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Abstract

We investigate one possible explanation for observed rates of corrupt behavior namely that
individual decision makers who frequently engage in illegal actions may underestimate the
overall probability of being caught. This might in particular be true for petty corruption where
small amounts of bribes are involved and the detection rate is rather low. To abstract from
confounding effects of reciprocal behavior, we design an experiment where a public official
decides upon accepting a bribe that leads to a higher present period income while facing the
risk of being audited and left with a considerable lower income in all subsequent periods.
Because risk attitudes might differ when putting earned versus endowed income at risk, we
compare treatments where participants either receive an endowment beforehand, or earn their
income by conducting a real effort task in every period.

Independent of the treatments we already find high rates of corruption in very early periods.
Risk attitudes measured with a subsequent lottery-choice experiment do not correlate with the
behavior observed in the corruption experiment. We explain our findings by a systematic
underestimation of the overall probability of being audited. Although detection probability is
small in each period, the probability of being caught only once is substantially high when
engaging in corrupt behavior on a regular basis. Our findings have important political
implications because the underestimation of the total risk involved in engaging in corrupt
behavior might nullify measures to fight petty corruption by increased governmental auditing.
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1. Introduction

Putting moral considerations aside, the decision to engage in corrupt behavior is a gamble
(Cadot 1987). In the case of petty corruption, where the bureaucrat accepts small amounts of
bribes from the public, the bureaucrat takes his decision under partial equilibrium
assumptions, i.e. he takes the detection probability as given. Thus, the decision of the public
official represents the decision when playing a compound lottery. To which extent does the
misperception of risk on the side of the corrupt bureaucrat influence the decision to engage in
corrupt behavior? Evaluating the detection probability in narrow brackets of only a few
periods (Read/Loewenstein/Rabin 1999) might lead to an underestimation of the total risk
involved in engaging in corrupt behavior, thus nullifying measures to fight petty corruption by
increased auditing. To investigate this question, we run experiments where a public official
decides upon accepting a bribe when being confronted with a government agency charged
with uncovering corrupt public officials. Basically, we investigate the individual decision in a
repeated lottery to learn how misperceptions of risk contribute to the observed level of
corruption in our experiment. The only study we are aware of which investigates the role of
risk perception and risk attitude on corrupt behavior is Berninghaus et al. (2010). In their
experimental study, Berninghaus et al. (2010) investigate the decision to accept a bribe when
the degree of uncertainty varies whereby corruption is modelled as a coordination game
between six bureaucrats.

Corruption, defined as the misuse of public office for personal gain (Jain 2001), is a global
problem with serious and crucial influence, not only on the affected country but also on other
nations. It hampers the economic development of countries and thus the improvement of
living standards (OECD report 2006). Further, the degree of corruption has a significant effect
on the Gross National Product of some developing countries where bureaucracy is high and
transparency in laws and regulations low (Shleifer/Vishny 1993). As corruption is widely
recognized as a major economic problem around the world, there is also a growing interest in
the economic analysis of its causes and consequences starting with the pioneering work by
Rose-Ackerman (1975).

There are different classifications of corruption (Jain 2001, Serra 2010). In contrast to grand
(political) corruption, petty corruption refers to the situation where typically lower level
bureaucrats misuse their public office for private gain. The bribes which are involved in these

illegal interactions are usually of small size and accepted on a frequent basis. Jain describes



petty corruption as a circumstance where the public is required to bribe bureaucrats to make
them do what they have to do anyway or to speed up the bureaucratic process (Jain 2001).
Additionally, bribes that are offered by private citizens to lower level public officials for
receiving special treatment, to which they are otherwise not legally entitled to, can be
summarized as petty corruption. An illustrative example of petty corruption can be found in
Bardhan (2006): “If you go to India, to any city, in many street corners, where there are traffic
police officers, their one hand directing traffic and the other hand often stretched out, all the
passing lorries contributing small amounts, piffling amounts; but you see that all the time and
you gain a perception about how corrupt that country is.”

Petty corruption is in particular a problem in developing and transition countries
(Transparency International 2010). There are first attempts to analyze field data from
developing countries with high levels of petty corruption (Fisman/Svensson 2007,
Foltz/Bromley 2011). Moreover, there is a consensus in this literature as well as in studies
analyzing data on the macro level (see Lambsdorff 2006 and the references therein) that petty
corruption has an economically relevant negative impact on growth caused by foreign
investors who are deterred by the level of petty corruption in a country (Fisman/Svensson
2007). Still, the literature investigating the microeconomic drivers of petty corruption is in its
early stages. Information on the individual decision process would be helpful to assess the
efficacy of measures to fight corruption. Building on the theoretical model of Becker and
Stigler (1974), several empirical studies investigate monitoring and punishment as a means of
reducing corruption. Di Tella and Schargrodsky (2003) find that higher wages combined with
increased monitoring changed the behavior of formerly corrupt hospital employees. A field
experiment by Olken (2007) revealed that increasing the level of monitoring by a government
agency reduces corruption even in highly corrupt environments. In a similar spirit Fisman and
Miguel (2007) analyze parking violations of diplomats in New York and find that the
enforcement of unpaid parking violations reduced parking violations even by diplomats from
high corruption countries. In a corruption experiment with participants from two different
cultures, the USA and Pakistan, Banuri and Eckel (2012) investigate the effect of short term
punishment. Banuri and Eckel conclude that corruption norms may not be intrinsic in a
culture but rather incentive driven. Accordingly, punishment shifts incentives away from
corrupt behavior, however somewhat varying between different cultures. A sustainable impact

on the corruption level is only found when reasonable monitoring from government agencies

! Many more examples of petty corruption in India can be found at the website http://www.ipaidabribe.com/.




is in place. When top-down monitoring is found to have such an important role in combating
corruption, the question arises of how far these findings are relevant for the case of regular
bribes as in the case of petty corruption. In particular, detailed knowledge of the individual
risk perception in the case of compound lotteries is of high political relevance in order to
assess the efficacy of governmental monitoring.

