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Abstract
We experimentally test if the propensity to cheat changes when subjects face dif-
ferent distributions of the same monetary incentive. Such a manipulation represents 
a costless intervention in the many situations where multiple reports are required 
simultaneously, like timesheets or expense reimbursements. In our experiment, sub-
jects have to roll a die in private five times and report the outcomes. In the LAST 
treatment, only the fifth reported roll determines the payoff, whereas in the SUM 
treatment, all five reports contribute proportionally to the payoff. The possible re-
ward from reporting remains the same, but the two treatments differ in the effort 
required to obtain it: inflating one report or many. We find that subjects report 
significantly higher numbers in LAST compared to the average report in SUM. 
Looking at the total of reports, it does not differ by treatment since subjects do not 
inflate the reported rolls when there is no incentive. Dishonesty differs as there are 
more opportunities, having the positive effect of reducing the total profit obtained 
from cheating, but the negative effect of spreading the lies across all the opportu-
nities. The total amount of cheating made remains stable across conditions, but it 
costs less when the incentive is spread on multiple reports.
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1  Introduction

Dishonest behavior has severe consequences for societies, with costs up to several 
billion Euro every year (e.g., European Commission, 2014). Small acts of dishonesty 
- like overreporting the number of hours worked or stealing from the office supply 
cabinets - are extremely costly for society and can undermine people’s trust, leading 
to further erosion of honesty (Bucciol and Montinari, 2019). Unfortunately, dishon-
esty is a complex phenomenon to fight. According to Becker (1968), we have two 
main tools for this goal: reducing the benefit of dishonest action and increasing the 
probability (or magnitude) of punishment. More recently, behavioral economics has 
shown that there is a larger set of individual and contextual factors that also affect 
the likelihood of dishonesty (Abeler et al., 2019; Khalmetski & Sliwka, 2019; Heck 
et al., 2018; Gneezy et al., 2018; Pierce & Balasubramanian, 2015). In this context, 
benefits interact with many other aspects and their amount is not the most important 
factor: lying does not increase with the size of the incentives (Kajackaite & Gneezy, 
2017).

In this work, we test if giving the same amount of money in different combina-
tions can alter truth-telling. The experiment focuses on self-reporting of outcomes on 
which the payments directly depend. Self-reporting is a common tool in organiza-
tional monitoring and it represents the setting where cheating is studied the most, as 
demonstrated by the widespread use of the die-under-the-cup experimental paradigm. 
(Fischbacher & Föllmi-Heusi, 2013; Abeler et al., 2019). When an organization or 
government has to observe the outcome of many subjects it is common practice to ask 
employees and citizens to self-report, given the amount of monitoring costs on such 
large scales. Understanding how to reduce the amount stolen when unmonitored, and 
how to improve self-reporting accuracy, is crucial for the efficiency of these systems.

In a situation where subjects are asked to report multiple times, we test if the 
behavior when only one reporting opportunity is incentivized differs from when the 
same incentive is spread across all the opportunities. In any setting where self-report-
ing is required multiple times, it is always possible to change the payoff relevance of 
the specific reports. If the same monetary incentive has different effects depending on 
how it is distributed, without altering the number of reports to be done, this can offer 
a costless tool to influence (dis)honest behavior in contexts like the compilation of 
timesheets or the declaration of expenses.

