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"South" is a major determinant of success in the experiment. Participants tend 
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Similarities and Differences when Building Trust: the

Role of Cultures∗

Fabian Bornhorst‡ Andrea Ichino§ Oliver Kirchkamp¶

Karl H. Schlag‖ Eyal Winter∗∗

17th February 2010

Abstract

We run an experiment in which students of different European nationalities are
matched in groups of five and repeatedly choose with whom within their group
they want to play a trust game. Participants observe of each other age, gender,
nationality and number of siblings. The region of origin, “North” or “South” is a
major determinant of success in the experiment. Participants tend to trust those
they trusted before and who trusted them. We do not find evidence of regional
discrimination per se. It is only the underlying and significant differences in behavior
that translate through repeated interactions into differences in payoffs between the
two regions.
JEL-Code: C91, C92, Z13
Keywords: Trust, trustworthiness, European regions, experiments

1 Introduction

Most economic interactions are preceded by a stage in which agents select partners. En-

trepreneurs select their counterparts for a partnership, firms select suppliers, consumers

∗We would like to thank the Research Council of EUI for financing this study, Francesco Caselli, Colin
Crouch, Jaap Dronkers, Margaret Meyer, Massimo Motta, Soren Johansen, Jacques Ziller and seminar
participants at Bocconi, the CEPR-PPS symposium, EUI, IIES, IZA, University of Bologna, University
of Milan and UPF for insightful comments. We also thank Jessica Spataro for editorial assistance. Karl
Schlag gratefully acknowledges financial support from the Department of Economics and Business of the
Universitat Pompeu Fabra, Grant AL 12207, and from the Spanish Ministerio de Educacion y Ciencia,
Grant MEC-SEJ2006-09993.

‡European University Institute.
§University of Bologna, CEPR, CESifo and IZA.
¶University of Jena.
‖Universitat Pompeu Fabra.

∗∗The Hebrew University of Jerusalem.



select retailers and employers choose workers from pools of applicants. Trust and reci-

procity play an important role in such interactions and the (initial) choice of a partner as

well as the decision about the volume of activity to a large extent depend on the agent’s

beliefs about the prospects of building trust and reciprocity with potential partners. If

the interaction takes place repeatedly, past experience will play a role as well. Agents are

expected to return to those partners who proved to be trustworthy, and avoid those who

failed to reciprocate.

In this paper we report on experimental results that emphasize the role of cultural

diversity in shaping agents’ choices of partners as well as in determining the outcomes of

their economic interactions. We run an experiment in which participants are matched to

a group of five and repeatedly have to choose with whom within their group they want

to play a trust game. Within this group participants observe of each other age, gender,

nationality and number of siblings. We find that difference in success in the experiment

can only be explained in terms of national membership, specifically in terms of belonging

to northern or southern Europe.

Our analysis adds to the growing literature suggesting that differences in “culture”

may explain differences in economic performance across communities. With respect to

research based on observational data, our experimental setting allows us to study, in a

controlled environment, the “anatomy” and the “mechanics” of how culture affects per-

formance through the selection of partners and through reciprocal behavior in a setting

of repeated interactions. Thus, with the word “culture” we have in mind here the set

of social norms and individual beliefs that sustain equilibria as focal points in repeated

social interactions.1 Our results show that in a global environment where economic inter-

actions go across countries and cultures, national diversity may have a substantial impact

on agents’ initial beliefs regarding trust and trustworthiness of partners as well as on the

evolution of their interaction over multiple transactions.

The importance of trust for economic success in a society has been emphasized by

many authors, like for example Arrow (1972), Fukuyama (1995), Putnam (1993), Knack

and Keefer (1997), La Porta et al. (1997), and Guiso et al. (2004a,b). We follow Glaeser et

al. (2000) in using the “trust game experiment” designed by Berg et al. (1995) to measure

trust and trustworthiness in a multi-cultural environment.

The standard format of a trust game involves two players. The “sender”, who is

assigned an amount of money x by the experimenter, decides on a transfer 0 ≤ t ≤ x to

1See Schotter (1981) and Greif (1994). From this viewpoint, our paper relates also to the recent debate
on the role of history, culture and institutions as determinants of economic development. See, among
others, Hall and Jones (1999), La Porta et al. (1999), Acemoglu, Johnson and Robinson (2001), Glaeser
et al. (2004) and Tabellini (2005).
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be made to the “receiver”, who receives three times the amount of this transfer. Thus, if

the sender concedes the amount t to the receiver, then the latter receives 3t (while the

sender loses just t). Following the transfer made by the sender, the receiver decides how

much she wants to return. The amount that the receiver decides to return is denoted by

g, g ∈ [0, 3t], and is equal to what the sender gets back. The unique Nash equilibrium

outcome of the game is for the receiver to make zero payback and therefore for the sender

to make no transfer at all. Berg et al. (1995) finds that senders make considerable transfers

but that these were not backed by payback behavior. Among other papers that study

behavior in this trust game is Buchan et al. (2006), which involves a comparison across

different countries including the US, China, Japan and Korea. Their paper focuses on the

effect of preliminary discussions within groups on behavior in the trust game. Holm and

Danielson (2005) compare behavior in the trust game and the dictatorship game between

Sweden and Tanzania. Behavior in the two countries is significantly different, particularly

in the relationship between the way they played the trust game and the way they answered

survey questions concerning attitudes towards trust.

Our framework differs from this strand of literature in three major aspects. Firstly,

our main focus is on the dynamic of trust and cooperation. We design a dynamic version

of the trust game that allows trust and reciprocity to build up and evolve. Secondly, we

are interested in studying the heterogeneity among players in terms of trust, reciprocity

and the level of being trusted. Finally, we wish to address the above issue in a fully

multi-cultural set up, where players of different nationalities interact in the same strategic

environment. In particular, in contrast to standard trust games in which the matching

between players is fixed, we wish to highlight the role of the choice of a partner in real

settings. We do so by allowing participants to choose the partner to whom they make a

transfer. Each person in a group of five individuals acts as a sender and as a receiver.

As a sender participants choose both the person to whom a transfer is made and the

amount of transfer. If chosen as a receiver by one or more fellow players receivers choose

how much to transfer back to each sender. These choices are made after receiving a list

of characteristics on each of the group members, including nationality, gender, age and

number of siblings.

Related to our framework are three papers which report results on a one shot trust

game played between observable cultural groups; Fershtman and Gneezy (2000, Ashkenazi

and Sepharadi), Willinger et al. (2003, French and German) and Fershtman et al. (2005,

Flemish vs Walloons and Nonorthodox and Secular vs Ultraorthodox Jews).2 In contrast

2Other examples are Holm and Nystedt (2005), Slonim (2006), Slonim and Garbarino (2008). However,
these are based on age and gender and not on cultural traits.

3



to their framework in which matching is fixed and the interaction involved a one shot

game, in our framework each participant can act both as a sender and as a receiver;

participants choose their partner and interact repeatedly within the same group. These

features allow us not only to detect unequal treatment but also to go more deeply into its

roots by analyzing the way it evolves over different periods.3

Our pool of participants involves Ph.D. students at the European University Institute

(EUI) in Florence. The EUI whose main objective is to provide advanced academic train-

ing to Ph.D. students in a European perspective, attracts young intellectuals from EU

member countries with substantial international exposure and with a typical fluency in at

least three European languages. If the role of nationality within this group is strong, we

would expect it to be even stronger among the general population of Europe. Moreover

we show that this role does not arise because of discrimination based on tastes, but is

instead rooted in behavioral differences of players that correlate significantly with nation-

ality. These differences would probably not produce major effects in a static environment.

Their effects on outcomes emerge through the dynamic selection of partners and through

repeated interactions. In other words, our results, presented in Section 3, indicate a ma-

jor heterogeneity in players’ behavior. And this heterogeneity translates into a significant

North and South difference in terms of overall earnings in the game with North earning

substantially more than South.

We propose three explanations for this finding: A) Investment: North are better

investors as they transfer more and thus they are paid back more since players return

roughly half of what they receive. B) Networking: Due to North showing a high level of

trust (by transferring a lot) North enjoys more contacts and higher transfers in subsequent

periods, either as a form of reciprocation or because players attribute more trust to North.

C) Selection: North are doing better in selecting partners. Specifically, they show more

bias towards those who revealed trust in the past, and gain from the fact that trust and

trustworthiness are correlated.