The present study contributes to the experimental literature on corruption (see for overviews
Abbink 2006, Dusek/Ortmann/Lizal 2005, Serra 2010 and Serra/Wantchekon 2012). While
several studies have identified the significant impact of risk and fear of punishment on corrupt
behavior, little effort has been made to systematically tackle the specific features of risk in
connection with petty corruption. A briber or official caught in the act faces severe
punishment, not only in the form of fines or prison sentences, but also in the form of losing
his job and/or pension. Being caught once is thus terminal, no matter when it happens. This
potentially generates an anomaly: While the single probability of being caught in a particular
act may be small, the probability of being caught at any time in the career is necessarily much
higher and may be substantial. Previous research (Abbink/Irlenbusch/Renner 2002) suggests
that the small single probabilities lead decision makers to underestimate the overall risk,
though the overall risk is what really matters. We wish to systematically analyze risk-taking
behavior under these circumstances, an effort that has not been made so far, neither in the
literature on corruption nor in the more general research on decision-making under risk and
uncertainty. By investigating a cognitive bias common across cultures the present paper
complements the recent experimental studies on culture and corrupt behavior by Cameron et
al. (2010), Barr and Serra (2010), and Banuri and Eckel (2012).

In the next section we discuss experimental literature related to risk perception and relate that
to our experimental model of petty corruption. Section 3 derives the hypotheses. The
experimental design and procedure is explained in section 4. The results are explained in

section 5 and section 6 concludes.

2. Petty corruption in the experimental lab and the role of risk perceptions.

As petty corruption is characterized by situations where bribes are offered frequently
exposing the bribe taker to the same risk over and over again, the correct assessing of the
overall risk of getting caught somewhere along the career is of major importance. The correct
perception and evaluation of risk and uncertainty has been subject to many studies from
cognitive psychology and behavioral economics (see for a short overview: Kahneman/



Tversky 1971, 1973, 1983, Charness/Levin 2005, Frederick 2005, Dohmen et al. 2010).
However, these studies suggest that people lack the ability to form beliefs about the likelihood
of events which are consistent with the basic rules of probability theory, especially with
regards to joint and conditional probabilities.

Read, Loewenstein and Rabin (1999) argue with their concept of “choice bracketing” that
these misperceptions occur because the choices available for the decision maker are mostly
seen independently, thus being isolated from each other. Here, the authors speak of “narrow
bracketing” since only few choices are taken into account, only leading to a locally optimal
decision. If instead the choices are integrated within an amplified scope comparing the
consequence of one choice with respect to any other in the choice set, a globally optimal
decision will result. Bracketing the choices in this manner is called “broad bracketing”. To the
knowledge of the authors there are only two studies in the experimental literature which
notice this behavioral anomaly in connection with corruption.

Abbink, Irlenbusch and Renner (2002) state in their experimental bribery game that subjects
significantly tend to “[...] underestimate the overall probability of disqualification”. To be
more specific after the experiment was conducted, the subjects were asked to give an
estimation of the overall probability of disqualification for three different detection
probabilities and three different time horizons. For almost every of these nine detection
probability and time horizon combinations, the subjects underestimated the overall probability
of disqualification, in some cases severely by more than 300 percent. This is in line with a
remark by Kirchgassner (1997) who pointed out that people — especially in the context of
small briberies and corruptive actions — regularly tend to underestimate the detection rate and
therefore take the risk of being punished when their corrupt behavior is revealed.

Regarding petty corruption, the question evolves whether the repeated act of taking bribes is
separated into single independent decisions, or whether the consequences of current decisions
to future outcomes are already included and integrated in the possible choice set. Let us
illustrate the role of risk perception using our experimental petty corruption set-up. In fact, we
analyze decisions in a repeated binary lottery. A low-level bureaucrat receives an income of
80 units which will increase by 25% if he accepts a bribe. However, this act is detected with a
probability of 20% and in all remaining time periods his income, if detected, will be reduced

to 20 units.?> According to standard economic theory, it is optimal to accept the bribe as a risk

2 Note, that our experimental model only allows catching the bureaucrats in the act of accepting the bribe.
Typically, during audits, corruption which occurred many years before is detected and punished. If our model
would account for the possibility to detect and punish corrupt behavior in earlier periods, the risk associated with



neutral decision maker, when evaluating only one time period. The expected value of 96 units
(accepting the bribe) exceeds 80 units (rejecting the bribe). If we expand the time horizon to
two time periods it still holds that taking the bribe once in the first time period gives a higher
expected value than rejecting the bribe twice (164 units vs. 160 units). However, if the time
horizon consists of three time periods, taking the bribe once in the first period gives a lower
expected payoff than rejecting the bribe three times (232 units vs. 240 units). Hence, when
considering three time periods, accepting the bribe once in the first period does not any longer
constitute an optimal choice. Now, let us consider the case of accepting the bribe in two
consecutive periods. If we consider a time horizon of two time periods, accepting the bribe
twice is better than always rejecting it (176.8 units vs. 160 units). But, when considering a
time horizon of three periods, accepting the bribe twice does not any longer constitute an
optimal choice since rejecting the bribe in each of the three periods yields a higher payoff
(219.84 units vs. 240 units). From these considerations it follows that taking the bribe is the
optimal choice for a risk neutral decision maker only with less than three remaining periods.

To avoid any confounding effects from social norms and differing ethical attitudes, we
implement this corruption set-up in a neutrally framed economic experiment (Abbink/
Henning-Schmidt 2006, Berninghaus et al. 2010). By investigating this corruption set-up in
the experimental laboratory along with measuring the individual risk attitudes using a
multiple price list (Dohmen et al. 2010), we will be able to analyze whether corrupt behavior

is the result of misperceptions of compound risk.

3. Hypotheses

As there is clear evidence from the literature discussed above that people frequently violate

the laws of probability and misjudge events under risk and uncertainty, we expect:

H1: The first bribe is accepted in earlier periods than predicted by expected utility theory.

