et al. 2014, Clark et al. 2010, Fehr and Schmidt 1999, Robson
1992). Additionally, outperforming another subject even induces a Joy-of-Winning that

Ku and Salmon (2013) are an exception, as they find more acceptance for inequalities arising from luck than
from performance.
7

7

Susanna Grundmann

increases subjects’ utility (Sheremeta 2010) and affects reward-related brain areas
(Dohmen et al. 2011). It is therefore not surprising that many studies find contestants try
to improve their chances of winning a competition by cheating or sabotaging others
(Balafoutas et al. 2012, Carpenter et al. 2010, Dato and Nieken 2014, Deutscher et al. 2013,
Harbring et al. 2007, Harbring and Irlenbusch 2008, Preston and Szymanski 2003,
Schwieren and Weichselbäumer 2010) and that cheating increases with the intensity of
competition (Conrads et al. 2014, Feltovich 2018). Several studies even show that
competition also has a general detrimental effect on subsequent pro-sociality (Buser and
Dreber 2016, Grosch et al. 2017, Ter Meer 2014). Competing for income with others may
therefore increase overall cheating and possibly weaken the effect of just deserts.
The effect of winning a competition on subsequent honesty and pro-sociality is not entirely
clear. Schurr and Ritov (2015) show that winners of a competition cheat more in a
subsequent task than losers and relate this to the entitlement subjects feel through winning
a competition. Siniver and Yaniv (2018), on the other hand, show that winners of a real-life
lottery subsequently behave more honestly than losers. Buser and Dreber (2016) also find
competition losers to be less cooperative in a subsequent public goods game than winners.
Finally, there might be an interaction between competition and performance and luck.
Hoffman and Spitzer (1985) show that dictators behave more self-interestedly if they win
the right to their role by outperforming another subject in a game than by a coin flip. This
raises the question whether cheating might be increased by beating a rival or by the mere
experience of winning. My experiment thus varies treatments along the dimensions
performance-luck as well as competition-no competition.

3 Experimental design
The experiment lasts for 16 rounds and subjects play in groups of four. The groups are
randomly re-matched at the beginning of each round. Each round consists of three phases:
in the first phase (working phase), subjects work on a real effort task. In the second phase
(bonus phase), subjects receive a bonus, the determination of which depends on the
treatment. In the third phase (tax phase), subjects pay taxes on the bonus.
Working Phase
In the working phase, all subjects work on a real effort task consisting of the slider task by
Gill and Prowse (2012) and earn a small piece rate of 5 Taler for each slider they correctly
place on position 50. In each round, 21 sliders are displayed, and the length of the task is
either 40 seconds or 80 seconds and alternates each round. Subjects are informed about
how many sliders they placed correctly after finishing the task.
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Bonus Phase
In the bonus phase, subjects receive a bonus, which either amounts to 100 Taler, 200 Taler,
300 Taler or 400 Taler. The way in which the bonus is determined depends on the
treatments and will be explained in more detail below.
Tax Phase
After subjects are informed about the size of their bonus, they have to file a tax declaration
in the tax phase. Subjects have to pay taxes on the bonus, but not on the income they receive
by working on the real effort task. The tax rate is determined by rolling a die in a sealed cup.
This approach is implemented in Grundmann and Lambsdorff (2017) and is commonly
applied in studies on cheating (e.g. Fischbacher and Föllmi-Heusi 2013, Gächter and Schulz
2016, Shalvi et al. 2011a). In my experiment, each number on the die corresponds to a
certain tax rate, as shown in table 2. Subjects are required to enter the tax rate in their tax
declaration and then submit it. Deducted taxes of each group are redistributed evenly
among the four group members. Subjects do not receive any feedback on redistribution until
the end of the experiment.
Table 1 – number on die and corresponding tax rate

Number on die
1
2
3
4
5
6

Tax rate (%)
10
20
30
40
50
60

This die-rolling paradigm ensures that individual cheating cannot be detected and that selfserving actions can be disguised as a random event. The decision whether or not to comply
with the rolled number therefore depends only on subjects’ intrinsic motivation. While
individual cheating cannot be detected, I can compare the resulting distribution of reported
tax rates to the statistical distribution to detect dishonesty. If all subjects report their tax
rates honestly, the mean tax rate should be 35% and each tax rate should be reported
equally often. Outside of the laboratory, tax evaders might decide to underreport their
income instead of claiming a wrong tax rate. However, both actions result in the same effect
of reducing the deduction from the gross income. Further, there are many examples of
cheating on the applicable tax rate. For a more detailed discussion of this paradigm see
Grundmann and Lambsdorff (2017).
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After the tax declaration phase, subjects are asked for their expectation regarding the
average number of correctly placed sliders of the three other group members. The
elicitation of expectations is incentivised, and subjects receive 5 Taler for a correct
expectation rounded to the closest integer.
Treatments
I implement four treatments that vary along two dimensions. The first dimension refers to
whether a subject’s bonus depends on luck or on her performance in the slider task. The
second dimension refers to whether there is competition for a high bonus in a sense that
exactly one player from each group receives each bonus. An overview of the treatments is
given in table 2.
Table 2 – overview of treatments

No competition

Competition

Luck

Luck-NC

Luck-C

Performance

Perf-NC

Perf-C

In treatment Luck-NC, each subject receives a virtual urn each round with one black ball,
one dark grey ball, one light grey ball and one white ball inside. The computer draws a ball
for each subject from her urn every round and the bonus the subject receives depends on
the colour of the ball. If a black ball is drawn by the computer, the subject receives 400 Taler.
A dark grey ball renders 300 Taler, a light grey ball 200 Taler, and a white ball 100 Taler.
The bonus is thus independent of subjects’ performance in the real effort task and of the
bonus of other subjects.
In treatment Luck-C, each group receives a virtual urn each round with one black ball, one
dark grey ball, one light grey ball and one white ball inside. The computer draws a ball for
each subject (without replacement) from the group’s urn every round and the bonus each
subject receives again depends on the colour of the ball. The subject for whom the black ball
is drawn receives 400 Taler. The subject for whom the dark grey ball is drawn receives 300
Taler, the subject for whom the light grey ball is drawn receives 200 Taler and the subject
for whom the white ball is drawn receives 100 Taler. The bonus thus is independent of
subjects’ performance in the real effort task but dependent on the ball that is drawn for
other subjects, meaning that one subject’s good fortune is another’s loss.
In treatment Perf-NC, the bonus subjects receive depends on how well they perform in the
slider task each round. Each round, three thresholds are communicated to subjects before
they start working on the slider task. If subjects reach the highest threshold, they receive
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400 Taler. If they reach the medium but not the highest threshold, they receive 300 Taler. If
they reach the lowest threshold, they receive 200 Taler and if they don’t reach any
threshold, they receive 100 Taler. The thresholds vary by length of task and over the course
of the experiment so as to ensure that the number of subjects receiving the different bonus
levels is approximately comparable to other treatments. For this reason, I used data on the
performance in the slider tasks of all sessions that were conducted before the first session
of this treatment in order to determine appropriate thresholds.8 Thresholds are calibrated
in a way that if subjects perform exactly as in the preceding sessions, each bonus occurs in
24.9% to 25.1% of cases. All thresholds for each round can be found in table 6 in appendix
B. The bonus in treatment Perf-NC is thus dependent on subjects’ performance in the real
effort task but independent of other subjects’ performance.
In treatment Perf-C, subjects’ bonuses depend on their performance relative to the other
subjects in their group. This means that the best-performing subject receives 400 Taler, the
second-best performing subject receives 300 Taler, the third-best performing subject
receives 200 Taler and the worst-performing subject receives 100 Taler.9 The bonus is thus
dependent on subjects’ performance in the real effort task and also dependent on other
subjects’ performance.
A few design choices should be explained in more detail. Subjects work on the real effort
task in all treatments, regardless of whether the bonus depends on their performance in the
working phase or not. This has two advantages. First, paying a piece rate for the real-effort
task ensures that subjects have incentives to exert effort in all treatments, also in those in
which the bonus does not depend on performance. I can thus rule out that differences
between treatments can be explained simply by the fact that subjects had to exert effort in
some treatments and not in others. Second, this approach allows me to control for the effect
of doing well in the real effort task independently from receiving a high bonus. While the
two are linked in the performance treatments, they are not in the luck treatments. Thus,
analysing the effect of increased performance in the luck treatments allows me to control
for whether subjects self-select into high performance and cheating.
The alternation of the length of the working time for the real effort task allows me to control
for whether working on a task for a longer time influences cheating in the tax phase. Even
though longer tasks lead to a higher payoff from the piece rate, this compensation is small
compared to the bonus. The size of the bonus is not influenced by the length of the task, so
Two sessions of Luck-NC, one session of Luck-C and two sessions of Perf-C had been conducted up to that
point.
9
If there is a tie, this is resolved by taking into account the position of the slider that was placed closest to 50
but did not reach 50. Of the subjects that are tied, the subject whose slider is closest to 50 obtains the higher
relative position.
8
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that subjects need to exert more effort in longer tasks for the same benefit from the bonus.
I will thus control for whether the required effort had an influence on cheating. A second
reason for implementing different task lengths is that this creates some variation and
subjects cannot as easily compare their performance in one round to the next. Further, it
might contribute to a variation of which subjects receive which bonus in the performance
treatments as some subjects might be fast at first while others may catch up in the 80 sec
tasks.