We run a framed field experiment with 217 university students who play a modi-
fied version of the die roll paradigm (Fischbacher & Föllmi-Heusi, 2013). Our two 
main treatments differ in the number of reports that are payoff-relevant: payoffs 
depend only on one die roll (the last of five) or on five die rolls (their sum). In both 
treatments, subjects are asked to report the outcome of a roll five times. In this way, 
we simulate a situation where the objective is to know the (true) value of each report. 
Moreover, we keep constant the variability of the outcomes observed (asking sub-
jects to roll the die before starting the task) and therefore the possible justifications 
for being dishonest (Shalvi et al., 2011). In different sub-conditions, we also manipu-
late the framing of the task (gain vs. loss framing) and the size of the incentives 
(small, medium, or large).
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We find that subjects claim higher payments when the incentive is only attached to 
one report. In LAST the mean of the single incentivized report is higher than the mean 
of the five incentivized reports in SUM. On average, subjects’ gains from reporting 
are lower when all reports count for payment. When we instead compare the total of 
all reports made, we find that it does not differ by treatment. Subjects do not inflate 
the reports for which they are not paid in LAST. The amount of cheating is overall the 
same but differently distributed. Following the monetary incentives, subjects cheat a 
little in each opportunity or a lot in the case of only one incentive. The distribution of 
incentives can change the distribution of dishonesty, but it does not alter its existence. 
In LAST, subjects on average steal more money with one report but they tell the truth 
in the others. Regression analysis confirms that the frame of the task, the size of the 
incentives, and personal characteristics do not influence the result.

Our work contributes to the debate on how dishonest spread relates to incentives. 
It is related to the lab experiment of Casal and Filippin (2023) where the authors 
compare one-shot and repeated reporting tasks designed to measure dishonesty. Con-
trary to our result, Casal and Filippin (2023) find only small difference in report-
ing between a treatment where subjects have to report a single number and one in 
which they report the sum of numbers. The authors suggest that this result is the 
balancing of the effect of observing many outcomes (positive) with the effect of repu-
tational concerns (negative). However, in our experimental design, subjects report 
every single number, while in their design, subjects reported only once the sum of 
all the numbers. This peculiarity can make a significant difference since it changes 
the number of cheating acts to be done, affecting reputational concerns. Also, in our 
design, subjects see five outcomes in both treatments whereas, in Casal and Filippin 
(2023), the number of outcomes is not held constant. Consequently, in our study, the 
two treatments do not differ in the number of outcomes observed in theory. The fact 
that in our work subjects can observe more than one report and that not all the reports 
are relevant for payment can be another relevant difference between the two designs. 
In our experiment, subjects could feel licensed to be dishonest after seeing an initial 
convenient report that does not count. This would be in line with evidence observing 
higher cheating when providing justifications for dishonest acts comes easy (Shalvi 
et al., 2011, 2012).

Rilke et al. (2016) first analyzed a similar problem in the context of monitoring 
subjects’ performance, comparing two policies: one with a series of reports and one 
with an overall report. They find that a one-by-one monitoring policy resulted in 
more cheating than an all-at-once policy, in line with their predictions but contrary 
to people’s intuition (elicited in a separate sample in an incentivized manner). Our 
work differs from their paper since, in our treatments, we change the way payments 
are made and not the way reporting is done. Also, we use a die-rolling game instead 
of a trivia game. Subjects cheat differently when it is about effort or luck (Kajackaite, 
2018). Moreover, in our case, cheating cannot be detected at the individual level but 
an a priori distribution of outcomes exists (and is the same for each subject).

Our experiment compares two situations where the reporting opportunities and the 
size of the incentives are identical, but the relationship between reports and incen-
tives changes. We focus on a situation where the interest is to know the true value 
of multiple reports. Our simple and conservative intervention has multiple conse-
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quences: from one side it alters the size and the number of lies to be made, and there 
is evidence that each lie implies a cost and smaller lies are easier to tell (Shalvi et al., 
2015); from the other side, it alters the salience of reputational concerns (Dufwenberg 
& Dufwenberg, 2018) and there is evidence that subjects care about being seen as 
honest. Ultimately, the two situations differ in the fact that there are or are not reports 
that do not count for the payment. By testing if and how cheating differs in these two 
situations, we can draw insights on how to design incentive schemes in tempting situ-
ations of multiple reporting like timesheets, deductions, and expense reimbursement 
reporting in general. Given that subjects do not inflate reports that are not payoff-
relevant (Charness et al., 2019), knowing if the amount cheated in the single report is 
comparable to the cheating spread across the total of reports is key to evaluating the 
cost of the incentive schemes.