When looking at decisions under risk and uncertainty, the attitude towards risk is a key aspect
which must be addressed. This attitude — whether being risk-averse, risk-neutral or risk-
seeking — is hereby strongly linked to the decision maker’s personality and therefore plays an

important role in the decision making process, especially if large losses in form of severe

accepting a bribe would increase even further. Therefore, our experimental corruption model will allow
assessing a lower bound of the impact of risk on corrupt behavior. We thank Clemens Kool for pointing that out.



punishments are at stake. The psychological literature further suggests placing risk perception
and risk attitudes into a broad psychological context. Accordingly, Frederick (2005) reports of
a significant connection between a person’s cognitive ability and the decision this person
makes, especially if related to risk and uncertainty. Goeree, Holt and Palfrey (2003) provide
evidence that risk attitudes and decisions in the main experiment are aligned with each other.
Thus, to clearly disentangle the effect of erroneous risk perception on the decision of taking
bribes we control for risk attitudes as measured with the binary lottery framework by Dohmen

et al. (2010). According to the discussion above our second hypothesis is:

H2: A higher degree of risk aversion leads subjects to accept the bribe in later periods.

There is literature providing evidence on the macro and micro level that women are less likely
to be involved in corrupt behavior (Swamy et al. 2001, Dollar/Fisman/Gatti 2001).%> Those
studies explain the observed behavior by the generally higher moral integrity of women. As
our experiment is framed in a neutral setting, any differences in the behavior of women
compared to men cannot be explained by higher moral awareness. However, divergent levels
of corruption might be partially due to different risk attitudes of men and women. In
particular, there is evidence that the average female avoids risky behavior (see
Eckel/Grossman 2008 and Croson/Gneezy 2009 for excellent overviews and ample evidence
along these lines).*

Hence, we have reasons to expect that systematic gender differences can occur as women who
are more risk averse than men will be less willing to incline in risky situations and accept

bribes less frequently than men. We therefore state the following additional hypothesis:

H2': Female participants accept the first bribe in later periods than male participants.

Another important issue concerns the nature of income that subjects receive in the lab.
Experimental studies show that if subjects have to work for their money by solving a real
effort task, their decisions in the experiment are likely to be different than in situations where

they are endowed with money from the experimenter. Boylan and Sprinkle (2001) examine

* This finding has been challenged by recent experimental evidence, according to which more ethical behavior
shown by women can only be supported for a western culture like Australia but not for India, Indonesia and
Singapore (Alatas et al. 2009).

* There are notable exceptions however. Booth and Nolen (2010) find evidence that the risk taking gap vanishes
when women went to single sex schools. Gneezy et al. (2010) find women more risk taking than men in a
maternalinear society.



whether it makes a difference in tax payers’ decisions on reporting taxable income if this
income is either earned or endowed. They find that subjects who earned their income are less
willing to take the risk of evading taxes and therefore report their taxable income more
truthfully. Further, Cherry, Frykblom and Shogren (2002) point out the importance of earned
income and state with respect to bargaining experiments that “only legitimate assets produce
rational behavior”. Arkes et al. (1994) and Thaler and Johnson (1990) provide further
evidence that unearned income leads to more risky behavior. Again, to clearly identify the
effect of risk misperception on corrupt behavior we control for the source of income and come
up with two different treatments. In one treatment (earned income) subjects earn their income
by solving a real effort task consisting of positioning sliders (Gill/Prowse 2012). In the second
treatment (endowed income) subjects are endowed by the experimenter. Following the
observation in pre-tests, the real effort task is chosen in a way that the average income in the
real effort treatment is about the amount of the endowed income treatment. Moreover, the real
effort task is chosen in a way that the exerted effort of the participants directly generates
income, excluding the influence of luck or (changing) external conditions. By giving the
participants an insight into their performance in a trial round, they should be able to form
clear expectations from round to round about the income they are able to generate in the next
round. The effect of earned income on corrupt behavior has not been investigated yet. Thus,
the present paper makes a methodological contribution to the experimental literature on
corruption.

In line with the existing literature we expect subjects with an earned income to take fewer

risks than subjects with an endowed income. Thus our corresponding hypothesis is:

H3: The first bribe in the earned income treatment is accepted in later periods than in the

endowed income treatment.

4. Experimental Design and Procedure

Experimental Design

We design our experiment as an individual decision-making process under risk and
uncertainty. Since only the behavior of the bribee in this anonymous petty corruption setting
is of importance we exclude any reciprocity issues by modeling the briber as being exogenous
and the bribes being offered to the bribee at a constant rate. Thus, it is assumed that the briber

always has an advantage of paying the bribe. The bribee frequently faces the risk of getting



caught if the bribe being offered is accepted, and once detected somewhere along the time
horizon, his career will be over. This entails that although the single probability of getting
caught when the bribe is accepted once might be sufficiently small, by accepting the bribes on
a frequent basis the overall probability of not getting caught somewhere in the career
diminishes sharply. In our design with a time horizon of ten periods, subjects receive an
income in every period first and afterwards have the option to take or refuse an additional
payment representing the bribe that comes at a risk. The sequence of events is shown in
Figure 1. In the main treatment (earned income treatment: Eal) subjects have to earn their
income by performing a real effort task; in the control treatment (endowed income treatment:
Endl) subjects are endowed with their income. The real effort task is to position a set of
sliders correctly in the middle of the slider bar in a specific amount of time (Gill and Prowse
2012). For each correctly positioned slider a constant amount of the experimental currency
“Taler” is added to the subject’s current income. Having received their income by real effort
or by endowment, subjects are then given the option to accept a risky additional payment or to
refrain from it. In the case of abstaining from accepting the additional payment, the current
income remains unchanged and the next period starts as before. However, if one subject opts
for the additional payment, the following implications result: with a probability of 80% the
current income is increased by one fourth and the next period starts as before, corresponding
to a situation where a bribe is accepted without getting caught by the authorities. With the
counter probability of 20% though, the subject will not get the additional payment. In addition
to that, only a small fraction of the previous income is received in all subsequent periods, and
opting for the additional payment is not possible anymore. This represents the situation where
a bribe payment is detected by the authorities. The severe consequences are in line with the
existing literature, assuming that a corrupt public official once caught will be fired
immediately and gets a job which is paid lower somewhere in the private sector for the rest of
his working life (van Rijckeghem/Weder 2001).