4 Model and hypotheses
Pure self-interest would predict that all subjects report the lowest possible tax rate of 10%
in all rounds and all treatments given that individual cheating cannot be detected and has
no adverse consequences. Based on the literature, I expect subjects to depart from this
solution. In the following section, I will develop a theoretical model and derive alternative
hypotheses from the model.
An individual i will report a tax rate 𝑦𝑖′ that maximises utility given by

𝑈𝑖 = 𝐵𝑖 (1 − 𝑦𝑖′ )𝛼𝑐 − 𝜑(… ) − 𝛽(… )

(1)

𝐵𝑖 (1 − 𝑦𝑖′ ) represents the monetary payoff, which increases with the received bonus 𝐵𝑖 =
{100, 200, 300, 400}

and

decreases

with

the

reported

tax

rate 𝑦𝑖′ =

{0.1, 0.2, 0.3, 0.4, 0.5, 0.6}. The utility from the monetary payoff also depends on the
competition term 𝛼𝑐 ≥ 1, which will be discussed in more detail later.
The second term of the utility function, 𝜑(… ), denotes the costs of lying. The costs of lying
are dependent on the aversion to lying 𝜑 ≥ 0 and the extent of the lie given by the difference
between the observed tax rate 𝑦𝑖 and the reported tax rate 𝑦𝑖′ :

𝜑(𝑦𝑖 − 𝑦𝑖′ )2

(2)

The aversion to lying 𝜑 captures the intrinsic disutility an individual experiences from
telling a lie.10 In general, this can be classified into three types (Kajackaite and Gneezy 2017).
If 𝜑 = 0, lying bears no costs and, disregarding the third term of the utility function,

My model does not include a term for disutility experienced from possible concerns for how honest a report
will be perceived, which many models do (Abeler et al. 2016, Dufwenberg and Dufwenberg 2018, Gneezy et al.
2018, Kajackaite and Gneezy 2017). The fear of being perceived as a liar might not be as large in my setting,
given that subjects play for 16 rounds and a dishonest image can be avoided if subjects report low tax rates for
some tasks and counteract this by reporting high tax rates for others. Also, each new die roll eradicates the
evidence of each preceding die roll. Nevertheless, the term 𝜑 can be assumed to also include reputational
concerns as well as the disutility experienced from the psychological costs of lying (Shalvi et al. 2011b) and the
threat a lie poses to subjects’ own self-concept (Mazar et al. 2008).
10
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individuals would always report the lowest tax rate 𝑦𝑖′ = 0.1. If 𝜑 = ∞, lying costs are
infinitely high, such that individuals would never lie and always report 𝑦𝑖′ = 𝑦𝑖 .
If 0 < 𝜑 < ∞, lying bears positive but finite costs. For sake of parsimony, I will assume fixed
positive costs of lying such that 0 < 𝜑 < ∞. The costs of lying increase with the extent of the
lie (𝑦𝑖 − 𝑦𝑖′ ), as shown in equation (2).
Finally, the utility function includes costs for inequality, 𝛽(… ). Subjects acting in accordance
with just deserts would accept inequalities resulting from factors within individual control
and want to equalise those resulting from factors beyond individual control (Cappelen et al.
2007). If payoffs result from factors beyond individual control, just deserts would be
adhered to perfectly if the payoffs after taxation are equal.11 The costs of inequality are given
by
′
))2
𝛽(𝐵𝑖 (1 − 𝑦𝑖′ ) − 𝐵−𝑖 (1 − 𝑦−𝑖

(3)

with 𝐵−𝑖 = {100, … , 400} denoting the average bonus received by the other subjects in the
′
group and 𝑦−𝑖
= {0.1, … , 0.6} denoting the average tax rate reported by the other subjects.

The costs are assumed to increase with the differences in payoffs after taxes. Thus, the
higher the remaining inequality, the higher the costs. If subjects strive for equality, receiving
a higher bonus would make it necessary to report a higher tax rate in order to avoid
inequality.
Inserting equations (2) and (3) into (1) results in the complete utility function:
′
))2
𝑈𝑖 = 𝐵𝑖 (1 − 𝑦𝑖′ )𝛼𝑐 − 𝜑(𝑦𝑖 − 𝑦𝑖′ )2 − 𝛽(𝐵𝑖 (1 − 𝑦𝑖′ ) − 𝐵−𝑖 (1 − 𝑦−𝑖

(4)

Maximising (4) with respect to the reported tax rate yields the first derivative
𝑑𝑈𝑖
𝑑𝑦𝑖′

′
)) = 0 (5)
= −𝐵𝑖 𝛼𝑐 + 2𝜑(𝑦𝑖 − 𝑦𝑖′ ) + 2𝛽𝐵𝑖 (𝐵𝑖 (1 − 𝑦𝑖′ ) − 𝐵−𝑖 (1 − 𝑦−𝑖

Solving (5) for 𝑦𝑖′ reveals the optimal reported tax rate given by
𝑦𝑖′

𝜑𝑦𝑖 + 𝛽𝐵𝑖 (𝐵𝑖 − 𝐵−𝑖 (1 − 𝑦′−𝑖 )) − 0.5𝐵𝑖 𝛼𝑐
=
𝜑 + 𝛽𝐵2𝑖

(6)

In the context of my experiment, acting according to just deserts would mean that in the
luck treatments, subjects should try to equalise payoffs through redistribution. In the
performance treatments, on the other hand, the bonus is determined by subjects’
performance and effort in the task and is within subjects’ control. The arising inequality in
these treatments will find justification, given that those who performed better earn more.
This is achieved if the amount of income subjects are left with after they have paid taxes is equal. This is the
case because taxes are redistributed evenly in the end.
11
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Subjects will thus feel entitled to their bonus and will not aim at equalising payoffs.
Therefore, I assume 𝛽 = 0 in the performance treatments and 𝛽 > 0 in the luck treatments.
In the performance treatments, the optimal reported tax rate is thus given by

