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Abstract
The reconcilability of actions and beliefs in inter-country relationships, either in business or

politics, is of vital importance as incorrect beliefs on foreigners’ behavior can have serious

implications. We study a typical inter-country interaction by means of a controlled laboratory

investment game experiment in Germany, Israel and Palestine involving 400 student partici-

pants in total. An investor has to take a risky decision in a foreign country that involves trans-

ferring money to an investee/allocator. We found a notable constellation of calibrated and

un-calibrated beliefs. Within each country, transfer standards exist, which investees cor-

rectly anticipate within their country. However, across countries these standards differ. By

attributing the standard of their own environment to the other countries investees are

remarkably bad in predicting foreign investors’ behavior. The tendency to ignore this poten-

tial difference can be a source of misinterpreting motives in cross-country interaction. For-

eigners might perceive behavior as unfavorable or favorable differentiation, even though—

unknown to them—investors actually treat fellow-country people and foreigners alike.

Introduction
The reconcilability of actions and beliefs in inter-country relationships is of vital importance as
incorrect beliefs on foreigners’ behavior can have serious implications. Tim Clissold, a Western
businessman, for example, concluded after his devastating experiences in China: “[B]illions
were lost by foreign investors. [..] I had been forced to dismantle my assumptions about China
and relearn all the basics, but many investors still appeared supremely confident that China
would eventually view the world their way” pp. 298/9 in [1]. While the failing of joint ventures
due to the misalignment of partners’ expectations and behavior can result in high economic
costs, these negative impacts are less dramatic in comparison to the possible effects on interna-
tional relations. It has, for instance, been conjectured that the 1973 Yom Kippur War could
have been prevented if the Nixon administration had believed Egyptian President Sadat’s
announcements of going to war in case the United States would not actively engage in
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reconciliation negotiations between Egypt and Israel [2],[3]. These examples highlight fatal
ramifications resulting from incorrect predictions of foreigners’ behavior. Consequences would
have been less fatal had the protagonists realized that such misalignment existed and, in addi-
tion, had they well understood the causes for and the mechanisms behind the (mis)calibration.
In this paper, we direct our attention to this phenomenon that has largely been neglected so
far.

If misguided beliefs in interactions with foreigners are a regular phenomenon, it should also
be observable in a simple condition stripped of the complex contextual characteristics of the
above situations. To this end, we conduct a controlled laboratory experiment applying the
investment game [4] in which two players send money back and forth within or across borders.
This setting mirrors a stylized decision situation like the ones in our introductory examples.
An investor has to take a risky investment decision in a foreign country that involves transfer-
ring money to the investee who may or may not repay a due share of the amount received to
the investor. The investor does not know the investee’s response and expectations. How to deal
with this uncertainty? If standards within a country exist—i.e., investments and beliefs on
investments are well calibrated—investors and investees might apply the within-country stan-
dard also to foreigners. If these standards differ between countries, however, problems similar
to the introductory examples are bound to arise. Our study allows analyzing these phenomena
and is the first controlled investigation on the calibration of behavior and beliefs in an inter-
country setting.

To understand the (mis)alignment phenomenon we pursue the following research agenda:
First, do we observe transfer standards—i.e. investments and beliefs on investments are well-
calibrated—to exist within the pools of participating subjects from different countries? Second,
do the standards differ substantially between these subject pools? Third, do we find negative
discrimination in investment behavior or are foreigners treated alike regardless of their origin?
Fourth, are beliefs miscalibrated between countries, i.e., are beliefs on foreigners’ investments
and back-transfers influenced by home-country standards and therefore not adapted
accordingly?

Our study uses the methodology of experimental economics to analyze un-calibrated beliefs
in interactions with foreigners. It relates to the pioneering cross-cultural paper by [5] as well as
to [6],[7], who further developed the research methodology. A large body of cross-country
experimental studies exists by now; see the reviews by [8] and [9], see also [10],[11],[12] with
several cross-country experimental investment game studies, c.f. [13]. Our paper substantially
differs from these studies as we analyze actual inter-country interactions while in cross-cultural
studies behavior within subject-pools (countries) is compared across countries. Only a small
number of inter-country investment game studies exists. A controlled study on the calibration
of behavior and beliefs in an inter-country setting is missing, however—as are surveys or field
studies. Our study, thus, is the first one to investigate this important topic.