We point out that Investment is a static effect as it relies on reciprocity in a single

period. In contrast, Networking and Selection are dynamic effects. The networking effect

concerns with the way players’ current actions affect their future payoffs, while selection

concerns the way past experience affect current actions. Our analysis will also show

that the dynamic effects outweigh the static effect in generating the earning differences

3Along these lines Cochard et al. (2004), King-Casas et al. (2005), Schotter and Sopher (2006) and
Charness et al. (2009) also consider repeated interaction but differ as they do not allow for endogenous
partner selection. Related, Holm and Nystedt (2005) and Slonim and Garbarino (2008) ask participants
to indicate preferred partners. In contrast, we explicitly allow them to select their partner and infer their
preferences from these choices.
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between North and South. To establish these result we shall go through some intermediate

observations that will include the following:

1. Overall North shows a higher level of trust than South in all but the last period of

the session (in which a strong end-effect prevails).

2. Trust breeds trust, i.e., players who show a high level of trust at early periods are

more likely to be contacted later.

3. Both North and South favor more those that were previously trustworthy or who had

previously trusted them. However, North is more sensitive than South to previous

trust of others.

4. Rather than dying out, the earning gap between North and South builds up through

the dynamics of the game. More specifically, North’s earning is growing faster and

more steadily across periods than that of South.

Note that the simultaneous presence of effects 1, 2, and 3 is an equilibrium phe-

nomenon. In a society where people reciprocate to trust it pays off to trust, and in order

to sustain and maintain it people have to reciprocate to trust. Likewise lack of trust

jointly with the lack of reciprocity to trust forms an equilibrium as well. Hence, one can

view cultural differences regarding trust as a prevalence of multiple equilibria.

We interpret our findings and particularly result 4 as an indication that cultural differ-

ences in standards regarding trust and reciprocity may be sufficiently robust to determine

economic performance in a significant and persistent way. It is beyond the scope of our

paper to identify the origin of these cultural differences but we propose the possibility

that at least result 1 may emerge merely from an income effect inasmuch as “trust”, “gen-

erosity” and “reciprocity” are luxury (normal) goods. It may also be related to the fact

that risk aversion typically declines with income. A non-necessarily alternative interpre-

tation, (and indeed one that can better explain result 3) suggested by Banfield (1958)

and Putnam (1993) in a different context, is that these differences finds their roots in

distant history and traditions, for example concerning the role of family and social capital

in the two regions. In cultures where many of the social and economic interactions are

conducted around the family, where trust is almost biologically built in, networking skills

are not as essential as in cultures where most economic interactions are conducted outside

the family.

The paper is organized as follows. In Section 2 the experimental design is introduced.

Section 3 contains the analysis subdivided into population behavior, individual hetero-

geneity, differences in success across personal characteristics, a closer look at the success
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of North, differences in behavior across regions, observability of regions and dynamic

choice. In Section 4 we conclude. The appendix to the paper contains more details on

the experimental design and on the conditional logit model used to analyze learning.

2 The Design

The design of our experiment is described extensively in the appendix A. Here we limit

ourselves to a summary of its most important features. We conducted 4 sessions with a

total of 110 participants hired in 2002 among EUI Ph.D. students from different European

countries. The number of participants in each session was a multiple of 5. Upon entry,

participants were asked to complete a form on the computer screen in which they had

to specify personal information that consisted of age, gender, nationality, and number of

siblings. Despite the provision of this personal information, we took some measures to en-

sure anonymity. When the experimental protocol (see below) made personal information

observable to others we added a small random mean preserving term to the true age and

then only revealed the perturbed age. Participants could only take part in the experiment

if sufficiently many other EUI students had the same characteristics. Moreover, partici-

pants were randomly spread across different rooms and buildings, while matchings were

designed so to make sure that participants playing in the same group never had eye con-

tact with any member of the group they were assigned to. We have used all the measures

described above in order to confidently rule out the possibility that participants identify a

person in their groups beyond the information revealed to them. Participants interviewed

after the experiments confirmed that they had not been able to identify members in their

group.

The actual experiment consists of four identical supergames which we refer to as

repetitions. Each repetition consists of 6 periods. At the beginning of such a repetition

participants are randomly matched into groups of five players and remain within this group

throughout the repetition. The personal information about the other players is then made

public within the group with the caveat that only the perturbed age is revealed. Play

within a repetition consists of 6 periods. At the beginning of each period, each player

receives an endowment of 100 tokens. Participants are then given the opportunity to

choose one of the four other players from the same group and to transfer any part of

the initial endowment to the player chosen. Choosing no player is also possible. In this

case the transfer is equal to zero. If a sender makes a transfer of t to a receiver, the

latter receives a transfer equal to 3t. Each participant who receives a transfer has the

option to return any part of it to the person who made the transfer. Then the period
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ends. All decisions are made via computer terminals. Figures 6 to 9 in the appendix

provide examples of the screenshots seen by participants. At the end of each period a

participant sees on the screen only the actions and payoffs of the interactions in which she

was involved (i.e., the one in which she was a sender if she transferred a positive amount

to some player, and the ones in which she was a receiver if she received a transfer from

one or more other players). Thus, participants do not know at the end of a period what

happened between other pairs of players.4 At the end of each repetition each participant

is also informed about the total profit she made in the 6 periods of that repetition. In the

original experiment two further repetitions followed these four but this data is not used

in this paper.

As in Berg et al. (1995), in reporting the results we refer to two characteristics of

players: “trust” and “trustworthiness”. Trust concerns sending behavior. It refers to the

willingness of a player to contact another player and to make high transfers, which we

interpret as a propensity to trust the receiver to reciprocate.5 Trustworthiness stands for

the tendency of a player to reciprocate by making a generous payback for a transfer she

received. Trustworthiness will be measured as the average return ratio, i.e. what receivers

return to senders as a fraction of what they have received. The precise formulae will be

explained later.

We point out that the dynamic feature of the trust game that we design does not

alter the equilibrium prediction of the game. As in the standard Berg et al. (1995) game

also here no player interested only in own payoffs should make any positive transfer at

any period of the game. The reason is that the number of periods in each repetition

is finite and commonly known, hence one can start with the last period and invoke a

standard backward induction argument. Of course this prediction need not carry over in

richer models. One can easily sustain positive rewards in equilibrium among players in

the initial periods by introducing incomplete information as in Kreps and Wilson (1982,

see also Healy, 2007). The insight of this literature is that it is sufficient for some players

to believe in reciprocation as this will cause others to mimic their behavior before an

endgame effect sets in. Trust in equilibrium can be predicted in all periods when players

care about the outcomes of their opponents such as motivated by concerns for fairness.

Similarly one could introduce uncertainty about the number of periods to be played.

While the intuition is clear, the modeling details and analysis are space consuming and

4As in Burks et al. (2003), the participants in our experiment can take at the same time the roles of
sender and receiver. Moreover the dynamic structure of our experiment is similar to the one of Cochard
et al. (2004). Differently than both these papers, however, our setting is multilateral, not bilateral.

5In our framework, lack of trust can emerge either because senders assign a small probability to the
event that their partner will reciprocate or because senders are risk averse. The distinction between these
two possible reasons for not trusting others is outside the scope of this paper.

7



distracting. Hence, we do not include an analytic model in this paper.

3 Results

We organize our analysis as follows. At first we measure overall trust and trustworthiness

and consider how these change over time. Next we identify differences in behavior and in

success between the participants. We then search for similarities among our participants,

similarities that can be quantified in terms of personal information and that translate

into overall payoffs attained in the experiment. Similarities are found within regions of

nationality, belonging to northern or to southern Europe. We then analyze whether these

similarities in terms of success result from systematic differences in terms of behavior. An

investigation of how past experience influences future choices rounds off the picture.

We present our analysis with the help of graphs and, to better understand the sig-

nificance of our results, with the help of regression models with mixed effects. In the

regression models we always include a random effect for the matching group and, when-

ever we look at data with more than one observation per participant, a random effect for

the participant. Standard errors, p-values, and confidence intervals are always based on

parametric bootstraps with 1000 replications. Given our small subject pool at the EUI we

have to work with only 110 participants and only 4 sessions. This rules out more conser-

vative statistical methods. Nevertheless, we do not see any obvious correlation structure

in the data that would be neglected by our mixed effects approach.

In our regressions sessions are indexed with s, participants are indexed with i, and j

is the period number. To simplify notation we do not write indices ij for variables in the

regression equations. Random effects are ǫs, ǫi and ǫij for session s, participant i, and

participant i in period j, respectively. We assume that ǫs, ǫi, and ǫij are independent

and follow a normal distribution with mean zero. With this specification we allow be-

havior of the same participant in different repetitions to be correlated as well as different

participants from the same session to be correlated.

3.1 Population Behavior

The experiment is embedded in an intricate and flexible environment to allow participants

maximum freedom to initiate, build and break relationships with others. In particular we

purposely allow more flexibility than in standard trust game experiments. We adapt the

steps of our analysis to this special design. To start we ignore personal information and

investigate simple measures of behavior. Focus is on the most basic indicators trust and

trustworthiness. In this literature, trust is measured by the amount of tokens tS that are
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Figure 1: Transfers and returns over time

sent, trustworthiness is identified with the return ratio. The return ratio, denoted by ρ,

is defined only for tS > 0 and is given by the amount of tokens r returned divided by the

total amount of tokens received, so ρ = r/
(

3tS
)

.