𝑦𝑖′ =

𝜑𝑦𝑖 − 0.5𝐵𝑖 𝛼𝑐
𝜑

(6.1)

Equation (6.1) shows that for given 𝜑, 𝑦𝑖 and 𝛼𝑐 , the reported tax rates will always decrease
with the bonus, because 𝐵𝑖 enters the numerator negatively. The larger the bonus, the more
strongly the moral costs of cheating are compensated by a higher gain from cheating, and
thus the lower the reported tax rate. In the performance treatments, reported tax rates that
decrease with the bonus are in line with just deserts. If a subject in the performance
treatments receives a low bonus, they will accept that they do not deserve more and the
gains from cheating will not or only to a small extent compensate the moral costs cheating
would bear. If a subject receives a high bonus, they will feel entitled to their high payoff and
feel they deserve it. The gains from cheating will compensate the moral costs of cheating to
a large extent. None of these subjects would strive for equalising payoffs.12
In the luck treatments, subjects acting in line with just deserts will suffer from inequality,
because the bonus levels are determined by factors beyond individual control. Subjects will
therefore strive for reducing inequality. As mentioned above, this implies 𝛽 > 0 in the luck
treatments. I will simplify equation (6) and set 𝜑 = 0 for the time being. Under these
assumptions, the optimal reported tax rate in the luck treatments is given by

𝑦𝑖′

′
)) − 0.5𝐵𝑖 𝛼𝑐
𝛽𝐵𝑖 (𝐵𝑖 − 𝐵−𝑖 (1 − 𝑦−𝑖
=
𝛽𝐵𝑖2

(6.2.1)

Equation (6.2.1) can be rearranged such that

𝑦𝑖′

′
) + 0.5𝛼𝑐
𝛽𝐵−𝑖 (1 − 𝑦−𝑖
= 1−
𝛽𝐵𝑖

(6.2.2)

′
Equation (6.2.2) shows that for given 𝐵−𝑖 , 𝑦−𝑖
and 𝛼𝑐 the reported tax rates will always

increase with the bonus. This is the case because the bonus 𝐵𝑖 only enters the denominator,
which means that the term being subtracted from 1 is smaller the larger 𝐵𝑖 .
Just Deserts Hypothesis: The mean reported tax rate will decrease with the received bonus
in the performance treatments and will increase with the received bonus in the luck
treatments.

The negative relation between the bonus and reported tax rates means that subjects with different bonus
levels will pay similar absolute amounts of taxes, which would uphold the income distribution.
12
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I can drop the simplification of 𝜑 = 0 in the luck treatments and instead set 𝜑 > 0.
Mathematical simulations show that an increase from the lowest to the highest bonus will
also lead to an increase in the reported tax rate in the luck treatments for 𝜑 > 0, for all cases
in which 𝛽 is large enough to be relevant compared to 𝜑.
The second hypothesis concerns the effect of competition. As described earlier, competition
has a negative effect on pro-sociality and increases the focus on the individual. Competition
is thus assumed to increase the utility individuals derive from their own financial gain. In
the no-competition treatments, I will assume a neutral weight 𝛼𝑐 = 1, such that the financial
gain is only dependent on the bonus and the reported tax rate. For the competition
treatments, I will assume 𝛼𝑐 > 1, such that individuals place a larger weight on their
financial gain. The financial gain will thus more easily compensate the costs of cheating. In
equation (6), 𝛼𝑐 enters the numerator negatively, such that competition will lead to lower
reported tax rates.
Competition hypothesis: The mean reported tax rate will be lower in the competition
treatments than in the no-competition treatments for all bonus levels.
I will assume a weight for the aversion to lying of 𝜑 = 2000 and will further assume that a
subject on average observes a tax rate of 𝑦𝑖 = 0.35. In the luck treatments, I will assume a
weight for the disutility of inequality of 𝛽 = 0.015 and assume that a subject expects the
′
other three subjects to receive a bonus 𝐵−𝑖 = 250 and report a tax rate 𝑦−𝑖
= 0.35 on

average.13 In the competition treatments, I will assume 𝛼𝑐 = 1.75. Inserting the values
′
for 𝛼𝑐 , 𝛽, 𝜑 , 𝐵−𝑖 , 𝑦−𝑖
and 𝑦𝑖 into equation (6) allows me to plot a graphical illustration of the

predictions derived by the model for all bonus levels for each treatment as displayed in
figure 1.

While it is reasonable to use the average of all possible bonuses in Luck-NC, one might argue that a subject
knows exactly how high the average bonus of the other three players is given her own bonus in Luck-C. However,
she might at the same time expect the average reported tax rate to increase with the average bonus. Thus, a
subject in Luck-C might expect the same average payoff after taxes of others as a subject in Luck-NC. For sake of
′
parsimony, I will thus also assume B−i = 250 and y−i
= 0.35 in Luck-C.
13

15

Susanna Grundmann
Fig. 1 – theoretical prediction of reported tax rates by treatment and bonus

5 Experimental procedures
The 12 sessions of the experiment were conducted computer-based at the PAULA
laboratory at the University of Passau using z-Tree (Fischbacher 2007) and Orsee (Greiner
2015). Sessions included 16-20 subjects each such that, in total, 224 subjects participated.
One treatment was played per session (between-subject design). The experiment was run
between October 2018 and February 2019. Altogether, the experiment lasted 50-60
minutes. 55.4% of the participants were female. Participants were on average 22.6 years
old. The most frequent fields of study included cultural studies, law, economics as well as
media and communication studies.
All instructions can be found in appendix A. After reading the instructions, subjects were
redirected to a screen with incentivised comprehension questions. Subjects earned 1 Taler
per question if they answered the question correctly in the first try. 25 Taler converted into
1 Euro. At the end of the experiment, one round was randomly drawn, and this round
determined subjects’ payoff. They do not receive any feedback on the other rounds at any
time. Subjects were informed about their final payoff in Taler and Euros at the end of the
experiment. After the end of the experiment, participants answered a demographic
questionnaire on their age, gender, field of study and stated whether they had already filed
a real tax declaration and their political affiliation, which they could also choose not to state.
Participants earned an average payoff of 11.54 EUR. Payoffs ranged between 4.00 EUR and
21.10 EUR. Participant exited the lab one by one and each received their payoff in private
outside of the laboratory from a person that did not know the content of the experiment.
This was communicated to subjects before the experiment started.
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6 Results
In this section, I will first give an overview over the data by presenting aggregate results in
the working phase, the bonus phase and the tax declaration phase. Second, I will analyse
possible treatment differences and provide results for the hypotheses, focussing first on the
just deserts hypothesis and then on the competition hypothesis. Finally, I will provide
robustness checks.
Data overview
In the working phase, subjects placed an average of 5.7 sliders correctly in the 40 sec tasks
and 10.8 sliders correctly in the 80 sec tasks. Panel A in figure 2 displays boxplots for the
correctly placed sliders by treatments for the 40 sec and the 80 sec tasks and reveals only
small differences between the treatments. The figure shows that the median is identical (11
sliders) for all treatments in the 80 sec tasks and only slightly lower for Perf-NC (5 sliders)
than for the other treatments (6 sliders) in the 40 sec tasks. This means that the effort
exerted was similar across treatments. By design, each bonus necessarily occurred equally
often in the competition treatments. In treatment Luck-NC, the share of each bonus ranges
between 23.2% and 26.5%. A t-tests reveals that the mean bonus of 245.4 in treatment
Luck-NC is not significantly smaller than 250 (p=0.103). Panel B in figure 2 shows the
distribution of bonuses for treatment Perf-NC. In this treatment, shares lie between 19.2%
and 31.5%. The mean bonus of 240.4 is significantly smaller than 250 (t-test, p<0.01).
Fig. 2 – Boxplots for sliders by treatments and working time and histograms for bonuses in Perf-NC