Figure 1: Experimental design
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Procedure

The experiment was conducted in July 2010 and August 2011 at the Business and Economic
Research Laboratory (BaER-Lab) at the University of Paderborn and computerized using the
software z-Tree (Fischbacher 2007). Overall 109 subjects, mainly studying economics and
business administration, participated in four sessions, two sessions for each of the two
treatments. Subjects were recruited by the online recruiting system ORSEE (Greiner 2004)
and were only allowed to participate in one session. 55 subjects participated in the earned
income treatment, whereas 54 subjects participated in the endowed income treatment. After
each subject was seated randomly to a computer workplace in a cubicle detached from each
other, all subjects received the same introductory talk and were told not to communicate
during the session. Instructions were then distributed and time for a careful reading was
granted. We decided to use neutral instructions to avoid any connotations that might be
associated with corrupt actions and as a consequence might affect subjects’ behavior and
decisions in an uncontrolled way.” In the earned income treatment, subjects had two minutes
to position as many of the 48 sliders as possible shown to them on the computer screen. For
each correctly positioned slider a constant amount of 4 Talers was added to their current
income. To get familiar with the task, prior to the first period the subjects were given the

> However, Abbink and Henning-Schmidt (2006) do not find differences in corruption experiments with loaded
framing compared to neutral framing.

10



opportunity to practice with the sliders for the duration of two minutes.® This practice round
was unpaid. Subjects in the endowed income treatment were straightaway endowed with 80
Talers in each period. If a subject accepted the additional payment in one period, however was
detected, the potentially earned income in each subsequent period respectively was lowered in
the following way: In the earned income treatment the number of sliders was decreased from
48 sliders to only 10 sliders where for each correctly slider an amount of 2 Talers was paid.
Equivalently, in the endowed income treatment the endowed income was lowered from
previously 80 Talers to only 20 Talers. Further the option whether to accept the additional
payment or not was excluded for all remaining periods. The payoffs in each period were
summed up and exchanged to Euro with a rate of 100 Talers per Euro along with an
additional show-up fee of 2.50€. After the main experiment, subjects were asked to answer a
questionnaire which was divided into two parts. In the first part risk preferences were elicited
by using the incentivized lottery choice framework by Dohmen et al. (2010), followed by an
unpaid second part with questions on the socio-economic background of the participants e.g.
age, gender, field of study etc. Each session lasted for about 1 hour and subjects earned on

average 13 €.

5. Results

A key indicator of any misperception of compound risk in our experimental set-up is the
timing of accepting the first and second bribe in the experiment. Further, to learn about the
appropriate method to test our hypotheses we need to investigate whether the decision of the
subjects in the experiment represent a clear pattern, i.e. do the individuals who accept a bribe

for the first time continue doing so in the remaining periods.

Descriptive statistics

Table 1 lists the numbers separated by those who did not accept the bribe in the first period
and those who did. 16 subjects already accept the bribe in the first period. In total, 85 subjects
who represent 78% of the complete sample show a stable pattern. They either stick to their
decision over all periods by accepting the bribe in every period or in no round at all, or
change their behavior only once by accepting the bribe in every subsequent period after one

specific round. Only 6 subjects show a very unstable pattern of 4 or more switches between

® A couple of weeks before the first experiments we conducted a pilot test with 20 participants to find out how
many sliders can be positioned correctly within two minutes on average. The average amount of sliders was 20,
so we used this number to get a comparable income on average in the endowed income treatment.
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accepting and not accepting the bribe. Those who already accept the bribe in the first period
only show even number of switches, i.e. they eventually accept the bribe. Besides few
exceptions (3 subjects switching never and 1 subject switching four times) the uneven number
of switches reveals that the majority of subjects, who accept the bribe later than in the first

period, end up accepting the bribe frequently towards the end.

Table 1: Patterns of accepting the bribe

Did NOT accept bribe in the first period | Accept bribe already in the first
eriod

number of frequency (%) >in% frequency ("/S >in%
switches

0 3 (3.23) 3.23 12 (75) 75

1 70 (75.27) 78.49

2 3 (18.75) 93.75

3 15 (16.13) 94.62

4 1 (1.08) 95.7

5 4 (4.30) 100

8 1 (6.25) 100

total 93 16

NOTE: Switching means changing behavior either from not accepting the bribe to accepting the bribe when comparing the actual period to
the preceding period or the other way around. 15 (12+3) participants take the bribe in every period or no period, 70 participants who do not
accept the payment in the first period, have only one switching point implying that they continue to accept the bribe after having accepted it

once.

Table 2 provides an overview on the period in which subjects accept the bribe for the first
time and the period for the second time. As we can see, only 10 subjects follow the rational
behavior of a risk neutral expected utility maximizer and accept the bribe for the first time in
period 9 and continue doing so in period 10. Anticipating our analysis with respect to risk
attitudes, this unusual high number of first acceptances is not due to risk because only 7 out of
107 subjects exhibit a risk seeking profile. Table 2 already indicates evidence in favor of

hypothesis H1.
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Table 2: In which period do subjects accept the bribe for the first time and in which period for the second time?

first time second time
2 3 4 5 6 7 8 9 10 total (%)

1 9 1 1 1 12
(16.44)

2 2 1 3
(4.12)

3 2 1 1 1 5
(6.85)

4 1 1 1 3
(4.11)

5 4 1 5
(6.85)

6 9 3 12
(16.44)

7 8 3 11
(15.06)

8 10 2 12
(16.44)

9 10 10
(13.7)

total (%) 9 3 2 3 5 9 14 15 13
(12.33) | (4.11) (2.74) (4.11) (6.85) | (12.33) | (19.18) | (20.55) | (17.8) 73

Note: Three subjects did not take the bribe at all. 21 subjects were detected after taking the bribe for the first time and did not have the
chance to accept it a second time. 12 subjects finished the experiment but accepted the bribe only once (although they had the chance to

accept it a second time).

We test our hypotheses by evaluating the time periods in which bribes are taken the first and
the second time respectively. Starting at period one, we determine for each period the
proportion of subjects who have not accepted the first (second) bribe yet and compare the
resulting curves or choice distributions with each other.” The non-parametric Kolmogorov-
Smirnov statistics (Lilliefors 1967) enables us to examine whether two curves coming from
two subsamples are different from each other with respect to the timing of accepting the first
and second bribe. We measure the D-value of the Kolomogorov-Smirnov test by calculating
the difference between the proportions of the two curves in exactly that time period in which

this difference is the largest.