We compute average trust and average trustworthiness in each period and in each

repetition and plot this in Figure 1. Average trust is identified by the average amount

of tokens sent. Average trustworthiness is identified by the average return ratio for those

interactions where a strictly positive amount of tokens was sent. As the same participant

may receive multiple transfers in the same period, the return ratio is first computed

separately for each strictly positive transfer before these are averaged.

The figure confirms point 1 we made in the introduction. Overall we observe high

degrees of trust and trustworthiness; average trust is equal to 74.4, average trustworthiness

is equal to 0.567. These levels of trust and trustworthiness are higher than those observed

in one shot trust game experiments (e.g. see Berg et al. 1995, Cochard et al. 2004) and in

one shot settings where participants play both roles (Burks et al. 2003), but are similar to

those found in previous repeated trust games (Cochard et al. 2004, King-Casas et al. 2005

and first rounds of Engle-Warnick and Slonim, 2004). The fact that participants are in

an environment where partners are not preassigned seems to increase the amount of trust

as found by Slonim and Garbarino (2008). Within each repetition we find a very similar

pattern. Trust and trustworthiness increase at the beginning and decrease at the end of

each repetition. In particular the first and the last period are special. The decrease at

the end of a repetition is consistent with the findings by Cochard et al. (2004). Similar

to Engle-Warnick and Slonim (2004) participants are rematched after every repetition of

six periods. It seems that being rematched with new participants at the beginning of

each repetition makes participants consider each repetition separately. However, while we
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observe an increase in trust up to the last period, in the experiment of Engle-Warnick and

Slonim (2004), who have 50 repetitions, average trust decreased steadily and substantially

within each repetition. Comparing behavior between repetitions we observe an increase

in trust and trustworthiness as the experiment progresses.

We assess the significance of our above observations with the help of two mixed effects

regressions. Results are shown in the appendix B.1. Marginal trustworthiness in the first

five periods is larger than 1/3, i.e. the sender gains in expectation from each additional

token she sends. The estimation results confirm that trust increases during the initial stage

of a repetition and significantly decreases at the end. There is no significant evidence that

trustworthiness differs in the period 1 from periods 2-5 but we find significantly decreasing

trustworthiness in the last period.

3.2 Individual Heterogeneity

Next we wish to asses whether there are systematic differences between participants.

Figure 2 plots average transfers (trust) and average of return ratios (trustworthiness) of

each of the participants. As we observed in figure 1 that behavior in the first and last

period of each repetition differs from the periods in the middle6 we consider here only

periods 2 to 5.7

Note that trust and trustworthiness are correlated across participants. The squared

correlation coefficient is 0.347. To test for significance we use a mixed effects model with a

random effect for the session and find a p-value below 0.0001. There is mixed evidence in

the literature on whether there is such a relationship in one shot games. While some find no

such effect (Berg et al. 1995, Willinger et al. 2003, Csukás et al. 2008), others do (Bohnet

and Greig 2006). In particular, Burks et al. (2003), Altmann et al. (2007) and Ananish

and Gangadharan (2007) find such a positive correlation within participants. Following

Figure 2 we observe different degrees of trust and trustworthiness among participants but

a systematic relationship between trust and trustworthiness. This allows us to conclude

that there are systematic differences between participants (as opposed to differences that

stem from randomness).

We now investigate to what extent differences in behavior substantiate in measurable

differences in success where success will be measured by payoffs in the experiment. In

Figure 3 we plot the average payoffs of the participants and observe a large variation.

6This finding is confirmed in the appendix B.1.
7We determine the average of individual return ratios as mean(rij/(3tij)). Note that this mean

disregards observations where tij = 0 as the return ratio is only defined for strictly positive transfers.
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To test whether average payoffs are actually different we estimate

πij = βi · di + ǫs + ǫi + ǫij

where πij is the average payoff of participant i in the period and repetition indexed by

j and di is a dummy for each participant i. We can reject the null hypothesis that all

participants have the same average payoffs, the p value associated to βi being independent

of i (derived using an F -test) is below 0.0001. Again we can conclude that we find evidence
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of systematic differences between participants, this time in terms of success.

We expected to find significant differences between participants. To investigate whether

or not these differences are systematic, in the sense that they are related to personal char-

acteristics, is the objective of the next section.

3.3 Differences in Success Across Personal Characteristics

We wish to understand whether there is a connection between the above documented dif-

ferences between participants and their personal characteristics. We will not investigate all

possible differences, instead we focus on an important dimension, namely success. Success

of participant i will be measured as the average payoff πi obtained in the experiment.

We now investigate the possibility that observed heterogeneity is related to the per-

sonal characteristics that we have collected and made available to participants within

their group. These characteristics are age, gender, nationality and number of siblings.

Age will be considered as a continuous variable in the regressions. For number of siblings

we consider three categories: no, one and more than one sibling. Regarding nationality we

compare two regions of origin that we call North and South. For this we take the country

latitudes as identified by the CIA database (2003) and include in the category North and

South all those countries with latitude above and below the mean. Latitudes and assigned

categories are shown in Table 14 in the appendix. The objective of this categorization is

to capture commonplace regional differences within Europe. The assignment should be

salient and simple and thus as impartial as possible. These concerns lead us to use the

CIA data base and the mean latitude of 47.93 as the divider.8 The robustness of our

results to this categorization will also be investigated.

Let us first have a look at Figure 4. The three graphs in this figure show the cu-

mulative distribution of average payoffs (per participant) conditional on region of origin

(North/South), gender (male/female) and number of siblings (none, one, and more than

one sibling). The only graph that shows visible differences is the one on the left which

illustrates the dependency on the region of origin.

To identify significant differences we regress average payoffs πi on region of origin,

gender, age and number of siblings. The following mixed effects model is estimated:

πi = β1 + βdN
· dN + βd

|
· d| + βA · A (1)

+βdS1
· dS1

+ βdS2
· dS2

+ ǫs + ǫi .

8The median latitude is with 47.2 slightly smaller than the latitude of Austria. The advantage of using
the mean is that no country has exactly the mean latitude, hence, we can classify all countries. With the
median as the dividing line the classification of Austria would be ambiguous.
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Figure 4: Cumulative distribution of payoffs

β σ t p value 95% conf interval pmvd
1 191 47.4 4.03 0.0001 97.1 285
dN 25.5 9.68 2.64 0.0097 6.33 44.7 0.804
d| -2.85 9.96 -0.286 0.7756 -22.6 16.9 0.008
A 1.25 1.67 0.746 0.4571 -2.07 4.57 0.072
dS1

12.3 15.7 0.781 0.4368 -18.9 43.5 0.042
dS2

16.3 16.8 0.973 0.3331 -17 49.6 0.074

Table 1: Determinants of success — estimation of equation (1) payoff π

The dummy dN is one for participants with a nationality of North (as defined above),

the dummy d| is one for male participants, and A is the age of the participant. dS1
is

one for participants with exactly one sibling, dS2
is one for participants with more than

one sibling.

Results are shown in Table 1. In addition to reporting p values and confidence intervals

we include the proportional marginal value decomposition (short, pmvd) as a measure of

how much each variable contributes to the variance of our dependent variable. pmvd was

proposed by Feldman (2005), we use the implementation of Grömping (2007). The only

significant variable is the region of origin dN . Controlling for other personal characteristics

we find that those from North earn on average 25.54 more tokens per period. This variable

is also the main contributor to model performance (pmvd=0.804). This difference is very

similar to the one observed without controlling for personal characteristics where we find

that those from North earn on average 262 while those from South earn on average 236

tokens per period.

Other experiments do find a significant relation between age and trust and trustwor-

thiness. Bellemare and Kröger (2007) find a hump-shaped relation between age and trust
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Figure 5: Payoff comparison north and south, per period

and a u-shaped relation between age and trustworthiness. Sutter and Kocher (2007) find

a similar relation between age and trust and increasing trustworthiness with increasing

age. If trust and trustworthiness depend on age, why isn’t age significant in equation (1)?

Here we should keep in mind that in our population of EUI students the variability of age

is small. The interquartile range of age is only 5 years. This might simply be too small

to find a significant effect.

What we can establish in this section is that participants from the North earn signifi-

cantly more than those from South. In section B.2 of the appendix we present results of

two exercises that confirm the robustness of these results.

3.4 A Closer Look at the Success of North

Above we investigated overall success as we only wish to identify differences that matter

in this respect. At the same time, success will not be constant over time. In particular,

as observed in our analysis of trust and trustworthiness we found substantial differences

in behavior between periods. Thus, we expect success to also differ across periods. To

highlight these kind of differences, and thus to make a bridge to our more detailed analysis

we investigate whether there is a trend across periods and whether regional membership

plays a role. Consider first the descriptive statistics in Figure 5.