Panel A in figure 3 displays the overall distribution of mean reported tax rates, which is
similar to the distribution of outcomes observed in other experiments using the die-rolling
paradigm (Fischbacher and Föllmi-Heusi 2013, Gächter and Schulz 2016, Grundmann and
Lambsdorff 2017, Shalvi et al. 2011a). The figure exhibits that lower tax rates were reported
more often than higher tax rates. One-sided binomial tests reveal that the share with which
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tax rates were reported is significantly different from 16.6% at the 1% level for all tax rates.
The mean reported tax rate across all treatments, subjects and rounds equals 29.7%, which
is significantly different from 35% (t-test, p<0.01). Panel B in figure 3 shows the distribution
of individual mean reported tax rates rounded to the closest integer. 10 subjects (4.5%)
cheated to the full extent and reported a tax rate of 10% in all 16 rounds.14 The other
subjects were either responsive to the circumstances, cheating in some occasions but not in
others, or cheated to some extent but not fully, or reported their tax rates honestly. It is
important to note, however, that even a mean reported tax rate of 35% or larger does not
necessarily mean that subjects were entirely honest. Despite having reported high and low
tax rates, subjects might not have reported them in the task they rolled them for.
Fig. 3 – overall distribution of reported tax rates and distribution of individual mean reported tax rates

There are some gender differences with regard to the slider tasks, bonuses and reported tax
rates. On average, men solved about one slider more in the tasks than women. Given these
differences, women reached the highest bonus of 400 slightly less often in the performance
treatments than men. 47.0% of bonuses of 400 in treatment Perf-NC were reached by
women. In treatment Perf-C, this number equals 47.9%. On average, men reported
significantly lower (Mann-Whitney tests, p<0.01) tax rates (28.5%) than women (30.7%).15
Given these observed differences, all regressions will control for gender.
Just Deserts Hypothesis
Panel A in figure 4 displays the mean reported tax rates for each bonus pooled for all
treatments. The figure exhibits a negative relationship between the bonus and the mean
reported tax rate. While the mean reported tax rate equals 33.0% for a bonus of 100,

14 Between

1 and 4 subjects per treatment reported a tax rate of 10% in all rounds such that the number of
payoff maximising subjects is distributed fairly evenly across treatments.
15 The finding that women cheat less is in line with the literature (e.g. Abeler et al. 2016, Bühren and Kundt
2014, Coricelli et al. 2010, Fortin et al. 2007, Frey and Torgler 2007, Grundmann and Lambsdorff 2017, Pántya
et al. 2016).
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subjects on average reported a tax rate of 26.1% for a bonus of 400. The mean reported tax
rates of all bonus levels are significantly different from 35% (t-tests, p<0.01 for all bonus
levels) and also significantly different from each other (Mann-Whitney tests: 1 vs 2, p<0.01;
2 vs 3: p=0.051; 3 vs 4: p<0.01).
Fig. 4 – mean reported tax rate by bonus

Panel B directly compares the effect of luck and performance by splitting up the data into
both luck treatments (Luck-NC and Luck-C) and both performance treatments (Perf-NC and
Perf-C). In the luck and the performance treatments, reported tax rates decline for higher
bonuses. Only comparing the bonuses of 100, 200 and 300, there is hardly any difference at
all between the luck and performance treatments. For the bonus of 400, the reported tax
rate is significantly lower for the luck treatments than for the performance treatments
(24.7% vs 27.3%, Mann-Whitney test, p=0.013), which is contrary to what the just deserts
hypothesis would have expected. Overall, the mean reported tax rates for luck (29.3) and
performance (30.1) show only small differences and a Mann-Whitney test reveals that the
difference between the treatments is only marginally significant (p=0.083).
Figure 5 shows the mean reported tax rates by bonuses for each treatment separately.
Reported tax rates decline with higher bonuses in all treatments. This effect seems most
pronounced in treatment Luck-C, which is not in line with what the just deserts hypothesis
predicted. All in all, it appears that subjects across treatments did not act in accordance with
just deserts. Subjects in the luck treatments, in which the bonus was not determined by
factors within subjects’ control, did not aim at equalising payoffs through redistribution.
Instead, they also reported lower tax rates for higher bonuses.
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Fig. 5 – mean reported tax rate by bonus and treatment

Just Deserts Result: The mean reported tax rate decreases with the bonus in the performance
treatments, but also in the luck treatments. This is not in line with just deserts.
The graphical analysis is supported by the results of random effects regressions in table 4.16
Regression 1 uses the reported tax rate as the dependent variable and only the bonus as the
independent variable. The coefficient for the bonus equals -2.19 is significant at a 1% level,
supporting the graphical analysis that higher bonuses lead to lower reported tax rates.
Regression 2 further includes some control variables, first of all a variable indicating the
number of correctly placed sliders in the real effort task (effort) in order to distinguish
between effort in the task and the bonus received. The regression further includes a dummy
variable indicating whether a subject was female, to account for the observed gender
differences. It also includes subjects’ age and a dummy indicating whether the observation
stems from a round in which subjects’ had to work for 80 seconds. Finally, the period is
included in order to control for effects such as learning or exhaustion over the course of the
experiment. All further regressions on the reported tax rate will also include these variables
as controls. The influence of the control variables on the reported tax rate will be discussed
in further detail later. The coefficient for the bonus in regression 2 equals -2.31 and remains
significant at the 1% level, revealing that the negative effect of the bonus is robust to
including these control variables.
Regression 3 displays results for the effect of the bonus separately for luck and performance
treatments and thus also includes a dummy for the performance treatments in addition to
the control variables mentioned above. The variable Luck treatments*Bonus uses data from
both luck treatments and reveals that the bonus has a significantly negative effect (-2.42,
16

I also ran ordered logit, ordered probit and fixed effects regressions to check robustness. These did not
render different findings and are thus not displayed here.
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p<0.01) on the reported tax rate. The variable Performance treatments*Bonus uses data
from both performance treatments. The coefficient is also negative and significant (-2.11,
p<0.01). Although the effect of the bonus seems to be larger for the luck treatments, a Waldtest reveals that the difference is not significant (p=0.632).17
Table 3 – Random Effects regressions results

Reported tax rate
Bonus
Luck treatments*Bonus

1

2

Overall

Overall

-2.19***
(0.31)

-2.31***
(0.33)

Performance treatments*Bonus
Luck-NC*Bonus

3
Luck vs
Performance
-2.42***
(0.41)
-2.11***
(0.52)

Luck-C*Bonus
Perf-NC*Bonus
Perf-C*Bonus
Effort

0.21
(0.15)
2.20**
(1.08)
0.29*
(0.15)
-2.13**
(0.95)
-0.18***
(0.07)

Female
Age
80 sec tasks
Period
Performance treatments
Luck-C

0.18
(0.15)
2.15**
(1.08)
0.29*
(0.15)
-1.99**
(0.95)
-0.17**
(0.07)
-0.06
(1.87)

Perf-NC
Perf-C
Constant
N
R2

35.1***
(0.92)
3584
0.022

33.6***
(1.65)
3584
0.030

33.7***
(1.94)
3584
0.031

4
Treatments

-1.88***
(0.50)
-3.04***
(0.67)
-2.85***
(0.70)
-1.58**
(0.66)
0.20
(0.15)
2.13**
(1.08)
0.29*
(0.15)
-2.04**
(0.93)
-0.17***
(0.07)
2.50
(2.65)
2.39
(2.63)
0.19
(2.28)
32.5***
(2.08)
3584
0.033