2  Experiment

2.1  Task

Subjects played a modified version of the die-roll paradigm originally introduced by 
Fischbacher and Föllmi-Heusi (2013), similar modifications have been implemented 
in other studies on dishonesty, such as Shalvi et al. (2012). In this task, subjects are 
asked to roll a die in private and are paid proportionally to what they report: a higher 
number gives the right to a higher payoff (with 0 as the lowest payoff). Cheating is 
not only possible but also undetectable at the individual level. In our experiment, 
subjects are asked to perform this task five times and how many of these are payoff-
relevant depends on the treatment as explained in the next paragraph.

2.2  Treatments

Our treatment manipulation concerns the payment rule: in Treatment LAST, we 
paid participants according to only the last outcome reported (the fifth); in Treatment 
SUM, we paid participants according to the sum of the five outcomes separately 
reported. Figure 1 illustrates our treatment manipulation: the report sheet for LAST 
is shown on the left, while the SUM sheet is on the right. Table 1 illustrates the rela-
tionship between payoffs and the possible reports of LAST and SUM. Since SUM 

Fig. 1  Report sheets in the two treatments. Note Report sheets in treatments LAST (on the left) and 
SUM (on the right)
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involves a wider range of reportable numbers, we adjusted the payoffs to equalize the 
expected values between treatments (with a maximum discrepancy of 5 DKK), even 
though this increased variation in SUM’s payoffs.

In each treatment, we also vary the size of payoffs and framing. The maximum 
payoff subjects can win is 20, 50, and 100 DKK, and the instructions’ frame can be 
either that or they will gain the amount of money, or they will avoid losing it. While 
these additional variations help us assess the robustness of the results, they are not the 
primary focus of this study. Table 2 provides the distribution of subjects in the two 
treatments across the different variations.

2.3  Procedure

The experiment took place as a framed field experiment in the University of Copen-
hagen campus (see pictures in Appendix B). Our sample includes 217 subjects 
frequenting the University (39% females, mean age 23, 113 subjects in Treatment 
LAST). Subjects received written instructions in English (Appendix C), the die, and 
the paper sheets where to submit the report. When the loss framing was implemented, 
participants received the maximum amount of money in an envelope, from which 
they would take the amount they earned, leaving the remainder behind. The roll, the 
report, and the payment took place in private.

2.4  Hypothesis and analysis plan

By employing our simple treatment manipulation, we introduce some differences 
between the two treatments that can influence treatment behavior. To gain the same 
amount obtained by over-reporting by 1 point in LAST, in SUM it is necessary to 
over-report by more than 1 point (at least 3). In LAST the expected distribution of 
(honest) reports is uniform with a mean equal to 3.5. In SUM instead, the expected 
distribution is normal with a mean equal to 17.5. While in LAST there is only one 
way to cheat, in SUM subjects can get the same outcome using different cheating 

Table 1  Report-payment scheme for the two treatments
LAST Report 6 - 5 - 4 - 3 - 2 - 1 -
Payoff π 9/10 

π
8/10 
π

7/10 
π

6/10 
π

5/10 
π

4/10 
π

3/10 
π

2/10 
π

1/10 
π

0 0

SUM Report 28,29, 
30

26, 
27

24, 
25

22, 
23

20, 
21

18, 
19

16, 
17

14, 
15

12, 
13

10, 
11

8, 
9

5, 
6, 
7

Note Reports and corresponding payoffs in LAST and SUM treatment. π indicates the maximum 
payment possible, i.e. 20, 50, or 100 DKK

Table 2  Distribution of the sample across experimental variations
20 DKK 50 DKK 100 DKK Total

LAST Gain 18; Loss 19 Gain 19; Loss 19 Gain 18; Loss 20 113
SUM Gain 16; Loss 19 Gain 14; Loss 19 Gain 17; Loss 19 104
Note Subjects distribution across experimental variations in LAST and SUM
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strategies (e.g. subjects can get a 25 by reporting 5, 5, 4, 6, 5 or 3, 4, 6, 6, 6). There are 
6 possible outcomes (and 6 payoffs) in LAST while in SUM there are 26 outcomes 
and the corresponding payoffs are also more numerous.