The left graph in Figure 5 shows the change in success across periods P separately for

the two regions North and South. We observe a sharp decline in success in period 6. The

graph on the right of Figure 5 shows the difference in success between North and South
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across periods. We find a constant advantage of North up to period 5 that turns into a

substantial advantage in period 6. To support this finding we present in section B.3 of

the appendix estimation results from a mixed effects model. While we find no significant

change over time in the success of South we observe a significant increase in success of

North across periods. The average drop in success in period 6 is strongly significant and

substantial.

3.5 Differences in Behavior Across Regions

Above we found systematic differences in success only in terms of the region of origin. We

now search for differences in levels of trust or trustworthiness between these two regions

that can help understand their differences in success. Given the statistical irrelevance of

the other personal characteristics that emerged from the analysis of the previous section,

these characteristics are now dropped to save degrees of freedom.

Recall the behavioral regularities we observed for the entire pool of participants. Trust

is at a high level and increases between repetitions. Within each repetition the willingness

to trust shows a dynamic pattern as there is both caution at the beginning and at the

end. Trustworthiness is generally high except for the last period of each repetition where

it is substantially lower. Trustworthiness increases slightly between repetitions.

In the following regression we explain the amount of tokens sent, tSij, and the amount

of tokens returned, rS
ij . Here, i refers to the identity of the participant and j is a period

number that uniquely identifies the period and the repetition, so j = 1, .., 24. The sum

of transfers received by participant i in the period numbered j is denoted by tRij . So

tRij is the tripled amount of tokens sent by other players to participant i in the period

numbered j. The coefficient of tRij in the regression can be considered as a measure of

marginal trustworthiness. Since behavior might change over time we include the repetition

T ∈ {1, 2, 3, 4} of the experiment

Let dN be the dummy that is equal to 1 if the participant belongs to North. Index

N indicates interactions with North, so for instance d1N = d1 · dN , TN = T · dN and
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β σ t p value 95% conf interval
d1 47.3 3.91 12.1 0.0000 39.6 54.9
d2−5 60.7 3.55 17.1 0.0000 53.7 67.6
d6 43.5 3.82 11.4 0.0000 36 51
T 6.1 0.609 10 0.0000 4.9 7.29
d1N 13.6 4.51 3.02 0.0025 4.78 22.5
d2−5N 8.84 3.87 2.29 0.0224 1.25 16.4
d6N -0.715 4.42 -0.162 0.8715 -9.38 7.95
TN -0.274 0.867 -0.316 0.7520 -1.97 1.43

Table 2: Determinants of trust — estimation of equation (3), tS

tR
6N = tR6 · dN = tR · d6 · dN . Given

X ≡ βd1
· d1 + βd2−5

· d2−5 + βd6
· d6 + βT · T

+βd1N
· d1N + βd2−5N

· d2−5N + βd6N
· d6N + βTN

· TN (2)

then we estimate the following mixed effects models

tS = X + ǫs + ǫi + ǫij (3)

rS = X + βtR
1

· tR
1

+ βtR
2−5

· tR
2−5

+ βtR
6

· tR
6

+ βtR
T

· tRT + βtR
1N

· tR
1N +

+βtR
2−5N

· tR
2−5N + βtR

6N

· tR
6N + βtR

TN

· tRTN + ǫs + ǫi + ǫij (4)

Equations (3) and (4) are actually an extension of regressions (7) and (8) which we

mentioned in our discussion of figure 1 in section 3.1. The detailed results for these

regressions can be found in section B.1 of the appendix.

Information about regional membership gives insights into differences in behavior.

Consider trust (see Table 2). Comparing to trust of South we find that trust of North is

significantly higher in periods 1-5 while it is not significantly different in period 6 nor is

there a significant difference in the change between repetitions.

Consider now tokens returned (see Table 3). We find a close linear relationship be-

tween tokens returned and tokens received as the coefficients βd1
, βd2−5

, βd6
, βd1N

, βd2−5N

and βd6N
are insignificant. Only βT is significant but βTN

is insignificant. We find that

tokens returned mainly depend on the amount of tokens received. So we now look at the

coefficients βtR
·

which are associated to the amount of tokens received and which mea-

sure marginal trustworthiness. Comparing to marginal trustworthiness of South, we find

marginal trustworthiness of North to be similar to South in period 1 (βtR
1N

= −0.0517)

but lower in periods 2-6 (βtR
2−5N

= −0.105, βtR
6N

= −0.166). Between repetitions we find

that trustworthiness of North changes significantly more than that of South (βtR
TN

is sig-

nificantly positive). The estimated increase in marginal trustworthiness among North,
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β σ t p value 95% conf interval
d1 -5.97 15.1 -0.395 0.6926 -35.6 23.6
d2−5 -8.98 13.7 -0.656 0.5118 -35.8 17.8
d6 -12.1 14.8 -0.815 0.4150 -41.2 17
T 5.74 2.55 2.25 0.0244 0.741 10.7
d1N 12.2 14.9 0.817 0.4138 -17.1 41.5
d2−5N 16.2 12.9 1.25 0.2103 -9.14 41.5
d6N 15.5 15.5 0.998 0.3183 -14.9 45.9
TN -6.71 3.74 -1.79 0.0730 -14 0.625
tR
1

0.543 0.0338 16.1 0.0000 0.476 0.609
tR2−5 0.596 0.0258 23.2 0.0000 0.546 0.647
tR
6

0.422 0.0353 12 0.0000 0.353 0.491
tRT -0.0109 0.00909 -1.2 0.2303 -0.0287 0.00691
tR
1N -0.0517 0.0458 -1.13 0.2589 -0.142 0.0381

tR
2−5N -0.105 0.0347 -3.03 0.0024 -0.173 -0.0372

tR
6N -0.166 0.0465 -3.58 0.0004 -0.258 -0.0752

tRTN 0.0467 0.012 3.89 0.0001 0.0232 0.0702

Table 3: Determinants of trustworthiness — estimation of equation (4), rS

βtR
TN

+ βtR
T

= 0.0358, CI95 = [0.0193, 0.0522] is small, though significantly positive (CI

denotes the 95% confidence interval based on a parametric boostrap. Details of all the

calculations in this section can be found in section B.4 of the appendix).

We note that the marginal trustworthiness of North is lower in periods 2-6 but at

the same time the intercept is positive albeit insignificant. To understand the connec-

tion between these two effects we estimate the return ratio of North. Consider period

1. Following Table 10 we estimate the average transfer in period 1 to be 68.9. Follow-

ing Table 3 North returns on average 124, CI95 = [96.4, 151] in period 1. Hence, the

return ratio is 0.599, CI95 = [0.48, 0.717]. Similarly we estimate the return ratio for South

in period 1 to be 0.556, CI95 = [0.432, 0.68]. For periods 2-5 we find analogously an

estimated return ratio of North and of South equal to 0.601, CI95 = [0.502, 0.699] and

0.592, CI95 = [0.493, 0.69], respectively. For period 6 we find 0.351, CI95 = [0.203, 0.499]

and 0.408, CI95 = [0.262, 0.555], respectively. So trustworthiness of North in terms of

return ratio is not lower than that of South in periods 1-5, only in period 6 we estimate

that North has a slightly (though not significantly) lower trustworthiness than South.

To sum up, we find the differences between North and South are consistently in the

direction of generating more tokens for North. Consider for instance differences in trust.

In Section 3.1 we found for periods 1-5 that trust is rewarded since trustworthiness is

significantly above 1/3 while this is not so in period 6. So North trusts more when

it pays off (periods 1-5). In terms of differences in trustworthiness, North differs by
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β σ t p value 95% conf interval
d1 164 25.1 6.52 0.0000 115 213
d2−5 187 21.6 8.69 0.0000 145 229
d6 115 24.6 4.69 0.0000 67 163
T 13.7 4.92 2.79 0.0053 4.09 23.4
d1N -3.86 31.9 -0.121 0.9038 -66.4 58.7
d2−5N 15.8 25.9 0.61 0.5422 -35 66.6
d6N 28.8 31.1 0.926 0.3545 -32.2 89.7
TN 8.44 7 1.21 0.2280 -5.29 22.2

Table 4: Trust of others — estimation of equation (5), tR

returning significantly less than South at the margin in periods 2-6. In terms of return

ratio there are no big differences. The only case where North is generating less tokens than

South, and possibly is acting strategically, is across repetitions where North is increasing

trustworthiness.