Standard errors in parentheses, * p<0.10, ** p<0.05, *** p<0.01
Notes: Bonus divided by 100 before entering the regression. Age: subjects’ age minus 18

I ran a Power-Test to estimate the necessary sample size, which revealed a necessary sample size of 492
observations per group for detecting differences between the effects of high and low bonuses in the combined
performance and luck treatments. My sample size is thus sufficiently large to detect differences, should they
exist. Further details on the power test can be found in appendix B.
17
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Regression 4 shows the effect of the bonus for each treatment separately, including the
usual control variables as well as dummies for the treatments. The results show that the
coefficient for the bonus is negative in all treatments and significant at a 1% level for all
treatments apart from Perf-C, in which it is significant at a 5% level. Comparing Luck-NC
and Perf-NC, performance seems to increase the negative effect of the bonus on the reported
tax rate, but the difference is not significant (Wald-test, p=0.256). Looking at treatments
Luck-C and Perf-C, the effect of the bonus becomes weaker for performance, which is again
contrary to the expected effect. The difference is, however, also not significant (Wald-test,
p=0.109). Supporting the graphical analysis, the effect of the bonus is largest in size for
treatment Luck-C, though not significantly different from the other treatments.
Competition Hypothesis
The competition hypothesis predicted that competition would lead to more overall
cheating. The overall level of cheating is very similar in all treatments. The mean reported
tax rate equals 29.5 in Luck-NC, 29.1 in Luck-C, 29.9 in Perf-NC and 30.3 in Perf-C. While the
mean reported tax rate is marginally lower in treatment Luck-C than in Perf-C at the 10%level (Mann-Whitney test, p=0.083), a Kruskal-Wallis test (p=0.310) as well as pairwise
Mann-Whitney tests reveal no other significant differences between the treatments.
To further analyse the competition hypothesis, I combine both no-competition treatments
(Luck-NC and Perf-NC) and both competition treatments (Luck-C and Perf-C). The mean
reported tax rate for the no-competition treatments equals 29.7 and takes a value of 29.8
for the competition treatments. This minor difference is not significant (Mann-Whitney test,
p=0.706). While this seems to contradict the competition hypothesis, splitting the data by
gender offers more detailed insights. Panel A in figure 6 shows the mean reported tax rate
by male and female participants in the competition and no-competition treatments. In the
no-competition treatments, men report a tax rate of 30.1% and women report a tax rate of
29.4% on average. This difference is not significant (Mann-Whitney test, p=0.505). The
effect of competition differs strongly between women and men. Compared to the nocompetition treatments, men report significantly lower tax rates of 27.1% in the
competition treatments (Mann-Whitney test, p<0.01). For women, the mean reported tax
rate significantly increases to 32.0% in the competition treatments (Mann-Whitney test,
p<0.01). Thus, the finding that there is no overall difference is driven by the fact that the
predicted negative effect only occurs for men and is cancelled out by the opposite effect for
women.
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Fig. 6 – mean reported tax rate by competition

Given the observed negative effects of the bonus on the reported tax rate, one might wonder
whether the gender effect is driven by different average bonus levels. Men, on average,
reach higher bonuses than women in the competition treatments (257.5 vs 243.5, MannWhitney test, p<0.01), which might explain the gender differences in these treatments.
However, men do not exhibit significantly different average bonus levels between the
competition and the no-competition treatments (Mann-Whitney test, p=0.511) and women
receive marginally significantly higher bonuses in the competition treatments (MannWhitney test, p=0.088). The effect thus seems to be driven by the experience of competition
and cannot be explained by the received bonuses. This can be observed in more detail in
panel B of figure 6. Panel B shows the mean reported tax rates by bonus for the competition
and the no-competition treatments for women and men separately. The graphs are all
negatively sloped. However, while men report lower tax rates in the competition treatments
than in the no-competition treatments for all bonus levels, the effect is opposite for women,
who report higher tax rates for all bonus levels in the competition treatments. Competition
thus appears to induce more cheating for men and make women act more honestly while
preserving the overall effect of the bonus.
Table 4 offers further insights. Regression 1 includes all data and regresses the reported tax
rate on a dummy for whether the data stems from a competition treatment, controlling for
the bonus, effort, gender, age, 80 sec tasks and the period. The coefficient for competition is
small (0.33) and does not have a significant influence (p=0.741). Regression 2 uses only data
for the subsample of male subjects. Here, the variable for competition is larger and negative
with a value of -2.87, but marginally misses significance (p=0.101). The regression results
thus do not fully support the graphical analysis. Finally, regression 3 uses only data for the
subsample of female subjects. The results exhibit that women report significantly higher tax
rates in the competition treatments. The coefficient for competition takes a value of 2.86
and is significant at the 1% level.
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Overall, the competition hypothesis finds no support, although there is some evidence that
men act in the way predicted by the model.
Competition Result: Overall, there is no difference in the mean reported tax rate between the
competition treatments and the no-competition treatments. There is some evidence that
compared to the no-competition treatments, men report lower tax rates in the competition
treatments. Women report significantly higher tax rates in the competition treatments than
in the no-competition treatments.
Table 4 – Random Effects regression results

Reported Tax Rate
Competition
Bonus
Effort
Female
Age
80 sec tasks
Period
Constant
N
R2

1
All
0.33
(0.99)
-2.31***
(0.33)
0.21
(0.15)
2.21**
(1.08)
0.29*
(0.15)
-2.13**
(0.95)
-0.18***
(0.07)
33.5***
(1.48)
3584
0.030

2
Male
-2.87
(1.75)
-2.84***
(0.51)
-0.16
(0.23)

3
Female
2.86***
(1.04)
-1.89***
(0.43)
0.22
(0.18)

0.55***
(0.18)
-2.31
(1.57)
-0.13
(0.10)
35.3***
(2.11)
1600
0.055

0.01
(0.20)
-1.77
(1.11)
-0.20**
(0.09)
34.6***
(1.91)
1984
0.022

Standard errors in parentheses, * p<0.10, ** p<0.05, *** p<0.01
Notes: Bonus divided by 100 before entering the regressions. Age: subjects’ age minus 18.

