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Introduction 
Society needs rules. Cooperation and coordination in societies are rendered possible by impersonal 

and impartial rules, and these rules need to be enforced since many of us including government 

officials are tempted to break rules for monetary gains. An important instance of government 

officials breaking rules is corruption, the abuse of public power by breaking legal rules for private 

gains at the expense of society at large. Corruption ‘corrupts’ the heart of the rule of law, and has 

detrimental effects on social welfare. Therefore, social and political scientists have long been 

searching for the cause and cure of corruption.  

Neoclassical economics more or less postulates that agents tend to maximize their own 

narrow self-interests and will hence break the law if the gains outweigh the costs of potential 

punishment. In this thesis, I argue that more understandings of corruption can be obtained 

incorporating insights from behavioral economics such as the postulates of social preferences. That 

is to say, to understand why, and in what context, an individual decides to be corrupt, and in what 

context, it is helpful to recognize that economic agents care about not only their own narrow-

interests, but also others’ payoff consequences as well as their moral image. I argue that the 

characteristics of other-regarding preferences (synonymously as social preferences in Economics, 

and social value orientation in Psychology) are relevant factors of decision-making in general, and 

corrupt decision-making is no exception. More effective policies can be designed if we gain more 

realistic behavioral insights of corrupt decision-making.  

This thesis consists of three chapters. The first chapter provides some empirical supports for 

the realism of other-regarding preferences by employing eye tracking data. The second chapter 

shows how cheating, i.e., lying to obtain undeserved payoffs, is affected by the order of steps 

prescribed in the rules of the cheating game even though payoffs do not vary with different order of 

steps. The last chapter explores how different characteristics of other-regarding preferences 

(proselfness, ingroup-prosociality, outgroup-prosociality and particularism) play a role in 

embezzlement and bribery. It also explores whether there are persistent cross-country differences in 

cheating comparing the behavior of students subjects from China, Japan, Italy and The Netherlands.   

In the first chapter, using data generated by eye-trackers, Jan (Potters), Yuki (Funaki) and I 

set out to shed light on a potential ‘realistic’ interpretation of revealed social preferences. We 

hypothesize that if people are motivated by a particular social preference, then choosing in 

accordance with this preference will lead to an identifiable pattern of eye movements. We tracked 

subjects' eye movements while they made choices in a series of three person dictator games of the 
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same type as in Engelmann and Strobel (2004). Subjects decide about the payoffs of two other 

subjects, while they cannot affect their own payoffs. We classified subjects according to how well 

their choices fit the choice rules that correspond to three types of social preferences: maximizing 

efficiency, maximizing the minimum payoff, and minimizing envy. We also classified subjects 

according to how well their eye movements fit the same three choice rules. The evidence indicates 

that distributional choices are broadly consistent with the choice rule implied by eye movements. In 

other words, what subjects appear to be interested in when you look at their choices corresponds to 

what they appear to be interested in when you look at their eye movements. This correspondence 

lends credibility to the behavioral relevance of social preferences models.  

Chapter 1 also makes a methodological contribution in the use and modeling of eye tracking 

data. Subjects' eye movements are recorded not only when they choose among allocations freely, 

but also when they are induced to choose in line with the choice rules that correspond to the 

different types of social preferences. In the latter case, since the choices are incentivized, we can be 

as good as certain which choice rule subjects use, and we can compare subjects' eye movements in 

this case with the former case in which they choose freely. This allows for an objective, empirically 

guided modeling and interpretation of the eye track data. In principle, this procedure can also be 

applied to other areas of interest such as cognitive sophistication or learning.  

The second chapter employs two variants of a new cheating game – the Mind Game – to 

show how procedure matters as a subtle variation in the game’s rules affects cheating. In both 

variants of the game, cheating is invisible because subjects make their choices purely in their minds.  

The only difference stems from the ordering of steps that subjects are instructed to follow when 

playing the game. The results show that the order of play has a significant impact on cheating 

behavior, even though the rules cannot be enforced. The finding of this chapter corroborates with 

the conjecture that people often refrain from cheating out of social and moral considerations. The 

enforcement of rules does not always require costly punishment mechanisms. Sometimes all it takes 

is a little tinkering with the rules to curb cheating. Effective policies in deterring cheating can be 

designed if taking into account subjects’ preference for social- and moral-image considerations. In 

this chapter, I also give full details of the new cheating paradigm that I designed – the Mind Game. 

Several variants of the Mind Game were employed also in Chapter 3 to simulate embezzlement and 

bribery contexts in which cheating is interactive rather than individual.  

The third chapter covers both within-subjects analyses on how other-regarding preferences 

(ORPs) predict cheating and bribery as well as cross-country comparisons of cheating and bribery 
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with experiment data collected from six cities and four countries: China, Japan, Italy and The 

Netherlands. In this experimental study, I let subjects play a set of games (e.g., dictator game like 

circle tests, cheating games and bribery games) to elicit their ORPs and decisions in corruption 

games. In the circle tests, subjects can choose freely how much money to allocate to themselves vs. 

others without breaking the designated experimental rules. In the cheating games, subjects self-

discover that they can lie to benefit themselves or others by breaking the designated rules. In the 

bribery games, subjects could chat with each other and enter bribery agreements; the briber could 

transfer money to the bribee, and the bribee could cheat to benefit the briber. Moreover, after 

entering a bribery agreement, each party could choose to honor the agreement or renege on his or 

her promise.  

 The main message of the chapter rests on the somewhat complex within-subjects relationship 

between ORPs and cheating in two main corruption contexts- embezzlement and bribery. The key 

questions posited are: In the embezzlement context, are more prosocial subjects less likely to break 

rules to benefit themselves? And are they still less likely to break rules when the benefit falls purely 

on others? In the bribery context, are more prosocial subjects less likely to enter a bribery 

agreement? Should they enter a bribery agreement, are more prosocial subjects then more likely to 

honor the promises made? The main results are:  

! In the embezzlement context, on the one hand, prosociality has its bright side as more 

prosocial subjects cheat less for self. On the other hand, prosociality has its dark side as more 

prosocial subjects cheat more for others.  

! In the bribery context, on the other hand, more prosocial subjects are less likely to endorse 

bribery if they are in the role of bribe-takers. On the other hand, prosociality has its dark side 

as more prosocial bribe-givers tend to be more likely to comply with bribe solicitations. They 

also tend to be more likely to honor the bribery agreement and refrain from defecting on the 

bribe payment in private, which in turn contribute to the success of the implicit bribery 

contract.  

! The cross-country comparisons show that despite of the little differences found in ORPs across 

countries, substantial differences were found in cheating in embezzlement and bribery context 

though subjects do not differ in proselfness/prosociality at the group level. In the 

embezzlement context, subjects from the two countries that are perceived to be more corrupt 

(China and Italy) according to Corruption Perception Index (2011) cheat more for self-interests 

than subjects from the two that are perceived to be less corrupt (Japan and the Netherlands). 

This implies that countries do differ in the rule-breaking propensity for private interests. 
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Interestingly, subjects from China and Italy also cheat more for others on average compared to 

subjects from Japan and the Netherlands when self-interest is not at stake.  

  The main methodological contribution of Chapter 3 rests on the innovative bribery game as it 

captures the essence of bribery by entrusting absolute power on the bribe-taker who can then abuse 

his power (by cheating) to given the other undeserved benefits. Subjects self-discover the loopholes 

of the rules and can negotiate freely the exchange of a side payment and the cheating service. This 

paradigm was designed as an attempt to better ensure the external validity of the simulated bribery 

deal compared to the traditional experimental bribery paradigms. 

Humans do cooperate with others, but they do not simply just cooperate with everyone. 

Neither do they cooperate in all contexts. I hope that the behavioral insights on how social 

preferences and culture play a role in different cheating and corruption contexts documented in this 

thesis could shed some light on more effective cure of corruption in the future. 
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Chapter 1                                                                          
Eye tracking Social Preferences1 

 
 

1.1 Introduction 

Over the last two decades, several models have been proposed to describe non-selfish behavior. One 

prominent class of models assumes that individuals seek to maximize preferences which depend not 

only on their own income but also on the income of others. 2  The standard empirical approach is to 

have subjects make choices that affect income distributions in order to make inferences about these 

social preferences. Such inferences may be plagued by identification problems though. The same set 

of choices may be consistent with various behavioral models. Clever designs and advanced 

statistical techniques have helped to assess the descriptive relevance of various models, but in the 

end inferences always rely on the assumption that the models are not mis-specified. 3   

In the current paper we propose to view social preferences, not only as models that predict 

choices, but also as algorithms that describe which information is acquired prior to these choices 

(Glimcher et al., 2009). If a social preference model is both predictive for a subject’s choices and 

informative for the information acquisition process that lead to these choices, this should lend 

credibility to the behavioral relevance of that model. If, on the other hand, a preference model is 

consistent with a subject’s choices but not with the information acquisition process, the posited 

preferences are probably not real drivers of the subject's choices. For example, suppose a subject's 

choices are consistent with the maximin preference but she does not process the payoff information 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
1 This chapter is based on Funaki, Jiang and Potters (2009).  
2 Examples include Andreoni and Miller (2002), Bolton (1991), Bolton and Ockenfels (2000), Charness and 
2 Examples include Andreoni and Miller (2002), Bolton (1991), Bolton and Ockenfels (2000), Charness and 
Rabin (2002), Cox, Friedman, & Sadiraj (2008), Fehr and Schmidt (1999), Kirchsteiger (1994), Levine 
(1998). 
3 As Glimcher et al. (2009) put it: “By definition, choices alone provide a limited way to distinguish theories 
in the face of rapid production of alternative theories.” (p. 4). More refined designs can show that observed 
decisions are consistent with preference A and inconsistent with preference B. However, it is often hard to 
rule out that there is yet another preference (C), which one perhaps has not thought of, which is also 
consistent with the observed decisions. In this sense, it is reassuring if not only the choices are consistent 
with a theory, but also process data are.  
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necessary to maximize this preference, then there must be an alternative model that explain these 

choices. 

In the present paper we use eye tracking methodology to examine whether social preference 

models are informative for the information acquisition processes that precede these choices. We 

hypothesize that if an individual is actually motivated by a particular social preference, then he or 

she will acquire information accordingly, which will be reflected by a distinct pattern of eye 

movements. The hypothesis is based on the supposition that different choice rules require different 

information to be acquired and processed, which will be reflected in different eye movements.  

Motivated by this supposition, we performed the following analysis. We tracked subjects' 

eye movements while they made choices in a series of three person dictator games of the same type 

as in Engelmann and Strobel (2004). Subjects decide about the payoffs of two other subjects, while 

they cannot affect their own payoffs. We classified subjects according to how well their choices fit 

the choice rules that correspond to three types of social preferences: maximizing efficiency, 

maximizing the minimum payoff, and minimizing envy. 4 We also classified subjects according to 

how well their eye movements fit the same three choice rules. We recorded how long a subject 

looked at specific payoff information (gaze time), how often they looked at it (fixation count), and 

how often they moved between specific pieces of payoff information (saccades). We used these data 

to generate predictions about the choice rule that each subject seemed to be using. A key design 

feature that allowed us to do this was that, after the preference-based decisions, we also tracked 

subjects’ eye movements while they were instructed (and incentivized) to choose in accordance 

with the three choice rules. Hence, we know what the eye movements look like when it is very 

likely that subjects actually implement these choice rules. For instance, we find that when subjects 

are instructed to minimize envy their eyes move relatively often between the highest payoffs and 

their own payoffs. We use this information about the eye movements to predict which choice rule a 

subject is implementing when making preference-based decisions. 

The results suggest that there is a significant correspondence between social preferences 

models and eye movements. If a subject's choices are consistent with a particular type of social 

preference, this also tends to be reflected in the eye movements. Hence, the eye movement patterns 

by and large confirm the revealed preference inferences based on subjects' choices. Loosely put, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
4 We use minimizing envy as a short-hand for an aversion to disadvantageous inequality as in Fehr and 
Schmidt (1999), which is different from the meaning of envy-freeness in more traditional resource allocation 
games.     
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what subjects appear to be interested in when you look at their choices corresponds to what they 

appear to be interested in when you look at their eye movements. One could say that the revealed 

social preferences are not just 'as if', they are also descriptive of the information acquisition 

processes underlying the choices. A secondary conclusion we draw is that, notwithstanding the 

noise in the data, eye tracking delivers meaningful data on the informational input of decisions. 5 In 

particular, different preferences are associated with distinct, identifiable and intuitive eye movement 

patterns. Moreover, subjects' eye movement data have significant predictive power for their choices.  

There are several other methods that can be used to generate process data about the 

cognitive processes underlying decision-making. Relative to neuroscientific methods, such as PET 

scans or fMRI, eye tracking is relatively cheap and places almost no physical or emotional burden 

on subjects. Moreover, eye tracking data are comparatively easy to analyze and interpret. Eye 

tracking also has distinctive advantages relative to Mouselab data (Payne, Bettman, & Johnson, 

1993) and think-aloud protocols (Russo, Johnson, & Stephens, 1989). Eye movements are 

automatic processes that can be recorded in a non-intrusive way, without inducing purposeful 

reasoning (Glöckner and Betsch, 2008, Lohse and Johnson, 1996).  

Eye tracking methodology has been mainly used by psychologists and marketing researchers 

(see, e.g., Duchowksi, 2007). Recently, some studies in behavioral economics have used eye 

tracking, for example, to study acquisition of payoff information in games (Hristova and Grinberg, 

2005), learning in games (Knoepfle, Wang, & Camerer, 2009), decision-making under time 

pressure (Reutskaja et al., 2011) or the relationship between pupil dilation and deception (Wang, 

Spezio, & Camerer, 2010). A study closer in spirit to ours is Arieli, Ben-Ami, & Rubinstein (2011), 

which investigates eye movements while subjects play two-person distribution games. Their interest 

is mainly in investigating whether subjects pay attention to the payoffs of the other individual. The 

results indicate that most subjects process information about the payoff of the other individual even 

in case their choices suggest that they are not concerned about these payoffs. In our study self-

interest is not at stake and we focus exclusively on the social component of preferences. 

Our study also features a methodological contribution in the use and modeling of eye track 

data. Subjects' eye movements are recorded not only when they choose among allocations freely, 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
5 Noise can originate from different sources. One is that certain eye movements are not recorded, for 
example, because subjects moved their heads too much or because the eyes were outside the view of the 
camera. Another possibility is that eyes fixate just outside an area of interest while the information in that 
area is still processed. Also, it is possible that subjects scan certain information even if it does not guide their 
decisions, or that they look at information without processing it.  
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but also when they are induced to choose in line with the choice rules that correspond to the 

different types of social preferences. In the latter case, since the choices are incentivized, we can be 

as good as certain which choice rule subjects use, and we can compare subjects' eye movements in 

this case with the former case in which they choose freely. This allows for an objective, empirically 

guided modeling and interpretation of the eye track data. In principle, this procedure can also be 

applied to other areas of interest such as cognitive sophistication or learning.  

 

1.2 Experimental Design and Procedure 

1.2.1    Experimental games  

Our experiment employs simple three person distribution (dictator) games as in Engelmann and 

Strobel (2004). The game is presented in the form of a 3 by 3 matrix in which the person number 2 

(the “dictator”) chooses among 3 allocations for the payoffs of 3 persons. Table 1.1 gives an 

example of such a game.  

Table 1.1: Three-person dictator game  

 A B C 
Person 1 11 15 21 
Person 2 9 9 9 
Person 3 1 7 4 

 We run 18 different games (payoff matrices). All games share the following properties: in 

each game, there are three different allocations, A, B, and C; and three persons, 1, 2, 3. Person 2 

chooses the allocation that will be implemented. The payoff of person 2 is constant across the three 

allocations. Person 1 always has the highest payoff, person 2 always has the medium payoff, and 

person 3 always has the lowest payoff. Appendix A1 gives a complete overview of the game 

matrices we used. 

The fact that the choice of the dictator (person 2) does not affect his or her own payoff allows 

us (in the spirit of Engelmann and Strobel [2004]) to focus on the social component of preferences. 

Thus, we consider the following choice rules for person 2: 

Maxi-sum = maximize the sum of the payoffs  

Maxi-min = maximize the minimum payoff (i.e., the payoff of person 3) 

Mini-envy = minimize the difference between the highest payoff (i.e., the payoff of person 1) 

and person 2’s own payoff.  
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 These three choice rules are the key components in two prominent social preferences 

models: Fehr and Schmidt (1999) and Charness and Rabin (2002). The former paper postulates that 

people get disutility from disadvantageous as well as advantageous inequality, whereas the latter 

paper hypothesizes that people care for the worst-off person (maxi-min) as well as for the sum of all 

persons' income (maxi-sum). In our experimental design, maxi-min and an aversion to 

advantageous inequality overlap, since the person making the decisions always has the medium 

income and does not have his or her own income at stake (just as in the corresponding games of 

Engelmann and Strobel, 2004).  Focusing on these three components of social preferences is a 

restriction, of course.  As will be seen below though, the assumption that a subject chooses in 

accordance with one and only one of these three choice rules still captures about 87% of the choices 

overall.  

The 18 games are however different in three ways. First, in 12 of the games, the three 

different choice rules give conflicting predictions, that is, each allocation is in line with one of the 

three choice rules (Maxi-min, Maxi-sum and Mini-envy), whereas in the other 6 games, one of the 

allocations is in line with all the three choice rules. This allows for an assessment of the predictive 

power of both the individual choice rules and the three rules in combination. It also allows us to 

infer that subjects might be using a fourth rule when their choices are different from the choice 

predicted by all the three rules in the 6 games which gives overlapping predictions of the three 

choice rules. Second, there are two versions of each game, the only difference being that the 

allocations A and C are switched. This is to control for the potential gaze time bias towards the first 

column. Third, we control for the saliency of the incentives for the three choice rules. In half of the 

games the payoff differences among the three allocations are relatively small. In the other half of 

games the magnitude of differences between the three allocations are more pronounced.   

 

1.2.2   Eye tracking method 

We recorded subjects' eye movements while they were choosing among allocations in the different 

games. These data were generated by means of a “Tobii Eye-tracker 1750” using infrared corneal 

reflection. It consists of a monitor with a build-in camera, which is hidden in a black surface such 

that it does not distract the subject. With this technology, there is no need for head rests, chin rests 

or bite bars to prevent a subject’s head from moving.  Head-motions that are slower than 10cm/s are 

allowed. Thus subjects can participate in the experiment without feeling constrained. Though the 



!gc!

binocular machine records movements from both eyes, it is sufficient that only one of the eyes is 

within the field of view.  At the beginning of the experiment it is necessary to calibrate a subject’s 

eye movements to adjust for individual characteristics before the recording. So a subject is aware of 

the fact that his or her eye movements are being recorded, but other than that the recordings are 

non-intrusive.  

 The eye tracking data were analyzed for fixations using ClearView 2.7.0 software. The 

fixation filter was set with a fixation radius of 30 pixels and minimum duration of 100ms. The field 

of view of the camera is about 20x15x20cm (width x height x depth) with our subjects sitting 60cm 

away from the screen. Eye movements were recorded with remote binocular sampling rate of 50 Hz 

and a vendor-reported spatial accuracy of 0.5°. A very convenient feature of ClearView is that it 

allows so-called areas of interest (AOIs) to be defined in the computer screens that the subjects see 

during the experiment. ClearView produces all of the filtered gaze data in the AOI including the 

starting time of the fixation and the duration. In the analysis, we define a separate AOI for each cell 

of the matrices with the buffer zones of 30 pixels for 1024*768 screen resolution. Thus we record 

how often a subject looks into each cell (fixations frequency), how long he or she looks in the cell 

(gaze time), and the types of transitions from one cell to another (saccades).  

 

1.2.3 Experimental procedure 

The experiment was held at CentERlab in Tilburg University, the Netherlands. In total, 46 subjects 

participated in the experiment. The participants were recruited by means of email lists of students 

interested in participating in economic experiments. The language used in the experiment was 

English. Upon arrival, participants were randomly assigned to one of four cubicles equipped with an 

eye-tracking machine. Subjects participated in the experiment individually and at their own pace. 

The experiment consisted of two parts.6  In Part 1 the subjects had to choose a preferred allocation 

as person 2 in each of the 18 games described above (see Appendix A1). The order in which the 

subjects played the 18 games was determined randomly before the experiment, and was the same 

for all subjects. Subjects were informed that upon completion of the experiment, they would be 

matched to two other participants randomly selected among all participants. They would be 

randomly assigned to the three roles: Person 1, Person 2, and Person 3. Thereafter, one of the 18 

rounds of Part 1 would be randomly selected, and the allocation (A, B or C) chosen by the Person 2 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
6 A complete set of instructions is provided in Appendix A2. 
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in that round would be implemented. This procedure was carefully explained in the instructions. In 

particular, it was emphasized that their own decisions could not affect their own earnings because 

their decisions only mattered if they were selected as Person 2 and when they were selected as 

Person 2, their payoffs would always be 9.  

 In part 2, subjects were instructed to choose in line with three successive choice rules in 8 

games per choice rule. The 8 games used in Part 2 were a random selection from the set of 18 

games used in Part 1. Subjects were first instructed to choose the allocation which gives the highest 

sum of the payoffs (Maxi-sum) in games 12-13-9-8-18-5-4-1, then instructed to choose the 

allocation which gives highest minimum payoff (Maxi-min) in games 5-13-8-9-18-1-12-4, and, 

finally, instructed to choose the allocation that gives the lowest difference between the maximum 

payoff and person 2's payoff (Min-envy) in games 5-13-1-9-8-18-4-12. Subjects were informed that 

they would receive 0.20 Euro for each "correct" answer in each of the 24 games in Part 2. We 

include the few rounds in which subjects answered incorrectly because we cannot exclude the 

possibility that subjects did try to choose in line with the instructed choice rules but simply made a 

few calculation errors. The results of the paper are robust to excluding these rounds from the 

analyses. 

 The instruction also included an understanding test to check if a subject understood the task. 

The instructions were provided to subjects on paper. The rest of the experiment was computerized 

(see Appendix A3 for a sample screen). In total each subject made 42 decisions; 18 of these were 

preference based, and 24 were rule based. The experiment lasted about 30 minutes on average. 

Participants earned 15 Euro on average including a 2 Euros participation fee.  

 

1.3 Eye Tracking Data 

1.3.1 Processing the raw data  

In each round, subjects see a payoff matrix as the one in Figure 1.1 where the three allocations A, B 

and C are displayed column-wise and the three rows correspond to the payoffs to “Person 1”, 

"Person 2", and “Person 3”, respectively. We define 9 areas of interests (AOIs hereafter) around the 

9 payoffs. For each subject and each round, we have information on how often (fixation count) and 

how long (gaze time) a subject gazed in each of the AOIs. The two variables, however, are strongly 

correlated and in the remainder of the paper we will focus on the gaze time data. We also counted 

the so-called saccades, that is, transitions from one fixation to the next. As we have 9 AOIs, and we 
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do this in both directions, including those within the AOIs, this amounts to 81 different directed 

saccades. The dots in Figure 1.1 illustrate a fixation, the size of the dot illustrates the corresponding 

gaze time, and the lines between two dots depict a saccade. Note that fixations and saccades outside 

the AOIs around the payoff cells are not included in the analysis.  

Figure 1.1: Areas of interest, fixations, and saccades 

 

 From the raw fixations data we construct two types of variables to characterize the pattern of 

eye movements of a subject in a particular round based on gaze time and saccades, respectively. 

First, we construct three variables GAZE_ROW_i, measuring for each row (i = 1, 2, 3) the proportion 

of the total gaze time spent in the three AOIs in that row. So, these three variables measure the 

relative time spent looking at the payoffs of persons 1, 2, and 3, respectively. Note that the three 

gaze time variables add up to 1.7 Second, we construct five variables relating to the saccades. The 

first variable SAC_WITHIN_ROWS measures the saccades that go within rows, that is, from the payoff 

of a person in one allocation to the payoff of the same person in another allocation. Then, we 

measure the saccades that go across rows, that is, from a payoff of one person to the payoff of 

another person. In the latter case, we make a further distinction depending on which rows (persons) 

are being compared (rows 1 and 2, rows 1 and 3, or rows 2 and 3) but we do not distinguish the 

direction of the saccade. This gives the following variables: SAC_ BETWEEN_ROWS12, SAC_ 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
7 Note that we do not use variables that refer to specific columns. Previous research has shown that people 
tend to display a gaze bias towards the option they will eventually choose. If a subject looks a lot at a specific 
column this is informative for the allocation the subject will eventually choose (Shimojo et al., 2003). 
However, in our analysis we wish to rely only on eye gaze information that is related to the social 
preferences of the subject and the structure of the information patterns that come with it. 
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BETWEEN_ROWS13, and SAC_BETWEEN_ROWS23.8 Finally, SAC_ WITHIN_AOIs contains the saccades 

that remain within the same AOI. For each of these five categories of saccades, the corresponding 

variable measures the fraction of all saccades that falls within that category. So, the five saccades 

variables sum to one.  

    Table 1.2: Summary statistics of the eye movement variables 

  

Part 1 Part 2 

Choices 

(1-18) 

Overall 

(19-42) 

Maxi-Sum 

(19-26) 

Maxi-Min 

(27-34) 

Mini-Envy 

(35-42) 

GAZE_ROW_1 0.43(0.20) 0.45(0.20) 0.53(0.18) 0.27(0.21) 0.55(0.21) 

GAZE_ROW_2 0.39(0.20) 0.39(0.20) 0.34(0.17) 0.44(0.22) 0.37(0.20) 

GAZE_ROW_3 0.18(0.15) 0.17(0.15) 0.14(0.12) 0.29(0.23) 0.08(0.10) 

SAC_WITHIN_ROWS 0.28(0.21) 0.29(0.23) 0.18(0.16) 0.33(0.27) 0.35(0.27) 

SAC_BETWEEN_ROWS12 0.34(0.24) 0.37(0.25) 0.40(0.23) 0.24(0.24) 0.46(0.27) 

SAC_BETWEEN_ROWS23 0.13(0.17) 0.09(0.15) 0.15(0.19) 0.09(0.16) 0.03(0.09) 

SAC_BETWEEN_ROWS13 0.14(0.18) 0.12(0.16) 0.10(0.14) 0.20(0.22) 0.06(0.11) 

SAC_WITHIN_AOIS 0.11(0.16) 0.13(0.17) 0.15(0.21) 0.16(0.17) 0.11(0.15) 

Note: The averages of each proportion variable in Part 1 and Part 2 are presented, with standard 
deviations in parentheses. 