Combining the differences, SUM subjects face a more complex situation where 
there are multiple and more nuanced possibilities for cheating. In SUM, on one hand, 
there is the possibility of engaging in smaller lies, easier to justify (Ayal et al., 2015; 
Shalvi et al., 2015), but, on the other hand, the underlying theoretical distribution of 
outcomes can exacerbate the aversion to being perceived as a cheater (Dufwenberg & 
Dufwenberg, 2018). The present work aims to test if one of the two payment schemes 
is more valid to promote honesty in situations where multiple reports are required. 
The focus of the study is on multiple simultaneous reports where dishonesty is an 
issue. While the literature on dishonesty is concentrated mainly on singular reports, 
here, we provide insights into how the shape of incentives can alter dishonesty when 
facing multiple reports.

In the following, we will compare the observed reporting to the theoretical under-
lining distribution, therefore testing if cheating is present, and compare the overre-
porting in the payoff-relevant situations between treatments. This allows us to test if 
our simple manipulation of the payment scheme can be effective in changing cheat-
ing behavior and reducing the amount dishonestly gained. Focusing uniquely on our 
main treatment manipulation allows us to have a sample of around 110 independent 
observations per arm. Power calculations indicate that our pooled sample is able to 
detect a difference of 0.43 at the conventional values of 0.8 power and alpha 0.05. We 
will also run a regression to ensure that the result remains robust when considering 
the different levels of payment, the frame, and the subject’s characteristics like field 
of study, gender, and age.

3  Results

In LAST, subjects report significantly higher with respect to the theoretical uni-
form distribution (average value 4.12, p-value < 0.001 for Kolmogorov-Smirnov test 
and Pearson chi-squared test). None of the first four reports, which are not incen-
tivized, significantly differs from the expected uniform distribution (3.68, p-value 
0.39; 3.49 p-value 0.41; 3.51 p-value 0.92; 3.54 p-value 0.99, Pearson chi-squared 
tests), in particular, none are lower. On average, subjects did not engage in under-
reporting to compensate for the higher values of the incentivized report and they 
did not over-report without a monetary incentive. In SUM, subjects report a sum 
of numbers significantly higher than expected (18.85 corresponding to an average 
of 3.77; p-value < 0.001, Wilcoxon signed-rank test). Moreover, the sum they report 
corresponds perfectly to the sum of the numbers reported. Subjects followed the rules 
and did not exploit alternative ways to cheat, such as inflating the sum instead of the 
reported numbers. Subjects do engage in overreporting when the report is payoff-
relevant. This confirms the finding that subjects do not cheat where there is no reason 
to do so (Charness et al., 2019) and that they do not balance their over-reporting by 
consistently underreporting on other occasions.
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Regarding incentivized reports, subjects cheat significantly more when only one 
report is incentivized compared to when all reports are (fifth report of 4.12 vs. mean 
of the five reports of 3.77, p-value = 0.005, Wilcoxon rank-sum test). This does not 
necessarily mean that in SUM they are cheating less often, but that they are stealing 
less in total. SUM treatment is, therefore, more efficient in minimizing the amount 
of extra profit “gained”. Figure 2 shows the distribution of the values of the fifth out-
come reported by the subjects in LAST (left panel) and the distribution of the values 
of the sum reported by subjects in SUM (right panel).