Risk perception and corruption (H1)

We perform a Binomial test to determine whether bribes are taken significantly earlier than

expected utility theory would predict. Referring first to subjects who show a stable decision

"Equivalently, we regard the time span between period 1 and the period of the first (second) accepted bribe as
“survival time” which specifies the number of consecutive periods in which subjects refrain from taking the
bribe. The period in which the bribe is taken is marked as “death” so that the underlying curves are nothing less
than “survival functions” which can be compared with each other using non-parametric methods like the
Kolmogorov Smirnov Test (Lee 1992, DeGroot/Schervish 2010).
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pattern in taking the bribe constantly from a particular period onwards, we see in Table 2 that
only 10 out of 73 subjects accept the bribe in period 9 and the majority of 63 take the first
bribe in earlier periods. Even if we take a conservative view and treat period 9 as one group
and all the other previous periods together as a second group, assuming in both groups an
equal distribution in the total numbers of accepted first bribes, this null hypothesis is clearly
rejected (Binomial test with an event probability of 0.5, p<0.0001, two-sided). If we now
account for the total sample excluding those who never accept a bribe or accept the bribe after
period 9 we see that out of the remaining 94 subjects 80 already accept the bribe the first time
before period 9. Thus, we reject the null hypothesis that the total number of accepted first
bribes are distributed equally in period 9 and in the periods before (Binomial test with an
event probability of 0.5, p<0.0001, two-sided).

Hence, our first hypothesis that first bribes are accepted earlier than predicted by expected

utility theory is corroborated.

Risk attitudes and corruption (H2)

As indicated in the description of the experimental procedure, we elicit subjects’ risk attitudes
by using the binary lottery framework of Dohmen et al. (2010). Subjects are asked to fill
Table 3 deciding in each row whether they prefer a safe option (Option A) or an all-or-
nothing lottery (Option B). In this table the payment that Option A yields increases from line
to line by 1 Euro. To provide incentives, 4 subjects in each session were chosen by chance
and were then paid for one random decision row of their table.

We define 4 risk categories ranging from risk-averse (category 1) to risk seeking (category 4)
and use the row where subjects switch once from the lottery (Option B) to the safe choice
(Option A) as sorting key to assign subjects to the risk categories. Specifically, if subjects
switch before row 10 they are classified as being risk averse. If the switching row is between
11 and 13 (14 and 16) subjects are categorized as slightly risk averse (risk neutral). Finally,
subjects switching after row 16 or never are characterized as being risk seeking. Table 4

shows the corresponding distribution of our sorting procedure.
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Table 3: Lottery framework to measure risk attitude

Option A Option B
1) 0 € safe 50% of winning 30€, 50% of winning 0 €
2) 1 € safe 50% of winning 30€, 50% of winning 0 €
3) 2 € safe 50% of winning 30€, 50% of winning 0 €
4) 3 € safe 50% of winning 30€, 50% of winning 0 €
5) 4 € safe 50% of winning 30€, 50% of winning 0 €
6) 5 € safe 50% of winning 30€, 50% of winning 0 €
19) 18 € safe 50% of winning 30€, 50% of winning 0 €
20) 19 € safe 50% of winning 30€, 50% of winning 0 €

Table 4: Distribution of risk categories

risk category earned income (Eal): endowed income (Endl): total (%) r-value
# of subjects (%) # of subjects (%)

risk averse 15 (27.27) 16 (30.77) 31(28.97) 0.554

slightly risk averse 27 (49.09) 13 (25) 40 (37.38) 0.379

risk neutral 11 (20) 18 (34.62) 29 (27.1) 0.082

risk seeking 2(3.64) 5(9.62) 7 (6.54) -0.262

total (%) 55 (51.4) 52 (48.6) 107 (100)

Note: Two subjects were excluded from the analysis since their choice seems random.

To make sure that our sorting procedure is correct, we follow Holt/Laury (2002) and

Goeree/Holt/Palfrey (2003) and apply maximum likelihood analysis to the binary lottery

choices to infer the parameter of relative risk aversion. As shown in Goeree/Holt/Palfrey

(2003) we use a utility function with constant relative risk aversion (CRRA) and capture the

degree of risk aversion by evaluating the row where subjects switch from the lottery to the

safe option. We also allow for noise as subjects may make errors in filling out the table and

introduce a probabilistic choice function developed by Luce (1959) which has shown to

approximate choice behavior in binary lottery frameworks quite well (Holt/Laury 2002,

Goeree/Holt/Palfrey 2003)%. Table 4 reports the r-value for each risk category. Consistent

with the literature, this coefficient takes a value below zero for the risk-seeking type and is

8 Details on the derivation of the individual risk preferences can be found in the appendix.
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highest for the risk-averse type. Notice that each r-value falls almost exactly in intervals that
were determined in the literature for assigning subjects to these risk groups defined above.®
Thus, we have strong support for our sorting procedure being correctly done. While the
multiple price list at the end of the experiment is supposed to measure the risk attitudes
independent from the experiences in the preceding experiment we check for any differences in
Figure 2. This graph shows the proportion of Option B for each decision row in the two

treatments.

Figure 2: Proportion of subjects playing the lottery across treatments (Eal=treatment with earned income,
Endl=treatment with endowed income)

Proportion of Playing the Lottery in Each Decision

L R S T

A B 8

Probahbility of playing Lottery

2

P

1 2 3 4 6 B 7 8 9 1011 1213 14 15 16 17 18 19 20
Decision

- —# —- Treatment Eal —— Treatment Endl

The Kolmogorov-Smirnov Test does not reject the null hypothesis that the lottery choice
behavior in the treatments is not statistically different from each other (D=0.21, p > 0.1 two-
sided). Thus, in the following, we pool our data across treatments with respect to risk attitude.
To test H2 we determine the combined choice distributions of the risk-averse/slightly risk-
averse type and compare it with the combined equivalent of the risk-neutral/risk-seeking type

(see Figure 3).