Table 1.2 displays averages and standard deviations for the different eye movement 

variables. The table distinguishes between Part 1 (rounds 1-18), in which subjects choose the 

allocation they prefer, and Part 2 (rounds 19-42) in which subjects are instructed to choose in line 

with the three different choice rules. A notable feature of the data is that the averages of all 

variables are quite similar for Part 1 (column 2) and Part 2 (column 3). Moreover, comparing the 

averages across the three different rules (columns 4 - 6) displays several intuitive features (see also 

Figure B1 for a graphical illustration on how the proportions of gaze time and saccades differ 

among the three rules). For example, when subjects are induced to choose in line with Maxi-min, 

their average gaze time is longer in row 3, that is, the row containing the payoffs of person 3 who 

always has the lowest payoff. A more systematic analysis of the differences that identify the 

different choice rules is contained in the next subsection. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
8 For the saccades that occur within rows we do not make a further distinction depending on the row within 
which the saccade occurs. The reason is that doing so would cause the three within-row saccade variables to 
be strongly correlated with the corresponding three GAZE_ROW variables. 
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1.3.2 Multinomial Logit model  

We now try to identify the distinct eye movement patterns that correspond to the three different 

choice rules. As mentioned above, in Part 2 of the experiment, we instruct the subjects to choose an 

allocation in accordance with Maxi-sum, Maxi-min and Mini-envy, respectively. Each choice rule is 

imposed for eight rounds. We examine whether the eye movement data, as summarized in the eight 

variables just described, can predict which choice rule is being used. Hence, the dependent variable, 

denoted by Cit, is the choice rule that subject i (i = 1, ..., 46) uses in round t (t = 19, ..., 42), where 

Cit takes the value 1 (Maxi-sum) in rounds 19-26, 2 (Maxi-min) in rounds 27-34, and 3 (Mini-envy) 

in rounds 35-42. The explanatory variables are the eight eye movement variables, denoted by the 

vector Eit. So the following model is estimated:  

 

 

Table B1 in Appendix B presents the details of the estimated model. 9 In 86% of the cases it 

correctly predicts the choice rule that is being implemented. Here we only discuss some of the main 

features. Figure 1.2 displays the effect of a one standard deviation change of explanatory variables 

on the predicted probability that a particular choice rule is used. The estimated effects are intuitive 

overall. For instance, the second row of the Figure 1.2 indicates that a one standard deviation 

increase in the proportion of gaze time in row 3 (GAZE_ROW_3) increases the predicted probability 

that rule 2 (Maxi-min) is being used by about 10%. This reflects the fact that implementing Maxi-

min requires relatively more attention to be directed at Row 3 that contains the payoff information 

of the person with the lowest payoff (Person 3). We also see, for example, that a one standard 

deviation increase in the proportion of saccades between row 1 and 2 (SAC_BETWEEN_ROWS12) 

increases the predicted probability that rule 3 (Mini-envy) is used by about 12%. Again this makes 

good sense as Mini-envy involves a comparison between the payoffs of Person 1 and Person 2. An 

increase in in the proportion of saccades between row 1 and 3 (SAC_BETWEEN_ROWS13), on the 

other hand, is associated with an increase in the use of rule 1 (Maxi-sum) and a decrease in the use 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
9 For only 17 subjects’ data we are able to estimate parameters for the multinomial logit model at the 
individual level. For the remaining subjects the model did not convergence, probably due to insufficient 
number of observations. That is why we base the analysis on one model fitted to all subjects. 
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of rule 3 (Mini-envy). This is in line with the intuition that Maxi-sum requires adding up rows 1 and 

3 in particular (as the value of row 2 is fixed) and that for Mini-envy there is no need to look at row 

3 or to make comparison with row 3. Overall there is a clear structure in the eye movement data. 

Figure 1.2: Change in predicted probability of the three choice rules 

 

 

 

 

 

 

 

 

 

Notes: There are six explanatory variables listed on the left; the other two are redundant because the three 

GAZE_ROW variables sum to one, as do the five SAC variables. The horizontal axis represents the change in 

the predicted probability that each rule is being used given a one-standard deviation increase of the 

explanatory variable. The numbers identifying the choice rules are 1=Maxi-sum, 2=Maxi-min, and 3=Mini-

envy. 

 

1.4 Main Analysis 

1.4.1 Correspondence of eye and choice inferences 

Our main analysis proceeds in three steps. First, we classify each subject on the basis of her or his 

choices in Part 1 of the experiment. Second, we classify each subject on the basis of her or his eye 

movements in Part 1. Finally, we compare the two classifications and examine how well they 

correspond.  

 Each subject makes 18 choices in Part 1. For each subject (i = 1,.., 46) we calculate the 

fraction of choices that is in line with Maxi-sum ( ), Maxi-min ( ), and Mini-envy ( ), 

respectively.10 We call the preference rule that best describes a subject’s choices the dominant rule (

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
10 Recall that in 6 of the 18 rounds, the prescriptions of the three rules overlap. Therefore, these fractions do 
not generally add up to one. 
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) and classify the subject accordingly. Table 1.3 shows the distribution of the 

dominant rule for the 45 subjects.11  

Table 1.3: Classification based on choices 

Dominant rule 
(choice data) # Subjects Consistent choices 

Maxi-sum 10 164/180 
91% 

Maxi-min 26 422/468 
90% 

Mini-envy 9 122/162 
75% 

Total 45 708/810 
87% 

Note: to calculate the proportion of consistent choices for each rule, we divide the number of choices that are 

in line with the rule, made by the subjects who are classified by that rule, divided by the total number of 

choices made by the same subjects. 

For a majority of the subjects in our experiment the Maxi-min rule best describes their 

choices. Still, there are also substantial numbers of subjects that are best described by Maxi-sum or 

Mini-envy. The last column indicates what fraction of choices is actually consistent with the 

dominant rule. In principle, a rule can be the dominant rule of a subject with as little as 28% (5/18) 

of the choices being consistent with it.12  Overall, the dominant rules capture 87% of the choices. 

This suggests that our focus on these three basic preferences rules is less restrictive than it might 

seem. Note that of the 18 games, there are 6 games for which the predictions of the three rules 

overlap, that is, there is one allocation that is in line with all of the three choice rules. As subjects 

may be using a fourth rule when they do not always choose the allocation that predicts the three 

rules, below we present results separately for both the full sample and the partial sample excluding 

the 15 subjects who do not always choose in line with the three rules.13 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
11 For one subject there was a tie between two rules and we exclude this subject from the analysis. 
12 Recall that in 6 of the 18 games the prescriptions of the three preference rules overlap. In these games all 6 
choices could be inconsistent with any of the three rules. If in the remaining 12 games, 5 choices are in line 
with rule k, 4 in line with rule k', and 3 in line with rule k'', then k is the dominant rule while only 5 out the 
18 choices are in line it. 
13 Typically, the allocation they choose in these cases is "competitive" in the sense that it minimizes the sum 
of payoffs allocated to Persons 1 and 3.  
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 We use a similar procedure to classify subjects on the basis of their eye movements in Part 1 

of the experiment. We determine the choice rule that best describes a subject’s eye movements. For 

each subject i (i = 1, ..., 45) and each round t (t = 1, ..., 18) we feed the eye movements data (E'it) 

into the estimated logit model, discussed in the previous section. This generates the predicted 

probabilities  that subject i is using rule k in round t (with k = 1, 2, 3). We classify each subject i 

in accordance with the rule the subject is most strongly predicted to use over the 18 rounds (arg max 

k!{1,2,3} ).  

The final step is to confront the classification based on choices with the classification based 

on eye movements. Table 1.4 shows the correspondence between the two classifications for the full 

sample (n = 45) and the partial sample excluding those who might be using a 4th rule as they do not 

always choose in line with one of the three rules (n = 30). 

Table 1.4: Classification based on choices and eye movements!

  Dominant rule based on eye movements 

 Dominant rule 
based on choices Maxi-sum Maxi-min Mini-envy 

All subjects 
(#obs = 45) 

Maxi-sum 8 2 0 

Maxi-min 9 16 1 
Mini-envy 1 4 4 

Subjects who always 
choose in line with 
one of the 3 rules 

(#obs = 30) 

Maxi-sum 8 1 0 

Maxi-min 7 11 0 

Mini-envy 0 1 2 

Note: For all subjects, Fisher’s exact test, p = .002; Kappa = 0.377, p < .001; for subjects who always choose 

in line with the 3 rules, Fisher’s exact test, p = .001; Kappa = 0.486, p < .001. 

The most important feature of the table is the number of subjects on the diagonals. The two 

classifications correspond to each other for 62% of all subjects (28 out of 45) in the full sample and 

70% (21 out of 30) in the partial sample. 14  Both correspondences are much higher than the 

percentage (33%) that would be expected if the two classifications were independent. The 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
14 We also performed a "placebo test" using the second-most dominant rule based on the eye movements 
(rather than the dominant rule) and related that to the dominant rule using the choice data.  Doing so we find 
only 7 out of 45 subjects for whom the two rules correspond (instead of 28 out of 45 when we relate the two 
dominant classifications). 
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correspondence is highly significant with the full sample both with Fisher’s exact test  (p = .002) 15 

and with Cohen's Kappa test for agreement between classifications (p < .001), and similarly with 

the partial sample (Fisher’s exact, p = .001; Kappa = 0.486, p < .001). This indicates that the 

inferences we can draw about preferences on the basis of choice data are significantly corroborated 

by the eye movements. If the choice data suggest that a subject is motivated by a certain type of 

preference, the information acquisition process revealed by the eye movements often suggest the 

same.  

As an alternative to the main analysis in Table 1.4, we related the frequencies with which 

individual subjects chose in line with each of the three choice rules ( ) to the predicted 

probabilities that they do so according to the multinomial logit model of the eye movements ( ). 

As shown in Table 1.5, we find a significant positive correlation between  and on the 

diagonal (i.e., if k = k') and negative correlations off-diagonal. This indicates that subjects who 

choose relatively often in line with a specific choice rule are also predicted to do so based on their 

eye movements.! 

Table 1.5: Correlation between the proportion of choosing in line with a rule based on choices and 

the predicted probability of choosing in line with a rule based on eye movements!

  Predicted frequency based on eye movements 

 Actual frequency 
based on choices Maxi-sum Maxi-min Mini-envy 

All subjects 

(#obs = 45) 

Maxi-sum  .231** -.140 -.091 
Maxi-min -.070  .239** -.168** 

 Mini-envy -.085 -.120  .205*** 

Subjects who always 
choose in line with 
one of the 3 rules 

(#obs = 30) 

Maxi-sum   .370*** -.397** -.027 

Maxi-min -.299**  .431*** -.132 

 Mini-envy -.262 -.173  .435** 
Note: *, **, *** denotes significance at the 5% and 1% levels, respectively. 

 To check for robustness, we also use other specifications of the multinomial logit model, 

discussed in the previous section. Although the model used for the main analysis makes good 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
gb!Fisher’s exact test is used here instead of Chi-square test because at least one of the cells has an expected 
frequency of five or less. 
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intuitive sense, it involves some more or less arbitrary choices. For one thing, we used Gaze Time - 

how long subjects look at a particular area - to measure the attention addressed at the respective 

rows (i.e., players) in the payoff matrix. An alternative measure is to use Fixation Counts, that is, 

how often subjects look at particular areas. It turns out that the analysis is robust to using Fixation 

Count rather than Gaze Time. The classification remains exactly the same. We also examined 

whether the inclusion of both Gaze Time variables (measuring attention) and Saccades variables 

(measuring comparisons) are essential. The correspondence between choice data and eye movement 

data is substantially stronger when both pieces of information are included in the logit model.16  

  Another check we performed is to base the classification only on the second time subjects 

were confronted with a particular game. Recall from the design section, that in Part 1, subjects 

processed 18 payoff matrices of which only nine were structurally different. Subjects essentially 

played each game twice, with the only difference being that the columns were re-ordered. If we 

base the classification on the data of the second game only, the fit between the two classifications 

marginally improves. Now for 30 of the 45 subjects (67%) the choice data and the eye movement 

data identify the same dominant rule. The more experienced subjects are with a particular game, the 

better the fit between choice and process data.17  

 We also examined whether the 'strength' of the eye movements information mattered. We 

analyzed whether the correspondence is better for subjects for whom the eye movement predictions 

are more skewed towards one of the choice rules. The classification over the columns of Table 1.4 

is based on the prediction derived from the logit model. This prediction (max k!{1,2,3} ) 

varies substantially over the 45 subjects. We did a median split and divided the subjects into those 

above median with stronger evidence on the rule they implement and those with weaker evidence. It 

turns out that the correspondence between choice data and eye movement data is substantially 

stronger among the former group of subjects (73%) than among the latter group (52%). The 

stronger the evidence obtained from the eye movement data, the closer the fit to the choice data.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
16 Adding information about the column gaze times, would further improve the correspondence between the 
two classifications, but we belief this would not be for structural reasons. See also footnote 7. 
17 The correspondence does not improve though if we focus on rounds 10 to 18 rather all rounds, as in the 
main analysis. 
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1.4.2   Eye movement’s predictive power 

Finally, we also explore whether the eye track data are predictive for the choice a subject makes on 

a round by round basis. For each subject and for each of the 18 rounds, we take the actual choice as 

the dependent variable and we take the choice predicted by the eye movements as the explanatory 

variable (using the M-logit model). The result shows that the eye movement predictors have 

significant power in predicting subjects’ choices [Chi2 (4) = 25.12, p < .001].   

We also test whether the eye movement data of the 6 games in which the choice cannot 

disentangle the three choice rules can predict subjects’ dominant choice rule. For the 15 subjects 

who did not always choose the allocation that was in line with all the three rules in these 6 games, 

this test is less applicable. For the 30 subjects who always chose in line with one of the three rules, 

18 (60%) subjects’ eye movement data correctly predict the dominant choice rules. The 

correspondence is significantly stronger than the expected percentage by chance 33% (Fisher’s 

exact test is used since ! ! ! for at least one of the cells, p = .014).  

A more ambitious test is to see if the eye movement data add predictive power to choice 

inferences. Thus, we predict the choice in round t (t = 2, ..., 18) using the choice rules inferred from 

period t – 1. We found that the coefficient estimates of the eye tracking predictors are significant at 

the 10% level. Adding the eye tracking predictors from round t adds to the predictive power of the 

model. However, the joint test of these predictors is not statistically significant [Chi2 (4) = 6.41, p = 

0.171].   

Overall, these analyses provide support for the robustness of our main result that there is 

significant and meaningful relationship between the choice data and the eye movement data. 

 

1.5    Exploring the Misclassifications 

What is the reason that for 17 subjects the two classifications do not match? In this section we 

explore some possible explanations.  

 One possibility is that some subjects make choices that are inconsistent or contain an 

element of randomness. Recall that subjects are confronted with two versions of each of the nine 

different payoff matrices, where the only difference is that columns 1 and 3 are switched. If a 

subject chooses consistently, he or she prefers the same allocation in these two versions of the same 

game. Arguably, if subjects do not make choices consistently it will be harder to classify them 

unambiguously, both in terms of their revealed preferences and in terms of their eye movements. 
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The data show that the match between the two classifications (Table 1.4) is weaker for the 

inconsistent subjects than for consistent ones. There are 24 subjects who make an inconsistent 

choice at least once in the non-overlapping rounds, and for 13 of these (54%) the two classifications 

correspond. Of the 21 consistent subjects, there are 15 (71%) for whom the classifications 

correspond. The difference between the two groups, however, is not statistically significant (Chi-

square test, p = .117).18 

 Another possibility is that some subjects have other preferences than the three basic types 

we elicit. One indication for this is that subjects sometimes make choices that are not in line with 

any of the three rules we consider. Of the 18 games, there are 6 games for which the predictions of 

the three rules overlap, that is, there is one allocation that is in line with all of the three choice rules. 

Still, there are 15 subjects who make at least one choice that is not in line with this allocation.19 Of 

these 15 subjects there are 8 (53%) with a mismatch (i.e., who are not on the diagonal of Table 4), 

whereas of the other 30 subjects, there are only 9 (30%) for whom the classifications do not match. 

The difference between the two groups of subjects is close to marginally significance (Chi-square 

test, p = .128). This suggests that one potential reason for the misclassifications is that some 

subjects act in accordance with a preference that is not captured by the three rules we consider. 

 Finally, it is noteworthy that in a majority of the mismatches (9/17) the choice data indicate 

that a subject is using Maxi-min, while the eye movements suggest that the subject is using Maxi-

sum. One possibility is that some of these misclassified subjects are actually motivated by 

inequality aversion (a convex combination of Maxi-min and Mini-envy) or by quasi-maximin (a 

convex combination of Maxi-min and Maxi-sum). If the component of Maxi-min dominates, the 

choice data will classify these subjects as Maxi-min. At the same time, the eye track data may 

suggest otherwise as subjects are not merely acquiring information which allows them to maximize 

the minimum payoff, they are also acquiring information to evaluate envy (Mini-envy) or  

efficiency (Maxi-sum) associated with the different allocations. Thus, it cannot be ruled out that 

subjects who are classified as Maxi-min are in fact inequality averse or quasi-maximin. This 

exemplifies that inferences based on choices have their limits as there is always a possibility that 

there are other choice rules that one has not taken into consideration. This also provides an 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
18 A somewhat related analysis uses response times. With a median split analysis we find that subjects who 
make decisions relatively quickly (below median response times) display a weaker correspondence between 
the two classifications (52%) than subjects who take relatively long to make a decision (73%). The 
difference is not significant (Chi-square test, p =.155).  
19 Typically, the allocation they choose in these cases is "competitive" in the sense that it minimizes the sum 
of payoffs allocated to Persons 1 and 3.  
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illustration of how eye tracking data can be used as a complimentary source of information. If a 

subject’s information acquisition pattern does not correspond to the choice inferences, this may hint 

at the possibility of mis-specification, which could then lead to the investigation of alternative 

preference models.  

 Summarizing, we find some support for the hypothesis that the correspondence between 

choice and process data in our experiment is hindered by the fact that some subjects simply act 

inconsistently, as well as for the possibility that some subjects act on preferences which are not 

modeled. 

 

1.6    Concluding Discussion 

In this paper we classify subjects' social preferences on the basis of two types of information: 

choices and eye movements. We find a significant correspondence between the two classifications. 

If a subject's choices are best described by a particular preference then, in many cases, the visual 

process of information acquisition also suggests that the subject is acting in line with that 

preference. We believe this lends credibility to the behavioral relevance of social preferences 

models, as well as the inferential methods used to identify them. 

 Our analysis indicates that there is structural information in the eye movement data. Even 

though less than perfect, the observed correspondence between choice and process data is 

significant and meaningful. The classification based on the eye movements relies entirely on 

subjects' visual inspection of the payoff matrix. The fact that this alone allows for reasonably 

accurate inferences on subjects' revealed preferences can be regarded as remarkable, especially in 

view of the noise that typically accompanies both choice and process data. Moreover, it is 

noteworthy that the eye tracking data have significant predictive power for the ensuing decisions 

that individuals make.   
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Appendix A1. Payoff matrices 

1 A:ME B:Mm C:MS  2 A:MS B:Mm C:ME 
Person 1 11 15 21  Person 1 21 15 11 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 7 4  Person 3 4 7 1 

 
3 A:ME B:Mm C:MS  4 A:MS B:Mm C:ME 
Person 1 10 15 21  Person 1 21 15 10 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 7 4  Person 3 4 7 1 

 
5 A:ME B:Mm C:MS  6 A:MS B:Mm C:ME 
Person 1 12 15 21  Person 1 21 15 12 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 8 4  Person 3 4 8 1 

 
7 A:ME B:Mm C:MS  8 A:MS B:Mm C:ME 
Person 1 12 15 21  Person 1 21 15 12 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 9 4  Person 3 4 9 1 

 
9 A:ME B:Mm C:MS  10 A:MS B:Mm C:ME 
Person 1 12 15 22  Person 1 22 15 12 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 7 4  Person 3 4 7 1 

 
11 A:ME B:Mm C:MS  12 A:MS B:Mm C:ME 
Person 1 12 15 23  Person 1 23 15 12 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 1 7 4  Person 3 4 7 1 

 
a A:*  B  C  b A  B C:* 
Person 1 12 13 15  Person 1 15 13 12 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 8 4 2  Person 3 2 4 8 

 
c A:*  B  C  d A  B C:* 
Person 1 11 13 15  Person 1 15 13 11 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 8 5 2  Person 3 2 5 8 

 
e A:*  B  C  f A  B C:* 
Person 1 11 13 16  Person 1 16 13 11 
Person 2 9 9 9  Person 2 9 9 9 
Person 3 8 4 2  Person 3 2 4 8 
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Appendix A2. Experimental Instructions 

Welcome to our experiment. If you follow the instructions carefully you can earn a considerable amount of 

money. You will get 2 Euro as a show-up fee. How much you earn in addition to that will partly depend on 

the decisions you make in the experiment. You can collect your earnings, privately and in cash, in room 

K412 from March 24 - March 26 (10:00-16:00). The experiment consists of two parts.  

 

Instructions for Part 1 

Part 1 consists of 18 rounds. In each round, the computer screen will show a table with three different 

allocations: allocation A, allocation B, and allocation C. Each allocation involves three amounts - which we 

will call payoffs - to three different persons: person 1, person 2 and person 3. Here is an example: 

 allocation A allocation B allocation C 

person 1 6 3 10 

person 2 4 4 5 

person 3 1 7 2 

 

In the example, allocation A implies that person 1 gets a payoff of 6 Euro; person 2 gets a payoff of 4 Euro 

and person 3 gets a payoff of 1 Euro. Similarly, the table displays the payoffs implied by allocations B and 

C. 

 

Your task in each round is to decide which of the three allocations A, B, or C you prefer the most, if you 

would receive the payoff of person 2, and two other participants in the experiment would receive the payoffs 

of person 1 and person 3, respectively.  

 

Here is how your earnings for part 1 will be determined.  

1. After the experiment, you will be matched with two other participants whom we randomly select 

from participants to this experiment.  

2. You will not get to know the identity of the other two participants, nor will the others be able to 

identify you.  

3. We will randomly assign you and the other two participants to the three roles: person 1, person 2, 

and person 3. So, one of you will be person 1, another will be person 2, and the other will be person 

3. 

4. We will randomly choose one of the 18 rounds, and implement the preferred allocation (A, B or C) 

of person 2 for that round. The payoffs corresponding to that allocation determine your earnings.  
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Note that your preferred allocation for the selected round only matters if you are assigned to the role of 

person 2. If you are assigned to the role of person 1 or person 3, your own decision is irrelevant to your 

earnings, as the earnings are determined by the decision of person 2. 

 

Here are some questions to test your understanding.  

" Suppose you are assigned the role of person 2, and the round selected for payment involves the table 

above. How much would you receive as payment if you have opted for allocation C?                                            

[                       ]  

" Suppose you are assigned the role of person 2, and the round selected for payment involves the table 

above. How much would person 1 receive as payment if you have opted for allocation A?                   

[                       ]  

" Suppose you are assigned the role of person 1, and the round selected for payment involves the table 

above. How much would you receive as payment if person 2 has opted for allocation B?                    

[                       ]          

 

Please let us know when you have finished the test questions, so we can check them. 

This completes the instructions for Part 1. It is very important that you understand the way the earnings are 

determined. If something is not crystal clear to you, please do not hesitate to ask. 

 

After the completion of Part 1, you will receive the instruction for Part 2. In the second part, your earnings 

will not depend on the decisions of other participants. It is rather a quiz in which you can earn money by 

giving the correct answer.  
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Instructions for Part 2 

 

Part 2 consists of 24 rounds. In each round you will be asked a question. For each correct answer you will 

receive 20 Eurocents. 

 

Just as in part 1, for each round the computer screen will show a table with three different allocations: 

allocation A, allocation B, and allocation C. Here is an example: 

  

 allocation A allocation B allocation C 

person 1 6 3 10 

person 2 4 4 5 

person 3 1 7 2 

 

You will be asked a question about the allocations. The questions will be of three different types.  

1. Which allocation gives the highest sum of the payoffs?  

2. Which allocation gives the lowest difference between the maximum payoff and person 2's payoff? 

3. Which allocation gives the highest minimum payoff? 

 

For the example above, the correct answers would be as follows: 

1. The sum of the payoffs is 6+4+1=11 for allocation A, 3+4+7=14 for allocation B, and 10+5+2=17 

for allocation C. Therefore, the allocation that gives the highest sum of the payoffs is: allocation C. 

2. The difference between the maximum payoff and person 2's payoff is 6-4=2 for allocation A, 7-4=3 

for allocation B, and 10-5=5 for allocation C. Therefore, the allocation that gives the lowest 

difference between the maximum payoff and person 2's payoff is: allocation A. 

3. The minimum payoff is 1 for allocation A, 3 for allocation B, and 2 for allocation C. Therefore, the 

allocation that gives the highest minimum payoff is: allocation B. 
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Here are some questions to test your understanding: 

 

 allocation A allocation B allocation C 

person 1 2 7 11 

person 2 5 5 3 

person 3 6 3 2 

 

 

1.   Which allocation gives the highest sum of the payoffs?       

      Allocation [         ]  

 

2. Which allocation gives the lowest difference between the maximum payoff and person 2's payoff?                                                        

    

Allocation [         ] 

 

3. Which allocation gives the highest minimum payoff?          

Allocation [         ] 

 

Please let us know if you have completed the three test questions. 

 

As stated above, you will be asked in total 24 questions and you will receive 20 Eurocent for each correct 

answer. Upon the completion of part 2, you click “OK” on the final screen. Then the experiment ends and 

you can leave the cubicle.  

 

Thank you for participating in our experiment. 
  
!  
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Appendix A3. Sample Screens 

Part 1!

 

Part 2  

!
!
!
!



! #d!
!

Appendix B. Multinomial logit model 

Figure B1.  Different proportions of gaze time and saccades for the 3 rules in Part 2  

Choice rule 1: Maxi-sum!

!
 

 

 

 

 

 

 
Choice rule 2: Maxi-min!

!
 

 

 

 

 

 

 
Choice rule 3: Mini-Envy!

Note: this figure depicts, for each choice rule, 

the proportion of average gaze time in each 

row (person), as well as the proportions of 

average saccades between rows.  

!

Person 1 

A B C 

Person 2 

Person 3 

.06 

.46 

.03 

.37 

.08 

.55 

Mini-envy 

.35 
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Table B1: Estimates for the choice rule in Part 2 

  
Maxi-sum  Maxi-min  

coeff. (robust s.e.) coeff. (robust s.e.) 