Our behavioral and belief data are based on 400 participants from three subject pools with
different cultural backgrounds (Germany, Israel, Palestine) playing the investment game in
two studies. Participants interact with experimental subjects within their own country (within-
subject-pool interaction) as well as with those of foreign countries (inter-subject-pool interac-
tions). For simplicity, we refer to Germany, Israel, and Palestine as countries having in mind
that the Westbank is not part of an independent state. The research strategy of our study on
how well behavior and beliefs in an inter-country setting are calibrated requires not only
within- and across-border interactions of experimental subjects but also eliciting beliefs on fel-
low-country as well as on foreign-country participants’ choices. Within-border data are not
sufficient because subjects would interact within their own country and behavior and beliefs
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can be compared across countries only. Choices and beliefs towards foreigners might, however,
deviate from decisions and beliefs towards fellow-country members [13].

We chose to study our research questions in Germany, Israel and Palestine. The three coun-
tries are pertinent to our research goal. Not only are within-country standards likely to deviate
between the countries due to differences on several dimensions (like e.g. religious background,
country value scores, language, geographic location), participants can also be expected to have
distinct perceptions of each other. Israelis and Germans share a difficult historical past, Israelis
and Palestinians are engaged in a long-lasting and still ongoing conflict, and the media pro-
vides regular information on all three countries. We analyze the compatibility of beliefs and
actions by comparing investors’ transfers and investees’ expectations within and across student
subject pools from Bonn University, Germany, The Hebrew University of Jerusalem, Israel,
Bethlehem University or Al-Quds University, Palestine.

For our study, it is important that we compare a very similar class of subjects from the three
countries. Choosing university students makes it more likely that all subjects share similar lev-
els of education and a middleclass background. However, cultural, economic, and other differ-
ences between the selected subject pools exist, which we cannot control for and which might
lead to different transfer levels and expectations across subject pools. This, however, is inten-
tional and not a caveat to our study that does not aim at explaining the different standards
between the subject pools. It rather intends to explain un-calibrated beliefs on foreigners’
behavior by the investment standards prevalent within the home-country subject pool.

Materials and Methods
In this Section we will first explain the experimental design followed by a detailed description
of our experimental procedure. We then report on participants’ societal/cultural background
and, finally, we illustrate our inter-country research methodology.

Experimental design
In our investment game experiment, the investor was named ‘Person A’ and the investee ‘Per-
son B’ in order to not induce additional framing effects. Each investor is paired once with a fel-
low-country investee and two times with a foreign one. In each matching, both investors and
investees are endowed with an initial endowment of 10 Experimental Currency Units (ECU).
The investor can transfer any part or nothing of his endowment to the investee while the inves-
tee pockets her endowment. The experimenter triples the transfer, and the investee can return
any amount or nothing of the tripled investment to the investor. While an investor states the
amount he transfers to the investee, the paired investee states for each of the tripled transfers
the amount she returns to the investor. We also asked investors and investees to state their
beliefs on how much each of their paired counterparts would transfer or return, respectively.
Beliefs were not incentivized. The investee’s role is that of an allocator who distributes the tri-
pled transfer between herself and the investor without having to expect any reaction of the lat-
ter. We, therefore, will call the investee ‘allocator’ in the remaining part of the paper.