% In fact our classification is consistent with the ranges provided in Holt/Laury (2002, Table 3) and
Goree/Holt/Palfrey (2003, Table 5) with the exception of those classified as slightly risk averse. Our estimation
of r: 0.379 for slightly risk averse subjects according to their lottery choices is somewhat above the range
0.09<r<0.36 defined in Goree/Holt/Palfrey (2003) but within the range defined in Holt/Laury (2002):
0.15<r<0.41.
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Figure 3: Proportion of subjects which has not accepted the bribe yet for the first time
across risk groups

Survival Rate (Accepting Eribe the First Time)
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Note: The survival rate is defined as the proportion of subjects which has not accepted the first bribe yet.

Applying an additional Kolmogorov-Smirnov Test, the null hypothesis which states that these
curves are statistically the same cannot be rejected either (D=0.208, p > 0.1, one-sided). Thus,
we cannot support the hypothesis stating that a higher degree of risk aversion leads subjects to
accept the first bribe in later periods.

To clearly interpret these obtained results we investigate in the following whether risk
preferences account for possible gender differences in our experiment. Figure 4 shows the
proportion of lottery decisions in the framework divided by gender. Eye-ball inspection
already provides some hints that women tend to switch earlier from the lottery to the safe

option, compared to their male counterpart.

Figure 4: Proportion of subjects playing the lottery by gender

Froportion of Subjects Flaying the Lottery in Each Decision
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The Kolmogorov-Smirnov Test indeed rejects the null hypothesis that the risk profiles are
statistically the same (D=0.3061, p<0.05, one-sided). Hence, we find compelling clues that
women are more risk-averse than men. However, as figure 5 shows, we do not find any
gender differences in the timing when the bribe is accepted the first time. Thus, we cannot
support our hypothesis H2” stating that women who are in general more risk-averse than men
are less willing to accept bribes. Another indication that risk preferences play a minor role in
situations which are characterized by compound risk can be seen when we look at the risk
profiles of the female/male sample and the corresponding behavior in our experimental set-up

respectively.

Figure 5: Proportion of subjects which has not accepted the bribe yet for the first time by gender

Survival Rate (Accepting Eribe the First Time)
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Note: The survival rate is defined as the proportion of subjects which has not accepted the first bribe yet.

When dividing the subjects within the male and female sample into categories of risk
averse/slightly risk averse and risk neutral/risk seeking we find a trend suggesting that more
risk aversion leads subjects to accept the bribe in later periods (see figures 6 and 7).
However, this trend is not statistically significant, neither in the female nor in the male sample
(the Kolmogorov-Smirnov D-values of 0.377 for the female sample and 0.132 for male
sample lead to p-values above the 10% margin). Thus, underestimating the overall risk which
is involved in our compound lottery design seems to dominate decisions which are expected

when referring to the corresponding risk preferences.
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Figure 6: Proportion of female subjects which has not Figure 7: Proportion of male subjects which has not

accepted the bribe yet for the first time across risk accepted the bribe yet for the first time across risk

groups groups
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Note: The survival rate is defined as the proportion of subjects which has not accepted the first bribe yet.

Table 5: Descriptive statistic over the performance in the slider task over all 10 periods (reported are number of

sliders).

Mean Sd Median
Men 27.63 271 26.7
Women 23.07 3.20 22.71
Total 24.96 3.01 24.8

Source of income and corruption (H3)

As a first check whether the identification of a source of income effect with a comparison of
Endl and Eal is not biased by simple income effects or by any risk considerations implied by
the variance of income in the Eal treatment, we first inspect some descriptive statistics.
Table 5 shows that the median income is with about 100 Taler (4 Taler times 24.8) slightly
higher than in the Endl treatment. The standard deviation over the treatments is moderate with
a median of about 3. We therefore consider our design appropriate to test H3. To that end, we
determine the choice distributions of our treatments separately and ascertain whether earned
income leads subjects to take the first bribe in later periods than in the endowed counterpart.
Figure 8 shows the two curves. The Kolmogorov-Smirnov Test rejects the null hypothesis
stating that the two curves do not differ statistically (D=0.249, p<0.05, one-sided). Thus, a
significantly higher proportion of subjects in Eal accept the first bribe in later periods
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compared to their counterparts in the Endl treatment, supporting H3. If we now examine the
choice distributions with respect to time periods where the second bribe was accepted, we
again observe that a higher proportion of subjects in Eal accept the second bribe in later
periods than in the Endl treatment (D=0.273, p<0.1, one-sided, see Figure 9).

Figure 8: Proportion of subjects which has not Figure 9: Proportion of subjects which has not accepted
accepted the bribe yet for the first time across the bribe yet for the second time across treatments

treatments

Survival Rate (Accepting Bribe the First Time) Survival Rate (Accepting Bribe the Second Time)

B
B

propartian
4
proportion

4

2
2

1 2 3 4 5 & 7 8 I ‘ ; : ' ' : ' : ' '
beriod 1 2 3 4 5 g 7 B 3 1D

|_'_ Treatment Eal  —<— Treatment Endl | |+ Treatment Eal  ——s—— Treatment Endl |

Note: In Figure 8 (Figure 9) the survival rate is defined as the proportion of subjects which has not accepted the first (second)
bribe yet.

Thus, hypothesis H3 is supported. In the experiment, earned income influences the decision
and shifts the inclination to accept the first bribe to later periods compared to the endowed

income treatment.

6. Discussion and Conclusion

Our experimental set-up allowed precisely identifying the role of risk perception on the
decision to be involved in petty corruption. Given the high detection rate in our experimental
set-up and the disastrous consequences for the bribee once detected, we find surprisingly high
corruption rates at very early periods of the experiment. This behavior cannot be explained by
the risk attitudes of the subjects. We determined these risk preferences by using an incentive-
compatible lottery framework which is well established in the literature and found to explain
certain behavior patterns in risky situations quiet well. However, our results cannot support
the hypothesis that risk attitudes influence the decision in the corruption game. This is in line
with recent evidence reported in Berninghaus et al. (2010). Our study also contributes to the

small literature on the relation between gender and corruption (Swamy et al. 2001,
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Dollar/Fisman/Gatti 2001, Alatas et al. 2009). Consistent with the literature we do find that
women are more risk-averse than men. However, with our design which abstracts corruption
from any moral considerations and reduces the decision to accept a bribe to a mere risky
decision our data do not reveal statistically significant evidence that women are in fact less
corrupt by accepting the bribe in later periods than men. These results suggest that the overall
risk involved in decisions resembling compound lotteries lead subjects to behave non-
conformingly to their own risk profile. This is true for both male and female subjects. As our
experimental design simulates a petty corruption situation these findings may imply that
women in this context are as much prone to engage in illegal activities as men, despite of

exhibiting more risk aversion.