GAZE_ROW_1 0.659 (0.915)   -5.408*** (1.130) 

GAZE_ROW_3 -0.051 (1.630)   2.713** (1.337) 

SAC_WITHIN_ROWS    -4.643*** (0.855) -1.176 (0.968) 

SAC_BETWEEN_ROWS12   -2.000** (0.845)   -2.477** (1.202) 

SAC_BETWEEN_ROWS23 0.939 (1.156) -0.023 (1.070) 

SAC_BETWEEN_ROWS13    4.947** (2.027)    3.641* (1.926) 

CONSTANT 1.403 (1.032)     2.988** (1.288) 

N = 993, loglikelihood = -792.6 

Wald Chi2 = 124.6 (p<.001), Pseudo R2 = 0.273 

Notes: Model estimated with Mini-envy as the base category. Observations are clustered at the subject 

level. *, **, *** denotes significance at the 10%, 5%, and 1% level, respectively. 
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Chapter 2 

Cheating in Mind Games: The Subtlety of Rules Matters20 

 

2.1 Introduction 

Society needs rules, and these rules need to be enforced since there is often an incentive to break 

rules for monetary gains.  The enforcement of rules, however, does not always require costly 

punishment mechanisms.  Though motivated by economic incentives to cheat, people often refrain 

from cheating out of social and moral considerations.  Sometimes all it takes is a little tinkering 

with the rules to curb cheating. By exploiting two variants of a simple cheating game, which I call 

the “mind game”, I show in this paper how cheating behavior is significantly affected by the 

ordering of the instructed steps.  

     The mind game is a die game in which subjects make a choice purely in their minds. The 

game consists of three steps: “choose a side”, “throw a die” and “write the chosen side on paper”. In 

both variants of the game subjects first choose which side of a six-sided die will count for their 

earnings: the side facing up “U” or the side facing down “D”. Since subjects get paid based on their 

self-reported choice, they can cheat by lying about the choice made. The experimental manipulation 

rests on the prescribed order of the last two steps.  In the “Throw-first” treatment, subjects are 

supposed to first throw the die and then write the chosen side, “U” or “D”.  In “Write-first”, 

subjects are supposed to write the chosen side prior to throwing the die, which would prevent them 

from cheating if the order of the steps is followed.  Because the order of the steps are only 

prescribed and not enforced, subjects can still cheat in “Write-first”, but with greater physical or 

mental effort.  In order to cheat, they have to either overwrite the side they wrote down, which can 

leave a trace of cheating, or disregard the prescribed order of play and play the game as if in 

“Throw-first”. This study shows how such subtle variation in the rules of the game affects the 

extent of cheating. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
20 This chapter is based on Jiang (2013).  
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   Cheating in both variants refers to lying about the side chosen that results in a higher payoff 

than that of the honest side.  I use the term “cheating” to distinguish it from pure lying since 

subjects can also lie for earning less. Thus, the type of cheating studied here is similar to what Erat 

and Gneezy (2012) classify as “selfish black lies”, lies which benefit self at the cost of others, 

except that here cheating is at expense of the experimenter instead of other experimental subjects.  

     The mind games used in this paper add to the recent experimental paradigms that utilize the 

known distributions of die or coin tosses to infer cheating (e.g., Bucciol and Piovesan, 2011; 

Fischbacher and Föllmi‐Heusi, 2013; Greene and Paxton, 2009; Hao and Houser, 2010).  In 

Fischbacher and Föllmi‐Heusi, subjects roll a six-sided die in a private room and get paid according 

to the self-reported outcome of one die throw, without the first step of the mind game in making a 

choice of the side in mind. Cheating can in theory still be detected if there is a hidden camera. 

Cheating cannot be statistically inferred at the individual level. In the mind game, subjects need not 

fear the exposure of their lying even under camera surveillance since the choice is made purely in 

the mind. 21  But subjects might fear the statistical inference of cheating since the game is repeated 

for twenty rounds.  In this sense, the Throw-first variant resembles the coin-flip task by Greene and 

Paxton (2009). Their cheating game paradigm is less known to economists because the aim of the 

paper was to study the neural activity associated with honesty and dishonesty using fMRI and 

reaction time results.  Nevertheless, the rules of the cheating task are similar to the Throw-first 

variant: subjects were asked to first make a guess about the coin flip outcome and self-report the 

guess only after they see the coin flip outcome.  The priming of making a guess and making a 

choice can differ slightly, but to a negligible extent. Nevertheless, using a six-sided die instead of a 

coin has the advantage that the cheating gain varies with die outcomes.  Since the gain equals the 

difference between the points of the opposite sides, which always add up to 7, it ranges from five 

points of difference with die outcomes “6” and “1” (high), three points with “5” and “2” (medium), 

to one point with “4” and “3” (low).  The non-intrusive within-subject treatment of cheating gains 

enables further investigations on the more subtle and automatic cheating “strategies”.   

The results show that while no one cheats 100% in both variants, subjects in Write-first 

cheat significantly less.  Moreover, subjects in Write-first only cheat for low gains whereas those in 

Throw-first cheat the most for medium gains.  There are mainly two potential explanations for the 

distinct cheating patterns.  First, subjects may dislike rule-breaking per se, and they cheat less in 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
21 See also Shalvi, Handgraaf & De Dreu (2011) who try to eliminate fear of detection by letting subjects roll 
the die under a cup instead of in the open. 
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Write-first because cheating implies not only lying, as in Throw-first, but also breaking the rule of 

following the prescribed order of play.  This explanation however cannot easily explain the result 

that subjects in Write-first only cheat for low gains and forego the opportunities to cheat in the face 

of other gains after the rule of the prescribed order is already broken.  Second, recent theories and 

findings suggest that people care about keeping a moral (self) image (e.g., Benabou and Tirole, 

2002; Fischbacher and Föllmi‐Heusi, 2013), and they only cheat to the extent that their moral image 

is maintained (Ariely, 2012; Mazar, Amir & Ariely, 2008).  For moral judgement, intentions matter 

(Charness and Dufwenberg, 2006; Falk, Fehr & Fischbacher, 2008).  In Write-first, it is harder to 

keep a moral image because one’s bad intent to cheat is harder to deny or ignore given the 

deliberate act of postponing writing in order to cheat.  In Throw-first, one can more easily deceive 

oneself about the nature of cheating as it only requires an internal twist of the mind.  One can more 

easily get away with excuses that the cheating outcomes are due to errors or “luck”.  Process can 

matter more than the mere outcome as it helps to discern the actor’s good or bad moral disposition.   

 

 

2.2   Experimental Design 

2.2.1 Mind game 

The mind game consists of three steps: “choose a side”, “throw a die online” and “write the chosen 

side on paper”.  Subjects choose purely in mind which side of the die counts for their final earnings, 

the side facing up (U) or the side facing down (D), and get paid based on the actual die outcomes 

and their self-reported choices of sides (see Table 2.1). 

       Table 2.1: Earning points corresponding to “Up” or “Down” 

  
 

     

U 1 2 3 4 5 6 
D 6 5 4 3 2 1 

                  Note: Every point is equivalent to five Euro-cents. 

 

Subjects can cheat by writing down a different side than the one chosen on the paper outcome 

forms. Moreover, they can only cheat by misreporting the side, since they do not self-report the die 
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outcomes that are randomly generated and recorded online. Cheating gains vary from 5 points (1 vs. 

6), 3 points (2 vs. 5) to 1 point (3 vs. 4). By repeating the game twenty times, cheating can be 

inferred both at the aggregate and at the individual level if the proportion of  “lucky” choices 

reported is statistically improbable. To examine how the order of steps affects cheating behavior, 

the two treatments differ only in the prescribed order of the last two steps (see Table 2.2): 

                            Table 2.2: Steps of the two mind game variants 

     The order of the steps 

Throw-first: Choose " Throw " Write 

Write-first: Choose " Write " Throw 

 

In order to cheat, subjects in Write-first have to, in addition to lying, either overwrite the side 

they wrote down or mentally disregard the prescribed order of steps and throw before writing. It 

turns out that no one made any correction on the outcome form. Thus, the order of steps that 

cheaters follow is identical in the two variants: choose a side, throw the die and write the side.  

 

2.2.2 Experimental procedure  

The experiment was conducted in CentER lab at Tilburg University in September 2010.  There were 

three sessions in each treatment, and 43 subjects in total participated. 22  A session lasted 30 minutes 

on average including 20 rounds of the mind game as well as a short questionnaire.  On average, 

subjects earned 6 Euro. Instructions were read aloud to subjects in the waiting hall followed by a 

test of understanding (see Appendix A1 for the instructions).  Afterwards, they sat in front of 

separated computers with a paper outcome form and played the game at their own speed (see 

Appendix A2 for the outcome form and Appendix B for the screen shots).  On the welcoming page 

online, they were asked to come up and fill in a personal password for picking up their payment in 

the secretaries’ office one week later.  In this way, anonymity from the experimenter was assured.   

It is reasonable to expect that subjects hold the belief that the experimenter has no access to 

their minds in both treatments.  The experimenter also has no possibility to make any statistical 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
22 Four out of forty-three subjects cannot be included in the analysis: two self-reported confusion about the 
game and expressed disagreement with the answer to the understanding test in the post-experimental survey; 
another two had a same password which made it impossible to match their choices of sides to the die 
outcomes since the password was the only source of information for the matching.  
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inference about either subjects’ honesty or their success/luck during the experiment. This is partly 

achieved by the method of combining computer with paper and pen. To make any inference, the 

experimenter needs to know both the sides chosen and the die outcomes, which is only possible 

after subjects submit their outcome forms. Even when subjects submitted the outcome form at the 

end of the experiment, the experimenter also cannot make any statistical inference without going 

through the lengthy process of matching each outcome form to the die outcomes in the online 

database, since only “U” or “D” were written on the paper outcome form. In case subjects might 

fear statistical inference by the experimenter after the experiment, such fear can be assumed to be 

the same in both treatments. Nevertheless, the act of switching the steps, not the lying of the side, 

can in theory be caught but with great difficulty.  Since subjects go through the entire experiment at 

their own speed for every step and every round, it is very difficult for the experimenter to eyeball if 

subjects follow these steps or not, unless the experimenter pauses the whole experiment for 

investigation. Even if the experimenter could have all of a sudden walked towards a certain subject 

during the experiment, all three steps would have been finished within a few seconds before the 

experimenter arrived. Still, in Write-first, subjects might have bigger fear of being caught in Write-

first even without any supervision as the perceived risk of being caught matters more for behavior 

than the actual risk. This experiment does not rule out the possibility that the subtle rule 

manipulation of the order of steps leads to more effective governance by affecting the perceived risk 

of being caught without incurring actual cost of supervision. 

Since the experiment is rather short, subjects might easily figure out the experimental 

purpose and behave in an unexpected manner. The unusual combination of computer and paper and 

pen might also lead subjects to over-contemplate on what the experimenter is after. To hide the 

focus on cheating, I included a truthful yet uninformative introduction of the experimental purpose 

(see Appendix A1). In short, subjects are informed that it is about “…individuals’ successive 

responses towards outcomes that are randomly generated in an incentivized lottery setting…” The 

emphasis was put on the sequence of “Up” or “Down” chosen, rather than their earnings in the 

experiment. This way, it might be more natural that subjects were required to hand in a paper 

outcome form containing only the sides chosen in each round, UDUD… And it might alleviate the 

potential suspicion towards the mix and match method of computer and paper and pen. However, 

future experiments using a control treatment without the introduction can be run to find out the 

exact effect of such an introduction on cheating behavior.  In the survey after the experiment, a few 

students expressed concern about the possibility to cheat in this experiment and warned the 
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experimenter to upgrade the procedure to prevent fraud. For instance, one subject wrote, “there is 

one problem, I just think people can change their decisions after they see the result.” Two students 

orally communicated a similar message to the experimenter after the experiment was over. 

 

2.3 Results 

!
Result 2.1.1: Subjects in Throw-first have significantly higher foresights than those in Write-first. 

There are a number of ways to infer the probability of cheating in the mind game.  A 

straightforward approach is to test if subjects earn improbably more “4”, “5”, “6” than “1”, “2”, “3”, 

as if they had “foresight” of the die outcomes when they chose the side.  First, let !!" be the indicator 

of lucky earnings which are higher than three for individual ! in round!!; let individual “foresight” 

!! denote the average of lucky earnings !!" over the 20 rounds of individual !:  

!! !
!!"!"

!!!
!" !!!!"!!!!" ! !!!"!!"#$%$& ! !! !!!!"!!"#$%!! 

  FT is defined as the average !! in Throw-first and Fw as the average !!!in Write-first. As the 

die is fair, under the null-hypothesis of no cheating at all, !!"!should be binomially distributed with 

0.5 incidence of high earnings “4”, “5”, “6”.  Thus, inference of cheating can be drawn when the 

proportion of high earnings significantly deviates from the theoretical level of 0.5. It turns out that 

the hypothesis that there is no cheating at all at the treatment level can be rejected based on the one-

tailed binomial test (Throw-first: 269/420, p = 0.001; Write-first: 197/360, p = 0.041). An 

alternative way to infer cheating is to test if subjects’ average earnings are significantly higher than 

3.5. Such an earning-based test also takes into account the size of the gain instead of purely the 

frequency. It turns out that the null-hypothesis that the average earnings are 3.5 can be rejected only 

in Throw-first (Wilcoxon Signed-rank test, n = 21, p < 0.000), but not in Write-first (n = 18, p = 

0.27).  Cheating in Write-first is not robust based on earnings. One possibility of not finding 

significant cheating based on earnings is that subjects might have tried to cheat marginally in gain 

to avoid being suspected by experimenters’ eyeballing. In other words subjects might have 

restricted cheating only to rounds with low gains.  Moreover, subjects in Write-first also seem to 

restrict cheating frequency in order to avoid a suspicious high foresight at the individual level.  

Based on independent observations of individual foresight !!, it is only in Throw-first that the mean 
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individual foresight is significantly higher than 0.5 based on the Wilcoxon Signed-rank test (Throw-

first: n = 21, p = 0.001; Write-first: n = 18, p = 0.11).   

Above all, subjects in Write-first cheat much less, if at all, as their foresights are 

significantly lower than those in Throw-first (Fw = 0.55 vs. FT  = 0.64) [two-tailed Mann-Whitney-

Wilcoxon test (MWW) based on independent observations !!, p = 0.032].  The treatment difference 

in cheating is robust using the earning-based measure (see Appendix C1).   

An interesting question remains in what way subjects cheat more in Throw-first.  Is the 

difference due to more subjects cheating in Throw-first or subjects in Throw-first cheating to a 

bigger extent? As partly depicted in Figure 2.1, although no one has the foresight level of 100%, 

Throw-first features a higher proportion of statistically identifiable “cheaters” (33% vs. 11%, 

Fisher’s Exact test, p = 0.1), defined as those who exhibit improbably high individual foresight (Fi ! 

0.7) (one-tailed binomial test, 14/20, p = 0.058).  

 
Figure 2.1: Distributions of Individual Foresights 

 

However, in the light of the “small cheating” found in Mazar et al. (2008), if subjects 

sometimes cheat so little that cheating is not statistically inferable at the individual level, it is then 

still possible that there are as many subjects who cheated in Write-first except that they only 

cheated to the extent that the foresight remained below the 0.7 cheater threshold and hence could 

not be detected by statistical inference as cheaters as if in disguise.  One piece of evidence that 

points to the potential existence of cheaters in disguise is that the proportion of subjects whose 
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foresights are at least 0.5 or above in Throw-first is not statistically different from that in Write-first 

(85% vs. 78%, FE, p = 0.4).  This is mainly due to the spike at the level of 0.55 in Write-first, which 

might even suggest a small cheating threshold around 0.6 although more data is needed to confirm 

this. Overall, it points to the intricacy in the cheating patterns and the possibility that the difference 

in the order of play might have caused subjects to cheat more cautiously to avoid being suspected 

by statistical inference.  As follows, Result 2.1.2 suggests that subjects in Write-first seem to have 

cheated more for small gain, if at all. 

 
Result 2.1.2: Treatment difference of individual foresight is statistically significant only for medium 

gain, weakly significant for high gain and insignificant for small gain. 

Previous studies have shown slightly different results on the exact cheating patterns 

corresponding to different cheating gains. Gneezy (2005) uses a sender-receiver communication 

game and shows that lying increases with the gain from the lie. Similar findings are found in 

follow-up studies in which lying is explicitly hurting other experimental participants. As for studies 

in which lying is at the cost of the experimenter, Fischbacher and Föllmi‐Heusi (2013) found that 

not all subjects cheat for the highest gain, although the highest gain is still more often reported than 

the second highest gain. In contrast, Mazar et al. (2008) showed that subjects cheat for the two 

lower gains, but not for the two higher gains.  Shalvi et al. (2011) shows that subjects avoid both 

major and minor lies. In this experiment, the cheating levels seem to differ both across and within 

treatments, corresponding to cheating gains of 1, 3 and 5, as depicted in Figure 2.2. The treatment 

difference in foresight is mainly driven by the behavioral differences in cheating for medium gain as 

the individual foresight difference is insignificant for small gain (MWW, n = 21 vs. 18, p = 0.39), 

significant for medium gain (p = 0.02) and weakly significant for high gain (p = 0.1). 

Figure 2.2: Average Foresight and Cheating Gains 
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While significant cheating can only be found for small gains in Write-first, it is found for all 

levels of gains in Throw-first with its peak for medium gains. In Throw-first, the null hypothesis of 

no cheating is rejected for all levels of gains at the group level (one-tailed binomial test, small gain: 

83/139, p = 0.014; medium gain: 107/153, p < 0.001; high gain: 79/128, p = 0.005).  Moreover, the 

average foresight level is at its peak at the medium gain and higher than that at the small gain with 

weak significance [Logistic regression with!!!" as dependent variable, Wald chi2(1) = 3.3, p = 0.07, 

z =-1.82, Standard Error adjusted for 21 clusters], and statistically insignificant when compared 

with high gains (p = 0.11).  This indicates that some subjects might have avoided minor lies, partly 

confirming the pattern shown in Shalvi et al. (2011).  In Write-first, the null hypothesis of no 

cheating at the group level is rejected in and only in the case of small gain when die outcomes are 3 

and 4 (one-tailed binomial test, 63/109, p = 0.06), consistent with the “small cheating” pattern 

found in Mazar et al. (2008). However, the probability of !!" = 1 for small gain is not significantly 

higher than for either of the other two gains in within-treatment bilateral comparisons (logistic 

regressions with!!!" as dependent variable). Robustness check with more data is necessary to 

confirm that this pattern was not due to chance.  

Since subjects play the game repeatedly twenty times, the question remains whether the 

difference in cheating patterns is robust over time.  Do they cheat differently in the latter rounds 

after gaining more experience with the game?  It turns out that while the foresight levels remain the 

same in the first half and in the second half in Throw-first (Wilcoxon Signed-rank test, 0.63 vs. 

0.65, n = 45, p = 0.58), foresight level drops in the second half in Write-first but not statistically 

significant (0.58 vs. 0.51, n = 18, p = 0.21).  Treatment difference in foresight is however 

significant in the second half (MWW, n = 21 vs. 18, p = 0.038), and not in the first half (p = 0.245).  

Moreover, the distinct cheating patterns regarding different gains are also more pronounced in the 

latter rounds (see Appendix C2 for details on the time trend of cheating patterns).  All in all, the 

result seems to confirm a stronger treatment difference in cheating behavior over time.  

Overall, the extent of cheating seems to differ depending the size of gain. In Treatment 

Throw-first, subjects cheat the most for the medium gain. In Write-first, if it was not due to chance 

that cheating only occurred for small gain, then it is possible that some subjects intended to cheat 

but changed their mind and refrained from cheating when the die outcomes yielded a medium or 

high gain. However, given the few cases of cheating in Write-first, future experiments with a bigger 

sample size should be run to check the robustness of this pattern. If the result turns out to be robust, 

an important implication would be that some subjects forego cheating in some rounds, even though 
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they would have already broken the prescribed rule of the order of play and postponed writing down 

the side.  This implication would cast doubt on the “rule-breaking aversion per se” explanation as 

the main drive behind the treatment difference.  If subjects cheat less in Write-first because they 

want to break fewer rules, then they should simply switch the order of the steps less often and 

always cheat regardless of the level of gain.  Rather, this result would then be more in line with the 

explanation that subjects cheat less in Write-first because their moral self-image is hurt by the 

additional deliberate act of switching the order of step.  Foregoing cheating in the face of high 

cheating gain (or only cheat for small gain) can help reconcile subjects’ moral image and the desire 

to cheat (Mazar et al., 2008).  Meanwhile, it raises the question of whether a more deliberate 

cheating process would potentially require more or less cognitive efforts in resisting the cheating 

temptation.   

 
Result 2.2: The honest in Throw-first spend more decision time than those in Write-first.  

Result 2.2 is based on reaction time data, assuming that more reaction time indirectly indicates more 

cognitive efforts exerted (e.g., Rubinstein, 2007).  Since subjects go through the exact same steps, it 

allows us to draw inferences based on the decision time about the cognitive efforts required for 

subjects to stay honest.  Would the exerted cognitive efforts differ in the two variants?   According 

to Greene and Paxton (2009), the cognitive efforts exerted should not differ since their findings 

suggest that honesty results from the absence of temptation rather than the active resistance of 

temptation.  Notwithstanding the response time’s general tendency to be noisy and the limited 

sample size in this experiment, I find that non-cheaters (as defined earlier) in Throw-first  (n = 15) 

spent on average 15 seconds per round, which is significantly more than the average of 11 seconds 

spent by the non-cheaters in Write-first (n = 16) based on both non-parametric test (MWW, p = 

0.06) and a linear regression with standard error adjusted for 31 clusters [F(1, 30) = 6.08, p = 0.02]. 

The result seems to suggest that subjects struggle more to be honest in Throw-first, potentially 

because the harm on the moral image, if one cheats, is not sufficiently big to induce more clear and 

active cheating resistance.  

 So far, all the results are in line with the moral image explanation. Nevertheless, the 

somewhat puzzling and intricate cheating patterns triggered by the small variation in the rules of the 

game call for further investigations on the underlying psychological processes.  The subtlety of the 

manipulation also calls for caution in the potential fragility of the result. As mentioned above, 
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future experiments can be run to systematically investigate the effect of the additional introduction 

for hiding the focus on cheating.  

It also remains an interesting topic to disentangle the effects of subjects caring about self-

image or the image perceived by others.  Moreover, it could be the case that people simply care 

about their moral image rather than having an intrinsic cheating-averse preference and thus might 

be even willing to lie about their lying.  When subjects were asked how they decide about the side 

in the survey, deciding randomly or deciding ahead for a few rounds or all rounds, about two-third 

in Write-first and half in Throw-first reported deciding ahead, appearing to have played the game 

honestly.  As it turns out, cheating was found among those who reported “deciding ahead” in both 

variants (!!= 0.554, n = 11; !!= 0.63, n = 9), but not among those “deciding randomly” in Write-

first. Economic major and gender also seem to play a role on the overall cheating propensity. Male 

participants (n = 19) have higher individual foresights on average than those of female participants 

(n = 19) (0.64 vs. 0.56, MWW, p = 0.07). Economic and econometrics students (n = 14) have 

higher individual foresights than those of the non-economics students23 (n = 24) (0.66 vs. 0.56, 

MWW, p = 0.08). Moreover, the gender effect is only robust among non-economics students (p = 

0.03) and the Economics major effect is only robust among female participants (p = 0.08). But 

given the small sample size, more data are required to make more general claims. 

 

2.4.  Conclusion 

By exploiting two novel variants of the mind game, I show in this paper how the variation in the 

mere order of play, which makes the cheating process more or less deliberate, significantly affects 

cheating behavior.  While subjects in Throw-first only need to lie about the choice made purely in 

the mind, those in Write-first need to play the game in a different order than the one prescribed in 

order to cheat.  The overall results suggest that cheating in Write-first is curbed by the required act 

of changing the order of play.  Subjects not only cheated less frequently, they also most likely have 

foregone cheating in the face of medium and high cheating gain.  The most plausible explanation of 

the results is that one’s moral image is more hurt in Write-first because the deliberate choice of 

changing the order of play implies that subjects are taking a more active role in their cheating and 

thus more responsible for the cheating outcome.  An alternative explanation is that subjects in 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
23 It includes 17 students majoring in finance, accounting and other business majors as well as 6 in 
information management and 1 in sociology. 
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Write-first fear the detection of switching the order of steps and as a result reveal their intent to 

cheat. The reaction time results further suggests that the additional deliberate act required to cheat 

in fact helps subjects in reducing the cognitive efforts to stay honest and resist the cheating 

temptation.   

As a policy implication, my results suggest that sometimes even small changes in the rules, 

like the order of the instructed steps, are enough to render cheating more effortful and the intent to 

cheat more clear, and in turn prevent people from cheating.  For instance, imagine a small reform in 

the tax filing procedure. Instead of letting citizens file their taxes only once a year all together, make 

it obligatory that they report a taxable item within a month after the event occurs. To prevent any 

cumbersome procedure, these periodically self-reported paper or electronic files only need to be 

dated and signed, and at most submitted online in a personal taxation account, without the need of 

any immediate attention in filing it for calculating tax return. This way, for each item one evades, 

one would have to purposefully break the rules of filing it on time, which would reveal their intent 

to evade taxes and even in a repeated manner if they evade multiple items. Just the mere rule of 

requiring the act of noting down a tax relevant item when it occurs is sufficient to make any error or 

omission less likely, and if occurred, the intent to cheat more transparent. This could potentially 

eliminate the type of tax evasion that relies on the self-deceptive excuses of errors resulting from 

memory fuzziness or multiple items handling.  

Lastly, as the mind game is unobtrusive, easily implementable and yet versatile, it enables a 

wide range of investigations on intricate cheating patterns and can serve as a useful tool for future 

research on cheating. 
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Appendix A1. Experimental Instructions  

Introduction: 

It is known that human beings seem to expect dependencies between successive events in spite of the fact 

that they know that the events occur independently of each other. Individuals’ successive responses tend to 

be mutually dependent towards outcomes that are randomly generated. This experiment studies individuals’ 

successive responses towards outcomes that are randomly generated in an incentivized lottery setting. 

Payment：  

At the beginning of the experiment, you will be asked to come up with a personal password for the sake of 

the payment. As of 20th September, you can pick up your payment by presenting your password to the 

secretaries of Department of Economics in K412. At the end of the experiment, you will be also asked to fill 

in a short online questionnaire in which you have to fill in the same password as the one for the experiment 

in order to guarantee an additional reward for the questionnaire.  