3.6 Observability of Regions

We now investigate to what degree these regional differences are perceived by others. Or

in other words, to what extent does own nationality influence behavior of others? This

is important as the differences in success could be driven by discrimination based on

nationality. We consider both trust and trustworthiness of others. We replace tS by tR

in (3) to obtain (5). We also replace rS by rR and tR by tS in (4) to obtain (6). rR is

the returned amount a player receives. The only other change is that we now have to

condition on observed age as the true age is not observed by others. So we estimate

tR = X + ǫs + ǫi + ǫij (5)

rR = X + βtS
1

· tS
1

+ βtS
2−5

· tS
2−5

+ βtS
6

· tS
6

+ βtS
T

· tST + βtS
1N

· tS
1N +

+βtS
2−5N

· tS
2−5N + βtS

6N

· tS
6N + βtS

TN

· tSTN + ǫs + ǫi + ǫij (6)

Consider for instance the dummy dN . In (5) it describes how transfer of others to a

participant from North depends on the fact that this participant belongs to North. In

(6) it describes how the tokens returned depend on the fact that the sender belongs to

region North. Looking at Tables 4 and 5 we see that there is no significant evidence that

behavior depends on the information provided about regional membership.

The remainder of the section attempts to quantify if the observed differences in trans-

fers and returns between regions are enough to explain the differences in payoffs. Following

Table 1 participants from the North earn 25.5 more tokens than South. How do they do
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β σ t p value 95% conf interval
d1 -8.33 19.6 -0.425 0.6706 -46.7 30.1
d2−5 -16.5 18 -0.915 0.3604 -51.7 18.8
d6 -8.94 19.2 -0.465 0.6418 -46.6 28.7
T 0.469 4.3 0.109 0.9131 -7.95 8.89
d1N 14.8 20.4 0.727 0.4671 -25.1 54.8
d2−5N 13.5 17.2 0.787 0.4313 -20.2 47.2
d6N 12 20.4 0.588 0.5567 -28 52
TN -0.571 6.34 -0.0901 0.9282 -13 11.9
t1 1.62 0.198 8.18 0.0000 1.23 2.01
t2−6 1.82 0.154 11.8 0.0000 1.52 2.12
t6 0.972 0.181 5.38 0.0000 0.618 1.33
tT 0.0566 0.0551 1.03 0.3040 -0.0514 0.165
t1N -0.0871 0.275 -0.317 0.7516 -0.627 0.452
t2−5N -0.147 0.216 -0.681 0.4961 -0.57 0.276
t6N 0.0949 0.253 0.376 0.7071 -0.4 0.59
tTN 0.00627 0.0757 0.0828 0.9340 -0.142 0.155

Table 5: Success of trust — estimation of equation (6), rR

this? Above we observed differences between North and South that translated into gener-

ating more payoffs. Together with Table 2 we can determine that the difference in transfer

between North and South in periods 2-5 generates a net gain of 5.08, CI95 = [0.707, 9.46]

more tokens for North (Details of the calculations in this section can be found in section

B.5 of the appendix). So while North transfers more than South, this does not translate

into substantially higher payoffs. A second channel to explain differences in payoffs be-

tween North and South is the number of tokens returned. Consider again periods 2-5.

Together with Table 3 we estimate that in periods 2-5 North earn due to the difference

in their return behavior 4.35, CI95 = [−16.4, 25.1] more tokens on average than South.

The combined effect for periods 2-5 is, thus, 5.08 + 4.35 = 9.43, CI95 = [−11.8, 30.6].

Similarly, we calculate the effect for period 1 as 3.21, CI95 = [−21.1, 27.5] and for pe-

riod 6 as 6.05, CI95 = [−19.6, 31.7]. The average effect for all 6 periods is, hence,

7.83, CI95 = [−13, 28.7] which is considerably, although not significantly, below the es-

timated difference in payoffs of 25.5 in Table 1. We conclude that differences found in

trust and trustworthiness generate more payoffs for North but are hardly enough to ex-

plain total payoff differences. The reason is that so far we have ignored how differences

in trust and trustworthiness possibly influence whether or not one receives transfers in

future periods. This is the objective of the next section.
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3.7 Selection of Partners

We now wish to come back to point 2 of our introduction and to investigate how partners

are selected and how these selections depends on previous outcomes. We are specifically

interested in (i) how differences in trust and trustworthiness influence the probability

of being selected in the next period, (ii) uncovering regional similarities and differences

in the way participants condition behavior on past outcomes, and (iii) whether there is

discrimination between regions in the selection of partners. We focus on the influence

of experiences from the last period on the next selection and consider separately past

outcomes resulting from making an own selection and past outcomes resulting from being

selected. The behavioral model that we have in mind is partially based on reinforcement.

One can imagine that a participant could unconditionally be more likely to select the same

participant again, for instance because of inertia, or alternatively, in order to build trust.

One can imagine that the selection of the same participant again could be conditional on

the amount of tokens returned, hence on the revealed trustworthiness of the participant

chosen. This would be in line with reinforcement. Note that there is another important

ingredient to our design, namely that one can also be selected by another participant and,

thus, receive tokens. When begin selected, one could unconditionally choose to reward

this behavior by selecting this participant in the next period. In line with reinforcement

one could condition such a reward on the amount of tokens received. Changes in tokens

sent or tokens returned as a function of past experience is not considered here, the main

dynamic phenomena that depended on the period were documented above.

3.7.1 Selection of Partners From North and South

To understand the role of past information on the dynamic choice of partners we develop

a conditional logit model. Results are shown in Table 6, these estimates are based on the

conditional logit model described in the appendix C.

dikp−1 is a dummy variable that describes whether or not participant i transferred

tokens to participant k in the previous period. Consider the first column of this table.

The coefficient of this dummy is equal to 3.43 and is strongly significantly different from

1. This is statistical evidence that participants tend to select whom they selected in

the previous period, the odds to select again the same as opposed to selecting someone

different is estimated to be 3.43. In the specification underlying the first column we also

included dkip−1 which is an indicator of whether participant i was selected by participant

k in the previous period. Again, the coefficient is strongly significantly different from 1

with a similar magnitude as dikp−1. Participants tend to trust those who trusted them.
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β̂ s.e. β̂ s.e. β̂ s.e.
dikp−1 3.43 0.17∗∗∗ 3.42 0.17∗∗∗ 1.75 0.12∗∗∗

dkip−1 4.47 0.30∗∗∗ 4.5 0.30∗∗∗ 2.93 0.27∗∗∗

dNN 1.05 0.08 0.93 0.08
dSS 0.81 0.07∗∗∗ 0.9 0.08
dikp−1 · 1 {rikp−1 ≥ med (r)} 3.77 0.39∗∗∗

dkip−1 · 1 {tkip−1 ≥ med (t)} 2.37 0.27∗∗∗

fraction of correct predictions 0.62 0.61 0.63

Note: dikp−1 denotes the event that i has chosen k in the previous period, and dkip−1 means that k has
chosen i in the previous period. “∧” is the logical“and”operator, and 1{...} is the indicator function which
takes value one if the expression inside the parenthesis is true. “med()” is the median of the variable.
Reported values are odds ratios, standard errors in parenthesis. *, ** , *** denote significance equal to
the 10, 5 and 1 percent level of a test that the odds ratio is one. Control variables included are: age
and siblings of all 4 players, gender and nationality of i interacted with the attributes of k. Correct
predictions indicates the share of observations in which the highest estimated probability p̂k coincides
with the actual choice. See the appendix C for further details.

Table 6: Dynamic choice model, all periods 2-6

In the second column of Table 6 we add variables to investigate whether discrimination

between regions plays a role in the selection process. dNN is a dummy that indicates for

participants from the North whether they are selecting in the current period a participant

from the same region, namely North. Similarly, dSS is equal to 1 if a participant from

South is selecting a participant from South. We find that dSS is significantly different from

1, the estimate is 0.81 which is less than 1. Thus, we find strongly significant evidence

that those from South discriminate against participants from the same region. We do not

find any evidence of discrimination on the part of participants from North.