Each German, Israeli, or Palestinian participant plays a one-shot investment game with one
member of his/her own subject pool and with one member of each of the other two subject
pools. No feedback was given before the end of the experiment. In Study 2 we analyze behavior
in the first round only, thus relying on truly independent observations. Here, in each of the ses-
sions one third of the participants first played a bilateral one-shot investment game with mem-
bers of their own subject pool, the other two thirds of the participants were evenly matched
with the two foreign subject pools.
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Experimental procedures
After showing up for the experiment, participants at each location randomly drew a personal
identification code and a card indicating the number of their work place. The personal identi-
fication code corresponded to our coding system guaranteeing full anonymity by a double-
blind procedure. The instructions were read aloud by a native experimenter giving detailed
explanations on the experiment and the procedure. Questions were answered in private. We
took great care to ensure that subjects understand the game and the underlying incentive
structure by only proceeding in the experimental protocol after all subjects had correctly
answered six control questions (see the English translation of instructions and control ques-
tions in S1 File, Section C. The materials in Hebrew, Arabic, and German are available from
the authors upon request). Then, investors made their transfer choices and allocators wrote
down their return decisions for all potential transfer values on decision sheets/screens dis-
playing their counterparts' subject-pool affiliations: Bonn University (Germany), The
Hebrew University of Jerusalem (Israel), Bethlehem University or Al-Quds University (West-
bank, Palestine). Investors and allocators were also asked to state their beliefs on the same
decision sheet/screen. For each of the three matchings, subjects were provided with a separate
sheet/screen. Subjects received no feedback about their payoffs before the very end of the
entire experiment.

Due to organizational constraints, we were not able to run the experiments simultaneously
at all three locations. Therefore, each participant received the show-up fee at the end of a ses-
sion. The outcome-related payoff was paid about a week later, i.e. after all sessions had been
run and the chief experimenter from Bonn University had collected the data, computed the
payoffs, and had transferred this information to the local experimenters. Subjects were
informed at the end of a session about the exact date to pick up their final payments, which
they finally did at their local experimenters. More details of the experimental procedure are
provided in S1 File, Section A.

The experiments were run according to the ethics standards of the experimental economics
profession that does not allow deception. Given these standards, and that our decision experi-
ments do not involve any medical treatment or alike the approval by an ethics committee or
institutional review board was not required, neither in the countries nor at the institutions
where the experiments were run.

Participants: subject pools and their societal/cultural background
In total, 400 students from various faculties participated in our experiment. Participants in
Study 1 are 90 students, 30 each from Bonn University, The Hebrew University, and Bethlehem
University. In Study 2, again students from Bonn University and Hebrew University took part.
The Palestinian participants are students of Al-Quds University located in Abu-Dis close to
Jerusalem in the Westbank. In total, 310 subjects took part in Study 2; 95–108 per country.

We controlled for participants' nationalities in order to exclude foreign players from
national subject pools. In Jerusalem, Israeli Arab students did not participate in the experiment.
We also tried to balance age and gender in each sample to guarantee similar conditions in each
university. Each participant joined the experiments only once

Due to our research agenda, on the one hand it is important to investigate a similar class of
subjects from the three countries. Choosing university students makes it more likely that all
subjects share similar levels of education and a middleclass background. On the other hand,
diversities between the selected subject pools exist like religious, economic, language, and socie-
tal differences, see Table 1 based on [14],[15],[16] and [17].
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Research methodology: inter-country experiments
Inter-country and cross-country studies share many features like language, experimenter, and
currency effects. In the following we discuss how we deal with these issues; for a detailed
description, see [5–7]. An additional challenge in inter-country experiments like ours is that
interactions between subject pools are interrelated and would require simultaneous sessions in
all countries involved. Due to organizational constraints, we were not able to run the experi-
ments simultaneously at all three locations. We also will explain our solution to this problem.

Language effects. All subjects received exactly the same instructions and materials with
the only difference that they were provided in the respective native languages. Otherwise,
behavioral disparities between countries may be caused by perceptual differences due to the
material and are not attributable to country-specific characteristics. See e.g. [18] for rather
large effects on decisions and beliefs in only minimally differently framed social dilemma
experiments. Using the respective language, i.e., Arabic, German or Hebrew, ensured that ran-
domly selected students at the different locations could participate without any further restric-
tions. Using only students fluent in, e.g., English, might have led to selection problems.
Furthermore, recent studies show that subjects’ behavior is significantly influenced if instruc-
tions are not in the corresponding native language [19],[20]. To ensure an accurate translation
of the instructions, we applied the back-translation procedure [21].

Experimenter effect. Different experimenters may conduct the experiment in slightly dif-
ferent ways. We therefore briefed all local experimenters in the same way to ensure the same
application of the procedural protocol at all locations. In both studies, experimenters were per-
sonally instructed. In addition they received a detailed procedural script and an extensive
instruction manual. In Study 1, experimenters at the different locations organized and run the
sessions on their own. The organization of Study 2 was more complex given the higher number
of observations and the larger number of participants that needed to be matched. Therefore,
members of the Bonn team instructed the local experimenters at the respective locations and
were available during the sessions.