 

Die-throwing game: Instructions  

You are about to play a die-throwing game. In this game, you can throw a virtual online die 20 times for 

earning points. All resulting points will be exchanged to Euros. Every point you earn is equivalent to 5 

Eurocents. 

The die has six sides and each side has a different number of dots. The pairs of numbers add up to 7 

on the opposite sides: 1 vs. 6, 2 vs. 5 and 3 vs. 4, and vice versa. We call the visible side facing up of any 

dice you throw the up side “U” and the opposite invisible side which faces down the down side “D”. For 

instance, if the up side is 1, the down side of the die is 6 (See the table below for all the sides.) 

U 1 2 3 4 5 6 

D 6 5 4 3 2 1 

In each round, the number of points that you score, depends on the throw of the die as well as on the 

side that you have chosen in that round. Each round consists of one throw. Before throwing, you have to 

choose the relevant side for that round. Note that the die outcomes are random and the outcome you see on 

the screen corresponds to the upside. We will explain you the detailed procedure of each round in steps: 

[Treatment Throw-first] 

Step 1: before every throw, make a choice of side in your mind between “U” (Up) and “D” (Down). 

Step 2: throw the virtual die by clicking on the “Throw Die” button on the screen.  

Step 3: fill in the side (“U” or “D”) you have chosen in your mind in Step 1 in the outcome form. 
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[Treatment Write-first] 

Step 1: before every throw, make a choice of side in your mind between “U” (Up) and “D” (Down). 

Step 2: fill in the side (“U” or “D”) you have chosen in your mind in Step 1 in the outcome form.  

Step 3: throw the virtual die by clicking on the “Throw Die” button on the screen. 

On the basis of the outcomes in step 2 stored on our web server and the corresponding side filled in 

the outcome form, your final earning points will be calculated and converted to Euros as your payment. For 

instance, if you have chosen “D” in your mind and the die outcome turns up to be “4”, your earn 3 points for 

that throw, whereas if you have chosen “U” in your mind, you earn 4 points. 

 

Test questions: 

1. If you chose side “D” in your mind and the die outcome turns up to be “5”, how many points do you 
earn?_____________ 

2. If you chose side “U” in your mind and the die outcome turns up to be “6”, how many points do you 
earn?_____________ 

 

 

!
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Appendix A2. Outcome Forms  

Please fill in your personal password for picking up your payment: ___________. 

Please repeat the following three steps for each of the 20 Throws: 

 

[Treatment Throw-first] 

Step 1: before every throw, make a choice of side in your mind between “U” (Up) and “D” 

(Down). 

Step 2: throw the virtual die by clicking on the “Throw Die” button on the screen.  

Step 3: fill in the side (“U” or “D”) you have chosen in your mind in Step 1 in the outcome form. 

 

[Treatment Write-first] 

Step 1: before each throw, make a choice of side in your mind between “U” (Up) and “D” (Down). 

Step 2: fill in the side (“U” or “D”) you have chosen in your mind in Step 1 in the outcome table.  

Step 3: throw the virtual die by clicking on the “throw die” button on the screen.  

 

 

 
When you are finished with all the steps, please put the outcome form in the envelope and open the 

website under Internet Explorer’s favorite menu - “a short questionnaire”. When you are finished 

with the questionnaire, please turn off all IE windows and inform the experimenter.  

 

 

 

!

 T1 T2 T3 T4 T5 T6 T7 T8 T9 T10 T11 T12 T13 T14 T15 T16 T17 T18 T19 T20 

The Side 
“U” or “D” 
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Appendix B. Screen Shots 

Treatment Throw-first 

Screen Start: 

If you are ready, please start the game by filling in your personal password: _______ 

 

Screen 1: 

Round X 

If you have chosen the side (“U” or “D”) in your mind, please click on the button below: 

                         

 

Screen 2: 

The die outcome for this round is: 

 

Please fill in the side on the outcome form and click on the button below: 

 

 

 

 

Screen Final: 

You have finished all the 20 rounds. You can proceed by clicking on "a short questionnaire" under 

the IE “Favorites” menu.  

QA&)/!(A3!>%3!
!

O34(!R)081!
!
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Treatment Write-first 

Screen Start: 

If you are ready, please start the game by filling in your personal password: _______ 

 

Screen 1: 

Round X 

If you have chosen the side (“U” or “D”) in your mind, please fill in the side on the outcome form 

and click on the button below: 

                         

 

Screen 2: 

The die outcome for this round is: 

 

 

 

 

 

Screen Final: 

You have finished all the 20 rounds. You can proceed by clicking on "a short questionnaire" under 

the IE “Favorites” menu. 

 

 

QA&)/!(A3!>%3!
!

O34(!R)081!
!
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Appendix C. Additional Data Analysis 

C1: Earning Measure 

One potential concern of the foresight measure is that it only takes into account the cheating 

frequency, but not the cheating gain. For instance, though subjects cheat more frequently in Throw-

first, it is still possible that subjects cheat for the same amount of points in both treatments if 

subjects in Throw-first would only cheat for the low gain and those in Write-first would only cheat 

for the high gain.  Thus, I use a second measurement related to total earnings.  Since subjects are 

randomly exposed to cheating opportunities of earning five, three or one points corresponding to 

different die outcomes, the actual realization of die throws over the 20 rounds is not the same across 

subjects.  To capture the proportion of the actual earning relative to the maximal possible earning 

with cheating given the individual’s draw of die throws, the earning measurement is defined as the 

aggregate of the actual earnings per round !!" normalized over the difference of the aggregate 

maximum earnings !!" (!"#$!!! ! !) and minimal earnings !!" (!"#$!!! ! !):  

!! !
!!"!"

!!! ! !!"!"
!!!

!!"!"
!!! ! !!"!"

!!!
!!!!"!!!!" ! !!!" !!" ! ! ! !!!" ! !!!" !!" ! ! !! 

!! is between 0 and 1. Without cheating, !!!is also expected to be 0.5.  The results show that 

Throw-first again exhibits improbably high earning levels (!! = 0.64) based on the individual 

earnings (Wilcoxon signed-ranked test, p = 0.001, n = 21).  Subjects in Throw-first also cheat for 

more points than those in Write-first based on !! [Mann-Whitney-Wilcoxon (MWW) test, p = 

0.055).  Write-first, however, does not exhibit significant cheating (!!  = 0.54, Wilcoxon signed-

ranked test, p = 0.139, n = 18).  This is consistent with the results based on foresight measure at the 

individual level.  

 

C2: Time Trend of Foresight  

As depicted in Figure C1, the treatment difference in foresights is most pronounced in the last five 

rounds (15-20) regardless of the level of the cheating gain. While Write-first displays persistently 

lower foresight when the gain is medium throughout all rounds and more so in the last ten rounds, it 

displays a much lower foresight when the gain is high only in the last five rounds.  
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Figure C1: Time Trend of Foresight by Cheating Gain 
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Chapter 3 

Other-regarding Preferences, Culture and Corruption  
!
3.1 Introduction 

Corruption is commonly defined as the abuse of public office for private gain (World Bank, 1997) 

or the abuse of entrusted power for personal gain (Transparency International, 2008). It can be 

reduced to the act of claiming undeserved private benefit by breaking the rules of the correct use of 

entrusted power. My main conjectures concern how different characteristics of other-regarding 

preferences (ORPs), i.e., how much one cares about self vs. different others, play a role in different 

types of corruption. I distinguish different types of corruption based on the beneficiaries and the 

nature of the corrupt act. First, I distinguish embezzlement,24 i.e., a non-interactive individual 

decision to misappropriate money that does not belong to oneself via rule-breaking, from bribery, 

i.e., an implicit contract between two parties to exchange a monetary gift in return for an illegal 

service. Second, I vary the beneficiaries of embezzlement: self, ingroup and outgroup. I also vary 

the contracting partners in the bribery game: ingroup and outgroup. 

The focus of this chapter is on rule-breaking simulated in the context of cheating. Moreover, 

I focus on the case in which there is no formal enforcement of the rules, i.e., there is no risk of 

being caught and no punishment associated with cheating.  

In the embezzlement context, I examine whether ORPs can predict individual propensity to 

break the designated experimental rules to misappropriate money for themselves or others. The 

decision to cheat in the punishment-free context is likely to depend on the trade-off between the 

positive utility derived from the material payoffs and the disutility of rule-breaking per se. In 

considering merely the positive utility, one’s motivation to break rules to benefit themself or others 

may depend on one’s ORPs, i.e., how much utility one derives from material payoffs to themself or 

others. The more proself one is, the more one may also be motivated to cheat to benefit self. 

Likewise, the more prosocial one is, the more one may also be motivated to cheat to benefit others. 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
24 Embezzlement is commonly defined as the crime of stealing the funds or property of an employer,  
company, or government or misappropriating money or assets held in trust (West's Encyclopedia of 
American Law, edition 2, 2008). 
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However, that ORPs should translate from a non-rule-breaking context to a rule-breaking context 

hinges on the assumption that the disutility from rule-breaking does not interact with ORPs.  

It is, however, not evident that the disutility from rule-breaking is independent of ORPs. 

Rule-breaking, in real life, often does hurt the interests of innocent others, either in a salient or non-

salient way. Many rules are (or are intended to be, or are perceived to be) protecting the “public 

interest” and rule-breaking is rarely a Pareto improvement. Assuming that the harm of rule-

breaking on others is salient, then the more prosocial one is, the more disutility one would derive 

from rule-breaking, and consequently the less one is willing to break rules. Even when there is no 

salient harm of rule-breaking, since rules in real life may be followed without individual 

discrepancy, more prosocial subjects might have formed a stable propensity of not engaging in rule-

breaking and act consistently even when there is no salient associated harm. In this case, when rule-

breaking benefits self, more prosocial subjects would still be less likely to break rules to benefit 

oneself. But when rule-breaking benefits others instead of oneself, more prosocial subjects, 

compared to less prosocial subjects, may face a conflict between two virtues: benefiting a salient 

counterpart, or following rules in order not to hurt a non-salient innocent other(s).  

Thus, I hypothesize that more prosocial subjects would be less prone to break rules for 

personal gain. But I also hypothesize that more prosocial subjects would not be necessarily less 

prone to break rules for benefiting others. On the one hand, more prosocial subjects might be less 

prone to rule-breaking. On the other hand, since they are more prosocial, they would be more 

motivated to cheat to help others in gaining more profits. Thus, it remains as an empirical question 

how a prosocial subject would resolve the dilemma of helping a salient counterpart and resisting 

rule-breaking.  

Besides the overall prosociality of how much one cares about others’ material payoffs, how 

much one weighs the material payoffs of different others can matter for one’s cheating propensity. 

Akerlof and Kranton’s “Identity Economics” (2010) builds a strong case of how preferences can 

vary with social context, in which social identity is relevant. An individual who is highly prosocial 

towards an ingroup member might be highly anti-social towards an outgroup member. 25 The 

combination of strong ingroup ties and weak outgroup ties has long been argued to be linked to 

more corruption in the sociology and political science literature. Edward Banfield, in The Moral 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
25 On the evolution of out-group hostility, see Choi and Bowles, 2007; Bowles and Gintis, 2004. 
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Basis of a Backward Society (1958) explored the link between what he called “amoral familism” 26 

and corruption, employing observational and survey data. Similarly, Fukuyama stated that pervasive 

public corruption is likely to result from the combination of stronger bonds of trust and reciprocity 

within the family and weaker trust outside the family (2000, p. 99). Such combination implies that 

the private obligations to help family members may be behaviorally more binding than the public 

obligations to follow formal rules made by untrusted parties outside the family. Yamagishi, in his 

book The Structure of Trust (1998), made a similar argument, but he shifted the focus from purely 

family ties to ingroup ties, which I also adopt in this paper. The concepts of ties and bonds 

discussed in this strand of literature are broader than those of OPRs, since ties and bonds include 

trust and reciprocity that are also related to cultural values and norms. Nevertheless, I examine 

whether it holds that the relative difference between ingroup- and outgroup-prosociality can matter 

for one’s propensity to cheat. I thus include particularism as one of the ORPs characteristics. 

Formally, particularism is defined as how much one differentiates the respective weight of ingroup 

and outgroup members’ payoff in the utility function. I hypothesize that particularism is positively 

linked to cheating for self, controlling for one’s general prosociality.  

The link between prosociality and corruption is slightly more complex to conceptualize in 

the bribery context. In a bribery context, the risk of defection often undermines illegal cooperation 

since a bribery deal cannot be enforced legally (Bicchieri and Rovelli, 1995; Rose-Ackerman, 

1999). As a result, such illegal deals require even stronger cooperation and trust between the 

perpetrators. Since prosociality promotes welfare-enhancing cooperation (Fehr, Gachter and 

Kirchsteiger, 1997), it can arguably also promote welfare-detrimental cooperation by providing 

stronger trust. Thus, on the one hand, I hypothesize that more prosocial subjects are less likely to 

initiate a verbal bribery deal or comply with the other’s initiation of a bribery deal because they 

anticipate more disutility of directly/indirectly breaking rules. On the other hand, should they decide 

to enter a bribery agreement, they would be more likely to fulfill their social commitment and honor 

the promises entailed in the bribery agreement. In other words, while prosociality might deter 

subjects from endorsing a bribery deal, it can have a dark side in enabling successful bribery 

enforcement.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
"c!“…the inability of the villagers to act together for their common good or, indeed, for any end transcending 
the immediate, material interest of the nuclear family.” (Banfield, 1958). Similar concepts also include 
particularized trust (Uslaner, 2002) and limited morality (Tabellini, 2008).!
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I use experiments conducted in a controlled lab environment to explore the predictive power 

of ORPs in the corresponding corruption contexts. I simulate the embezzlement context by using a 

cheating game –!the Mind Game - as in Jiang (2013): subjects are asked, first to pick mentally 

which face of a six-sided die would determine their payoffs, the side facing up or the side that 

facing down. Since they are asked to self-report after they see the die outcome, they can break the 

rule of the game and lie about the side originally chosen to maximize their earnings. 27 Misreporting 

the side chosen mentally in order to earn more money simulates embezzlement as it is about 

misappropriation of monetary gain that one is not entitled to though the harm is not salient. 28 

I simulate bribery by using an interactive variant of the Mind Game: Subjects are matched in 

pairs with one being assigned the role of “Scorer” and the other “Thrower”. The “Scorer” receives a 

fixed payoff per matching for the task of choosing the side of the die, seeing the die outcome and 

then scoring the payoffs of the “Thrower”. Thrower throws the die and his earning depends on the 

side reported by the Scorer. Hence Scorer can abuse the entrusted power to cheat in order to 

increase or decrease Thrower’s payoff. By allowing each pair to chat over a side-payment before 

playing the interactive Mind Game, subjects can choose to strike a bribery deal by 

offering/soliciting a side payment in exchange of the promise of reciprocal cheating.  

I collect data from four countries that are clustered differently by the dimensions of 

individualism and perceived level of corruption: China, Japan, Italy and the Netherlands: While 

China and Japan are more collectivistic than Italy and the Netherlands, China and Italy are 

perceived as more corrupt than Japan and the Netherlands. In this Chapter, I do not include a full-

fledged analysis of the cross-country differences. However, the site differences in ORPs and 

corruption will be briefly shown in the additional analyses. I examine whether there are systematic 

cross-country differences, and whether these differences remain controlling for individual ORPs 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
27 In the experiment, people are asked (instructed) to report the side that they had chosen in their mind, hence, 
if they report the other side, they violate the instructions, that is break the rule of the experiment. Note also 
that the experimenter is not able to verify whether a rule violation occurred.  
5 The harm of rule-breaking in this game is on experimenter’s research budget. The harm, in this case, is 
subtle and might not be salient to subjects at all, since subjects in economic experiments arguably do not take 
into account the experimenter’s payoff, or might not perceive the specific rule given by the experimenter as 
legitimate. Nonetheless, since I use within-subject treatment variation as a way of identifying the effects of 
ORPs, this drawback would only cause difficulty in finding any correlation between prosociality and rule-
breaking propensity if everyone cheats to the full extent. Should I still find a significant correlation in this 
set-up, the results would probably be stronger if the harm of rule-breaking is more salient. 

 



! c#!
!

and related individual level covariates. Moreover, I explore if the corruption ranking of these four 

sites is consistent across different corruption contexts.  

In the embezzlement context, I find that more prosocial subjects cheat less for self and cheat 

more for others. In the bribery game, more prosocial subjects are indeed less likely to endorse 

bribery, but only when they are in the role of the bribe-taker. When their role is that of the bribe-

giver, more prosocial subjects are not more or less likely to endorse bribery. However, for those 

who enter a verbal bribery agreement, the effect of prosociality on the likelihood to honor the deal, 

i.e., the bribe-giver transfers the bribe and the bribe-taker delivers the reciprocal cheating service as 

promised, is again role-specific. The role asymmetry is reversed. More prosocial subjects tend to be 

more likely to honor promises entailed in the bribery agreement only if they are bribe-givers, and 

not if they are bribe-takers. 

For the additional analyses of cross-country comparisons, I found that none of the ORPs 

characteristics differ at the country or cluster level except for particularism, with subjects from more 

individualistic countries (Italy and the Netherlands) being more particularistic than those from more 

collectivistic countries (China and Japan). The extent of cheating, however, differs more 

substantially across countries in the corruption contexts. In the embezzlement context, countries 

differ in cheating level by the dimension of the perceived level of corruption, and not by the cultural 

dimension of individualism. Remarkably, subjects from countries that are perceived to be more 

corrupt (China and Italy) not only cheat more for self, but also cheat relatively more for others 

compared to subjects from countries perceived to be less corrupt (Japan and the Netherlands). In the 

bribery context, however, the cheating level differs across-country only in the ingroup matching (no 

difference is found in the outgroup matching). Moreover, the cheating level differs by the cultural 

dimension of individualism, but not by the perceived corruption level. Subjects from the more 

individualistic countries (Italy and the Netherlands) are found to cheat more for ingroup than those 

from the more collectivistic countries (China and Japan).  

 

!
3.2 Methods 

 3.2.1 Experimental Design 

The experiment consists of three parts: “Group Formation”, “ORP Elicitation” and “Cheating and 

Bribery Games”. 
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(a) Group Formation 

Previous experimental research has used both natural groups and artificial groups created in the lab 

to study ingroup favoritism (for an overview of these experiments see Bowles and Gintis, 2011: 35-

38).  A natural group can be a tribe, a village community or the army (see e.g., Bernhard, Fehr, and 

Fischbacher, 2006; Goette, Huffman, and Meier, 2012). Artificial ingroups, on the other hand, can 

be effectively formed by methods like “minimal group paradigm” that is as minimal as categorizing 

people as a group in inducing favoritism (Tajfel et al., 1971, see Yamagishi, Jin and Kiyonari, 1999 

for an overview).  

While experiments with natural groups have the obvious advantage of staying closer to the 

real world, working with artificial groups can prevent decisions made in the lab being influenced by 

the extended future outside the lab and give the experimenter more control over the composition 

(size and membership of the various groups) across contexts and cultural groups (see Ben-Ner et al., 

2009 for how ingroup favoritism differs in different contexts), provided that the artificial group 

formation procedure does capture particularistic preference. On the one hand, people in 

collectivistic cultures cooperate strongly with ingroup members but not with outgroup members, 

i.e., they have stronger ingroup bias than people in individualistic cultures (Triandis, 1972). On the 

other hand, as Triandis et al. (1988) pointed out, people in individualistic cultures are better at 

forming new ingroups and getting along with new acquaintances whereas people in collectivist 

cultures have few ingroups which stay the same over time and they are not keen on forming new 

ingroups. Accordingly, the method of forming artificial groups is imperfect in the sense that 

individuals who are more universalistic in real life can be more successful in forming new ties with 

strangers in the lab and show stronger ingroup bias, compared to those who are more particularistic 

in real life. In that case, universalistic subjects may act particularistic and vice versa, in which case I 

will find the opposite result as hypothesized. In the worst case, however, employing the minimal 

group paradigm might not just result in type reversal, but that ingroup bias might fail to emerge at 

all among subjects from collectivistic culture. For instance, Buchan, Johnson and Croson (2006) 

found that subjects from Asian countries (including Japanese, Chinese and Korean), other than 

subjects from the US, do not exhibit significant ingroup bias, even with communication that 

strengthens the overall ingroup bias among US subjects.  

To alleviate the risk that keeping the group excessively minimal would lead to little ingroup 

bias, I construct the “group name task” which extends the minimal group paradigm devised by 

Tajfel et al.  (1971).  Like in the minimal group paradigm, subjects are randomly assigned to a 
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group and they are anonymous. However, unlike in the minimal group paradigm, subjects 

communicate with each other to create a group name.29  Subjects have five minutes to discuss and 

decide upon a name for the group that all group members like. This method is chosen for the sake of 

cross-cultural comparisons, as it does not impose a culture-specific topic. The classical method of 

dividing subjects into two groups is for instance by asking them whether they prefer some Klee 

painting or some Kandinsky painting, something with which only a specific (cultural) group of 

subjects would be familiar with.  

In each session, eight subjects were randomly assigned an identity code. One group consists 

of the members “A”, “B”, “C” and “D”, and the other “H”, “I”, “J” and “K”. Each group is 

instructed to discuss about their general “likes” and to decide upon a group name that belongs to 

one of the four very general categories as follows:  

1 activities/hobbies that you and your group members all like  

2 places/cities that you and your group members all like  

3 persons/animals that you and your group members all like  

4 objects/food that you and your group members all like 

In the rest of the experiment, the relevant group name and the identity code are shown on the upper 

left corner of every screen, reminding subjects of their own group name (see Appendix A2 for the 

list of group names came up by subjects). Moreover, subjects do not have access to the name of the 

other group. This is done to prevent them from associating themselves with the name of the other 

group in case the other group decides on a name that they might like more, or that happens to be the 

same.  

(b) ORP Elicitation 

To elicit subjects’ ORPs, I use a variant of the “Circle Test”. The Circle Test was developed by 

Sonnemans, Van Dijk and Van Winden (2006) as an adaptation of the Ring Test to capture 

continuous information of Social Value Orientation (SVO). SVO originates from the seminal work 

by Messick and McClintock (1968) to capture stable motivational bases of resource allocation 

choices in interpersonal context. The SVO measures predominantly used in psychology are 

categorical. The categories (Prosocial, Individualistic and Competitive) capture the three main 

motives proposed by Messick and McClintock to maximize own gain, joint gain or relative gain. 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
29 Communication with group members over personal information, either online or in person, has been found 
to create a tighter bond than the traditional minimal group methods (Buchan et. al, 2006; Chen and Li, 2011) 
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The most commonly used SVO measures in psychology to elicit these categories are the 9-items 

Triple Dominance Scale developed by Van Lange et al. (1997) and the 24-items ring test (Liebrand, 

1984; Liebrand and McClintock, 1988). 30  I use instead a variant of the Circle Test by Sonnemans 

et al. (2006) since it allows subjects to choose one allocation vector (x,y) on an almost continuous 

circle, where x is the payoff that will be allocated to one, usually the subject him- or herself and y to 

some other individual such as an ingroup or an outgroup member.  The angle between the line that 

connects the center of the circle with the payoff vector (x,y) and the horizontal axis is a measure of 

the extent the individual cares about the other (e.g., Prosocial: 45°, Individualistic: 0°, Competitive: 

- 45°).  

The circle that I used is not continuous: subjects do not need to click on any point on the 

circle to know the relevant payoffs information. Instead, the payoff vectors of all the points are 

directly displayed, which allows subjects to have a quick grasp of the payoff structure, and subjects 

simply have to choose among the 24 points on the circle with 6 points per quadrant (see Figure 3.1). 

Note that the allocation decisions are not restricted to the first quadrant of the circle, so that 

negative payoffs can be allocated as well. While a continuous circle gives exact information about 

subjects’ preferences, a partitioned circle makes it easier to compare choices – a feature it shares 

with the decomposed ring test. It also reduces the noise caused by subjects who do not take time to 

explore their options.  

Figure 3.1:  Partitioned Circle 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
30 According to the Ring measure, subjects can also be categorized as Altruistic, Martyr, Masochistic, 
Sadomasochistic or Sadistic although these were considered as unusual and unlikely to be consistent with 
subjects’ real choices (Liebrand, 1984). 
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The radius of the circle is 500 experimental points. The angle between two consecutive 

points on the circle is approximately 15° with some small deviations for making the number of 

points divisible by 5 so that the numbers appear more natural to the subjects. Unfortunately, I found 

out that one error was made when labeling the 24 points on the circle with 5 points off the number 

meant to be: for the 15° angle, it should have been (485, 120) instead of (480, 120), and reversely 

(120, 485) instead of (120, 480) for the 75° angle.  

Each subject had to make three decisions in circle tests with different beneficiaries. The first 

decision (Circle Test Self-In) was to allocate money between him- or herself and another randomly 

matched member of his or her group, from which I derive the level of ingroup-prosociality. The 

second decision (Circle Test Self-Out) was to allocate money between him- or herself and to a 

member randomly chosen from the other group, from which I derive the level of outgroup-

prosociality. The third decision (Circle Test In-Out) was to allocate money between another 

member of his or her group and to a member of the other group, again randomly chosen, from 

which I derive the level of (non-costly) particularism. I also derive from the first two decisions the 

level of costly particularism. The formal definitions of these measures will be presented in the next 

subsection. 

            (c) Cheating Games 

The cheating games capture the general cheating propensity for oneself or for another (i.e., for an 

ingroup member or for an outgroup person). One challenge of comparing cheating across different 

sites rests on the differing perceived probability of being caught in the lab, which is not necessarily 

externally valid, even if the experimental set-up is identical in each site. To alleviate the variability 

of the perceived probability of being physically caught, I deploy several variants of the Mind Game 

(Jiang, 2013) in which participants cheat purely in their minds so that it is more than evident that 

cheating is only inferable statistically without any hard proof. Moreover, I ensure subjects that it is 

impossible to make statistical inference during the experiment by informing them about the double-

blind payment procedure before the experiment starts. The variants are: the Mind Game in which 

subjects can cheat to benefit themselves (“Cheat-for-Self”), the Mind Game in which subjects can 

cheat to benefit another (“Cheat-for-Another”). The other can be either an ingroup (“Cheat-for-In”) 

or an outgroup member (“Cheat-for-Out”).  
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i. One-player Mind Game: Cheat-for-Self  

In Cheat-for-Self as in Jiang (2013), subjects can cheat for personal gain by breaking the prescribed 

rules. The three steps of Cheat-for-Self are as follows:  

Step 1. Subjects first choose purely in their mind which side of a six-sided die will count for 

their earnings: the side facing up or the side facing down.  