Robustness checks: Expectations
After subjects had reported their tax rate each round, they had to state their expectation
regarding the average number of correctly placed sliders of the other three players in the
preceding working phase. This allows me to conduct several robustness checks. First, in the
luck treatments, subjects might self-servingly believe their own performance in the slider
tasks to be better than that of the others if they receive a high bonus and thus feel entitled
to cheat. Or they might try to justify their preceding cheating by looking for an entitlement
for their high bonus. In any case, this would create confounds, as the bonus and the slider
task would not have been perceived as completely independent from one another. To
control for this, I created a variable indicating subjects’ relative expectation. This was done
by subtracting the expectation about others’ mean number of correctly placed sliders from
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subjects’ own number of correctly placed sliders. A positive relative expectation then means
that subjects thought they were better than others and vice versa. A correlation coefficient
of -0.01 (p=0.659) reveals no notable correlation between the bonus and the relative
expectations in the luck treatments. Running a regression of the relative expectations on the
bonus and controlling for effort and gender also reveals no significant effect of the bonus on
the relative expectation in the luck treatments (see regression 1 in table 5). I can thus
conclude that subjects in the luck treatments correctly distinguished between their
performance in the slider task and their bonus. Including the relative expectations in
regression 2 in table 3 shows no significant influence on the reported tax rate and also
hardly has any influence on the effect of the bonus (see regression 2 in table 5
).
Secondly, the relative expectations can be used for a robustness check in treatment Perf-NC.
While subjects should expect an average bonus of 250 in treatment Luck-NC, subjects might
have biased expectations about the average bonus of others in treatment Perf-NC. Such
biased expectations may influence their behaviour in the tax reporting phase. To test this, I
calculated the expected average bonus of others for each subject for every round in each
session of treatment Perf-NC. For this, I used subjects’ expectations regarding the average
of other players’ correctly placed sliders and compared them to the target values in each
round in order to derive the expected average bonus. Taking the mean of the expected
average bonus yields a value of 246.1, which is not significantly different from 250 (t-test,
p=0.279). Thus, on average, subjects did not have biased expectations regarding the average
bonus of others. The expected average bonus of others is, however, dependent on the own
received bonus. A correlation coefficient of 0.49 (p<0.01) between the own bonus and the
expected average bonus of others reveals that subjects also expected others to be better
when they themselves were. I therefore ran regression 4 in table 3 using only data for PerfNC and included the expected average bonus of others (see regression 3 in table 5). The
results show that subjects’ expectations have no significant influence on the reported tax
rate (p=0.793) and hardly any impact on the effect of the bonus.
Robustness checks: Control variables
A possible caveat to my findings might be self-selection in the sense that some subjects come
to the lab with the determination to earn as much money as possible. These subjects would
put in a lot of effort in the slider task in order to maximise the piece-rate earnings from the
task and also make use of the possibility to cheat and report especially low tax rates. This
could be problematic in the performance treatments, as the observed effect would then be
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driven by self-selection and not by higher bonus levels.18 My design allows me to control for
this possibility. First of all, the results show that those with a higher bonus also cheat more
in the luck treatments, which is an indication that self-selection does not play a role. A more
thorough way to check this is by looking at how productive subjects were in the slider tasks
in the luck treatments. A self-selection effect would imply that very productive subjects
cheat more, regardless of their bonus, in order to maximise their payoff. Productivity in the
slider tasks is measured by the total number of sliders each subject solved correctly. 19
Running a regression including data for the two luck treatments and using each subject’s
mean reported tax rate as dependent variable and the total number of correctly solved
sliders as the independent variable and controlling for gender and age reveals that the
variable for the sum of correctly solved sliders is positive and significant at the 5% level
(see regression 4 in table 5). This is driven by one subject who managed to solve a total of
37 sliders more than the second-best subject. Excluding this subject renders a positive, but
insignificant (p=0.173) coefficient for the sum of solved sliders. In any case, self-selection
cannot explain the fact that those with a higher bonus cheat more and it rather seems that
more productive subjects were more honest.
Subjects are paid a small piece rate for the slider tasks, meaning that they were
compensated slightly more for longer tasks. However, the main part of the total earnings for
each task is made up of the bonus and the working time has no influence on the bonus. This
means that in the 80 sec tasks, subjects had to work for the double length of time but earnt
just about the same as in the 40 sec tasks. In all regressions in which all observations are
included, the coefficient for the 80 sec tasks is significant and negative. This implies that
subjects might have perceived the longer working time as unfair and might have felt that
cheating was more justified, given that they had to exert more effort for similar earnings.20
The coefficient for the period is also negative and significant in all regressions in which all
observations are included, implying that subjects become more dishonest over time.
Subjects’ age has a significant and positive effect on the reported tax rate in all regressions
in which all observations are included, which is in line with survey evidence finding that tax
morale increases with age (Barth et al. 2013, Frey and Torgler 2007).21

Erkal et al. (2011) show that those who earn the highest income in a contest give less than those who receive
the second highest income and further show that this effect is driven by self-selection. Others find more
productive workers to cheat more (Gill et al. 2013) or to be less pro-social (Buser and Dreber 2016) which might
be driven by those who are more motivated by money.
19 The total number of solved sliders in the luck treatments ranges from 79 to 248 with a mean of 133.5 sliders.
20 Grundmann and Lambsdorff (2017) find that subjects cheat more in longer tasks. Bühren and Kundt (2014)
show that subjects cheat more if they had to work hard than if they had to work moderately. In a survey, Barth
et al. (2013) find that respondents are more likely to say they consider it justified to evade taxes if they work
long hours with a low hourly wage.
21 On the other hand, Abeler et al. (2016) find no effect of age in a meta-study on cheating.
18
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Table 4 – Further regressions

Bonus
Effort

1
Luck treatments
Relative
Expectation
-0.04
(0.03)
0.26***
(0.02)

Relative Expectation

2
All treatments
Reported
tax rate
-2.21***
(0.34)
0.34**
(0.17)
-0.24
(0.15)

Exp. bonus of others

0.28
(0.79)

Total solved sliders
Female
Age

-0.39*
(0.21)

80 sec tasks
Period
Constant
N
Overall R2
Adjusted R2

3
Treatment Perf-NC
Reported
tax rate
-2.72**
(0.94)
-0.09
(0.40)

-1.81***
(0.22)
1792
0.268

2.09*
(1.09)
0.29*
(0.15)
-2.63***
(0.99)
-0.19***
(0.67)
32.86***
(1.74)
3584
0.032

-0.61
(2.41)
0.58***
(0.18)
-3.33
(2.38
-0.12
(0.13)
35.21***
(3.54)
832
0.056

4
Luck treatments
Mean reported
tax rate

0.07**
(0.03)
2.77*
(1.52)
-0.02
(0.29)

19.2***
(4.33)
112
0.031

Regressions 1, 2 and 3 are random effects, regression 4 is OLS.
Standard errors in parentheses (clustered by subject in regression 1, 2 and 3), * p<0.10, ** p<0.05, *** p<0.01
Notes: Bonus and Expected bonus of others divided by 100 before entering the regressions. Age: subjects’ age
minus 18.

A possible concern relates to the external validity, given that the subjects are students and
might behave differently than the average taxpayer. In order to address this concern,
subjects were asked whether they had already filed a real tax declaration, which 36.2% had.
Including a dummy variable indicating this in regression 2 in table 3 does not produce a
significant coefficient (p=0.901) and also does not impact the variable for the bonus.
Running regression 2 separately for experienced taxpayers does not change the effect of the
bonus. This contributes to the external validity of my findings.22 Cappelen et al. (2010) and
Cappelen et al. (2016) find that people who are politically more right-winged tend to hold
people responsible for more factors that determine their income than people who are
politically more left-winged, which then leads to different redistributive preferences. In the
context of my experiment, this might imply that politically more left-winged subjects would
aim at equalising payoffs more strongly, especially in the luck treatments, but possibly also
in the performance treatments. I therefore ran regression 4 table 3 separately for more left-

Dishonesty in the die-in-the-cup task has been shown to be linked with rule violations in societies (Gächter
and Schulz 2016) and with fare dodging in public transport (Dai et al. 2018), supporting the external validity of
this task.
22
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winged and more right-winged subjects to assess whether there are any noteworthy
differences between subjects with different political preferences in regard to the
treatments. This was not the case. Including dummy variables for subjects’ field of study in
regression 2 in table 3 has no notable impact on the effect of the bonus. Controlling for the
time of day of sessions also has no impact on the main results. Given that tax-paying
experience, political preferences, fields of study and time of day have no impact, the results
are not displayed.