In the third column of Table 6 we wish to investigate to what extent selection not only

depends on previous selections but also on tokens transferred, thus anwering point 3 from

the introduction. For this we interact the dummies of the first column with an indicator

for whether the transfers to or the return ratios received from k in the previous period

were larger than the corresponding median levels in the sample. The estimated odds ratios

for these interactions are larger than 1 and highly significant as well. The first one (3.77)

indicates that if i selected k in the previous period then i is more likely to select k again

if k previously returned more than the median in the sample. Thus, as expected, higher

trustworthiness is rewarded with a higher likelihood to be selected. The second interaction

is, however, more interesting for our purposes. It indicates that if k selected i in period 1,

then i is more likely to select k in period 2 if the previous transfer from k was larger than

the median in the sample. Thus, also a higher degree of trust from others is rewarded with

trust. Note that the coefficients connected to discrimination that we add in column two,

and which were significant there, now are no longer significantly different from 1. In fact,
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β̂ s.e. β̂ s.e. β̂ s.e.
dikp−1 3.34 0.37∗∗∗ 3.34 0.37∗∗∗ 1.97 0.3∗∗∗

dkip−1 6.67 1.02∗∗∗ 6.7 1.03∗∗∗ 4.44 0.82∗∗∗

dNN 1.43 0.25∗∗∗ 1.34 0.24∗∗∗

dSS 0.84 0.16 0.99 0.2
dikp−1 · 1 {rikp−1 ≥ med (r)} 3.46 0.81∗∗∗

dkip−1 · 1 {tkip−1 ≥ med (t)} 3.17 0.83∗∗∗

fraction of correct predictions 0.67 0.65 0.65

Table 7: Dynamic choice model, period 2

even their estimates are close to 1. Thus, we were picking up behavior that was specific

for those belonging to North and not uncovering discrimination per se. For instance,

the change in the significance of dSS could be evidence that it was not that South was

discriminating in favor of North because of the region. Instead South was discriminating

because those from North tend to transfer more. Of course this interpretation has to be

taken with a grain of salt as North also tend to be less trustworthy.

To summarize, we find no evidence of discrimination in terms of behavior that can

only be explained by the observed nationality, but instead an intricate dependency of

behavior on past outcomes. There is evidence of unconditional behavior, to select the

same again or to select reciprocally. There is evidence of conditional behavior, to select

the trustworthy or to select the trusting.

3.7.2 Changes in the Selection Process

We combine the above insight with our observed differences between North and South.

As North transfers more tokens than South in periods 1-5, thus, North is more likely to

be selected in the next period. Notice that payoffs increase with the likelihood of being

selected. So higher trust of North is amplified via reinforcement. In terms of return ratio

we found no substantial differences in periods 1-5. Hence, trustworthiness does not add

to explaining the differences in success in this dynamic story.

Next we consider whether our above insights remain when we consider the beginning

and the end of each repetition separately. This is motivated from our previous findings

that behavior in periods 1 and 6 is different from that periods 2-5. Hence, we now rerun

the same three specifications shown in Table 7 separately for period 2 and period 6.

Evidence is given in Tables 7 and 8.

In period 2 we now find that North have a significant preference for North, the mag-

nitude is roughly that North is 40% more likely to choose North than to choose South.

This evidence of discrimination of North in favor of North persists when we add the in-
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β̂ s.e. β̂ s.e. β̂ s.e.
dikp−1 3.65 0.44∗∗∗ 3.67 0.44∗∗∗ 1.81 0.31∗∗∗

dkip−1 3.04 0.5∗∗∗ 3.04 0.49∗∗∗ 2.04 0.47∗∗∗

dNN 1.15 0.24 0.97 0.21
dSS 1.09 0.24 1.2 0.27
dikp−1 · 1 {rikp−1 ≥ med (r)} 4.43 1.17∗∗∗

dkip−1 · 1 {tkip−1 ≥ med (t)} 2.19 0.61∗∗∗

fraction of correct predictions 0.61 0.6 0.63

Table 8: Dynamic choice model, period 6

teractions with the transferred or returned amounts. Of course we may just be capturing

behavioral specific effects common to those in North that we have not included. However,

this does not seem plausible given our previous finding that the difference in behavior

between North and South is similar in period 1 and in periods 2-5. In fact, we found that

the difference in behavior changes more dramatically between periods 2-5 and period 6.

Yet in Table 8 we now no longer find any evidence of discrimination.

To summarize, we note no substantial difference in how participants condition on

past experience between the second and the last period as compared to all periods. Our

insights remain. However, we do find that North start out by discriminating more in favor

of unconditionally selecting participants from their region and that this effect is no longer

visible in period 6. If there is discrimination then our findings show that this only holds

for period 2.

We are now ready to compare the dynamic behavior of North and South. In particular

we are interested in whether we find more evidence in favor of why North earn more than

South. To do this we add the interactions with North to the equation whose estimates

are shown in the third column of Table 6. The estimates are shown in Table 9.

Here dN is a dummy that records whether or not participant i belongs to region N .

There remains to be no evidence of discrimination as both dNN and dSS are insignificant.

The reinforcement behavior of North differs from that of South in terms of the increased

reward of receiving more trust than the median amount. The estimate is equal to 1.71

and is strongly significant. It seems like North are more sensitive to receiving high trust

from others. Since high trust is also correlated with high trustworthiness, a selection of

others from whom more trust (larger amounts) were received is a good strategy to increase

payoffs. Hence, we uncover a further reason based on dynamic behavior why North are

more successful than South.
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β̂ s.e.
dikp−1 1.67 0.16∗∗∗

dikp−1 · dN 1.11 0.16
dkip−1 3.28 0.4∗∗∗

dkip−1 · dN 0.78 0.14
dikp−1 · 1 {rikp−1 ≥ med (r)} 4.08 0.6∗∗∗

dikp−1 · 1 {rikp−1 ≥ med (r)} · dN 0.85 0.18
dkip−1 · 1 {tkip−1 ≥ med (t)} 1.83 0.29∗∗∗

dkip−1 · 1 {tkip−1 ≥ med (t)} · dN 1.71 0.39∗∗

dNN 0.92 0.08
dSS 0.88 0.08
fraction of correct predictions 0.63

Table 9: Dynamic choice model, all periods with interaction

4 Conclusion

Trust and trustworthiness play a crucial role in the selection of partners and in the de-

velopment of social and economic interactions. But while they are typically thought of

as static and time invariant cultural traits of agents, this paper shows that they build up

and evolve dynamically with experience in a setting of repeated interactions.

In our dynamic version of the trust game in which participants from different European

nationalities can repeatedly select their partners and choose the size of their interactions

with them, Northern Europeans emerge with higher payoffs. This is not so much the result

of aprioristic taste based discrimination. North are better investors from the outset of

the game. Their experience in the game reinforces this trait and give them higher payoffs

because they are paid back more and they receive more contacts in the future. Moreover,

thanks to the initial larger set of contacts North can later select partners from a larger

set of participants, of which they had an opportunity to experience trustworthiness. In

other words, trust breeds trust and allows to identify where to find trustworthiness.

These findings suggest that a convergence to two substantially different population

equilibria in two societies can emerge from a grain of initial “cultural” difference that

reinforces itself in a dynamic trajectory leading to a major divergence of economic success.

For example, a small group of individuals endowed with low trust and trustworthiness can

cause a snowball effect by which more and more people adopt their standards as trust

and trustworthiness pays off less and less. And vice-versa, a small group of high trust

individuals can dynamically generate very opposite outcomes.

We have nothing to say on what may determine the initial “grain of cultural difference”

between north and south that emerges from our experiment as well as from the evidence
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of Knack and Keefer’s (1997) and Guiso, Sapienza and Zingales (2004b). While this is

outside the scope of this paper we suggest two directions here: The first possibility is that

these differences emerge merely from an income effect: Assuming that “generosity” and

“reciprocity” are luxury (normal) goods, people will tend to “consume” more of them the

greater is their income.

Thus, the higher level of income and stage of development in the North during recent

history would be responsible for cultural differences regarding trust and trustworthiness,

reflected in our results. The other possible explanation is that initial differences in terms

of trust and trustworthiness between South and North of Europe have to do with the

different role of the family in these two regions. A similar hypothesis was suggested by

Banfield (1958) in his study of life in the southern Italian rural village of Chiaromonte.

Banfield describes the behavior of this population as governed by the code of “amoral

familism”, according to which moral principles are regarded as irrelevant by residents of

the village when they deal with non-family members. Also at the more general European

level, there is evidence suggesting that in both social and economic activities the family

plays a much greater role in the South than in the North. With family ties less intensive in

the North, people in this region rely on networking outside the family more than people

in the South.9 Trust and trustworthiness outside the family is thus more crucial for

social and economic success in the North. Related to this interpretation is also the work

of Putnam (1993) who emphasizes the role of social capital in explaining the economic

backwardness of Southern Italy.

Whatever the reason of the “initial grain of cultural difference”, the main contribution

of our paper is to show that it can be reinforced by experience, multiplying its effects

and leading to differences in success which are much larger than what one would consider

possible in a static environment. This has important implications for the hesitant process

of European unification. It is possible that repeated reciprocal experiences among Euro-

peans leads to divergence of outcomes and not to integration, in which case the Union

would have to carefully study strategies to invert the divergence of these trends.
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Appendix

A Experimental Design

The experiment was conducted using a computerized setup10 in 4 sessions at the European
University Institute near Florence, Italy. Participants were 110 Masters and PhD students
from the faculties of Law (30%), History (15%), Social and Political Sciences (23%), and
Economics (33%). Participants originated from 15 different European countries. They
were between 23 and 36 years old (average: 27.7) and 64% were male. Because it was
the first time that experiments were conducted at this place, the pool of participants
was not experienced in playing games. For each session a multiple of five participants
was recruited (session 0: 10, session 1: 30, session 2: 40, session 3: 30). The profit
earned by participants ranged from ¤24 to ¤47.90, with an average of ¤36.34 (s.d. 4.89),
including a ¤5 show-up fee paid to each candidate. Each session lasted for about 2 hours.
Participants were recruited via email and were invited to sign up on a web site. Each
session took place in 2 to 3 computer labs with 10 to 25 computers each, located in
different buildings of the university campus. Upon arrival to an assigned computer lab,
participants randomly drew a seat number and an account number. This account number
was later used to identify participants for payment, which was organized anonymously.
Further to that, the computer labs were prepared using separators to individualize the
environment. In each room, a professor of the university monitored the experiment in a
discrete way.