Comparing the sum of the five numbers reported in LAST and in SUM, we find 
that they do not differ from each other statistically (18.34 vs. 18.85, p-value = 0.33, 
Wilcoxon rank-sum test), while when we compare the fifth values we find them 
slightly higher in LAST (4.12 vs. 3.7, p-value = 0.08, Wilcoxon rank-sum test). This 
suggests that regardless of the incentive structure, the amount of cheating on the total 
is similar as if the dishonesty in the fifth opportunity in LAST was cut in pieces and 
redistributed in all the five opportunities in SUM. Incentivizing and monitoring each 
report instead of only a defined one just splits dishonesty into parts. Figure 3 shows 
the distribution of the values of the total sum of reports in the two treatments. The two 
distributions do not differ by treatment (two-sample Kolmogorov-Smirnov test of the 

Fig. 2  Distribution of claims in LAST (on the left) and in SUM (on the right). Note On the left panel the 
distribution of the reports in LAST, on the right panel the distribution of the total of reports in SUM. 
The external axes indicate the numbers reported (from the single roll or the total of five rolls). The 
central panel indicates the payment categories. π indicates the maximum payment achievable, a gain 
of 20, 50 100 DKK, or an equivalent not-loss. Note that in SUM there are more feasible payment cat-
egories. The dotted line indicates the expected frequency in LAST and the dots represent the expected 
frequencies in SUM
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equality of distributions, p-value = 0.818). This evidence suggests that, overall, the 
total reports were altered in both cases, so subjects did not refrain from cheating even 
in SUM where it required more effort. While cheating happens in both treatments, 
thanks to the payoff distribution, overreporting is more evident and concentrated in 
LAST.

We further check that the background variables - the gain or loss frame, the size 
of payoffs, and the individual characteristics– gender, age, and field of study- have 
similar effects in both treatments. Using regression analysis– an ordered probit for 
LAST, and an OLS for SUM– we find that none of these variables significantly 
affects reporting in any treatment (Appendix A). We can therefore affirm that our 
treatment effect is not driven by a mediated effect of the background variables or of 
the individual characteristics.

4  Conclusion

In this work, we experimentally test if dishonesty differs in a situation where there 
is only one opportunity to profitably cheat (LAST) or where there are more (SUM), 
but the total amount to earn the required number of reports remain the same. We find 
that dishonesty is not cut down when there are fewer opportunities: subjects report, 
on average, a number higher than expected when they have the incentive to cheat 
once (treatment LAST) compared to when they have incentives to do it multiple 
times (treatment SUM). Moreover, we find evidence that dishonesty splits: while the 
mean of the incentivized reports is significantly different, the sum of all the reports 
made does not differ between the two treatments. Subjects engage in smaller lies and 

Fig. 3  Distribution of the total in LAST (solid) and in SUM (dashed). Note The figure shows the dis-
tribution of the total sum of reported claims for the two treatments. The solid line represents the LAST 
treatment, while the dashed line represents the SUM treatment
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spread them in all the opportunities if they have to misreport more times for the same 
benefit, such that there is no difference looking at the total reported.

In our experiment we find that in LAST over-reporting is huge but limited to the 
only incentivized report; in SUM over-reporting is smaller but it is diffused across 
reports. This reveals that in choosing the scheme there is an important trade-off 
between how many lies and their size, and that a stable limit to dishonesty seems to 
exist: no matter the distribution of the incentives the total deviation from the true sum 
is the same. Further research is needed to determine whether such a limit is present 
in other experimental conditions and to test small variations of the design looking for 
the perfect recipe to promote honesty in multiple reporting settings. In particular, our 
results underline the importance of finding a modification able to balance the amount 
stolen and the honest reports. Such studies would benefit from collaboration with 
organizations seeking to reduce overreporting by clients or employees.

In conclusion, a simple change in how the same incentive is distributed across the 
same reporting opportunities has non-negligible effects and these differ by looking 
at the level of overreporting (and therefore over earnings) or their distribution. These 
results open the way to finding an optimal distribution of incentives to minimize 
dishonesty and its costs.
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