Step 2. Then they throw a virtual die. 

Step 3. After subjects see the outcome, they self-report the side initially chosen in Step 1, 

“Up” or “Down”. 

For each outcome of the die that turns up, the earned points can be either high or low, 

corresponding to the side chosen.  Note that the number of dots on the opposite sides of a six-sided 

die always adds up to 7. For instance, if the outcome of the throw is “1” and the subject reports, 

truthfully or not, that he had “Down” in mind, he receives “6” experimental points in payoff. If he 

reports “Up”, he will then receive “1” point. So subjects can cheat by reporting a side that will yield 

more points: 4, 5, 6 instead of 1, 2, 3 points, regardless of the side that they initially chose in their 

mind. The extent of improbable luck here serves to elicit subject’s individual cheating propensity in 

a controlled laboratory setting. Cheating propensity is an important aspect to control for because it 

is a confounding factor accounting for subjects’ willingness to cheat for others. 

The Mind Game is utilized here, instead of the die-rolling game by Fischbacher and Föllmi‐
Heusi (2013), to better cater to cross-country comparisons. Subjects from different countries might 

differ systematically in how suspicious they are towards their cheating behavior being found out in 

the artificial lab environment that might add unnecessary noise. For instance, subjects from 

countries with more corruption might be more suspicious of hidden cameras if cheating is in the 

open, even if they complete the cheating task in a private space. Since the Mind Game cheating 

takes place merely in the mind, it alleviates the issue of the potential confound of individual’s 

perception of cheating’s observability in the lab. However, note that this method is not perfect, as 

subjects might still be suspicious about the statistical inference of cheating, given that subjects play 

multiple rounds. To fully eliminate this confound, one can choose to let subjects play only one 

round of Mind Game if one is only interested in aggregate level differences.   
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ii. Two-player Mind Game: Cheat-for-Another 

Cheat-for-Another simulates the cheating context in which one party abuses the entrusted power to 

give another party undeserved benefits as a favor without any personal monetary gain.  It allows us 

to examine the willingness to cheat for an ingroup or an outgroup member.  

Two roles are thus created: “Scorers” and “Throwers”. Scorers are entrusted the power of 

reporting the chosen sides in determining the payoffs of “Throwers”, while receiving a fixed payoff 

themselves. Throwers only need to throw the virtual dice. For each matched pair of Scorer and 

Thrower, the three steps of the game are: 

Step 1. Scorer first chooses purely in his or her mind which side of a six-sided die will count 

for Thrower’s earnings: the side facing up or the side facing down.  

Step 2. After Scorer confirms having chosen a side, Thrower throws a virtual die. 

Step 3. After seeing the outcome of the die thrown by Thrower, Scorer self-reports on the 

screen the side initially chosen in Step 1, “Up” or “Down”. 

Thrower’s earning is then determined by the die outcome and Scorer’s self-reported 

“chosen” side. If Scorer dishonestly reports the good side, it is Thrower who will benefit from it. 

The game is repeated for 15 rounds for each matched pair. Thrower earns the sum of the points 

from 15 rounds with the expected payoff of 52.5, while Scorer earns a fixed amount of 50 points.  

            (d) Bribery Game: Cheat-for-Another with Bribe 

This is a new bribery game based on the two-player Mind Game. It consists of two stages: the “Chat 

and Transfer” stage at which the matched pair negotiate a transfer of a side payment X via a virtual 

chat and implement the transfer during the chat, followed by the “Cheating” stage at which the 

Scorer can cheat to increase or decrease Thrower’s payoff. In the Chat and Transfer stage, each 

matched pair can negotiate a one-shot transfer of a side payment X in a virtual chat. Since Thrower 

earns on average 52.5 points  (3.5"15 rounds) without the help of cheating and Scorer earns 50 

points, there is not much reason for subjects to transfer money, unless they have cheating in mind. If 

anything, 1.25 points could be transferred from Thrower to Scorer out of an equality concern (or 1 

or 2 points, since only integers were allowed). On the other hand, the small difference should 

suffice for those who are interested in bribes to legitimately negotiate a transfer. It is clear why 

Thrower might want to bribe Scorer. If Scorer plays according to the rules of the game, Thrower’s 

average payoff for 15 rounds is 52.5 points (15"3.5 average expected points per round). However, 



!dh!

if Scorer always cheats to Thrower’s advantage, the latter’s average expected payoff rises to 75 

points (15"5 average expected points per round), while if Scorer always cheats to Thrower’s 

disadvantage, the latter’s average expected payoff becomes 30 points (15"2 average expected 

points per round). The time limit for the discussion is 5 minutes. The chat (which is completely free 

form) can ultimately result in a transfer from one player to the other (if X is positive, the transfer 

goes to Scorer; if X is negative, it goes to Thrower). Both players submit their “report” on the 

transfer X in private; that is, the Scorer reports an amount X(S) and the Thrower reports an amount 

X(T). This is done through an input box located below the chat window within the allotted five-

minute chat (See Figure 3.2 for an illustration). Note that the bribing stage occurs only once, before 

the 15 rounds of play. 

Figure 3.2: Screenshot of the Chat and Transfer stage 

 

The amounts agreed upon cannot be revised after submission. As soon as both the Scorer and the 

Thrower have submitted their amounts, the cheating stage starts. If Scorer and Thrower report the 

same amount, i.e., X(S) = X(T) = X, then X will be implemented for the final payment. Otherwise 

nothing is transferred. It is important that neither Scorer nor Thrower is informed about the amount 

submitted by the other. Hence, when playing the dice game, a player cannot know whether the 

agreed upon transfer (if there was one) will indeed be implemented. Clearly, this rule allows the 

briber to take advantage of the bribee by inputting a different amount than agreed. After the five 

minutes have passed, Thrower and Scorer move on to the cheating stage. 
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Note that Throwers (or Scorers) are not told that they can – or have to – bribe Scorers (or 

ask Throwers for bribes). They are not told to play a “bribery game” – it was framed neutrally as a 

two-persons die-throwing game, with the possibility of a five-minute chat for negotiating a transfer 

X. And the transfer can be from Thrower to Scorer or from Scorer to Thrower. However, most 

subjects understand very well what can be done, as best illustrated in a quote by a Scorer upon the 

Thrower’s proposal of X being 0: “well, but then I will punish you, and I will write that I had 

chosen in mind always the side unfavorable for you.” Some subjects also express their moral 

dilemma explicitly, as the translated text of a Chinese subject goes, “Is this bribing? [Sigh.] My 

heart is so very tangled up.” 

To create a context in which both parties can defect on the verbal promise made in the 

bribery agreement, I design the bribery game to be a sequential game with asymmetric information 

so that the bribe is not binding. Should they endogenously reach a verbal bribery agreement, 

Thrower pays the bribe before Scorer delivers the cheating service. But the bribe is transferred in 

private, i.e., Scorer cannot know whether Thrower really honored the deal or not when it is his turn 

to honor the cheating service. Since there will be no transfer if the amounts inputted by the two 

parties are different, Thrower has the opportunity to secretly renege on his oral promise by inputting 

a different amount as promised so that the implemented bribe will be zero (according to the rule) 

without Scorer knowing it. In the “Cheating” stage, Scorer can also choose to defect by letting 

Thrower’s payoff be determined by chance according to the rule, or cheating to lower Thrower’s 

payoff. Moreover, X is by design an absolute number of points instead of a certain percentage of 

Thrower’s final earnings in order to ensure that it is not Scorer’s own interest to cheat to increase 

Thrower’s payoff. Note that Thrower does receive the feedback of his or her earning in each round 

and may infer whether Scorer honors the deal or not though with some uncertainty. But even if he 

finds out that Scorer probably does not honor the cheating service, Thrower cannot revenge as they 

are only matched once and the transfer X can no longer be changed.  

Here trusting and trustworthiness are not clearly separated. Thrower’s untrustworthy defecti-

on on Scorer, or the other way around, could result from the lack of trust on the other’s 

trustworthiness. Thus, the success of a bribery deal – the pair reaching a bribery agreement and the 

Thrower honoring the bribe and the Scorer honoring the cheating service – crucially depends on the 

mutual trust. Depending on the research questions, future research can also utilize a sequential 

variant of the game with symmetric information, which might resemble more a real life bribery 

situation, by making the transfer X public before the cheating game starts. 
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The classic paradigms of bribery games are mostly variants of a trust game in which the 

decision to bribe or to cheat is part of the game tree (see e.g., Abbink, Irlenbusch and Renner, 2002; 

Abbink and Hennig-Schmidt, 2006; Barr and Serra, 2009). The bribery game in this paper made its 

attempt to increase slightly the external validity or realism in simulating a bribery context by giving 

subjects the opportunity to endogenously strike a bribery deal through an online chat. By clearly 

defining in the rules of the game the entrusted power of the “Scorer” (the bribe-taker) and creating 

the possibility to transfer a side payment X between the players, subjects discover themselves the 

loophole in the rules of the game that the entrusted power can be abused, and that they can give 

(solicit) a bribe in exchange of receiving (giving) some undeserved benefit by cheating. 

 

3.2.2 Experimental Measurements  
ORP measures!
I elicit ORPs from the three Circle Tests in which subjects decide about payoff vectors , 

 and , where # is the amount allocated, the numbers 1, 2 and 3 refer to the first 

(Self-In), second (Self-Out) and third (In-Out) decision of the allocation, and s, i and o refer to the 

beneficiaries of the allocation, namely self, ingroup and outgroup. In line with the Social Value 

Orientation measure, the angle between the line that connects the center of the circle with the payoff 

vector (x,y) and the horizontal axis is a measure of the extent the individual cares about payoff y, 

i.e., SVO°(y)=sin-1 (y/500). 

I thus derive the angles (normalized by the maximal angle 90°, i.e., SVO(y) = SVO°(y) /90°) of 

costly ingroup- and outgroup-prosociality !!!!!!!!!as well as non-costly outgroup-prosociality!!!!: 

SVO(!!!)= sin-1( !!
!

!"") / 90°;   SVO(!!!)= sin-1( !!
!

!"") / 90°;  SVO(!!!)= sin-1( !!
!

!"") / 90°. 

Similarly, the angle between the line that connects the center of the circle with the payoff vector 

(x,y) and the vertical axis is a measure of the extent the individual cares about his own payoff or the 

ingroup’s payoff x, i.e, SVO°(x)=sin-1 (x). The normalized angles of ingroup- and outgroup-

proselfness !!!!!!!!!and non-costly ingroup-prosociality!!!!: 

SVO(!!!)= sin-1( !!
!

!"") / 90°;   SVO(!!!)= sin-1( !!
!

!"") / 90°; SVO(!!!)= sin-1( !!
!

!"") / 90°. 

( )11, is !!

( )22, os !! ( )33, oi !!
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Because the maximum amount to allocate is 500 (90°), and the minimum is -500 (-90°), the 

measures are in between 1 and -1. The following measures based on the angles are used in the 

analyses to capture different dimensions of prosociality: 

• Proselfness !!"#$: average of ingroup-proselfness and outgroup-proselfness, i.e., !"#!!!
!!!!"#!!!!!
!    

• Prosociality !!"#$!!": average of costly ingroup-prosociality and outgroup-prosociality, i.e., 

!"#!!!!!!!"#!!!!!
!    

Although these two measures are derived from the same circle tests, they elicit different dimensions 

of the overall prosociality. The prosociality measure !!"#$!!" contains richer information compared 

to !!"#$ as it differentiates positive and negative other-regarding preferences. For instance, suppose 

that in Circle Test Self-In one subject chooses (355, -355) and the other chooses (355, 355), though 

the two subjects would have the same level of ingroup-prosociality according to !!"#$, the former 

would be negative in ingroup-prosociality and the later positive according to !!"#$!!". By 

differentiating prosocial and anti-sociality, !!"#$!!" can arguably increase model fit compared to 

!!"#$ as it is more refined.  

For the particularism measure, I elicit both costly and non-costly particularism:  

• Costly particularism PARc: the normalized difference of costly ingroup- and outgroup-prosociality, i.e., 
!"# !!! !!"#!!!!!

!      

• Non-costly particularism PARnc: the normalized difference of non-costly ingroup- and outgroup-

prosociality, i.e., !"# !!! ! !"#!!!!! 

Note that costly particularism measure is normalized by the denominator of 2, as the maximum 

difference between costly ingroup- and outgroup-prosociality is 2, e.g., when !!"!!!!!=1 and  

!"#!!!!!= -1, whereas the non-costly particularism is normalized by the denominator of 1, as the 

maximum difference between any two angles within each Circle Test is 1, such as in the case of 

non-costly ingroup- and outgroup-prosociality. 

Corruption Measures 

Cheating propensity. As for the extent of cheating, I use the foresight measure as in Jiang (2013) 

that captures the proportion of advantageous sides as if they had “foresight” of the die outcomes 

before the die is thrown. As the die is fair, the expected average foresight level would be 0.5.  Thus, 

we can infer that subjects probably have cheated when the foresight significantly deviates from the 
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theoretical level of 0.5 using a binomial test. Let !! be the indicator of earnings higher than three for 

round!!; foresight ! denotes the average of !! over all the n rounds played in the game:  

! ! !!
! , where !! ! !!!"!!"#$%$& ! !! !!!"!!"#$%!! 

Accordingly, an individual’s cheating propensity can be inferred. Nevertheless, even if foresight is 

one, it is only probabilistic that it occurs by cheating instead of by chance. There are three foresight 

measures at the individual level: !!"!!!" !!!"!!!"!!CS, CI and CO refer to the games in which 

cheating takes place (“Cheat-for-Self”, etc.).!!!" captures the individual cheating propensity, i.e., 

the propensity to break rules. !!" is also used in the analyses when looking at the overall cheating 

for another (!!" =!!" in ingroup matching; !!" ! !!" in outgroup matching). Similarly, there are 

two foresight measures to capture Scorers’ cheating levels in the bribery game: !!" !!!"!!!!"!!BI 

and BO refer to the bribery games in ingroup and outgroup matches. !!" is also used in the analyses 

when looking at the overall cheating for another in the bribery game (!!"=!!" in ingroup matching; 

!!" ! !!" in outgroup matching). Since n is 20 in Cheat-for-Self and 15 for all the other games, 

subjects are probabilistically inferred to have cheated in Cheat-for-Self when F ! 0.70 or F $ 0.30 

(14/20 or 6/20, binomial test, p = 0.058) and when F ! 0.73 or F $ 0.27 in all other games (11/15 or 

4/15, binomial test, p = 0.059). 

In the bribery game, I use a dummy variable of bribery endorsement Bendorse to denote each 

individual’s expressed willingness in the chat to engage in bribery. Specifically, Bendorse =1 either if 

one initiated a bribery proposal as a first-mover or if one complied with the other’s bribery proposal 

as a second-mover. In other words, each individual is coded as endorsing bribery if either of the 

following conditions is met:  

i) Either Scorer or Thrower proposes that Scorer cheats or exerts a positive influence in favor of 

Thrower’s payoff and Thrower transfers a positive X (first-mover endorsement) 

ii) Either Scorer or Thrower complies with (i.e., agrees or does not explicitly objects to) the other’s 

endorsement (second-mover endorsement)   

Each pair is coded to have reached a bribery agreement, which I denote by dummy variable Bagree, if 

both of the following conditions are met: 

i) Both parties of the pair agree on the same amount of a positive X in the chat 

ii) Both parties of the pair endorse bribery 

I also use the dummy variable !"#"$!!!!to denote Thrower’s honoring the payment of X, i.e., if the 

transfer X input by Thrower is the same as the one agreed on (1: if both input the same X, 0 
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otherwise). Similarly, I use dummy variable !"#"$(S) to denote Scorer’s honoring the reciprocal 

cheating in Thrower’s favor, i.e., !"#"$(S) = 1 if Scorer can be statistically inferred to have cheated 

to increase Thrower’s payoff (F ! 0.73, p = 0.059).  I call it a successful bribery deal if and only if 

all of the following conditions are met: Bagree = 1! !!"#"$(T) = 1 and !"#"$(S) =1. I call it a 

successful gift-cheating exchange if and only if the following two conditions are both met: 

!"#"$!!!! = 1 and !"#"$!!! =1, regardless of whether the oral agreement is related to bribery or 

not. 

 

3.2.3. Experimental Procedure 

The experiment was conducted in computer labs and programmed in z-Tree (Fischbacher, 2007). 

Figure 3.3 sketches the experimental flow of the three main parts. For each part of the experiment, 

subjects followed the same procedure of first listening to the recorded instructions and then 

completing some comprehension questions for ensuring a clear understanding of the rules before 

making the actual decisions (see Appendix C for the comprehension questions).  

Figure 3.3: Experimental flow chart 

 

The experiment started with the introductory instructions of how subjects would receive 

their payments in a double-blind procedure at the end of the experiments, followed immediately by 

the instructions of the first part, the “Group Name Task”.  There were eight subjects in each session. 

Each subject was randomly assigned an identity code which sorted them into two groups, “A”, “B”, 

“C”, “D” in one group, “H”, “I”, “J”, “K” in another.  Each group then spent five minutes chatting 

virtually via the z-Tree chat windows among group members to decide upon a group name.  After 

the five minutes were over, the virtual chat window automatically closed and every subject was 

asked to input privately the group name that was collectively agreed upon. A name was given to the 

group only if every member of the group inputted the same name. If a name was collectively agreed 

upon, it would then be shown on the top left corner of the screen throughout the experiment. If there 

were no consensus over the name within the group, the experiment would then continue with the 
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group labeled as “no name”. In this experiment, all groups succeeded in agreeing upon the same 

group name. The Group Name Task was followed immediately by three Circle Tests that were 

design to elicit group-specific ORPs. The Circle Tests were given in a fixed order: Self-In, Self-Out 

and In-Out.  

The last part of the experiment consisted of three cheating games to benefit self, ingroup and 

outgroup as well as two bribery game, with an ingroup and an outgroup counterpart respectively. 

Subjects first played 20 rounds of Cheat-for-Self. Afterwards, subjects were informed that two 

subjects from each group – A and B from one group, and H and I from another – were automatically 

assigned as “Scorers” and the rest “Throwers” (C, D, J and K). Scorers then proceeded to play 

Cheat-for-Another for a total of 30 rounds, 15 rounds with an ingroup Thrower followed by another 

15 rounds with an outgroup Thrower. For the ease of understanding, the order of ingroup and 

outgroup interactions was fixed (see the matching Table 3.1). For the bribery game, each Scorer 

was also first matched with an ingroup Thrower and then with an outgroup Thrower. A matching 

table with neutral framing was presented in the instruction to ensure subjects that they only play 15 

rounds against each matched partner and their roles as Scorer or Thrower never switch. The fixed 

order of interactions serves to study within-subject variations in different games and cross-country 

differences, but randomization of the ingroup and outgroup matching would be required to control 

for learning effects for other research questions such as comparing behavior in ingroup and 

outgroup matching at the aggregate level. 

Table 3.1: matching of the two-person cheating games 

 

 

 

 

 

At last, subjects filled in an online survey, during which the experimenter calculated and prepared 

their earnings.  

3.2.4. Subjects Pools and Payment 

For this study, 224 students in total participated in experiments that were conducted between 

October 2010 and July 2011 at 6 universities in 4 countries: China, Japan, Italy and the Netherlands. 

Scorer 

Thrower 
Cheating Game 

Round 1-15      Round 16-30 
(ingroup)            (outgroup) 

Bribery Game 
Round 1-15      Round 16-30 
(ingroup)            (outgroup) 

A C J    D K 
B D K    C J 
H J C    K D 
I K D     J C 
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The six experimental sites were taken from two different continents, Asia and Europe, within which 

one is ranked higher by the Corruption Perception Index (CPI)31 (China: 80th; Italy: 72th) and the 

other lower (Japan: 17th; The Netherlands: 9th). Students were recruited through the local 

university’s experimental labs. Since China is much bigger in size than the rest, and Italy is 

commonly perceived by businessmen and analysts to differ in corruption level when comparing the 

northern part with the southern part, two cities geographically distant from each other were chosen 

in both Italy and China, one from the middle part and the other from the southern part of the 

country. Four sessions were run at Fudan University in Shanghai and three sessions at the Shenzhen 

campus (Guangdong) of Peking University. In the first session in China, computers collapsed after 

the Circle Tests. For this session, only the Circle Tests data is available and not included in the 

analyses in this Chapter. In addition, 3 sessions were run at Taranto University and 4 at University 

of Sienna, 8 at Waseda University in Tokyo and 6 at Tilburg University (see Table 3.2 for the 

demographic data).  

Table 3.2: Demographic data of all subjects 

 
 

Nr. Of 
subjects Male Age Nr. Of 

Siblings 

Nr. Of 
Countries 

visited 

Experience 
(Experiments 
participated) 

Major:eco
nomicsand 
business  

Fudan University (Shanghai); 
Peking University (Shenzhen) 

CN 
(n = 48) 

0.56 
(32) 

24.5 
(35) 

1.31 
(36) 

1.86 
(36) 

2.19 
(36) 

44% 
(36) 

Waseda University (Tokyo) JP 
(n = 64) 

0.57 
(63) 

21.5 
(64) 

1.14 
(63) 

3.54 
(63) 

2.44 
(32) 

42% 
(64) 

University of Siena  (Siena); 
University of Taranto (Taranto) 

IT 
(n = 56) 

0.56 
(55) 

23.6 
(55) 

1.44 
(54) 

10.72 
(54) 

2.27 
(55) 

93% 
(55) 

Tilburg University (Tilburg) NL 
(n = 48) 

0.85 
(48) 

21.3 
(48) 

1.73 
(48) 

11.49 
(47) 

3.15 
(48) 

96% 
(48) 

Note: Number of subjects with available demographic data in brackets. The internet link of the survey failed 

to work for the second session in CN and collapsed halfway for some of the subjects in the last session in 

CN, which resulted in less survey data of CN (n =36).  

All instructions were translated into the native language and back-translated into English by 

different translators. To exclude non-dutch students in Tilburg University, the experimenter asked 

the subjects to present a Dutch passport before being admitted. To alleviate the experimenter 

specific effect, instructions were given by means of audio files pre-recorded by native speakers.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
31 The Corruption Perceptions Index ranks countries/territories based on how uncorrupt their public sector is 
perceived to be by analysts, businessmen and experts (http://cpi.transparency.org/cpi2012/results/). It is a 
composite index combining surveys and assessments of corruption collected by different institutions that met 
the criteria set by Transparency International. 
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Decisions were all incentivized. The average payment per hour was based on the local 

convention of the labs: %10 in both Italy and the Netherlands, 45 Yuan in China and ¥1000 in Japan. 

Each participant first received an initial endowment of 500 points in China (1 point = 2 fen), 500 

yen in Japan and 500 eurocent in Italy and Netherlands. Then, out of the 24 Circle Test decisions 

made by the eight subjects (each making three), only one of the decisions was randomly chosen to 

be paid out. For instance, if decision Self-In made by participant A was chosen, both A and one of 

A’s group members B, C or D would receive some payment on top of the 500 endowment, 

depending on the allocation chosen by A. Since the lowest payoff possible was -500, the 

endowment made sure that subjects would not receive negative payoffs. Subjects did not know what 

decisions others made since no feedback was given during the experiment. They also could not infer 

anything about the decisions since they were only informed about the total sum of payment at the 

end of the experiment. In the cheating games, subjects received 15 fen per point in China, 4 yen per 

point in Japan and 4 eurocent per point in Italy and Netherlands. The expected payoff was 70 points 

(3.5 per round x 20 rounds) in Cheat-for-Self. In Cheat-for-Another, Scorers earned a total fixed 

payoff of 100 points, whereas Throwers earned an expected payoff of 105 points (52.5 x 2 

matches). In the Bribery Game, the expected payoffs would be about the same if the transfer X was 

zero and if there was no cheating. If all subjects would break the rule and cheat to the full extent, 

the expected mean total earning points would be 400 points (5 per round x 80 rounds) instead of 

280 points (3.5 per round x 80 rounds). 

 

3.2.5. Evidence for Ingroup Bias, Embezzlement and Bribery 

Before delving into the main hypotheses and results, I will first present some evidence on whether 

the group formation task triggers ingroup identity, and whether the variants of mind games serve for 

observing embezzlement and bribery. 

Group Name Task and Ingroup Bias 

There is evidence of ingroup bias triggered by the Group Name Task. When self-interest is at stake 

as in Circle Tests Self-In and Self-Out, subjects costly allocate more to ingroup relative to outgroup 

(Wilcoxon Signed-rank tests, z = 8.01, p < 0.001, n = 216). Similarly, when self-interest is not at 

stake, subjects also allocate more to ingroup relative to outgroup (Wilcoxon Signed-rank tests, z = 

8.58, p < 0.001). Figure 3.4 depicts the descriptive distribution of choices in these three tests. 
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Figure 3.4: Distribution of choices in Circle Tests  

Note: The numbers in the bubbles are the counts of subjects who choose that payoff vector.  

Notwithstanding the highly robust ingoup bias induced by the Group Name Task, note that it 

is still possible that the particularism measure is not externally valid if Triandis (1972) is right that 

more particularistic subjects who differentiate more between ingroup and outgroup in reality find it 

harder to form new ingroups.  

 

Subjects Excluded from the Analyses  

As depicted in Figure 3.4, the patterns are intuitive as almost twice the number of subjects give 

nothing to the other when the other is an outgroup member than when the other is an ingroup 

member, and most of the choices are distributed on the right half of the circle which assign positive 

(instead of negative payoffs) to X which is either self or ingroup. Note, however, that 8 subjects out 

of 216 allocate a negative payoff to self, e.g., two chose (Self: 0; In: 500), (Self: -355; Out: 355), 
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(In: -120; Out: 480) while there exists always an alternative that would give self a positive payoff 

with the same payoff outcome to the other. These subjects could be martyr, masochistic or 

sadomasochistic although these categories are rare, or they could simply be confused about which 

payoff is to self and which is to the other rather than their falling in the uncommon SVO categories. 

Confusion might have resulted from self, ingroup and outgroup being referred to as “X” and “Y” in 

the circle and the payoff vectors not being labeled which makes it likely that these subjects reversed 

the payoffs they would have liked to choose. This is in line with the observation that most subjects 

made this “weird” choice in Self-Out, but not in Self-In. I chose to exclude these subjects from the 

analyses of this chapter as including them runs the risk of making a type II error (a false negative) in 

not detecting the true underlying relations between ORPs and corruption and it is more important 

for my research purposes to study the behavior of subjects with more common social preferences. 