7. Discussion and Conclusion
The size of the bonus has a significantly negative effect on the reported tax rate in all
treatments. Not only the subjects in the performance treatments reported lower tax rates
for higher bonuses, but subjects in the luck treatments acted in this way, too. Even though
the size of the bonus was clearly not determined by a factor within subjects’ control in the
luck treatments, subjects did not aim at reducing inequality. Taken together, subjects across
treatments did not act in accordance with just deserts. The effect of an increased bonus on
cheating was largest in treatment Luck-C, which deserves some further attention. Compared
to Luck-NC, subjects with the highest bonus in Luck-C knew for sure that they alone had the
highest bonus in their group. They possibly wanted to seize the opportunity to make use of
their good fortune, being reluctant to share this with others. On the other hand, while
subjects receiving the highest bonus in Perf-C might have been confident to be able to win
the highest bonus again, subjects in Luck-C might have seen their good fortune as temporary
and might have wanted to capture their momentary luck. Both of these possible reasons
might have led to a stronger effect of the bonus in treatment Luck-C.
My model assumed an overall desire for equalising payoffs in the luck treatments and an
overall desire not to do so in the performance treatments, thus an overall agreement on a
just deserts fairness ideal. However, fairness ideals might be heterogeneous across subjects.
Some subjects might be egalitarian types, with a preference for equalising payoffs
regardless of the source of income. Others might be libertarian types, deeming all factors
that determine income relevant for a fair distribution.23 But even heterogeneous fairness
ideals cannot explain my results. Assuming that types are distributed evenly across
treatments, the presence of just deserts types would induce opposing effects of the bonus

23

While my design does not allow me to identify types, I can take a look at how many subjects in the luck
treatments act in accordance with just deserts. 29 out of 112 subjects (26%) show a positive correlation
coefficient between tax rates and bonus levels, which is significant for 3 of these subjects. Thus, only a minority
of subjects acts in accordance with just deserts in the luck treatments.
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in the luck and performance treatments, because these types would act like egalitarians in
the luck treatments and like libertarians in the performance treatments.
Another possibility is that subjects applied fairness principles in a self-serving way,
applying the fairness ideal that suits them most from a self-serving perspective (Deffains et
al. 2016, Rodriguez-Lara and Moreno-Garrido 2012, Rutström and Williams 2000).
However, while this would explain that subjects receiving a high bonus act like libertarians
in all treatments, it does not explain that subjects with a low bonus act this way, too. If a selfserving bias was to explain the data, low earners should have also cheated to a large extent,
self-servingly applying an egalitarian fairness ideal.
Instead, subjects do not seem to distinguish between income received due to performance
or due to luck. Overall, they seem to have acted like libertarians, resisting an equalisation of
payoffs regardless of the source of income. Other studies estimate the share of libertarians
1

to be below 3 (Almas et al. 2016, Cappelen et al. 2007, Cappelen et al. 2010). In contrast to
these studies, in my design, subjects can disguise their self-serving actions as a random
event and know that individual cheating cannot be detected. This seems to have induced
subjects to follow their own personal interests and not try to reduce inequality, even if they
were not responsible for their high bonus and thus should not have felt entitled to it.
However, subjects also do not make full use of the possibility to cheat but instead seem to
be driven to a certain degree by a desire for honesty. When subjects receive a low bonus,
the financial gain seems to compensate the intrinsic costs of lying only to a limited extent,
leading to higher reported tax rates. On the other hand, receiving a high bonus induces more
cheating, implying that the financial gain from a larger lie over-compensates the increased
costs of lying. This logic does not seem to be counteracted by a desire for equalising payoffs,
implying that subjects felt entitled to their high bonus in all treatments. Therefore, I find no
evidence for just deserts in a situation which allows subjects to disguise their self-serving
behaviour as a random event. Just deserts might be a fairness ideal that people think they
should hold or would like to appear to hold, but which they cast aside as soon as they think
they can get away with it. This interpretation is in line with the effects of moral wiggle room
reported by Dana et al. (2007) and Regner (2017).
Future research could possibly explore whether and how the design could be modified such
that subjects act according to just deserts. On the one hand, it might be interesting to explore
the effects if subjects are not affected by the reported tax rates themselves. This would be
the case if one subject reported tax rates for a subject in another group, for example. On the
other hand, it might even be possible to induce subjects to act according to just deserts if
they make decisions for themselves. This could possibly be achieved by asking subjects
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upfront what behaviour or system of taxation would be fair, hereby possibly inducing a
commitment to less self-serving behaviour.
There is some evidence that men report lower tax rates in the competition treatments than
in the no-competition treatments, implying that competition might crowd-out honesty. This
effect, however, marginally misses significance in the regressions. The finding that women
are more honest in the competition treatments than in the no-competition treatments might
be seen in the light of studies on gender effects in the reaction to and preference for
competition (Croson and Gneezy 2009, Gneezy et al. 2003, Gneezy et al. 2009, Niederle and
Vesterlund 2007, Saccardo et al. 2018). From a policy perspective, this would mean that it
is important to pay attention to possible diverging effects of competitive incentives on
cheating for women and men. The findings suggests that tax authorities should pay special
auditing attention to income earnt by men in a competitive environment.
All in all, tax authorities would be well advised to audit higher incomes thoroughly,
regardless of the way in which this income is achieved. For these incomes, the temptation
to cheat is largest. Policy makers could further try to devise programmes especially aimed
at encouraging or nudging high-earning individuals to pay their taxes honestly. Despite the
fact that just deserts do not shape patterns of cheating, this does not necessarily mean that
people will not support redistributive policies that follow this ideal. Possibly, redistributive
policies based on such a fairness ideal will induce the least resistance, but still need to be
enforced externally, especially if a situation allows people to disguise their self-serving
actions.
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Appendix A: Instructions
Oral instructions (translated from German)
[Oral instructions were read pre-recorded prior to the first session and played out lout before
the experiment started.]
Welcome to the experiment! Before the experiment starts, you will receive some general
instructions: Please listen carefully and don’t click on the button "Start Experiment" until
the end of these instructions.
The experiment aims at gaining insights on human behaviour. All participants are here in
this room and are participating in the same experiment.
You can earn money in this experiment. The amount depends on your decisions as well as
the decisions of the other participants. In the experiment, you will earn money in the
currency Taler. 25 Taler equal 1€. In any case, you will receive at least 3.50€ for
participating in this experiment.
All participants are anonymous and cannot communicate with one another. The decisions
you make cannot be traced to you personally.
The disbursement of payoffs will also be carried out anonymously: no other participant will
be able to see how much money you receive and the experimenters won’t find this out
either. The person who will pay out the money at the end of the experiment does not know
the experiment and, therefore, cannot infer your decisions from your payoff.
Please note that you may have to wait for other participants during the experiment. Please
remain seated quietly at your desk during the entire course of the experiment and do not
talk to other participants. If you do not comply with these rules, you may be excluded from
the further participation in this experiment.
If you have any questions please raise your hand. Someone will then come to your desk.
Please click on “Start Experiment” now.
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[End of oral instructions]
Written instructions (translated from German)
On screen:
Thank you for your participation in this experiment!
You now have 300 seconds to read the instructions lying on your desk. Please read the
instructions carefully. After you have read the instructions, you will be asked
comprehension questions and you can earn money for answering them correctly. After the
300 seconds have passed, you will be directly redirected to the comprehension questions.
The remaining time is displayed at the top right edge of the screen.
Please place the slider on 50 when you are asked to do so in the instructions.
[Slider displayed here, test below displayed when slider was placed on 50]
You have placed the slider correctly. Please now read the rest of the instructions.
On paper:
Instructions are identical across treatments apart from Step 2: bonus. For this part, all versions
are given.
General instructions
The experiment lasts for 16 rounds. At the beginning of each round, you are randomly
matched to three other players. These can be different players in each round.
Each round consists of three steps that will be explained in more detail in the following:
Step 1: task
In each round, your tasks consists of placing sliders on position 50.
For each slider placed on position 50, you will receive a work income of 5 Talers. The
working time equals 80 seconds in the first round, 40 seconds in the second rounds, 80
seconds in the third round, 40 seconds in the fourth round and so on. The remaining
working time will always be displayed at the top right edge of the screen during the task.
The working time is always the same for all players.
On your screen, you can see a slider. Please place the slider on position 50 as practise. The
current position is displayed on the right.
Step 2: bonus (each treatments’ version given separately)
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In addition to your work income, you will receive a bonus after working on the task which
amounts to either 400 Taler, 300 Taler, 200 Taler or 100 Taler.
As already mentioned, you will be randomly matched to three other players each round.
These can be different players each round.
Luck-NC: The computer places a black ball, a dark grey ball, a light grey ball and a white ball
in an urn. After that, the computer randomly draws one of the four balls from the urn. If the
black ball is drawn, you receive 400 Taler as a bonus. If the dark grey ball is drawn, you
receive 300 Taler as a bonus. If the light grey ball is drawn, you receive 200 Taler as a bonus.
If a white ball is drawn, you receive 100 Taler as a bonus. All four balls are in the urn in each
round.
You and the three other players each receive an own urn from which a ball is randomly
drawn. Independent of which ball is drawn for you, it is thus possible that the three other
players each receive the same, a higher or a lower bonus, as displayed in the picture below.