Currency effects. Using local currencies during the experiments would have resulted in
different ranges of numbers and different nominal payoffs, which might have biased the per-
ceptions of endowments and transfers. To avoid this we used an artificial currency “ECU”
(experimental currency unit) for describing and conducting the game. Only at the very

Table 1. Characteristics of the three locations.

Germany Israel Palestine

GDP/per capita (PPP) $39,500 (2013) $36,200 (2013) $2,900 (2008)

Literacy 99% 97.10% 95.30%

Religious background Predominantly Christianity Predominantly Judaism Predominantly Islam

Christian: 68% (equal shares of Protestants and Catholics) Jewish: 75.1% Muslim: 93% (predominantly Sunni)

Muslim: 3.7% Muslim: 17.4% Christian: 6%

Other: 28.3% Christian: 2% Other: 1%

Druze: 1.6%

Other: 3.9%

Societies Individualistic, Low context Individualistic, Low context Collectivistic, High context

Language German Hebrew Arabic

Geographic location Western Europe Middle East Middle East

Note: Numbers taken from the CIA World Factbook (https://www.cia.gov/library/publications/the-world-factbook/, last access 05-28-2016).

doi:10.1371/journal.pone.0156998.t001
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beginning of the instructions we informed subjects that the ECU would be converted into real
money with a fixed exchange rate at the end of the experiment. Thereafter, only the term ECU
was used in the instructions. In addition, to ensure comparable stake sizes we calibrated total
payments and show-up fees based on hourly wages of experimental subjects and/or student
helpers in the respective subject pools.

Inter-country challenges. In both studies, it was not possible to run simultaneous inter-
net-based real-time sessions due to various organizational constraints. To overcome these chal-
lenges we combined several experimental features known from the literature or developed by
ourselves [22]. First, we had to solve the interdependence issue of sequential choices as an allo-
cator in one subject pool cannot return money to a foreign investor in the second stage of the
game unless she knows how much the investor has transferred to her in the first stage. By
applying the strategy method [23] we organizationally disconnected the second from the first
stage of the game. Having the allocator state her back-transfer for each possible transfer of the
investor, the sequential two-person two-stage game is converted into a two-person normal-
form one-stage game for each player. We now were able to run the experiment at slightly dif-
ferent points in time at the three locations independently of each other with the time lag being
three to five days.

Second, we used a remote-control organization by designing an experimental procedure
that guaranteed equivalent experimental conditions in all three subject pools. We developed a
coding system by matching players across subject pools ex ante for each of the decisions, thus
predefining the order of matchings. Organizing all experimental procedures and technical
issues as well as the time coordination was done at one location.

Third, the Bonn experimenter team provided the coded decision sheets and all other materi-
als in the three native languages for the pen-and-paper Study 1 where local experimenters were
in charge of organizing and running the sessions. In Study 2, where local experimenters run
the sessions as well but Bonn experimenters were available, we used the experimental software
z-Tree [24] to facilitate the matching procedure, data collection and data analysis. Bonn pro-
vided the z-Tree program in all three languages.

Results
To pursue our research agenda we are interested in two main variables: first, the monetary
transfer investors make towards a foreign or fellow-country allocator who may or may not
return any money; second, the belief of the allocator on the investor’s transfer.

Descriptives
In Study 1, in each location we gathered data from 15 investors and 15 allocators (average age:
Germany 22.5, Israel 25.4, Palestine n.d.; percentage of females: Germany 43, Israel 47, Pales-
tine 40). Each participant made three consecutive decisions.

In Study 2, we collected data for up to 54 investors and 54 allocators in each location (aver-
age age: Germany 22.8, Israel 24.1, Palestine 20.5; percentage of females: Germany 56, Israel 44,
Palestine 33). In each of the matchings in the second study, we have up to 18 independent
observations. See Tables A and B in S1 File.