Note that at no point in time were participants deceived. Participants could choose
how often (max 3 times) they wanted to read through the instructions on the screen.

10The z-Tree software is described in Fischbacher (2007)
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Figure 6: Screenshot of the CV information

They also had a hard copy of the instructions next to their machines.11 The instructions
were followed by a short quiz of three questions covering the crucial aspects of the game.
Almost all participants appeared to have understood the game very well before playing.
No major clarification questions were asked. After reading through the instructions,
participants were asked to enter information about their age, gender, nationality, and
number of siblings.12 To increase anonymity, the age displayed to fellow players was
modified by adding a random number. This was also mentioned in the instructions further
to a general anonymity and privacy statement.

Each session consisted of six repetitions in which participants were randomly matched
in groups of five players. In this experiment we only use the first four repetitions.

In each of these four repetitions participants played the following repeated version
of the trust game. Figures 6 to 9 provide examples of the relevant screenshots seen by
participants. At the beginning of the repetition, each player could see some information
about the four other players in the own group, the information included the players’
nationality, age, gender, and the number of siblings. The participants then decided to
whom and how much of their initial endowment of 100 they were willing to transfer. No
entry in any of the boxes corresponded to making no choice, which was also an option.
In the next step participants saw who among the other players had chosen them and

11At http://www.kirchkamp.de/pdf/trustInstructions.pdf you can download a copy of the in-
structions

12During the recruitment process it was made sure that participants were recruited only from countries
which have a substantial number of students at the university. This restriction was introduced to avoid
identification of the participants during the game.
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Figure 7: Screenshot of the first stage

Figure 8: Screenshot of the second stage
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Figure 9: Screenshot of the third stage

how much they had received from these partners. In addition, this amount was shown
multiplied by three. For each player from whom a transfer was received, they could
choose how much to return. Then, participants were presented a summary of all transfers
and returns they had been involved with. These steps were repeated 6 times. Then,
groups were reshuffled and a new repetition was played. Due to the limited amount of
participants in each session and the large size of each group, the re-matching had to be
done on a random basis, hence it is not ruled out that participants could meet again in
subsequent groups. At the end of each repetition participants were also informed about
their own profit made over all the periods of that repetition.

B Regression Results

All regressions are based on models with mixed effects. Standard errors, t-statistics,
p-values, and confidence intervals are based on a parametric bootstrap based in 1000
replications.

B.1 Transfers and Returned Amounts

We assess the significance of our discussion of Figure 1 with the help of two mixed effects
regressions.

In the first one we investigate how trust as measured by the amount of tokens sent
depends on other variables. The amount of tokens sent is denoted by tSij where i refers to
the identity of the participant and j is a period number that uniquely identifies the period
and the repetition, so j = 1, .., 24. In a second regression we investigate how the amount
of tokens returned depends on the sum of transfers received and on other variables. The
amount of tokens returned by participant i to all those from whom tokens were received
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β σ t p value 95% conf interval
d1 54 3.8 14.2 0.0000 46.5 61.4
d2−5 65 3.71 17.5 0.0000 57.7 72.3
d6 43.1 3.76 11.5 0.0000 35.7 50.5
T 5.96 0.425 14 0.0000 5.13 6.79

Table 10: Estimation of equation (7), transfer tS

in that period is denoted by rS
ij where j is the index of the period of a given repetition.

The sum of transfers received by participant i in the period numbered j is denoted by tRij .
So tRij is the tripled amount of tokens sent by other players to participant i in the period
numbered j. The coefficient of tRij in the regression can be considered as a measure of
marginal trustworthiness. Specifically we run the following regressions:

tS = βd1
· d1 + βd2−5

· d2−5 + βd6
· d6 + βT · T + ǫs + ǫi + ǫij (7)

rS = βd1
· d1 + βd2−5

· d2−5 + βd6
· d6 + βT · T

+βtR
1

· tR
1

+ βtR
2−5

· tR
2−5

+ βtR
6

· tR
6

+ βtR
T

· tRT + ǫs + ǫi + ǫij (8)

Sessions are indexed with s, participants are indexed with i, and j is the period number.
To simplify notation we do not write indices ij for variables. Throughout the paper and
unless specified otherwise we estimate mixed effect models with random effects ǫs, ǫi and
ǫij for session s, participant i, and participant i in period j, respectively. We assume that
error terms ǫs, ǫi and ǫij are independent and follow a normal distribution with mean zero.
With this specification, we allow behavior of the same participant in different repetitions
to be correlated as well as different participants from the same session to be correlated.
This is important as participants within the same session are randomly assigned to groups
in each repetition and thereby potentially influence each other. Note that each participant
belongs to a unique session and, hence, session indices are only needed in the error terms.
Dummies d1, d2−5 and d6 are one in period 1, periods 2-5 and period 6, respectively,
and zero otherwise. We let tR1 , tR2−5 and tR6 specify the transfer received in period 1,
periods 2-5 and period 6, respectively, so tRk is short for tR · dk for k ∈ {“1”,“2-5”,“6”}.
Since behavior might change over time we include the repetition T ∈ {1, 2, 3, 4} of the
experiment. Results are presented in Tables 10 and 11.

The Tables 10 and 11 confirm what we see in Figure 1. Trust increases during the initial
stage of a repetition (βd1

is significantly smaller than βd2−5
in equation (7), p < 0.0001)

and decreases at the end (βd2−5
is significantly larger than βd6

, p < 0.0001). In fact, trust
in the final period is lower than in the first period (βd1

is significantly larger than βd6
,

p < 0.0001). Trust increases during the experiment (βT is significantly positive).
Consider now trustworthiness. The sum of total returns rS reacts mainly to the sum

of transfers tR received. Marginal trustworthiness, measured as coefficients of tR
1
, tR

2−5
and

tR6 , is significantly positive during all periods. Neither βT nor the intercepts βd1
, βd2−5

,
βd6

are significant.
The coefficients β̂tR

1

= 0.515 and β̂tR
2−5

= 0.541 capture the estimated marginal trust-
worthiness in periods 1 and 2-5, respectively. Both coefficients are significantly above
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β σ t p value 95% conf interval
d1 -0.00893 11.8 -0.000757 0.9994 -23.1 23.1
d2−5 -0.899 10.9 -0.0827 0.9341 -22.2 20.4
d6 -3.14 11.6 -0.27 0.7871 -25.9 19.6
T 2.41 1.86 1.29 0.1962 -1.24 6.05
tR1 0.515 0.0242 21.3 0.0000 0.467 0.562
tR
2−5

0.541 0.0181 29.8 0.0000 0.506 0.577
tR
6

0.328 0.0242 13.6 0.0000 0.281 0.376
tRT 0.0136 0.00613 2.22 0.0262 0.00161 0.0257

Table 11: Estimation of equation (8), returned amount rS, this is the sum of potentially
several amounts

1/3 (p < 0.0001).13 Thus, we find strong evidence that participants are trustworthy (at
the margin). There is no significant evidence that trustworthiness differs in the period
1 from periods 2-5 (p = 0.1592) but we do find a significant endgame effect. Trustwor-
thiness decreases in the last period to β̂tR

6

= 0.328 which is significantly different from
βtR

2−5

(p < 0.0001). Trustworthiness in the final period is so low that there is no longer

significant evidence, as in periods 1-5, that senders get back more than they sent (βtR
6

is not significantly different from 1/3, p = 0.8450). Finally, note that trustworthiness
increases significantly between repetitions as βtR

T

is significantly positive.