To further alleviate this risk, I also do not include the five altruists (i.e. subjects with &another > 

67.5°/90°, a benchmark taken from the Ring Measure).32 In line with the vast literature of the SVO, 

altruists were often not considered (see Balliet, Parks and Joireman, 2009 for a meta-analysis and 

Murphy and Ackermann, 2011 for a review). Hence, all in all, 13 subjects were excluded from the 

analyses related to ORP measures.   

 

Cheating and Bribery in Mind Games 

There is also strong evidence of cheating in the Mind Games. Cheating in Mind Games is captured 

by the foresight measure, i.e., the proportion of higher payoffs 4, 5, 6. Significant cheating can be 

statistically inferred in all the five cheating games, as the average individual foresights are all 

significantly higher than 0.5 (Wilcoxon Signed-rank tests, all p-values are smaller than 0.001, n = 

108).  

In the embezzlement context, 63.5% of the subjects are probabilistically inferred to have 

cheated for personal gain at the individual level (F ! 0.70), while no one is inferred to have cheated 

to hurt themselves (F $ 0.30). Interestingly, as depicted by the dotted line in Figure 3.5, there are 

two humps for foresights in Cheat-for-Self. The one centered at about F = 1 points to the presence 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
32  Among the five of them, three of them choose (Self: 0; In: 500), (Self: 0; Out: 500), (In: 0; Out: 500); one 
chooses (Self: 0; In: 500), (Self: 0; Out: 500), (In: 500; Out: 0); and one chooses (Self: 120; In: 480), (Self: 
245; Out: 435), (In: -120; Out: 480). Note that I do not exclude the altruists who are altruistic either to 
ingroup only (3 subjects) or to outgroup only (1 subject). 
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of full cheaters, whereas the one centered at F = 0.7 suggests the possible presence of disguised 

cheaters who only cheat to the extent that is statistically not inferable.33  

Figure 3.5: Kernel density distributions of foresights in the cheating games 

 

Note: the kernel function used here is Epanechnikov with bandwidth of 0.066. 
 

While the hump of full cheaters is present in both Cheat-for-In and Cheat-for-Out, the 

second hump in Cheat-for-In centers at 0.6 while it is around 0.5 in Cheat-for-Out. Almost half of 

the Scorers are inferred to have cheated to help their counterparts (F ! 0.73): 47.2% in ingroup 

matching and 41.7% in outgroup matching. In addition, a small proportion is inferred to have 

cheated to hurt their counterpart (F $ 0.27), especially towards outgroup: 4.6% in ingroup matching 

and 13% in outgroup matching.  

There is also much evidence of bribing and reciprocal cheating in the bribery game. In the 

bribery game used in this Chapter, bribery is not exogenously given as an option. Rather, the design 

makes an attempt to be more externally valid by allowing subjects to self-discover the possibility of 

engaging in bribery and, hence, bribery deals are endogenous. Some Scorers do solicit a bribe in an 

explicit way, which is nicely illustrated by a bribe solicitation from one of the Scorers recorded in 

the chats: “Unless X is 25 points it would not be interesting for me to cheat for you.” Nonetheless, 

there are also instances that demonstrate the preference for honesty. For instance, an in-group 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
33 Of course, subjects did not know the significance level that I adopted, and it is not to be expected that these 
cheaters have actually calculated what would still be within my “region of honesty”.  
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Thrower rejects the Scorer’s proposal of cheating for him in return for 12 points of transfer (bribe): 

“Haha. I do not agree with you. Do just what it is.” When he is asked why he does not want to 

endorse bribery, Thrower replies, “I just do not want to cheat. I do not care much about money. 

That is my life.” The chat data’s descriptive results in Appendix A1 provide some more insights 

into the decision making process of a bribery deal with some evidence of blackmailing, cheating 

aversion and the issue of trust in enforcing an illegal deal. The chat data also lend qualitative 

support that the bribery game was realistically played out with its crucial elements, such as “abuse 

of power” and “undeserved benefit”.   

 Overall, about 9.3% (20 matches out of 216) do not reach any explicit agreement on the 

transfer X. Out of the 196 matches that do reach an agreement on X, 126 matches (64.3%) are 

coded to have reached a bribery agreement with both parties endorsing bribery and agreeing on a 

positive amount of X as the transfer. (Hence, there are 126 matches for which Bagree=1; see the 

details of how a bribery agreement is defined in Section 3.2). 

For the overall distribution of X agreed upon, there are peaks at multiples of 5 with the 

mode at 10 followed by the next peaks at 12 and 15 (see Figure 3.6 for the distribution of X agreed 

upon and X implemented). When there is a bribery agreement (Bagree=1), the average “bribe” agreed 

upon is 14.1.34 The dominant reason given in chats with the agreed X between 10 and 15 is that if 

Scorer always reports the good side which would yield 4, 5, 6 instead of a random die outcome in 

each of the 15 rounds, Thrower’s expected earning would be 75 instead of 52.5. Since Scorer earns 

50, which is 25 points less than what Thrower expects to earn with full cheating, it has been argued 

in these chats that it is fair to transfer about 12.5 to equalize final payoffs. It is remarkable that most 

subjects try to split fairly the illegal gain. Many even state explicitly that, “a benefit must be shared 

in a fair way.” Though the power of Scorer to inflict damage on Thrower does not seem to be overly 

exploited, we do find evidence of blackmailing (see Appendix A1 for related chat data). 

For matches that endorse a bribery agreement (Bagree=1), 69.1% successfully enforce their 

bribery agreements with both Thrower honoring the bribe payment X by inputting the same amount 

of X as promised [Honor(T)=1] and Scorer honoring the cheating favor by being a statistical 

cheater [F  ! 0.73, hence, Honor(S)=1]. While only 22.2% of the Throwers defect on X, even fewer 

Scorers (13.5%) defect on honoring the cheating favor. This is intuitive, as cheating in this 

experiment is not detectable and monetarily costless whereas honoring the payment of X is costly.   

 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
34 For the 70 matches who reach an agreement but not a bribery agreement, the average X agreed upon was 
6.27. 
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Figure 3.6: Distributions of agreed X and implemented X when there is an agreement  

 

                    
Note: the lines in the graph are generated from Epanechnikov kernel function of the frequencies. The 

histogram of agreed X in the top figure shows that most agreed transfers are positive, as 87.8% agree on a 

transfer from Thrower to Scorer. Although the mode for implemented X became 0 as some dishonor X, most 

agreed transfers are honored as shown in the bottom figure. 

As for Scorers’ reciprocal cheating in the bribery game based on inferences made at the 

individual level, most Scorers cheat to help their counterparts if a bribery agreement is reached: 

93.0% towards ingroup members and 81.2% towards outgroup members. Only 1.8% of the Scorer 

cheats to hurt his counterpart in the ingroup matching and 5.8% in the outgroup matching.  In case a 

bribery agreement is not reached, a substantial proportion of the Scorers still cheat to help their 

counterparts: 58.8% in ingroup and 46.2% in outgroup matching. More Scorers have cheated to hurt 

the counterpart compared to those who reached a bribery agreement with their Throwers: 5.9% in 

the ingroup and 12.8% in the outgroup matching. 
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Ingroup Bias in Cheating and Bribery 

Given the fixed order of the different games played, with ingroup matching always preceding 

outgroup matching, the current experimental design does not permit robust analyses of ingroup bias 

in cheating and bribery. Nevertheless, I summarize the presence or absence of ingroup bias specific 

to the fixed order in different conditions. As shown in Table 3.3, in Cheat-for-Another, within-

subjects comparisons of cheating foresights using Wilcoxon Sign-rank tests reveal that Scorers 

cheat significantly more for an ingroup counterpart than for an outgroup counterpart (p < 0.01). In 

the Bribery Game, however, evidence of significant ingroup-biased cheating is absent when there is 

no bribery agreement (p > 0.1), but it is present when a bribery agreement is successfully reached 

(p < 0.05). Note that when there is no bribery agreement (Bagree = 0), Scorers still cheat for Throwers 

in both ingroup and outgroup matching, and the levels resemble those in Cheat-for-Another.  

Table 3.3: Ingroup bias in cheating and bribery under fixed order 

 

Moreover, while there is no evidence of more bribery agreements in ingroup matches 

(52.8% in ingroup matching and 63.9% in outgroup matching), there is supportive evidence of more 

successful bribery enforcement in ingroup matches. For those who reach a bribery agreement (Bagree 

= 1), most of the defections happen in outgroup matching: 78.6% of Throwers’ defections on X and 

76.5% of Scorers’ defections on cheating. 

 

3.3 Main Results 

3.3.1 ORPs and Cheating 

In this section, I will present the main results on the correlations between ORPs and cheating for 

different beneficiaries in the embezzlement and bribery contexts. The main research questions are: 

do more prosocial subjects cheat less when the beneficiary is self? And do they still cheat less when 

the beneficiary is not self, but an ingroup member or an outgroup person?  

 Cheat-for-Another 
Bribery Game 

(Bagree = 0, n = 90) 
Bribery Game 

(Bagree = 1, n = 126) 
Average Foresight (Ingroup) 0.703 (0.263) 0.712 (0.278) 0.926 (0.159) 

Average Foresight (Outgroup) 0.625 (0.286) 0.663 (0.306) 0.853 (0.252) 

Wilcoxon Sign-rank p-value p = 0.003 p  = 0.557 p  = 0.025 
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ORPs and Cheating for Self  

There are two main hypotheses in relation to ORPs and cheating in Cheat-for-Self: 

Hypothesis 3.3.1.a: In Cheat-for-Self, more proself subjects cheat more. 

Result 3.3.1.a: In Cheat-for-Self, more proself subjects cheat more. However, more ingroup-

prosocial subjects cheat less; more outgroup-prosocial subjects do not cheat more or less. 

There are two general prosociality measures as defined in Section 3.2.2: proselfness &self and 

prosociality &another. Intuitively, the one most relevant for predicting cheating for self should be 

proselfness &self as it measures more directly how much subjects care about self-interests, which I 

use here. As hypothesized, &self correlates positively with cheating foresight !!" in Cheat-for-

Self!with statistical significance, as shown by the Tobit model estimates in column (1) in Table 3.4. 

The more proself subjects are, the more they cheat. On average, the marginal effect of proselfness 

on individual foresight !!" is 0.204 (p < 0.01).  

Table 3.4: Tobit regressions of individual foresights in Cheat-for-Self !!!"! on ORPs 35 
 Cheat-for-Self !!"  
 (1) (2) (3) 

&self 
 0.204*** 

(2.92) 
0.147* 
(1.95) 

0.205*** 
(2.92) 

PARc  -0.193* 
(-1.96) 

 

PARnc    -0.003 
 (-0.13) 

Log-likelihood -42.779 -40.882 -42.771 
LR chi2 (1) 8.38 12.17 8.39 
Prob > chi2 0.004 0.002 0.015 

Note: number of observations = 203; 54 observations censored at !!" ! !! marginal effects at means with z-

scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  

 

Hypothesis 3.3.1.b: Controlling for proselfness, more particularistic subjects cheat more for self.  

Result 3.3.1.b: Controlling for proselfness, more (costly) particularistic subjects cheat less for self 

at the significance level slightly above 5%. No significant correlation is found between non-costly 

particularism and cheating for self.  

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
35 Since about a quarter of the subjects cheat to the full extent with their cheating foresights equal to 100%,  
censored regression models are used here for taking into account the clustering of upper or lower threshold 
values. Note that the results presented in this table are robust when excluding subjects who cheat to the full 
extent.  
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In contrast to my hypothesis that more universalistic subjects are more likely to follow impartial 

rules, regression (2) in Table 3.4 reveals a significant correlation between costly particularism and 

cheating for self in the opposite direction at slightly above 5% significance level: more costly-

particularistic subjects cheat less controlling for proselfness (p = 0.051). Non-costly particularistic 

preference, on the other hand, adds little for predicting the individual cheating propensity with or 

without controlling for proselfness (F1, 201 = 0.01, F1, 202 = 0.00) as shown in (3).  

 One potential (and probably quite relevant) explanation for why there is an opposite 

correlation (in the case of costly particularism) or little correlation (in the case of non-costly 

particularism) is that particularism based on artificial ingroups is not generalizable to particularism 

based on real ingroups. As discussed in the Section 3.2.1, Triandis (1972) hypothesized that 

subjects from individualistic countries, who in reality differentiate less between ingroup and 

outgroup members, may enter (and leave) new ingroups more easily. Accordingly, when an 

artificial ingroup formation procedure is used, subjects from individualistic countries might exhibit 

higher ingroup bias. The danger of eliciting ingroup bias by using the artificial ingroup formation 

therefore is that it elicits universalistic preference instead of particularistic preference. Additional 

analyses on cross-country differences in ORPs in Section 3.5 will also shed light on this issue.   

 

ORPs and Cheating for Another 

In this section, I show the correlations between ORPs and the cheating propensity to benefit an 

ingroup member or an outgroup person. The results in this section will shed light on how prosocial 

subjects resolve the virtues in dilemma: benefiting another whom they care about or respecting the 

rule of no cheating. In the analysis below, I will control for the potential confounding factor of the 

baseline cheating propensity captured by the foresight level !!"!in Cheat-for-Self. More prosocial 

subjects might cheat less for others simply because they have a lower baseline cheating propensity. 

The main hypotheses in this section concern whether more prosocial Scorers cheat more for 

Throwers controlling for their individual cheating propensity.  

Hypothesis 3.3.2: In Cheat-for-Another, controlling for individual cheating propensity, more 

prosocial Scorers cheat more. 

Result 3.3.2: In Cheat-for-Another, controlling for their individual cheating propensity, more 

prosocial Scorers cheat significantly more. 

When controlling for the individual cheating propensity, as shown in Table 3.5 (2), more prosocial 

Scorers (where prosociality is measured by &another which is intuitively more relevant than &self) do 
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cheat significantly more for others at exactly 5% significance level. The correlation is still positive 

but only approaching marginal significance without controlling for individual cheating propensity, 

as shown in (1). The implication of the results shown in (1) and (2) taken together is that although 

more prosocial subjects tend to cheat more for another, the extent of cheating is weakened by their 

lower individual cheating propensity. As shown also in (2), cheating foresight in Cheat-for-Self 

!!"!does significantly correlate with more cheating (p < 0.001).  

Table 3.5: Tobit regressions of individual foresights !!"!on ORPs  
 Cheat-for-Another !!!"! 
 (1) (2) (3) (4) 

&another 
 

0.182 
(1.48) 

0.231** 
(1.97) 

0.321*** 
(2.60) 

0.373*** 
(2.97) 

 Ingroup  
(1: ingroup; 0: outgroup) 

  0.134*** 
(4.24) 

0.139*** 
(4.28) 

 Ingroup x &another 
  -0.284*** 

(-2.94) 
-0.291*** 

(-2.93) 

!!"      0.625*** 
(5.16) 

  0.629*** 
(5.18) 

Log-likelihood -108.053 -104.178 -104.178 -84.327 
F 2.16 14.05 6.49 11.71 

Prob > F 0.144 0.000 0.000 0.000 

Note: number of observations = 202; since each Scorer has two related foresight measures in Cheat-for-

Another, one in ingroup matching and the other in outgroup matching, standard errors adjusted for 101 

individual clusters; 48 observations censored at !!" ! !!and 5 observations censored at !!" ! !!!marginal 

effects with z-scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1).  

 

Moreover, as shown in (3) and (4), the effect of prosociality &another significantly interacts 

with group identity with or without controlling for cheating propensity. When controlling for 

cheating propensity, as shown in (4), while the coefficient of &another is positive and significant at 

0.373 in outgroup matching (i.e., Ingroup = 0), it is insignificant at a negligible size of 0.082 in 

ingroup matching (i.e., the difference between 0.373 and 0.291, p = 0.464). As shown in (3), results 

are similar without controlling for cheating propensity !!"! More prosocial subjects only cheat more 

for outgroup but not more for ingroup.  

The results so far cover how different ORPs characteristics predict cheating for different 

beneficiaries in embezzlement contexts simulated by the non-interactive cheating games. As 

expected, more proself subjects cheat more for self. Moreover, though (costly) particularism does 

have predictive power, the correlation is negative rather than positive, i.e., more (costly) 

particularistic subjects do not cheat more; on the contrary, they cheat less. One potential explanation 
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is that the more ingroup-prosocial subjects in the artificial ingroup setting are the more 

universalistic in real life. In Cheat-for-Another, as expected, more prosocial subjects cheat relatively 

more for others controlling for individual cheating propensity. However, more prosocial subjects 

only cheat more for outgroup, but not more for ingroup.  

 

ORPs and Cheating in Bribery Game  

In the bribery game, a chat over a transfer X takes place before the cheating game. Thus, two other 

factors besides ORPs can potentially affect Scorers’ reciprocal cheating: the endorsement of a 

bribery agreement at the pair level and the amount of the transfer X agreed upon (which can be 

interpreted as the amount of bribe when there is a bribery agreement or a gift when there is no 

bribery agreement). In the analysis below, I will control for the endorsement of a bribery agreement 

and for the transfer X agreed upon. 

Hypothesis 3.3.3:  In the Bribery Game, more prosocial Scorers cheat more for Throwers when 

controlling for other covariates including Scorers’ cheating propensity, the oral agreement of a 

bribery deal and the agreed amount of X.  

Result 3.3.3: More prosocial Scorers cheat significantly more in the bribery context when 

controlling for cheating propensity, the oral bribery agreement and the agreed amount of transfer 

X.  

As shown in Table 3.6 column (1), before controlling for related covariates, more prosocial subjects 

cheat more, but the effect is not statistically significant. When controlling for the covariates, more 

prosocial subjects cheat significantly more, as shown in (2). Moreover, similar to Result 3.3.2.a in 

Cheat-for-Another, the effect of prosociality significantly interacts with group identity as shown in 

regression (3). Whereas a significant and positive correlation is found between prosociality and 

cheating in outgroup matching (i.e., Ingroup = 0), the coefficient is insignificant and negative 

between prosociality and cheating for ingroup at - 0.051 (i.e., the difference between 0.224 and 

0.275, p = 0.610). When controlling for the aforementioned covariates, as shown in (4), the 

correlation between prosociality and cheating for ingroup remains insignificant at 0.04 (i.e., the 

difference between 0.288 and 0.284), the correlation between prosociality and cheating for outgroup 

is robust. Moreover, Scorers cheat more for Throwers by 0.149 if there is a verbal bribery 

agreement made in the pre-play chat. 
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Table 3.6: Tobit regressions of Bribery Game cheating foresights !!"!on ORPs  
 Cheating in Bribery Game !!!"! 
 (1) (2) (3) (4) 

&another 
0.088 
(1.15) 

0.149** 
(2.22) 

0.224** 
(2.10) 

0.288*** 
(2.87) 

 Ingroup  
(1: ingroup; 0: outgroup) 

  0.067 
(1.64) 

0.097** 
(2.55) 

 Ingroup x &another 
 

  -0.275** 
(-2.14) 

-0.284** 
(-2.02) 

"+9&33!!
!

         0.149*** 
(4.04) 

          0.152*** 
(3.89) 

X9&331!\!!
!

 0.001 
(0.53) 

 0.002 
(0.88) 

!!" 
 

     0.283*** 
(3.23) 

     
 

    0.285*** 
(3.55) 

Log-likelihood -132.797 -113.700 -130.988 -110.286 
F 1.30 11.28 1.69 46.33 

Prob > chi2 0.256 0.000 0.171 0.000 

Note: number of observations = 202; standard errors adjusted for 101 individual clusters; 106 observations 

censored at !!" ! !!and 3 censored at !!" ! !!!marginal effects with z-scores in parentheses (*** p<0.01, 

** p<0.05, * p<0.1).  

Similar to the results of prosociality and cheating in the embezzlement context Cheat-for-

Another, ORPs again do not play a role in the ingroup matching, whereas more prosocial subjects 

do cheat more for outgroup with or without controlling for the related covariates.  

 

3.3.2 ORPs and Bribery Deal Success 

Since illegal deals cannot rely on the courts for enforcement, they require cooperation and trust 

between the perpetrators. I hypothesize that social preferences are important for bribery—not only 

in the sense that they refrain people from corrupt behavior, but also in the sense that they generate 

the trust necessary to enforce bribery. In this section, I present results on whether ORPs help predict 

the likelihood of a successful bribery deal. In particular, I explore the correlations between 

prosociality and the likelihood of endorsing bribery, as well as the likelihood of the bribery 

endorsers in honoring the deal. 

 

ORPs and Bribery Endorsement 

Hypothesis 3.3.2a: More proself subjects are more likely to endorse bribery.  
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Result 3.3.2.a: The effect of prosociality on bribery endorsement depends on the role of the player 

in the bribery game. More proself Scorers are significantly more likely to endorse bribery, whereas 

there is no evidence that more proself Throwers are more or less likely to endorse bribery.  

Here, we use both prosociality measures &self  and &another as it is hard to decide ex-ante 

which one is more relevant. As shown in Table 3.7 (1) and (3), the main effect of proselfness on 

bribery endorsement depends on the role of the player: while more proself Scorers are significantly 

more likely to endorse bribery, more proself Throwers are not significantly more or less likely to 

endorse bribery. Moreover, as shown in (2), the effect of Scorers’ proselfness does not interact with 

group identity. Note however, that the effect of Throwers’ proselfness interacts with group identity 

as shown in (4). Two simple logistic regressions of Bendorse (T) regressed over &self in ingroup and 

outgroup matching respectively reveal that while more proself Throwers tend to be more likely to 

endorse bribery in ingroup matching (z = 1.03, p = 0.302, n = 102), they tend to be less likely to do 

so in outgroup matching (z = -1.37, p = 0.172, n = 102). The results are similar using &another except 

that there is no significant interaction effect found of Throwers’ prosociality and group identity. 

Table 3.7: Logistic regressions of Bribery Endorsement on &self 
 Bendorse (S) Bendorse (T) 
 (1) (2) (3) (4) 

&self 
22.191*** 

(3.25) 
23.013** 

(2.44) 
0.844 

(-0.17) 
0.158 

(-1.41) 
 Ingroup  

(1: ingroup; 0: outgroup) 
 0.544 

(-0.54) 
 0.059** 

(-2.54) 
 Ingroup x &self 

 
 1.034 

(0.02) 
 21.299** 

(2.36) 
Log-likelihood -113.380 -111.782 -130.511 -128.464 

LR chi2 (1) 10.56 15.03 0.03 6.81 
Prob > chi2 0.001 0.002 0.866 0.078 

Note: number of observations (Scorers: 202; Throwers: 204); standard error adjusted for 101 individual 

clusters of Scorers and 102 individual clusters of Throwers; z-scores in parentheses (*** p<0.01, ** p<0.05, 

* p<0.1). 

The role specificity result could also imply that there is a potential role asymmetry of the 

perceived wrongfulness in bribery endorsement: while Scorers’ bribery endorsement might be 

perceived as morally wrong and hence less likely to be taken up by more prosocial Scorers, 

Throwers’ bribery endorsement might be perceived as relatively more neutral. There are two 

plausible explanations for the asymmetric perception of wrongfulness entailed in the role. The first 

explanation is the asymmetry of the power position. Since Scorers are the ones who will eventually 

have to cheat and abuse their entrusted power to conceal the bribery agreement, they may feel more 
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morally responsible for any procedural or outcome harm resulting from the bribery deal.  Second, 

Scorers are probably more likely to move first in the bribery initiation and the ones who move first 

may be perceived as socially more responsible due to its more active role in the deal. As Atanasov 

(2011) proposed, the responsibility of the second-mover in a bribery negotiation could be offloaded 

onto the first mover given the second-mover’s passivity. Bribe-payers might even consider themselves 

“victims” of corruption, although they often benefit from corrupt transactions at least in the short run. 

Similarly, in my bribery game, it may be viewed as more morally wrong if one proposes to violate a 

rule than if one accepts such a proposal. Thus, when being solicited a bribe in the passive role, more 

prosocial Throwers, compared to more proself Throwers, might perceive it as more prosocial to 

comply with the request or be generous in offering a bribe. And indeed, a simple logistic regression 

confirms that Scorers are indeed significantly more likely to be the initiator of the deal than 

Throwers (odds ratio = 0.559, z = -1.99, SE adjusted for 187 individual clusters). Among all who 

initiate a deal, 60% are Scorers.  

To find out whether it is the abuse of power effect or the first-mover effect that explains the 

role asymmetry in relation to prosociality and bribery endorsement, I run separate analyses for the 

likelihood of bribery initiation (first-mover endorsement) or that of bribery compliance (second-

mover endorsement) relative to no bribery endorsement. For both Scorers and Throwers, more 

proselfness correlates positively with the likelihood of bribery initiation (first-mover endorsement) 

although the odds ratio is only statistically significant for Scorers (odds ratio = 47.974 and 1.999; p 

= 0.001 and p = 0.565; SE adjusted for 95 and 92 individual clusters). However, the effect of 

proselfness on deal compliance (second-mover endorsement) interacts with the role of play (z = -

1.81, p = 0.070, SE adjusted for 146 individual clusters). While more proself Scorers tend to be 

more likely to comply with a deal initiation at a close to marginally significant level (odds ratio = 

6.215, z = 1.55, p = 0.122, SE adjusted for 63 individual clusters), more proself Throwers, on the 

contrary, tend to be less likely to comply to a deal initiation as the odds ratio is lower than 1 (odds 

ratio = 0.368, z = -0.98, p = 0.329, SE adjusted for 83 individual clusters). In other words, more 

prosocial Throwers tend to be more likely to comply with a deal initiation. The results are robust to 

using &another. 

Taken together, these results imply that the effect of prosociality on bribery endorsement is 

likely to be both first-mover-specific and role-specific. When being a first-mover endorser in the 

bribery agreement, prosociality is negatively correlated with bribery endorsement for both Scorers 

and Throwers. However, when being the second mover, more prosocial Throwers seem to carry 

some compliant-in-giving or willingness-to-give tendency. Thus, the overall null effect of 
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prosociality on Thrower’s endorsement could potentially result from two counteracting effects: the 

likely negative effect of prosociality on the first-mover’s initiation of a bribery proposal and the 

likely positive effect of prosociality on second-mover’s compliance to a bribery proposal. I also run 

a robustness check controlling for the individual cheating propensity. The effects of proselfness on 

bribery endorsement are robust to the inclusion of the control variable !!" (p-values <0.05). 