Luck-C: The computer places a black ball, a dark grey ball, a light grey ball and a white ball
in an urn. After that, the computer randomly draws one of the four balls from the urn each
for you and the three other players. The player for whom the black ball is drawn receives
400 Taler as a bonus. The player for whom the dark grey ball is drawn receives 300 Taler
as a bonus. The player for whom the light grey ball is drawn receives 200 Taler as a bonus.
The player for whom the white ball is drawn receives 100 Taler as a bonus. All four balls are
in the urn in each round.
You and the three other players together receive one urn, from which a ball is randomly
drawn. Thus, each round, one player receives the bonus of 400 Taler, one player receives
the bonus of 300 Taler, one player receives the bonus of 200 Taler and one player receives
the bonus of 100 Taler, as displayed in the picture below.
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Perf-NC: Your bonus is connected to your performance in the task. Each round, there are
three target values. If you place at least as many sliders correctly as indicated by the highest
target value, you receive 400 Taler as a bonus. If you place at least as many sliders correctly
as indicated by the middle target value, you receive 300 Taler as a bonus. If you place at
least as many sliders correctly as indicated by the lowest target value, you receive 200 Taler
as a bonus. If you do not place at least as many sliders correctly as indicated by the lowest
target value, you receive 100 Taler as a bonus. In each round, you will be informed about
the size of the target values right before the start of the task. The size of the target values
varies depending on the length of the task and over the rounds.
The same target values apply to you and the three other players. Independent of whether
you reach the target values, it is thus possible that the three other players each receive the
same, a higher or a lower bonus, as displayed in the picture below.

Perf-C: Your bonus is connected to your performance in the task. The player who places the
most sliders correctly receives 400 Taler as a bonus. The player who places the second-most
sliders correctly receives 300 Taler as a bonus. The player who places the third-most sliders
correctly receives 200 Taler as a bonus. The player who places the least sliders correctly
receives 100 Taler as a bonus. In case of a tie, the distance to 50 of the best not correctly
placed slider is decisive.
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Thus, each round, one player receives the bonus of 400 Taler, one player receives the bonus
of 300 Taler, one player receives the bonus of 200 Taler and one player receives the bonus
of 100 Taler, as displayed in the picture below.

Step 3: tax declaration
You have to pay taxes on the bonus. For this, you fill in a tax declaration at the end of each
round. You determine the tax rate that you have to pay for your bonus in a specific round
by rolling the provided die.
For this, roll the die in the sealed cup and look through the hole in the top of the cup to see
which number you rolled. Then look up the tax rate in the table provided below and enter
this into the tax declaration:
Number on die
1
2
3
4
5
6

Tax rate
10%
20%
30%
40%
50%
60%

The table above will be displayed to you while you fill in the tax declaration.
The resulting tax will be deducted from your bonus in the respective round. The taxes
deducted from you and the taxes deducted from the three other players are divided by four
in the respective round and evenly redistributed to you and the three other players.
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Please note that you only have to pay taxes on your bonus and not on the work income earnt
directly in the task.
Payoff
At the end of the experiment, one round that will determine your payoff in euros is randomly
drawn. Your payoff for the randomly drawn round is determined as follows:
Payoff round = earnt work income in the task + bonus – tax for bonus + share of
redistributed taxe

Appendix B: Further details
Power Test
I ran a Power-Test using conventional values for α (0.05) and β (0.80) to estimate the
necessary sample size. Regarding the just deserts hypothesis, the effect I test for is the diffin-diff in the reported tax rate between high and low bonuses between the luck and
performance treatments. The diff-in-diff is calculated using the mean reported tax rate for
the bonus levels of 100 and 200 in the performance treatments and subtracting the mean
reported tax rate for the bonus levels of 300 and 400 in the performance treatments. The
same difference is then calculated for the luck treatments and the resulting value is
subtracted from the calculated value in the performance treatments. For the estimated
effect size, I refer to my model and to the effect found in Grundmann and Lambsdorff (2017).
Using the values displayed in figure 1, the model would predict a total effect size of around
16. Grundmann and Lambsdorff (2017) find an effect size of 0.7 between their highest and
lowest category of income. As they use the number on the die and not the reported tax rate,
this would translate to a difference in the reported tax rate of 7. Using this value for the
performance treatments and assuming its strength to be equal for the luck treatments,
would predict a total effect size of 7 − (−7) = 14. I conservatively test for around half the
effect size derived from the model and from Grundmann and Lambsdorff (2017), so for an
estimated effect size of 7.5. For the standard deviation, I refer to Grundmann and
Lambsdorff (2017) and use their value of 1.7 again multiplied by 10, resulting in a value of
17. The number of observations is balanced between the luck and performance treatments,
so that I use a sampling ration of 1. The power test reveals that the necessary sample size
per group equals 82. Given that I have several observations per subjects, which might not
be completely independent, I need to adjust the necessary sample size (List et al. 2011,
Moffatt 2016). This is done by multiplying the calculated sample with a “variance inflation
factor” (List et al. 2011: 451) of 1 + (t − 1) ∗ ρ, with t representing the number of
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var (ui )
representing the intra-subject correlation.
var (ui )+var (eit )

The factor var (ui ) denotes the between-subjects variation and var (eit ) captures the
within-subject variation. I assume a between-subject variation var (ui ) =

1
3

of total

variation. Employing this adjustment results in a necessary sample size of 82 ∗ (1 +
(16−1)
3

) = 492 per group. The combined luck and performance treatments each entail 1792

observations. Assuming an equal distribution between high and low bonuses results in 896
observations per group, allowing me to conclude that the sample size was sufficiently large
and the probability of finding an effect, should it exist, was high.
Regarding the competition hypothesis, I refer to the model and the values displayed in
figure 1. This allows me to roughly derive an expected difference in the mean reported tax
rate of around 4 between the competition and the no-competition treatments. Using the
same values for α, β, the standard deviation and the sampling ratio as before yields a sample
size of 285 observations per group. Multiplying this number with the variance inflation
factor yields a necessary sample size of 285 ∗ (1 +

(16−1)
3

) = 1710. Thus, the sample size of

1792 observations each in the combined no-competition treatments and the combined
competition treatments is sufficiently large.
Threshold values for slider task
Table 5 – Threshold values in slider task for different bonuses in treatment Performance-NC

Period

Working
time

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

80
40
80
40
80
40
80
40
80
40
80
40
80
40
80
40

Number of correctly placed sliders
necessary for bonus of…
200
300
400
5
7
9
4
5
6
9
10
12
5
6
7
10
11
13
5
6
7
10
12
14
5
6
7
10
12
13
6
7
8
10
12
14
6
7
8
11
13
14
6
7
8
10
13
15
6
7
8
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