Table 2 gives an overview about the average transfer investors made within their own sub-
ject pool and towards participants of foreign subject pools. The table also shows the average
beliefs allocators had on investors’ transfers within and across borders. Averaged over all sub-
ject pools, transfers are rather high (50 percent of investors’ endowments). Allocators’ average
belief on investors’ transfers is somewhat higher (53 percent of investors’ endowments).
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Transfer standards within countries
Following our research agenda, we first investigate whether transfer standards exist within
countries, i.e. whether allocators correctly anticipate investors’ behavior within their own subject
pool. We find allocators’ beliefs to match fellow-country investors' behavior very well (Fig 1).

Table 2. Investors’ transfers and allocators’ beliefs.

Allocator subject pool

Investor subject pool Israelis Palestinians Germans

Study 1

Transfers, ECU (SD) Israelis (I) 3.9 (3.4) 2.9 (3.4) 3.9 (3.1)

Palestinians (P) 6.2 (2.5) 6.7 (2.3) 6.9 (1.6)

Germans (G) 5.2 (3.5) 5.6 (3.3) 4.4 (3.3)

Beliefs, ECU (SD) Israelis (I) 4.2 (3.3) 6.9 (2.8) 4.5 (3.5)

Palestinians (P) 3.7 (3.6) 7.7 (2.8) 4.7 (3.3)

Germans (G) 4.8 (3.4) 6.5 (2.6) 4.8 (3.1)

Study 2

Transfers, ECU (SD) Israelis (I) 4.3 (3.3) 4.1 (3.2) 6.3 (2.5)

Palestinians (P) 6.5 (3.1) 8.0 (2.3) 7.6 (2.0)

Germans (G) 7.1 (2.5) 5.3 (3.4) 6.0 (2.6)

Beliefs, ECU (SD) Israelis (I) 4.3 (2.1) 5.2 (3.1) 4.1 (2.3)

Palestinians (P) 3.8 (1.8) 6.8 (2.5) 4.9 (3.1)

Germans (G) 4.8 (2.6) 4.8 (1.6) 4.1 (2.4)

doi:10.1371/journal.pone.0156998.t002

Fig 1. Mean transfers, mean beliefs about transfers, and standard errors in both studies. All values are
in ECU and are given for transfers and beliefs within the fellow-country subject pools. See also Table 2.

doi:10.1371/journal.pone.0156998.g001
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For mean beliefs about transfers in both studies in all combinations of allocator and investor
subject pools see Figure A in S1 File.

In Study 1, transfers and beliefs do not differ significantly within the three subject pools (all
comparisons with p� .323, two-sided Fisher-Pitman permutation tests for two independent
samples—FP in the following). For our Israeli and Palestinian samples the finding that alloca-
tors correctly anticipate fellow-country investors’ transfer behavior is robust across studies
(Study 2: p� .218, two-sided FP). In Germany allocators significantly underestimate fellow-
investors’ transfers in Study 2 (p< .05, two-sided FP). Overall, we find significant correlations
between mean transfers and individual beliefs (both studies with r>0.34 and p<0.05, Spearman
correlation; see Table C in S1 File for all p-values of the pairwise comparisons of all relevant
variables investigated in this study).

Summary: In general, we find transfer standards to exist within countries as transfers and
beliefs do not differ significantly within the three subject pools.

Different transfer standards across countries
Our second research question is concerned with whether average transfer levels differ between
the three subject pools, and if so whether these disparities are also reflected in allocators’ beliefs
on investors’ transfers. We find significant differences in transfers between the different subject
pools in Study 1 (p< .05, two-sided Kruskal-Wallis-test—KWT in the following) as well as in
Study 2 (p< .01, two-sided KWT). Pair-wise comparisons show that transfers within the loca-
tions are significantly higher in the Palestinian subject pool than in the German and Israeli
ones (p< .05, two-sided FP for all comparisons in both studies). Furthermore, we observe a
weakly significant difference between transfers within Israel and Germany in Study 2 (p = .099,
two-sided FP). These different transfer levels are also reflected in beliefs, as they differ signifi-
cantly between the locations (both studies: p<0.01, two-sided KWT).

Summary: Transfer standards are different across countries in that transfer levels differ
between the three subject pools and these disparities are reflected in the allocators’ beliefs on
investors’ transfers.