 

ORPs and Bribery Enforcement 

A successful bribery deal depends on not only the initiation of a bribery deal, but also the honoring 

of the deal by both parties. In this section, I present the results of the correlation between ORPs and 

the likelihood of the deal being honored or defected upon. I examine whether more proself Scorers 

are more likely to defect on reciprocal cheating for Throwers, and whether more proself Throwers 

are more likely to defect on the bribe payment. 

Hypothesis 3.3.2.b: More prosocial Scorers or Throwers are more likely to honor the bribery 

agreement once they enter a bribery agreement.  

Result 3.3.2.b: For those who endorse a bribery deal, more proself Scorers are not more or less 

likely to honor cheating, but more proself Throwers tend to be less likely to honor the deal at 

slightly above 10% significance level (p =0.102).  

As shown in Table 3.8 (1) and (3), although more proself Scorers are more likely to endorse 

bribery, for those who enter a bribery agreement, they are not significantly less likely to honor the 

deal despite of a negative trend.  

Table 3.8: Logistic regressions of Bribery Honoring on &self 
 Honor(S) Honor(T) 
 (1) (2) (3) (4) 

&self 
0.509 

(-0.54) 
0.459 

(-0.48) 
0.063 

(-1.64) 
0.070 

(-1.53) 
 Ingroup  

(1: ingroup; 0: outgroup) 
 5.083 

(1.04) 
 115.991 

(0.91) 
 Ingroup x &self 

 
 0.801 

(-0.12) 
 0.026 

(-0.65) 
Log-likelihood -47.301 -44.459 -62.458 -57.454 

LR chi2 (1) 0.29 8.32 2.68 10.91 
Prob > chi2 0.590 0.040 0.102 0.012 

Note: number of observations (Scorers: 122; Throwers: 121); standard error adjusted for 79 individual 

clusters of Scorers and 80 individual clusters of Throwers; z-scores in parentheses (*** p<0.01, ** p<0.05, * 

p<0.1). 
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In contrast, though more proself Throwers are not more or less likely to endorse bribery, among 

those who enter a bribery agreement, more proself Throwers tend to be less likely to honor the 

agreement and more likely to defect on the bribe payment at slightly above 10% significance level 

(p = 0.102). For both Scorers and Throwers, there are no significant interaction effects with group 

identity, as shown in (2) and (4). The results are robust to using the prosociality measure &another. 

Given that prosociality on the one hand deters bribery deal initiation, and on the other hand, 

promotes bribery deal enforcement once a deal is made, I further examine the net effect of a 

successful bribery deal initiated and implemented [i.e., Bagree=1 and honor(T)=1 and honor(S)=1]. 

While the net effect of prosociality on the success of an explicit bribery deal is unlikely to be 

outstanding because of the two counteracting effects, prosocial subjects might be still more likely to 

reach a reciprocal collusive outcome of a successful gift-cheating exchange without any explicit 

agreement on a bribery deal [i.e., honor(T)=1 and honor(S)=1]. 

More proself matches, i.e., pairs with higher average proselfness &self of the two, are not 

significantly more likely to succeed in an explicit bribery deal, nor in a gift-cheating exchange. 

However, more prosocial matches, i.e., pairs with higher average prosociality &another of the two, are 

significantly more likely to end up with a win-win outcome, i.e., a positive transfer from Thrower to 

Scorer and in turn, Scorer’s reciprocal cheating for Thrower as revealed by a simple logistic 

regression of the success dummy of a gift-cheating exchange regressed over &another (odds ratio = 

12.104, z = 2.39, Wald chi2 = 5.69, SE adjusted for 102 individual clusters). However, as revealed 

by a simple logistic regression of the success dummy of a bribery deal regressed over &another, there 

is no evidence that more prosocial matches are significantly more likely to succeed in an explicit 

bribery deal (odds ratio = 1.529, z = 0.43, Wald chi2 = 0.18, SE adjusted for 102 individual 

clusters). To further illustrate the darkside of prosociality, I also look at whether more prosocial 

matches extract more money from the experimenter in the bribery game. Using simple Tobit 

regressions with cheating foresight!!!"!as the dependent variable, more prosocial matches are 

indeed more likely to have higher foresight in outgroup matching (LR chi2 =3.79, n = 101, p = 

0.057), but not in ingroup matching (p = 0.729), which corroborates with Result 3.3.2. 

The results in this section support most of the hypotheses. As expected, more proself 

subjects are more likely to endorse a bribery deal. However, this effect is role-specific since there is 

no evidence that more proself Throwers are more likely to endorse a bribery deal. Moreover, once 

both agree on a bribery deal, more proself Scorers are not significantly more likely to defect on the 
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promise of delivering the reciprocal cheating service. But more proself Throwers tend to be more 

likely to defect on the bribe payment.  

Taken together, these results shed light on the need to guard against prosociality’s dark side 

in enforcing a bribery deal, especially when the prosocial subjects are the ones who are subject to 

power instead of in the position of having the entrusted power. On the one hand, if the prosocial 

subjects are in the position of power, they are less likely to endorse bribery as in the role of bribe-

takers and thus, one could say that prosociality deters the endorsement of bribery by bribe-takers. 

On the other hand, more prosocial bribe-givers are more likely to honor giving the bribe to the other 

(note that paying the bribe as promised after the deal is made does not hut any others’ material 

payoffs except those of the subjects themselves). So in a sense, offering a bribe can be perceived as 

being in line with a cooperative tendency, especially in a one-shot game when it is not immediately 

obvious that a successful bribery deal has a detrimental effect.  

Last but not least, in line with the additional analyses on the net effect of prosociality on the 

success of a bribery deal or a gift-cheating exchange, although one does not need to guard against 

prosocial subjects’ engaging in an explicit bribery deal, one might need to guard against prosocial 

subjects’ engaging in implicit win-win exchanges that involve gift-giving and rule-breaking as a 

reciprocation, which is the dark side of prosociality. 

 

3.4.  Additional Analyses on Culture and Corruption 

In this section, I first provide an overview of how ORPs, cheating and bribery differ across 

countries, or country clusters according to different dimensions, if any. Subsequently, I examine 

whether these differences remain after controlling for ORPs at the individual level.  

 The four countries sampled differ based on different dimensions as shown in Table 3.9: 

while China and Japan are more individualistic and less moral inclusive than the Netherlands and 

Italy (Hofstede, Hofstede, and Minkov, 2010; Schwarz, 2007), 36 China and Italy are perceived to be 

more corrupt based on the informed views of analysts and businessmen in these countries (CPI, 

2011). They are also perceived to be worse than Japan and the Netherlands for both the sub-

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
36 According to Hofstede et al., 2011, people from countries with high individualism index score have 
stronger preference for a loosely-knit social framework in which individuals are only expected to care for 
themselves and their immediate families, but not expected to care for ingroup members, and vice versa for 
countries which are highly collectivistic. 
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indicator of “control of corruption” as well as that of “rule of law” (World Governance Indicator, 

2008). 

Table 3.9: Country ranking based on previous survey studies 

Note: the exact level of subjects’ individualistic orientation can differ from that of the national level due to 

the subculture of the recruited subjects. The national level index data only serve as rough references.  
 

Regarding the cross-country differences in ORPs, I expect subjects to differ more in how 

much they care about different others and less in how they care about others relative to self. There 

are two competing hypotheses on how subjects differ in their care about different others as in 

particularism: if the artificial group formation paradigm does elicit ingroup bias in an externally 

valid manner, we would observe more ingroup bias in ORPs in the more collectivistic countries 

Japan and China. However, if Triandis et al. (1988) are right that subjects from collectivistic 

countries have more difficulty identifying with new artificial ingroups, then, we would observe less 

ingroup bias in the more collectivistic countries (see Buchan et al. 2006 for already some supportive 

evidence that subjects from more collectivistic countries are less likely to exhibit ingroup bias 

towards artificially formed ingroups). 

There are also two competing hypotheses regarding the propensity to break rules: on the one 

hand, it is intuitive that subjects from countries with more perceived corruption China and Italy 

would cheat more (see also Fisman and Miguel, 2007; Barr and Serra, 2010, Cameron et al., 2009 

for empirical evidence on culture and corruption). On the other hand, Mazar and Aggawal (2011) 

show that Hofstede’s cultural dimension of collectivism correlates strongly with perceived 

corruption level. In line with that, it should be subjects from more collectivistic countries China and 

Japan who cheat more.  

Hence I cluster countries according to both the dimension of culture and governance and see 

whether corruption behavior corroborates more with pre-existing culture or governance indicators. I 

also use a control clustering as a baseline of the effect size: China and the Netherlands vs. Japan and 

Italy.  

 

Country Individualism 
(Hofstede et al., 2010) 

Moral 
inclusiveness 

(Schwarz, 2007) 

World Governance Indicator 
(1st: control of corruption, 2nd: 

rule of law, 2008) 

Corruption 
Perception 

Index (2011) 
China 20 1 35, 45 80th 
Italy 76 4 65, 63 72th 
Japan 46 3.3 86, 89 17th 

Neherlands 80 4 97, 95 9th 
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Culture and ORPs  

Since there was a significant correlation between ORPs and cheating at the individual level, one 

potential explanation for the systematic cheating differences across countries is that they differ in 

ORPs, i.e., the cluster that cheats more for self is more proself and the cluster that cheats more for 

others is more prosocial. Hence, I examine whether there are any systematic cross-country 

differences in ORPs. The results of differences in ORPs, shown in Table 3.10, show that there was 

hardly any country that stochastically dominates any other in proselfness (&self), prosocilaity 

(&another) except for costly-particularism PARc: The cluster of more collectivistic countries (China 

and Japan) is less particularistic than that of the more individualistic ones (Italy and The 

Netherlands) at marginally significant level. The results corroborate with Triandis et al. (1988) and 

Buchan et al. (2006): subjects from individualistic countries are more likely to exhibit ingroup bias 

towards new ingroup members. 

 

Table 3.10:  Cultural Differences in ORPs  
 means by culture (normalized) Kruskal-Wallis 

Rank Test 
Chi2(3) 
with ties 

z-scores of Mann-Whitney U tests 
Scorers JP 

(N=30) 
CN 

(N=23) 
NL 

(N=23) 
IT 

(N=25) 
(by corruption) 

JP+NL/ 
CN+IT 

(by individualism) 
CN+JP/ 
IT+NL 

 
IT+JP/ 

CN+NL 
&self 0.809 0.786 0.786 0.753 1.332 0.670 0.987 -0.048 
&another 0.176 0.193 0.186 0.121 0.523 0.416 0.162 -0.552 
PARc 0.071 0.029 0.100 0.123 3.629 0.170 -1.703* 0.725 

Note: z-scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1). This table presents results only based on 

Scorers’ decisions. The results are robust when including also the Throwers. 

 

Culture and Cheating in Embezzlement and Bribery Games 

Result 3.4.1: Cheating levels differ across countries in all non-interactive cheating games. The 

cluster of high CPI countries (China and Italy) exhibits significantly more cheating than that of low  

CPI countries (Japan and The Netherlands) in Cheat-for-self and Cheat-for-Out, as well as in 

Cheat-for-In at the marginally significant level.  

 Notwithstanding the little differences found in ORPs across clusters, cheating levels differ 

significantly in all embezzlement contexts according to the non-parametric Kruskal-Wallis test 

results as shown in Table 3.11. 
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 Table 3.11: Cheating in different embezzlement contexts 

  Note: z-scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 

 

  The results of the pairwise comparisons based on the Mann Whitney U tests lend support to 

the hypothesis that the country cluster perceived to be more corrupt exhibits more cheating. No 

support is found for the alternative hypothesis that cheating differs by the individualism dimension, 

or by the control dimension. In other words, more collectivistic countries do not cheat more. One 

can even observe that Japan, which belongs to the more collectivistic cluster, cheats the least in all 

three games.  

To check if the effect size of cross-cluster differences is bigger than within-cluster 

differences, I ran a Kruskal-Wallis test by cities within clusters. No significant city level differences 

are found in Cheat-for-Self neither within the low CPI cluster, consisting of Tokyo and Tilburg 

(Chi-square = 1.097, p = 0.295), nor within the high CPI cluster, consisting of Shanghai, Shenzhen, 

Siena and Taranto (Chi-square = 5.010, p = 0.171). Similar null results are found for differences in 

Cheat-for-Out. However, in Cheat-for-In, for which the cross-country Kruskal-Wallis test is only 

marginally significant, the differences are marginally significant within the high CPI cluster (Chi-

square = 6.717, p = 0.082), but not significant within the low CPI countries. The differences in the 

cheating games, given no difference in proselfness across countries, lends support to the hypothesis 

that countries differ in the baseline cheating propensity or rule-breaking aversion in this particular 

experimental set-up. Subjects from countries with a lower cheating propensity cheat less for self, 

but also cheat less for others.  

Result 3.4.2: Cheating levels in the bribery game context significantly differ across countries in the 

ingroup matching, but not in the outgroup matching. The cluster of more individualistic countries 

(Italy and The Netherlands) exhibits significantly more cheating for ingroup than the cluster of 

more collectivistic countries (China and Japan).  

In the Bribery Game, cheating levels significantly differ across countries in ingroup 

matching, but not in outgroup matching (Kruskal-Wallis Rank Test, Chi-square with ties, p-values < 

 means by culture (normalized) 
Kruskal-Wallis 

Chi2 (3) 
with ties 

z-scores of Mann-Whitney U tests 

All 
Scorers 

JP 
(N=30) 

CN 
(N=23) 

NL 
(N=23) 

IT 
(N=25) 

(by corruption) 
JP+NL/ 
CN+IT 

(by individualism) 
CN+JP/ 
IT+NL 

 
IT+JP/ 

CN+NL 
!!"  0.713 0.813 0.761 0.886 11.908*** -3.183*** -1.571 0.100 
!!" 0.611 0.788 0.728 0.784 6.615* -2.293** -1.064 -0.914 
!!" 0.527 0.751 0.583 0.701 10.565** -3.98*** -0.318 -1.121 
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0.01), as shown in the first two rows in Table 3.12.  Unlike Result 3.5.1, the cluster of high CPI 

countries (China and Italy) no longer exhibits significantly more cheating than the cluster of low 

CPI countries (Japan and The Netherlands). Rather, the cluster of more individualistic countries 

(Italy and The Netherlands) exhibits significantly more cheating than the cluster of more 

collectivistic countries (China and Japan), but only in ingroup matching. Moreover, when 

separating cheating levels in matches with or without bribery agreements, significant differences are 

found in ingroup matches by both dimensions of individualism and corruption without bribery 

agreements. Again, this seems to suggest that the strength of the newly formed ingroup ties might 

have played a role. Subjects from individualistic countries might cheat more in the ingroup 

matching because of the stronger ingroup ties newly formed.  

 

 Table 3.12: Cheating in Bribery Game 

Note: z-scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1). 
 

To further shed light on this, I examine if cross-country differences in particularistic 

cheating differs by the dimension of individualism. In the embezzlement context, while Dutch and 

Italian Scorers cheat more for ingroup than for outgroup (Sign-Rank test, p = 0.001), Chinese and 

Japanese Scorers do not cheat significantly more for ingroup (Sign-Rank test, p = 0.165). Moreover, 

while the extent of ingroup bias is similar within the individualistic cluster (Sign-Rank tests, z = 

2.253 vs. z = 2.442), it is more divided within the collectivistic cluster. Subjects from the more 

collectivistic country China exhibit less ingroup bias than those from Japan with a relatively 

intermediate individualism level (Sign-Rank tests, z = 0.323 vs. z = 1.495). Likewise, in the bribery 

game, Dutch and Italian Scorers cheat significantly more for ingroup than for outgroup (Sign-Rank 

test, p = 0.015), whereas Chinese and Japanese Scorers do not cheat more for ingroup than for 

outgroup (Sign-Rank test, p = 0.708), with Chinese subjects cheating slightly more for outgroup. 

This again corroborates with the theoretical prediction by Triandis et al. (1988) about ingroup ties.  

 means by culture (normalized) 
Kruskal-Wallis 

Chi2 (3) 
with ties 

z-scores of Mann-Whitney U tests 
All Scorers JP 

(N=30) 
CN 

(N=23) 
NL 

(N=23) 
IT 

(N=25) 
(by corruption) 

JP+NL/ 
CN+IT 

(by individualism) 
CN+JP/ 
IT+NL 

 
IT+JP/ 

CN+NL 
!!" 0.796 0.788 0.907 0.923 10.305** -0.663      -3.077*** -0.173 
!!" 0.769 0.841 0.783 0.845 3.517 -1.571 -0.440 -1.060 
!!!" 

(Bagree =0) 
0.667 

(N=17) 
0.640 

(N=10) 
0.800 
(N=4) 

0.907 
(N=15) 

    13.837***      -2.023**        -3.585*** 1.162 

!!" 
(Bagree =0) 

0.689 
(N=15) 

0.657 
(N=7) 

0.800 
(N=1) 

0.812 
(N=11) 

1.404 -0.831 -1.163 0.250 
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 Next, I examine if cross-country cheating differences remain after controlling for the ORPs 

measures that are predictive of cheating at the individual level. Tobit regression results in Table 

3.13 show robust evidence that cross-country differences in cheating for self !!"!remain after 

controlling for individual prosociality and demographic controls.  

 

 Table 3.13: Cross-country differences in Cheat-for-Self 

Note: number of observations = 203; 54 observations censored at !!" ! !!for the full sample, 43 observations 

censored at !!" ! ! for the partial sample, z-scores in parentheses (*** p<0.01, ** p<0.05, * p<0.1) 

  

For the full sample without demographic or ORP controls, the joint model of the country 

cluster dummies has significant explanatory power (F3,200 = 4.53, p = 0.004, n = 203), driven by the 

cluster dummy of corruption (F1,200 = 10.86, p = 0.001). When controlling for proselfness, the 

contribution of the model of cluster dummy of corruption to the model fit is again significant (F1,199 

=11.94, p = 0.001), with comparable magnitude to that of within-subject differences in proselfness 

(F1,200 = 9.49, p = 0.003).  

For the partial sample with demographic controls, the contribution of the cluster dummies to 

the model fit is similar to that with the full sample (F1,148=11.62, p = 0.001), whereas the 

contribution of proselfness drops (F1,148=4.77, p = 0.031). This is in part because of a potential 

Dependent variable:  
Cheat-for-Self !!!"! 

Without 
controls 
(n = 203) 

With 
controls 
(n = 203) 

Without controls 
(n = 155) 

With controls 
(n = 155) 

Cluster Corrupt  0.083*** 0.085*** 0.093*** 0.101*** 
(1: CN; IT) (3.34) (3.50) (3.23) (3.44) 
Cluster Individualistic 0.035 0.032 0.031 0.009 
(1: IT; NL) (1.38) (1.31) (1.05) (0.29) 
Cluster Control -0.004 -0.004 0.007 -0.002 
(1: CN; NL) (-0.17) (-0.16) (0.24) (-0.06) 
&self  0.209***  0.164** 
  (3.06)  (2.17) 
Nr. Of Experiments 
Participated 

   
 

0.030*** 
(2.70) 

Economic Major dummy    
 

0.021 
(0.62) 

Male dummy    -0.001 
(-0.02) 

Log Likelihood -40.322 -35.720 -31.167 -24.567 
LR chi2 13.29 22.49 11.65 24.85 
Prob > chi2 0.004 0.000 0.000 0.001 
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confounding covariate “nr. of experiments participated” which has taken up part of the explanatory 

power of proselfness (F1,148=7.29, p = 0.001). As a side note, the significant correlation between 

how experienced subjects are and how much they cheat for self might be due to more proself 

subjects being more likely to participate in an economic experiment, or behave more proself, having 

more experimental experience. It is a rather robust piece of evidence to justify eliciting subjects’ 

previous experience with economic experiments. 

 Overall, country differences by the dimension of corruption remain after controlling for 

within-subject differences in proselfness. It is also robust to inclusion of control variables 

“Economic major”, “Male” and “Experience” (number of experiments participated) with a reduced 

sample for which these survey data are available.  

Taking into account the robust explanatory power of the dimension of perceived corruption 

in accounting for cross-country differences in cheating for self, I further examine whether the 

patterns as shown by the non-parametric test results in Table 3.11 and 3.12 are robust after 

controlling for ORPs. In other words, are there still more cheating for others in the country cluster 

with higher level of perceived corruption in the pure cheating game, or more cheating for ingroup in 

the more individualistic countries, after controlling for within-subject differences in ORPs and 

cheating propensity? If how much one cheat for another is merely driven by how much one cares 

about another and how much one dislikes cheating, then cross-country differences should not be 

found after controlling for these factors. 

Remarkably, both in Cheat-for-In and in Cheat-for-Out, as shown by the regressions results 

in columns CG-in2 and CG-out2 in Table 3.14, differences remain significant in Cheat-for-Out and 

marginally significant in Cheat-for-In. Notwithstanding that cheating propensity seems to account 

substantially for the cheating variance, countries which are perceived to be more corrupt actually 

cheat more for ingroup or outgroup relative to self, compared to countries which are perceived to be 

less corrupt.  This seems to suggest that though subjects from countries that are perceived to be 

more corrupt do engage in more self-regarding cheating, they actually engage in relatively more 

other-regarding cheating compared to subjects from countries perceived to be less corrupt (note that 

I also use the dummy variable of cheating propensity here to ease the comparison of the effect size: 

in Cheat-for-In, the marginal effect of the dummy variable of cheating-for-self is more than twice 

that of the dummy variable of “cluster corrupt”, but comparable marginal effects are found in 

Cheat-for-Out). It is possible that people from societies with different modes of governance, either 

ruled by informal rules and social relationships or by impartial formal rules, may differ in what they 

believe is the moral thing to do when there are two conflicting virtues.  
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Table 3.14: Cross-country differences and cheating for another  

Note: number of observations = 101; 54 observations censored at !!" ! !!for the full sample, 43 

observations censored at !!" ! ! for the partial sample, z-scores in parentheses (*** p<0.01, ** p<0.05, * 

p<0.1).  

 In the Bribery Game, cross-country differences also still remain significant after controlling 

for cheating propensity, prosociality, the endorsement of a bribery agreement and the amount of 

agreed transfer X as shown in columns BG-in2 and BG-out2. While subjects from more 

individualistic countries still cheat relatively more for ingroup compared to those from the less 

individualistic countries, subjects from more corrupt countries still cheat more for outgroup. In 

terms of the robustness of the covariates, note that the coefficient of cheating propensity dummy 

only correlates significantly with cheating for another in Bribery Game Ingroup, but not in Bribery 

Game Outgroup. Prosociality correlates significantly with cheating for outgroup, but not with 

cheating for ingroup which is consistent with what we found in the main results. Having a bribery 

agreement or not again significantly correlates with the extent of reciprocal cheating, but the 

amount of transfer X only correlates with reciprocal cheating in ingroup matching and not in 

outgroup matching.  

All in all, this section shows how the extent of cheating in the embezzlement and bribery 

contexts differ across countries, even though their levels of ORPs do not significantly differ. The 

Dependent variable 
 

CG-in1 
!!"# 

CG-in2 
!!"# 

CG-out1 
!!"# 

CG-out2 
!!"# 

BG-in1 
!!"# 

BG-in2 
!!"# 

BG-out1 
!!"# 

BG-out2 
!!"# 

Cluster Corrupt  0.119** 0.087* 0.174*** 0.158*** 0.007 0.006 0.077 0.101** 
(1: CN; IT) (2.40) (1.80) (3.22) (3.02) (0.18) (0.18) (1.49) (2.01) 

Cluster Individualistic 0.063 0.017 0.011 -0.013 0.126*** 0.069** 0.007 -0.012 
(1: IT; NL) (1.26) (0.35) (0.21) (-0.24) (3.23) (2.02) (0.14) (-0.23) 

Cluster Control 0.057 0.060 0.052 0.041 -0.010 -0.048 0.037 -0.22 
(1: CN; NL) (1.14) (1.26) (0.94) (0.77) (-0.26) (-1.32) (0.72) (-0.42) 
!!" dummy  0.215***  0.169***  0.107***  0.010 

(1: !!" ! !!!"!  (4.06)  (2.97)  (2.72)  (0.18) 
&another   0.084 

(0.74) 
  0.389*** 

(3.14) 
 0.035 

(0.44) 
 0.287** 

(2.42) 

Bribery deal dummy      0.136*** 
(2.99) 

 0.175** 
(2.46) 

Agreed X      0.004* 
(1.82)  -0.000 

(-0.07) 
         

Log Likelihood -49.920 -41.773 -47.299 -38.984 -53.869 -36.187 -71.194 -64.970 
LR chi2 9.45 25.74 11.08 27.71 10.37 45.73 2.96 15.41 

Prob > chi2 0.024 0.000 0.011 0.000 0.016 0.000 0.398 0.031 
Censored at 0 2 2 3 3 1 1 2 2 
Censored at 1 29 29 19 19 52 52 54 54 
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most important lesson is that the differences in overall cheating are more in line with the ranking on 

the corruption index rather than with the cultural dimension of individualism in the embezzlement 

context but not in the bribery context. Moreover, the differences in particularistic cheating are more 

in line with the cultural dimension of individualism. These differences are also robust to the 

inclusion of individual level ORPs and demographics covariates.  

 

3.5. Discussion 

This chapter inquires whether we can understand more about corruption if we relax the assumption 

of narrow self-interest maximization and incorporate ORPs, especially when formal mechanisms of 

rule enforcement are absent.  

From the perspective of governance, it is important to have rules that protect the social 

welfare and that curb self-interested acts in a social dilemma situation, i.e., when the personal 

material payoff is in conflict with the public interest. More importantly, such rules need to be 

successfully enforced. Enforcement of rules can be costly and ineffective through formal deterrence 

mechanisms like legal sanctions, especially given that illegal acts tend to be secretive and hard to 

detect. Ideally, one would hope that individuals prefer to follow rules that are beneficial to society 

as a whole. One possibility for some individuals being relatively more likely to follow rules is that 

they are more impartial towards others’ and their own interests, and less motivated to break rules for 

private benefit at the cost of the interests of some innocent others. Several results in this paper shed 

light on the relationship between ORPs and the rule-breaking propensity to benefit oneself. On the 

one hand, more prosocial individuals, i.e., those who derive more positive utility from benefiting 

others compared to the less prosocial, were more motivated to follow rules and less likely to cheat 

for themselves. On the other hand, they are more likely to break rules to benefit those from 

outgroup.  