Lastly, we provide a methodological contribution to the experimental corruption literature by
comparing an earned income with an endowed income treatment in our experiment. Similar to
a related approach in the tax compliance literature (Boylan/Sprinkle 2001) we argue that this
might lead to less corrupt behavior. We can in fact support the hypothesis that the bribe is
accepted in later periods for the first and for the second time when subjects have to earn their
income in the experiment compared to a condition where subjects are endowed. This would
imply that future experimental studies on corruption should try to implement earned income

conditions.

Previous research has shown that an increase in the audit rate by governmental agencies is a
highly recommended path to reduce corruption independent of the existing culture in the
country (e.g. Olken 2007). Our findings indicate that the strong influence of misperceiving the
involved risk needs to be taken into account when assessing the efficacy of increasing the
monitoring by government agencies. Future experimental research might find out about ways

to allow individuals a better evaluation of the risk involved in illegal behavior.
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Appendix

Instructions

The instructions for both treatments and the lottery questionnaire were originally in German.

The instructions presented here are the translation of the originally used ones.

Treatment |

During the experiment, all payments will be displayed in the fictional currency
“Thaler”.

The experiment consists of 10 periods.

Your payout is independent of all other participants’ decisions during all periods.
Before the first period, a test period will be carried out.

This test period has no impact on your payout and serves solely the better

understanding of the experiment.

Course of one period

Each period lasts 120 seconds.

In each period you will be working on a task which entails positioning sliders in the
middle of the scale, in the target position 50. You are allowed touse only the computer
mouse. The task is displayed on the screen (see graphic below). You can work on any
number of sliders, meaning that the order of the chosen sliders is irrelevant. Only

correctly positioned sliders will be counted.

| 1) |

I

-

| [

a) original position b) target position

For each correctly positioned slider you will be credited 4T.

At the end of the period you will receive feedback on how many sliders were
positioned correctly and how many Taler you will be credited.

Subsequently, you will be able to change your periodical payout by deciding whether
to accept an additional payment.

Thereafter, a new period starts.
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Additional Payment

e At the end of the period you may choose an additional payment. It is within your
discretion to accept or reject the additional payment.

e In 8 out of 10 cases your current periodical payout will be increased by one quarter
(Case 1).

e In 2 out of 10 cases you will not receive the additional payment. Moreover, from this
moment on, you will receive solely 2T for each correctly positioned slider until the
end of the experiment. Hereby, you can only work on maximally 10 sliders (Case 2).

e If Case 2 occurs, you will not be offered an additional payment in the subsequent

periods.

Your periodical payout consists of:

a) Current Periodical Payout = (number of correctly positioned sliders) x 4T

b1) Additional Payment (in 8 out of 10 cases) = % X Current Periodical Payout

b2) Additional Payment (in 2 out of 10 cases) = 0
In each following period you will receive only 20T.

c) Periodical Payout = Current Periodical Payout + Additional Payment

Test Period

Before starting the experiment with period 1, a test period is carried out.

e In this test period you will be given the possibility to become acquainted with the
task for the following periods.

¢ You will not receive a payout for correctly positioned sliders after the test period.

e At the end of the test period you will receive feedback on how many sliders you

positioned correctly.
At the end of the experiment the sum of all periodical payouts will be exchanged according to

the exchange rate 1IEUR = 100T and paid out in cash together with the show-up fee of
2,50EUR.
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Please note that:

Communication is not allowed.

All mobile phones must be switched off during the whole experimental procedure.
The decisions you make during this experiment will stay anonymous, i.e. no
participant will know the name of a person who made a specific decision.

The payments will also be distributed anonymously. No participant will know the sum
another participant receives.

Please remain seated in your cabin until the end of the experiment. For receiving your

payout and the show-up fee, your cabin number will be called out.

Good Luck!
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Instructions Treatment 11
e During the experiment, all payments will be displayed in the fictional currency

“Taler”.
e The experiment consists of 10 periods.

e Your payout is independent of the other participants’ decisions during all periods.

Course of one period
e At the beginning of each period you will be given 80T.

e Subsequently, you will be able to change your periodical payout by deciding whether

to accept an additional payment.

e Thereafter, a new period starts.

Additional Payment

e At the end of the period you may choose an additional payment. It is within your
discretion to accept or reject the additional payment.

e In 8 out of 10 cases your current periodical payout will be increased by one quarter
(Case 1).

e In 2 out of 10 cases you will not receive the additional payment. Moreover, from this
moment on, you will receive solely 20T at the beginning of each correctly positioned
slider until the end of the experiment. (Case 2).

e If Case 2 occurs, you will not be offered an additional payment in the subsequent

periods.

Your periodical payout consists of:

a) Current Periodical Payout = 80T

b1) Additional Payment (in 8 out of 10 cases) = % x 80T = 100T

b2) Additional Payment (in 2 out of 10 cases) =0
In each following period you will receive only 20T.

c) Periodical Payout = Current Periodical Payout + Additional Payment
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At the end of the experiment the sum of all periodical payouts will be exchanged according to
the exchange rate 1IEUR = 100T and paid out in cash together with the show-up fee of
2,50EUR.

Please note that:

e Communication is not allowed.

e All mobile phones must be switched off during the whole experimental procedure.

e The decisions you make during this experiment will stay anonymous, i.e. no
participant will know the name of a person who made a specific decision.

e The payments will also be distributed anonymously. No participant will know the sum
another participant receives.

e Please remain seated in your cabin until the end of the experiment. For receiving your

payout and the show-up fee, your cabin number will be called out.