Discrimination between countries
Investigating our third research question on discriminative behavior we obtain a further robust
result: No systematic negative discrimination of foreigners is observed. In all countries, we do
not find significantly lower transfers to foreigners compared to own subject-pool transfers
(Fig 2).

We observe, however, significantly higher transfers to Palestinian subjects from Germans in
Study 1 and significantly higher transfers to Germans from Israel in Study 2 (Study 1: p< .05
two-sided Fisher-Pitman permutation tests for paired replicates—FPPR in the following; Study
2: p< .05, two-sided FP).

We also do not find evidence for systematic negative discrimination in investors’ beliefs on
allocators’ backtransfers. Pairwise comparisons reveal only for Israeli senders significant differ-
ences in beliefs on backtransfers from own subject-pool subjects and subjects from Palestine in
Study 1 (p = .046 FPPR) and subjects from Germany in Study 2 (p = .073 FP). In both cases
senders expect higher backtransfers from the foreign subject-pool. Taking the average expected
backtransfers from foreign subject-pools we find for all locations no significant differences to
expected backtransfers from the corresponding home subject-pool (Study 1: all p>.16 FPPR;
Study 2: all p>.21 FP); see Figure B and Table C in S1 File.

The non-existence of systematic negative differentiation is in line with inter-country invest-
ment game studies that use an experimental design similar to [4] as we do where transfers and
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backtransfers are not restricted. See the discussion section for a detailed comparison of our
findings with the literature.

Summary:We do not find evidence for systematic negative discrimination of foreigners.

(Mis)calibration of beliefs
Even though we do not observe negative discrimination of foreigners, it is unclear which trans-
fer levels allocators expect and if those expectations were accurate. In fact, we observe that for-
eign allocators’ expectations are rather un-calibrated in both studies (Fig 3). Fig 3 provides all
differences between expected and actual transfers, as well as the level of significance if they dif-
fer significantly.

German and Israeli allocators significantly underestimate the transfers from Palestinian
investors (all comparisons of beliefs with actual transfers from Palestinians p< .05, two-sided
FP). Moreover, in Study 2, Germans (Israelis) significantly underestimate transfers from Israe-
lis (Germans). In Study 1, Palestinian allocators drastically overestimate transfers from the
Israeli subject pool (p< .01, two-sided FP). In Study 2, beliefs are still higher, but the difference
is no longer significant (p = .395, two-sided FP). In addition, as beliefs are biased by home-
country transfer standards, subjects do not adapt them when facing a subject from a foreign
subject pool: all pair-wise comparisons between beliefs on fellow-country participants’ and for-
eigners’ transfers do not differ significantly (Study 1: p>.24, two-sided FPPR; Study 2: p> .22,
two-sided FP).

Fig 2. Difference betweenmean transfer to a foreign subject pool andmean transfer to the fellow-
country subject pool. For each matching, the first column indicates the investor’s, the second the allocator’s
location. Significant differences between transfers to a foreign and the fellow-country subject pool are
denoted by stars (* p�.10 ** p�.05; based in Study 1 on two-sided Fisher-Pitman permutation tests for
paired replicates and in Study 2 on two-sided Fisher-Pitman permutation tests for two independent samples).

doi:10.1371/journal.pone.0156998.g002
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Finally, testing the absolute difference between beliefs and transfers reveals that expectations
on foreign transfers are significantly less accurate than beliefs on same subject-pool invest-
ments (Study 1: p< .05, two-sided FPPR; Study 2: p< .05, two-sided FP).

We also analyzed whether investors’ beliefs on backtransfers are miscalibrated. And that is
what we observe. In Study 1, expected backtransfers from Palestine to Israel (p< .05) and Ger-
many (p< .1) are significantly lower than actual backtransfers (both two-sided FP). All other
comparisons are either not significant (Palestinian investors in Study 2) or backtransfers are
significantly overestimated (all other investors from own and foreign subject pools); see
Figure B in S1 File. Contrary to what we found for allocators, the investor’s inaccuracy is not
restricted to foreign backtransfers, but occurs within the own subject-pool as well. Testing the
absolute difference between beliefs and average backtransfers shows that expectations on for-
eign backtransfers are not significantly less accurate than beliefs on own subject-pool back-
transfers (Study 1: p = .91, two-sided FPPR; Study 2: p = .66, two-sided FP).