Following the sociological literature that suggests that it is the combination of ingroup love 

and outgroup hostility that leads to more corruption in society, I also hypothesized that more 

particularistic subjects should be more likely to cheat. The result turned out to be opposite. It is 

unclear why more particularistic subjects cheat less. One possibility is that this result only applies in 

the artificial group formation context. Despite of the Group Name Task being more than minimal, 

compared to other minimal group paradigms, an “ingroup” member in this experiment is still a 

stranger in real life: just one with whom one has had a minimal interaction in the form of a 5 minute 

group chat. Subjects who give more to an ingroup member can be those who are more universalistic 
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in real life and open to make new ties with strangers, which is in line with the theoretical insights 

offered by Triandis et al., (1988). The cross-country analyses provide some preliminary evidence 

for this possibility as well, since subjects from the more individualistic countries are more 

particularistic in the Circle Tests than those from more collectivistic countries. Thus, one needs to 

be careful with interpreting or generalizing the related ingroup bias results reported here. More 

evidence using real ingroup could be gathered to shed light on this. Moreover, particularistic 

preference over an artificial ingroup can perhaps be used as a proxy for universalistic preference in 

a real ingroup rather than particularistic preference. In a sense, we do find corroborative evidence 

that a negative correlation exists between cheating propensity and particularism elicited using the 

group formation procedure. This result urges future research to provide systematic evidence on the 

type of ingroup bias induced by the artificial group formation procedure, as well as the external 

validity of this specific type of ingroup bias. 

Overall, prosociality seems to have its dark side in both embezzlement and bribery contexts. 

In the cheating games, while prosociality deters cheating when the beneficiary is oneself, it tends to 

have a dark side when cheating benefits the outgroup, i.e., insofar as the beneficiary is not directly 

or indirectly related to self-interest (e.g., self or ingroup) in the pure cheating game.   

In the bribery game, prosocial subjects are not more successful in the bribery deal with an 

explicit bribery agreement. However, they are more likely to end up with a successful gift-cheating 

exchange. Prosociality has its dark side when subjects are assigned the bribe-giving role: while 

more prosocial bribe-givers are not more or less likely to endorse a bribery deal, they tend to be 

more trustworthy in honoring the deal by paying the bribe as promised. Nevertheless, prosociality 

still has its bright side when subjects are assigned as Scorers (bribe-takers) who might feel more 

responsible for the bribery endeavor: more prosocial bribe-takers are less likely to initiate a bribery 

deal. As a policy implication, we should design institutions that raise prosocial subjects’ awareness 

of the dark side of prosociality - that their “willingness to give” can be harmful for society because 

compliance with bribe solicitation encourages bribe solicitation in the long run.  

Overall, the predictive power of ORPs in the contexts of rule-breaking to benefit self or 

others is promising, especially given the fact that the ORP models built on the framework of 

abstract economic games fare poorly at the individual level across games (Blanco, Engelmann and 

Normann, 2011), though they can be predictive at the aggregate level. 

One of the potential caveats in the experimental design is that the harm of rule-breaking is 

on the experimenter and probably is not salient to the subjects. Even though the rules are clearly 
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specified that subjects should report truthfully about the side chosen, subjects might infer that there 

is no negative externality to break the rules despite the fact that they cannot be certain that breaking 

the rules in this experiment is really harm-free. The findings that most subjects do not cheat to the 

full extent and cheat to different extents in different contexts, however, suggest that subjects do care 

about following rules in this experiment. The significant negative correlation found between 

prosociality and rule-breaking suggests that more prosocial subjects indeed hesitate more than more 

proself subjects to break rules for own benefit, even when the harm is not salient. It would be a 

fruitful direction of a future inquiry to check if these results still hold when the harm of cheating 

does not affect a research fund but an identifiable subject or group. More research could shed light 

on whether the relationship between ORPs and cheating depends on the saliency of the harm. 

 

3.6 Conclusion 

All in all, this study serves as an early step to understand whether ORPs help explain rule-breaking 

to benefit self or others. The results show some of the complexities in the relationship between 

prosociality and corruption. They also highlight the dark side of prosociality on the likelihood to 

engage in corruption in various contexts. In the embezzlement context, though more prosocial 

subjects are less likely to engage in self-regarding cheating, they seem to be more likely to engage 

in other-regarding cheating, such as when cheating benefits the outgroup. In the bribery context, 

prosociality can also have a dark side when subjects are not directly in the role of abusing the power 

but in the role of the bribe-giver as they tend to be more likely to be complicit in a bribery deal. 

More prosocial bribe-givers also tend to honor more the promise entailed in a bribery deal.  

This study also makes a methodological contribution by offering an integrative paradigm for 

creating different cheating contexts in the lab using several variants of the Mind Game (Jiang, 

2013), including an innovative bribery game. The bribery game designed captures the essence of 

bribery by entrusting absolute power on the bribe-taker who can then abuse his power (by cheating) 

to given the other undeserved benefits. Subjects self-discover the loopholes of the rules and can 

negotiate the exchange of a side payment and the cheating service, which makes a bribery deal an 

endogenous outcome.  

The main caveats of the study are two-fold: First, the level of particularism is elicited using 

artificially formed ingroups instead of real ingroups which might have caused a mis-identification 

of the variable of interest. Second, the harm of rule-breaking was not made salient and is then, to a 

certain extent, vulnerable to subjects’ own interpretation of the harm what rule-breaking causes. 
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Various extensions can be addressed by future studies in eliciting ingroup- and outgroup-

prosociality using real ingroups as well as making the harm of rule-breaking salient on a third party, 

as well as varying the victims of the harm. The cross-country differences in cheating and bribery, 

despite of the cross-country similarities in ORPs, call for future research to further examine the 

factors behind group-level differences on moral and social norms related to rule-breaking. 
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Appendix A. Additional Analysis  

A1: Chats data   

As John Kagel puts it at the 2012 North America Economic Science Association conference: “Chat 

is the poor man’s fMRI”. Some excerpts from the chats in the bribing stage confirm some of the 

interpretations of the behavioral data. 

Is there evidence from the chat data that subjects perceive the Bribery Game as a bribery 

situation? Here is an example from a Chinese ingroup interaction that shows that some subjects 

explicitly express their aversion to bribery while others claim that it is just “a virtual game”, 

perhaps as an excuse to cheat without too much psychological cost. The conversation goes as 

follows:  

Scorer: “Hi. = = Is this bribing [huilu]? Sigh. My heart is so very tangled up. Ha, no need to give anything.”  

Thrower: “Yes, you choose the biggest every time and I will give you 13, what do you think? Because if you 
choose the biggest one every time, I can earn 15*3=75. But you can only earn 50. So if I give you 13, then 
we are even?”  

Scorer: “Are you male?”  

Thrower: “Sorry, it should be 15*5=75. Yes, I am male. Then we both do 13.”  

Scorer: “Hey, I don't like bribe.”  

Thrower: It is almost time. What can we do then. This is just a virtual game. It is an economic decision, not 
political bribery.” 

Japanese conversations tend to be very short. But even within a few sentences, the dynamics 

of the bribery negotiation is clearly exposed. For instance, a Japanese Scorer says that the expected 

payoff of Thrower would be 75 (without explicitly saying if he would cheat) and asks about the 

transfer. Thrower says: “Personally, zero is good.” Scorer agrees in a very nice way. The Thrower 

then even reveals his preference for honesty in an implicit way: “Could I ask for a total number 

about 50?”  

These examples show that (some) subjects do take the game seriously: cheating is not good. 

But a substantial proportion of subjects in our experiment did mention cheating explicitly or 

implicitly. While the chatting stage was for the subjects to decide on a “transfer”, it was clear that 

many saw it as an opportunity to offer or solicit bribes in return for cheating in the next stage. The 

Dutch even cover up their cheating with humor. When a Dutch ingroup Thrower, not convinced that 

his expected payoff would be 75, said “But I don't always throw that high”, the Scorer answered 

“But I always think high”. Here is how a Japanese Thrower bribes: “We will need the Scorer to 
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have a very keen guess.” Interestingly, they also tend to frame it as prosocial acts of helping and 

friendship instead of abusive acts of rule-breaking: “Let us be friends. The more I get, the more I 

give you.” A Chinese ingroup Thrower said: “My average is 75, if you help”.  

More generally, subjects were aware that the transfer deal was a matter of trust. Cheating 

means benefiting the Thrower, and Scorer might have obligations towards Thrower, certainly if he 

is ingroup or if he receives a bribe and makes a promise to cheat for the Thrower. Some explicitly 

said that group members have a duty to help each other. A Dutch Thrower said “Well, I assume you 

will give me the highest values every time as a group member”. Subjects also said group members 

can be trusted. A Dutch Scorer said: “You can trust me, as a group member”. The trust is mutual, as 

Scorer also needs to trust that Thrower does input X as promised as well. A Dutch ingroup Scorer 

said: “I can't be sure about what you put as X, so I will just have to trust you as well. … Filling it in 

now. Filled it in?” Here is another Dutch ingroup pair—they just agreed to input 12.5. Scorer: “Is it 

working over there?” Thrower: “No. I think you have to fill in whole numbers. So 12 then?” Scorer: 

“Haha, just checking whether you really filled in 12.5. Smiley. Well, because it's you: 12.” 

Here is an example of trust in an outgroup interaction. This Dutch outgroup pair has agreed 

on a generous transfer of 25—actually proposed by Thrower! Scorer: “But how can I be sure that 

you fill that in?” Thrower: “Yeah I have no idea in what way I can guarantee you?” Scorer: “I'm 

willing to trust you though. (Smiley). A guarantee is actually impossible. I'll have to trust in the 

good in man. What computer are you on?” This is what happened afterwards: While Scorer always 

picked the good side, Thrower transferred nothing. Some things are just too good to be true. This 

was not the only Thrower to disappoint the trust of the Scorer. While the Dutch Throwers tend to 

defect on their outgroup Scorers, some Chinese Throwers seem to try to preemptively secure the 

trust from their outgroup counterpart. For instance, a Chinese outgroup Thrower, who was offered 

good sides in return for the (low) transfer of 5, started spontaneously increasing his transfer 

proposals: from 5 to 10 to 15. “You choose the best for me. I trust you.” Scorer: “I trust you on your 

word. … Hopefully you keep your words.” 

A potential analysis to do on the chat data is to categorize subjects into different types of 

reasoning. The chat data made this possible because subjects really tried to do the calculations in the 

chat. Here is a Chinese ingroup Thrower who wants to split the booty (t = (15 " 5 – 15 " 3.5)/2 = 

11.25): “You know, with your help, I can earn 22.5 more. So I give you half, that is 11.” The 

cheating game was quite complex—15 rounds of six-sided-die rolling with up- and down-

possibilities—but the advantage of this complexity was that subjects discussed the calculations.  
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I also found evidence of blackmailing by Scorers. For instance, an Italian ingroup Thrower 

proposes a transfer of zero. Scorer: “Well, but then I will punish you, and I write that I had always 

chosen in mind the side unfavorable for you. … If we agree something like 20, I will always mark 

the favorable side for you and you will be fine.” Thrower says that a negative transfer is better for 

him/her but cannot convince Scorer. Thrower: “Let’s do 5. 20 is too much.” Scorer: “Let’s do 17: It 

brings good luck. If we get a lot of 1s, I mark the down side and you earn 6.” Thrower: “I don't 

believe it. I don't trust it. 10 and we don’t talk more.” Scorer: “15 last offer.” Thrower: “Mmm… 

OK.” Result: Thrower indeed transfers 15 and Scorer indeed always picks the good sides. It is also 

interesting to see that Italians do a lot of negotiations but do not revolt against being blackmailed 

and punish blackmailers—suggesting that they might see it as a legitimate bargaining strategy. 

In a similar interaction, a Italian ingroup Scorer tries to blackmail Thrower into transferring 

the high amount of 25: “If we agree, you gain and me too. Otherwise, I make you lose.” Again, the 

result is: Thrower indeed transfers 25 and Scorer indeed always picks the good sides. The Italian 

Scorer is less lucky in the next round though, when trying to extort 25 from an outgroup Thrower. 

Thrower: “You look like a BLACKMAILER, not a Scorer. Go enter 0.” Scorer: “Not only do you 

not want to earn something more, you also want to lose.” Thrower: “Hey, don’t be stingy.” Result: 

They fail to agree on a transfer but Scorer still always picks the good side for Thrower. 

Chat is the poor man’s fMRI. Now, chat is not only cheap for the experimenter: it is also 

cheap for the subjects. In that sense, chat data are less reliable than behavioral data (and brain-

imaging data). However, chat data can be complimentary: they reveal the thinking process of 

corrupt agents. It can also help us to be really sure about our interpretation of the behavioral result. 

For instance, without seeing the chat data, I would assume that any proposal scorer makes which is 

bigger than 0 can be seen as the extortion of bribe. However, from some of the chats, one discovers 

that 5 is sometimes perceived as a normal transfer of a honest interaction. Here is an illustration, 

when another Japanese outgroup Thrower says he transferred 15 to the ingroup Thrower in the last 

round, who then always picked the good side, Scorer notes: “That is like lying.” Thrower: “Yes.” 

Scorer: “Is that OK?” Thrower: “I personally don’t like it.” Scorer: “Then how about 10 and making 

it totally random? I don’t want to lie.” They agree on 5. All in all, all the chats we just discussed 

illustrate the power of the experimental design. The next step would be to quantify this information. 

The fact that people communicate their calculations simplifies the task but still much of it is 

qualitative. In any case, it helps the experimenter interpret the behavioral results.  

!
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A2:  List of Group Names 

Japan China  Netherlands Italy 

Books(3)37 Sanguosha (2) [game] De gemoedelijke Frikadellen 
vereniging van Tilburg taranto (2) 

Dog(2) icecream Tilburg013 LE CAVIE 

music running Tilburg (3) lasagna (2) 

Waseda (2) shanghai Pizza i fantastici 
quattro 

Tokyo (2) Pear Frizza giacinto facchetti 

soba F1 frietjemet palmi 

tomato shenyanyuan  Tilburgs Tuig Tript Tijdens 
Tijgerjacht Siena (2) 

basketball shenzhen PSV bruco 

curry rice MJ Barca new york 

fish FD (3) Cultuur Snuiven mare 

sappora panda team  tigri 

   rosa rossa 

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
37 The number in brackets refers to the number of times the name is chosen by a group. 
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Appendix B: Sample Screen 
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Appendix C. Experimental Instructions 

Introduction: 

In the next 90 minutes, you will participate in two different experiments: 

Experiment 1: You will be asked to make three decisions on payment allocations to you and others. 

Experiment 2: You will play three die-throwing games. 

In each of the experiments, you can earn money. When the experiments are over, you will be asked to fill in a 
short questionnaire during which your total payment will be calculated by the experimenters. You will 
receive your total cash payment from the two experiments anonymously and privately. In order to prevent 
others, including the experimenter, from inferring your decisions from the payment, you will receive your 
payment without any explanation of the details. We will now explain how you have to pick up your payment 
in steps: 

 

Payment Procedure in steps: 

1. We will put your payment in an envelope like the one in my hand. Each envelope corresponds to 
one participation code (which will be explained later) with the corresponding payment inside. 

2. As soon as you finish the questionnaire online, you can walk to the payment table on your way 
to the door and find your envelope according to your participation code.  

3. You will also find inside the envelope a receipt with the total payment amount written on it. You 
take out your payment and make sure it is the exact amount as written on the receipt. 

4. You write down your student number and your name or signature on the receipt and put the 
receipt back into the envelope. Afterwards, you leave the envelope on the table and you are free 
to leave. 

 

Group Name Task: 

Participants will be randomly divided into two groups: the members of one group are coded as A, B, C and 
D; the members of the other group are coded as H, I, J and K. You will be informed about your participation 
code A, B, C, D, H, I, J or K before the experiment starts. Note that the code will be the same throughout the 
experiments.  

Before the experiment, you and your group members will have about five minutes to come up with a name 
for your group. You can discuss about the name in the chat window that is opened on the computer. The 
name for the group has to belong to one of the categories described below: 

1 activities/hobbies that you and your group members all like  

2 places/cities that you and your group members all like  

3 persons/animals that you and your group members all like  

4 objects/food that you and your group members all like  

Any questions? 
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INSTRUCTIONS FOR EXPERIMENT 1 

In this experiment, you will be asked to make three decisions on how to allocate money between two 
participants: 

Decision 1: you allocate money to yourself and to another member of your group 

Decision 2: you allocate money to yourself and to a member of the other group 

Decision 3: you allocate money to another member of your group and to a member of the other group 

The allocations you can choose from for each of these allocation decisions are depicted in the figure below: 
you see a circle with two axes: an x-axis and a y-axis. The two axes represent respectively the payment for 
the two participants:  

 

for Decision 1, x represents yourself, y represents another member of your group;  

for Decision 2, x represents yourself, y represents a member of the other group;  

for Decision 3, x represents another member of your group, y represents a member of the other group.  

The different points on the circle correspond to different payment allocations in Euro Cents. In all 
allocations, the first amount in brackets corresponds to payment for the participant represented by x and the 
second amount corresponds to payment for the participant represented by y. Thus, for the participant 
represented by x, the points on the right half of the circle corresponds to positive amounts of payment and the 
points on the left part of the circle corresponds to negative amounts of payment; for the participant 
represented by y, the points on the upper half of the circle corresponds to positive amount of payment and the 
points on the lower half of the circle corresponds to negative amounts of payment.  

 

Payment: 

First, every participant will be endowed with 500 Euro cents. Second, as each of the 8 participants will make 
3 decisions, there will be 24 decisions in total made by all participants. 1 out of 24 decisions will be 
randomly chosen to be implemented. For instance, if Decision 1 made by A is chosen, both A and one of A’s 
group members B, C or D will receive the extra payment according to A’s allocation decision; if Decision 2 
made by B is chosen, both B and one of the other group’s members H, I, J or K will receive the extra 
payment accordingly; if Decision 3 made by C is chosen, one of C’s group members A, B or D and one of H, 
I, J or K will receive the extra payment accordingly. You will not be informed about any decision made by 
others as well as the decision chosen to be implemented. Any questions? 
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INSTRUCTIONS FOR EXPERIMENT 2                               

The second experiment consists of three different die-throwing games. In all the three games, you can 
earn points. All resulting points will be exchanged to Euros. Every point you earn is equivalent to 4 
Eurocents. 

Instructions for Die-throwing game (1): 

We will explain the main idea of the experiment with a real die; in the actual experiment, however, the real 
die is replaced with a virtual die. Recall that a standard die has six sides and each side has a different number 
of dots. The pairs of numbers add up to 7 on the opposite sides: 1 vs. 6, 2 vs. 5 and 3 vs. 4, and vice versa. 
We call the visible side facing up the up side “U” and the opposite invisible side the down side “D”. For 
instance, if the up side is 1, the down side of the die is 6 (See the table below for all the sides.) 
 

 

 

U 1 2 3 4 5 6 
D 6 5 4 3 2 1 

There are 20 rounds in Game (1). Each round consists of one throw. Before throwing, you have to choose – 
in your mind - the relevant side for that round. In each round, the number of points that you earn depends on 
the throw of the die as well as on the side that you have chosen in that round. Note that the die outcomes are 
random and the outcome you see on the screen corresponds to the upside of the virtual die. In each of the 20 
rounds, you are asked to follow these steps one by one: 

Step 1: make a choice of side in your mind between “U” (Up) and “D” (Down). 

Step 2: throw the virtual die by clicking on the “Throw Die” button on the screen.  

Step 3: click on the side (“U” or “D”) you had chosen in your mind on the screen. 

 

On the basis of the die outcomes and the side you indicate in Step 3, your final earning points will be 
calculated automatically and shown to you after each round. For instance, if you have indicated “D” in Step 3 
to be the side that you chose in mind and the die outcome turns up to be “4”, you will earn 3 points for that 
throw, whereas if you have indicated “U” in Step 3 to be the side that you chose in mind, you will earn 4 
points.  
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Instructions for Die-throwing game (2): 

The second die-throwing game is similar to the previous die-throwing game except that there are two roles in 
this game: a scorer and a thrower.  

• Thrower: someone who throws the die. 

• Scorer: someone who decides the side of the die in his/her mind before the thrower throws the die 
and records the side for the resulting points that the thrower earns. 

There are 2 scorers and 2 throwers in each group. There are 30 rounds in Game (2). The roles will remain 
fixed throughout the 30 rounds. Every scorer is first matched with a thrower from his own group for one shift 
of 15 rounds and then with a thrower from the other group for another shift of 15 rounds. (See the matching 
table below.)  

Scorer Thrower (First 15 rounds) Thrower (Second 15 rounds) 
A C J 
B D K 
H J C 
I K D 

In each of the 15 rounds, you are asked to follow these steps one by one: 

Step 1: before the thrower throws the die, the scorer chooses in his/her mind between “U” (Up) and “D” 
(Down) and clicks on the “OK” button on the screen. 

Step 2: the thrower throws the virtual die by clicking on the “throw die” button on the screen.  

Step 3: both the thrower and the scorer see the die outcome. The scorer clicks on the side (“U” or “D”) 
he/she had chosen in his/her mind on the screen for determining the thrower's points earned for that round. 

 

On the basis of the die outcomes and the side the scorer indicated in Step 3, the thrower’s earning points for 
that round will be calculated automatically and shown to both the scorer and the thrower. 

 

Payment:  
• Each thrower receives the total number of points of 30 rounds of throws according to the side came up 

by the scorers. 
 

• The scorer receives 100 points for scoring the two throwers, i.e., 50 points for scoring each thrower. 
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Instructions for Die-throwing game (3): 

In Game (3), the roles of scorer and thrower will be the same as in Game (2). However, every scorer will be 

rematched with new throwers. (See the table below.) 

Scorer Thrower (First 15 rounds) Thrower (Second 15 rounds) 
A D K 
B C J 
H K D 
I J C 

Moreover, before each shift of 15 rounds, each pair of scorer and thrower is allowed to negotiate how many 

points the scorer will get for scoring the 15 rounds. Instead of 50 points as in the previous game, the scorer 

will get 50+X points whereas the thrower will get the total points from the 15 rounds of the die-throwing 

game -X points. The value of X is negotiated between the scorer and the thrower. As the scorer earns 50 

points for every 15 rounds, the scorer can transfer maximally 50 points to the thrower, i.e., X cannot be 

smaller than -50. As the thrower can maximally earn 90 points for every 15 rounds, the thrower cannot 

transfer more than 90 points to the thrower, i.e., X cannot be bigger than 90. In case X is bigger than the total 

points that the thrower will throw, all points that the thrower earn will be transferred to the scorer and the 

thrower will get zero points. In case the two cannot reach an agreement, X will be zero. 

The procedure is as follows: 

Before each matched pair plays the die-throwing game as in Game 2, X has to be discussed upon in the chat 

window. The time limit for discussion is 5 minutes. X can be submitted through an input box below the chat 

window before the time limit. X cannot be revised after submission. As soon as both the scorer and the 

thrower submit an amount X, the game starts. If the scorer and the thrower send the same amount X, X will 

be implemented for the final payment. Otherwise, X will be zero. However, for both shifts of the 15 rounds, 

you will not be informed about the amount X submitted by any other participant. 

 

In each of the 15 rounds, you are asked to follow these steps one by one: 

Step 1: before the thrower throws the die, the scorer chooses in his/her mind between “U” (Up) and “D” 

(Down) and clicks on the “OK” button on the screen. 

Step 2: the thrower throws the virtual die by clicking on the “throw die” button on the screen.  

Step 3: both the thrower and the scorer see the die outcome. The scorer clicks on the side (“U” or “D”) 

he/she had chosen in his/her mind on the screen for determining the thrower's points earned for that round. 

On the basis of the die outcomes and the side the scorer indicated in Step 3, the thrower’s earning points for 

that round will be calculated automatically and shown to both the scorer and the thrower. 
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Payment:  

• Each thrower receives the total number of points of 30 rounds of throws according to the sides came 

up by the scorers. 

• The scorer receives 100 points for scoring the two throwers, i.e., 50 points for scoring each thrower. 

• In addition, if the scorer and the thrower submit the same X, the absolute value of X will be 

transferred from the thrower to the scorer if X is positive and will be transferred from the scorer to 

the thrower if X is negative.  

!
Comprehension Test Questions (given right after the instructions of each part):  

Experiment 1: 

Suppose that the followings happen: (note that the choices in the example are chosen randomly and should 

not be seen as suggestions.) 

• A chooses allocation (120, 480) for Decision 1, allocation (-480, -120) for Decision 2, allocation (-
480, 120) for Decision 3.  

• A’s Decision 3 is chosen to be implemented and C and J are randomly chosen for receiving the extra 
payments. 

Please calculate accordingly the total payment from Experiment 1 for each of the participants in this 

hypothetical case taking into account the 500 Euro cents endowment: 

Total payment to A (in Euro cents):__500___ 

Total payment to B (in Euro cents):__500___ 

Total payment to C (in Euro cents):__20___ 

Total payment to D (in Euro cents):__500___  

Total payment to H (in Euro cents):__500___ 

Total payment to I (in Euro cents):__500___ 

Total payment to J (in Euro cents):__620___ 

Total payment to K (in Euro cents):__500___ 

 

Experiment 2-DG1: 

1. If you indicated side “D” to be the side chosen in your mind and the die outcome turns up to be “5”, how 

many points do you earn?______2_______ 

2. If you indicated side “U” to be the side chosen in your mind and the die outcome turns up to be “6”, how 

many points do you earn?______6_______ 
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Experiment 2-DG2: 

Note that the numbers in the examples below are meant to illustrate payment calculations and should not be 

interpreted as suggested or expected outcomes. 

1. If you are assigned as a thrower, is it true that your score depends not only on your own luck through the 

die outcomes you throw, but also depends on the sides your scorers indicate in Step 3?___True_____ 

2. If you are assigned as a scorer, how many points will you earn in total if one thrower has earned 55 points 

for 15 rounds and the other thrower has earned 50 points for the other 15 rounds?____100_____ 

!
Experiment 2-DG3: 

Imagine the following situations for the first shift of 15 rounds: 

Suppose you are assigned as a scorer and the thrower you scored has earned 55 points. Moreover, both you 

and this thrower have input 5 points for X: 

1. How many points will you earn as a scorer in this case?___55______ 

2. How many points will the thrower earn in this case?___50______ 

Suppose you are assigned as a thrower and you have earned 55 points. Moreover, you have input 5 points for 

X while your scorer has input 10 points for X: 

3. How many points will you earn as a thrower in this case?__55_______ 

4. How many points will this scorer earn in this case?__ 50_______ 

Suppose you are assigned as a thrower and you have earned 55 points. Moreover, both you and your scorer 

have input -5 points for X: 

5. How many points will you earn as a thrower in this case?___60______ 

cC How many points will the scorer earn in this case?____45____!

 
 

 