B.2 Robustness of the Results Presented in Section 3.3

In section 3.3 we discuss determinants of success. We find that participants from the
North earn significantly more in our experiment than participants from the south. How
much do these results depend on our categorization. To check this we present the following
two exercises. First we drop dN in (1) and include instead latitude φ and longitude λ of
the respective countries from the CIA database. This leads to the following regression:

πi = β1 + βφ · φ + βλ · λ + βd
|

· d| + βA · A (9)

+βdS1
· dS1

+ βdS2
· dS2

+ ǫs + ǫi

Results are shown in Table 12.
While latitude might be a rather näıve predictor for success it is still the only significant

coefficient. Note that it is also the coefficient with the largest pmvd value of 0.847. It
is remarkable that latitude as a very crude measure of difference between participants
captures some differences in success while longitude does not. This regression remains
only a robustness check as we do not expect that latitude matters per se but instead that
the cultural similarities among the countries further north and further south could play
a role. The mean latitude remains an arbitrary albeit focal divide between these regions.
As a second exercise we do an approximate permutation test, i.e. we estimate (1) again,

13Recall that tokens received is equal to the tripled amount of tokens sent. So if βtR

2−5

≥ 1/3 then the

sender gets back more than she sent if she decides to send marginally more tokens.
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β σ t p value 95% conf interval pmvd
1 115 55.5 2.07 0.0407 4.96 225
φ 2.05 0.775 2.64 0.0096 0.511 3.59 0.847
λ 0.125 0.591 0.211 0.8336 -1.05 1.3 0.005
d| -3.7 10 -0.369 0.7128 -23.6 16.2 0.014
A 1.01 1.7 0.593 0.5542 -2.36 4.37 0.050
dS1

8.2 15.2 0.538 0.5919 -22 38.4 0.023
dS2

13.8 16.3 0.852 0.3965 -18.4 46.1 0.061

Table 12: Determinants of success — estimation of equation (9) payoff π
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Figure 10: Q-Q plot for 1000 estimates of βdN
of equation (1) with a random dN dummy

but replace dN with a random dummy. This dummy has the same number of zeros and
ones as the original dummy dN .

We estimate equation (1) 1000 times, each time with a new random dN dummy. Each
time we get a different estimate for βdN

. A Q-Q plot for β̂dN
is shown in figure 10. We

find that it is rather unlikely (p = 0.0040) to accidentally get an estimate for βdN
that is

greater than the value of 25.5 determined by the data and indicated in Table 1.

B.3 Payoff Comparison North and South, per Period

To support our discussion of figure 5 in section 3.4, and to come to point 4 from the
introduction, we run the following regression

πi = β1 + βdN
· dN + βP · P + βPN · dN · P + β6 · d6 + ǫs + ǫi . (10)

In this estimation we capture the trend of South in βP , the trend of North in βPN and
control for a constant effect in the last period by adding d6. Results are shown in Table
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β σ t p value 95% conf interval pmvd
1 238 11.5 20.6 0.0000 215 260
dN 4.27 14.4 0.297 0.7662 -23.9 32.5 0.007
P 2.09 2.68 0.779 0.4361 -3.16 7.33 0.012
P · dN 6.27 3.21 1.95 0.0507 -0.02 12.6 0.411
d6 -54.8 9.54 -5.75 0.0000 -73.5 -36.1 0.570

Table 13: Determinants of success — estimation of equation (10) payoff π

13.
While we find no significant change in the success of South we observe a significant

increase in success of North across periods. The average drop in success in period 6 is
strongly significant and substantial (estimated to be −54.8 tokens).

B.4 Details of the Calcuations in Section 3.5

The estimated increase in marginal trustworthiness among North is βtR
TN

+βtR
T

= 0.0467+

(−0.0109) = 0.0358, CI95 = [0.0193, 0.0522]
The average transfer in period 1 is 54 + 2.5 · 5.96 = 68.9 where the multiplier 2.5 is

the average number of repetitions.
North returns on average (12.2 + (−5.97)+ 2.5 · (5.74+ (−6.71)) + (54+ 2.5 · 5.96) · 3 ·

((0.543 + (−0.0517)) + 2.5 · (0.0467 + (−0.0109)))) = 124, CI95 = [96.4, 151] in period 1.
Hence, the return ratio is (12.2+(−5.97)+2.5·(5.74+(−6.71))+(54+2.5·5.96)·3·((0.543+
(−0.0517)) + 2.5 · (0.0467 + (−0.0109))))/3/(54 + 2.5 · 5.96) = 0.599, CI95 = [0.48, 0.717].
Similarly we estimate the return ratio for South in period 1 to be ((−5.97) + 2.5 · 5.74 +
(54+2.5·5.96)·3·(0.543+2.5·((−0.0109))))/3/(54+2.5·5.96) = 0.556, CI95 = [0.432, 0.68].
For periods 2-5 we find analogously an estimated return ratio of North and of South equal
to 0.601, CI95 = [0.502, 0.699] and 0.592, CI95 = [0.493, 0.69], respectively. For period 6
we find 0.351, CI95 = [0.203, 0.499] and 0.408, CI95 = [0.262, 0.555], respectively.

B.5 Details of the Calcuations in Section 3.6

Based on Table 2 we determine that North sends on average 8.84 + 2.5 · (−0.274) = 8.15
more tokens than South in periods 2-5 (The number 2.5 is again the average number of
repetitions). This means that those selected by North obtain (8.84+2.5·(−0.274))·3 = 24.5
more tokens. Following Table 11, 24.5 · 0.544 = 13.4 tokens are returned. Hence, the
difference in transfer between North and South in periods 2-5 generates a net gain of
(8.84 + 2.5 · (−0.274)) · (3 · 0.541 − 1) = 5.08, CI95 = [0.707, 9.46] more tokens for North.

Following Table 3 we observe that North returns initially 16.2 tokens more than South,
but at the margin (for each token received) −0.105 fewer tokens than South. We take
the estimate of the average transfer in periods 2-5 from Table 10 which is 65 and, thus,
estimate that in periods 2-5 North earn due to the difference in their return behavior
−(−0.105) · 65 · 3 − 16.2 = 4.35, CI95 = [−16.4, 25.1] more tokens on average than South.
The combined effect for periods 2-5 is, thus, 5.08 + 4.35 = 9.43, CI95 = [−11.8, 30.6].
Similarly, we calculate the effect for period 1 as 3.21, CI95 = [−21.1, 27.5] and for period
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6 as 6.05, CI95 = [−19.6, 31.7]. The average effect for all 6 periods is, hence, 7.83, CI95 =
[−13, 28.7] which is considerably, although not significantly, below the estimated difference
in payoffs of 25.5 in Table 1.

C Conditional Logit Model

The estimates of Table 6 are computed using the conditional logit model proposed by
McFadden (1973). This model is applied to our setting in the following way. Define Uikp

as the utility of i if i chooses k in period p, and

dikp =

{

1 if i chooses k in p,

0 otherwise.

The time index p stands for the six periods of the game. Conditional on participating
in the game (i.e. not making a zero transfer), each player can choose one among four
possible partners, k = {1, 2, 3, 4} in each period. The four choices are mutually exclusive
and exhaustive. The random utility corresponding to each choice is assumed to be:

Uikp = αdikp−1 + δdkip−1 + νXik + ǫikp

for k = {1, 2, 3, 4}. Using the above notation, dikp−1 means that player i has chosen k in the
previous period. Similarly, dkip−1 means that player k has chosen player i in the previous
period. The omitted variable is that player i and k had no interaction in the previous
period. The other covariates Xik include the remaining choice specific characteristics such
as gender, nationality (both interacted with the corresponding attributes of i), age, and
siblings. Note that the fact that k was previously chosen by i (or not) is interpreted as a
characteristic of the choice k in p. By the same token, the fact that i was chosen by k (or
not) in period p − 1 becomes a characteristic of k in p. Hence, previous playing behavior
can be seen as generating observable choice specific attributes in p.

Player i chooses player k if this yields highest utility. Hence,

Pr(dikp = 1) = Pr(Uikp > Uilp) : ∀ : l 6= k.

The estimates from this model are reported in column 1 of Table 6. All estimated coeffi-
cients are reported in the form of odds ratios.

In column 2 of Table 6 we add dummies that account for whether North has chosen a
participant from North and similarly whether South has chosen someone from South.

This random utility model can be augmented by adding variables which characterize
the effect of previous behavior in more detail. In column 3 of Table 6 we interact the
dummy indicating whether i transferred to k in the previous period with a dummy indi-
cating whether k returned more than the median return ratio in the sample. Similarly,
we interact the dummy indicating whether k transferred to i in the previous period with
a dummy indicating whether k transferred more than the median transfer in the sample.

Tables 7 and 9 redo the previous analysis to the sample restricted to choices in periods
2 and 6, respectively. Table 9 includes interactions with whether the participant belonged
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to region North.

Table 14: Nationalities: frequencies and average latitude

country av. latitude participants
Southern countries

Greece 39 9
Portugal 39.3 1

Spain 40 11
Italy 42.5 17

France 46 12
Austria 47.2 6

Northern countries

Belgium 50.5 5
Germany 51 16

Poland 52 3
Netherlands 52.3 8

Ireland 53 5
United Kingdom 54 8

Denmark 56 3
Sweden 62 4
Finland 64 2

Source: CIA (2003).
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