Good Luck!
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Instructions Questionnaire Lottery

e The experiment is over now.

Part |
e In part | of the questionnaire we would like to know how you would choose between a
safe payment (Alternative A) and a lottery (Alternative B).

e The following screen will be presented to you:

Bitte geben Sie in jeder Zeile an ob Sie die sichere Auszahlung (Alkernative A) ODER die Lotterie (Alternative B) bevorzugen:

s

1 Alternative & D€ sicher O Alternative B: mit 50% YWahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

21 Alternative A 1€ sicher ¢ ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

31 Alternative A 2 sicher ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

41 Alternative A 3 sicher ¢ Alternative B: mit 50% YWahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

a1 Alternative A 4 sicher ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

By Alternative A 8€ sicher ¢ ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

71 Alternative A BE sicher ¢ ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

2) Alternative A T€ sicher ¢ Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit 0£.

9y Alternative & 8€ sicher 7 Alternative B: mit 80% Wahrscheinlichkeit 30€ und mit A0% Wahrscheinlichkeit 0€.

10% Alternative A2 9€ sicher ¢ 7 Alternative B: mit 50% Wahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€

113 Alternative A2 10€ sicher ¢ O Alternative B: mit 30% Ywahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

123 Alternative A2 11€ sicher  © ( Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

13 Alternative A 12€ sicher ¢ Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

143 Alternative A2 13€ sicher ¢ Alternative B: mit 50% YWahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€

18) Alternative A2 14€ sicher ¢ Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit DE.

1683 Alternative A 15€ sicher ¢ O Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

17y Alternative A2 16€ sicher ¢ Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

183 Alternative A 1TE€ sicher o ¢ Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,

193 Alternative A2 18€ sicher ¢ Alternative B: mit 50% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit DE

200 Alternative A 19€ sicher ¢ Alternative B: mit 20% Yahrscheinlichkeit 30€ und mit 50% Wahrscheinlichkeit D€,
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In each line (from 1 to 20) you have two options:
0 A safe payment (Alternative A).
o An “all-or-nothing”-lottery:
= With a chance of 50% you can win 30EUR
= With a chance of 50% you win OEUR (Alternative B).

Please choose for each line either alternative A or B. Mark the left field if you choose
Alternative A or the right field if you choose Alternative B.

Additional profit opportunity in part I of the questionnaire:

In the first part of the questionnaire you have another chance to win a payment.

Every 14" participant wins, meaning that two participants in this room will be
randomly drawn.

After answering the second part of the questionnaire, two randomly chosen
participants will draw two lines that will be paid out to the two winners. Hereby, the
randomly chosen participants will draw numbered cards from a bag containing cards
from 1 to 20 for each line. The drawn line will be noted and put aside for the second
draw.

For the drawing of the two winners, two different participants will be asked to
randomly draw numbered cards ranging from 1 to 28.

The chosen participants will receive their additional payout when all payoffs will be
distributed after answering the second part of the questionnaire.

If you are one of the chosen participants and decided to take Alternative B for the line
which will be paid out, you will be asked to cast a ten-sided dice. With the numbers 1
to 5 you receive 30EUR, with 6 to 10 you receive nothing. If you decided to take
Alternative A, you will receive the safe payout immediately.

When all participants complete the first part of the questionnaire, part 11 will follow.

The answers in part 11 are irrelevant for the payout.

All questions will be evaluated anonymously and communication is not allowed during the

complete experiment.

Thank you very much for your participation in this experiment!
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Derivation of risk preferences

We follow the analytical approach by Holt/Laury (2002) and Goeree/Holt/Palfrey (2003) to
evaluate risk preferences when using lottery choices in a multiple price list format. We
capture the corresponding coefficients by using choice probabilities that are derived from an
underlying additive random utility model (Cameron/Trivedi 2005). To be more specific let the
safe option A yield in any row the payoff s and the utility U*(s). The lottery option B gives
the expected payoff | and the utility U*(l). Because these two utilities are latent variables and
thus cannot be observed, we can only specify choice probabilities about preferring one
alternative over the other, so that

U*(s) = U(s) + &1
U*(l) = U(l)+ & = (0.5*U(30)+0.5*U(0)) + &,

where U(s) and U(l) are the utility of choosing A and B respectively and ¢3,¢;, the
random components of utility. Let y be the observed decision which alternative was
chosen. We set y=1 if U*(s) > U*(I) which means that the safe option was preferred
over the lottery. The probability for this random event is then given by:
Pr [y=1] = Pr[U*(s) > U*(I)]

= Pr[U(s) + &1 > U(l)+ &7]

= Pr [e2-e1< U(s)- U(I)]

= F(U(s)- u(l)),

with F() being the cumulative distribution function of (e;-¢;1).

Using the probabilistic choice function by Luce (1959) that takes the shape of a logistic
function assuming the random components to be distributed independently of Type 1 extreme
value the probability of the random event y=1 can then be expressed by:

Prly=1] = 1 /( 1+exp (A * (U(I)- U(s))).

This probability function allows for noise in the decision-making process as it is assumed that
subjects may make mistakes in filling out the table due to insensitivity in payoff differences.
The noise parameter is denoted by A and is reversely related to the variance of the errors.
Smaller values of A imply larger amount of errors leading to choice probabilities of exactly

0.5, while large values of A will show a clear tendency towards option A or option B.
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Consistent with the literature we employ a utility function with constant relative risk aversion

1-r

. . . . X
U (x) = x*" and normalize it to avoid scaling effects on A. By setting U (x) = we ensure

301—I’

that the utility of all outcomes is bounded between 0 and 1 where the highest possible
outcome of 30 units gets utility of 1 and the lowest possible outcome of zero units utility of 0
accordingly. The normalized utility of option B is therefore 0.5 so that the probability of y=1
simplifies to: Priy=1] = 1 /( 1+exp (A * (0.5- U(s))) = 1 /( 1+exp (A * (0.5- (s*"/ 30*™)).
Using maximum likelihood estimation on all rows of the table simultaneously we are able to
derive the r-coefficients and the noise parameter A out of the binary choices made by all

subjects in the experiment.
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