Summary: Allocators’ beliefs are biased towards home-country transfer standards. Therefore,
foreign allocators’ expectations are rather un-calibrated in both studies. Investor’s beliefs are mis-
calibrated as well, but this holds for own-country and foreign subject pools alike.

Discussion
Even though investment games enjoy widespread use in experimental economics (see the sur-
veys by [25],[26], see also [27]) including a few papers on inter-country behavior (in addition
to [28–32],[22] see the survey by [33], see also [34–37]) our study is the first controlled investi-
gation on the calibration of behavior and beliefs in an inter-country setting. None of the

Fig 3. Difference between expected and actual transfer. The first row of locations indicates the allocator’s
location and the second column the one of the investor. Significant differences between expected and actual
transfers are denoted by stars (* p�.1 ** p�.05 *** p�.01; two-sided Fisher-Pitman permutation tests for
two independent samples).

doi:10.1371/journal.pone.0156998.g003
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previous studies elicited belief data except for [22],[30] who provide no analyses of the belief
data, however. Moreover, our inter-country research seems to be pioneering work in the West-
bank; we know of no other experiment that involves Palestinian participants interacting with
foreign counter players except for [38] who, however, use virtual instead of real counter players
and thus do not involve actual inter-country interactions.

The small number of experimental inter-country investigations may be due to the large
organizational and administrative challenges associated with this kind of research. To reduce
the difficulties some studies use participants of different nationalities at one place [39],[40], or
do not translate the instructions to the native languages [41].

Our results partly differ from the previous literature. Therefore, it seems necessary to put
our findings into perspective. In line with findings from two meta-analyses [42],[43] and own
literature checks a differentiated view on the research area seems necessary to better under-
stand the prevailing phenomena. We will proceed along our research agenda.

Transfers within countries
We first focus on transfers within countries. Within our German subject-pool we observe a
considerable amount of transfers (52 percent, Table 2), which is in line with the reported
behavior of German investors in a survey on investment game experiments [26]; although
transfers in our second study are on higher level. In Israel, we observed lower transfers (42 per-
cent) than in [26], see also [44],[45],[46]. The latter three studies differ from ours in several
respects. In [46] computerized allocators are used. In [44] and [45], allocators do not receive an
initial endowment and the experiment involves transfers to specific ethnic/religious groups in
Israel. Both factors might have induced more generous transfers. As to Palestine, we are not
aware of any other investment game experiment we could compare our results with. Some
investment game experiments in the Arabic States Kuwait, Oman, and the United Arab Emir-
ates [47],[48] found transfers to be much lower than in Western countries, which is in contrast
to our results from the Palestinian subject pools. Yet, the designs of [47] and [48], as well as the
subject pools are hardly comparable to ours.

Different transfer standards between countries
We found transfers and beliefs on transfers well calibrated in all three subject-pools. Our
results for allocators seem to reflect the fact that participants are familiar with peoples’ behavior
in their home country [49],[50]. This is in line with the hypothesis suggested by [5] that subject
pools share a common idea about what constitutes a reasonable transfer and thus the subject-
pool differences observed in [5] are related to different expectations across subject pools (coun-
tries) on what that choice actually is. However, due to missing belief data this conjecture was
never tested. Other evidence is not as clear-cut; [51], for instance, observed that allocators’
beliefs match transfer behavior in the U.S. but not in China.

One might wonder why, compared to allocators, investors in our experiment are rather bad
in correctly predicting their fellow-country counterparts’ choices. Our conjecture is that it has
to do with the structure of the investment game: investors take a decision that entails an ele-
ment of strategic risk. They might therefore need different strategies to rationalize their deci-
sions, which may be reflected in their stated beliefs. Furthermore, while allocators’ beliefs are
independent of their own decision (i.e. the size of their backtransfer), investors’ beliefs on back-
transfers, in contrast, are not. For instance, for a transfer of 10 the range of beliefs on back-
transfers differs compared to a transfer of 0. Given the heterogeneity in transfers within the
subject pools and the possible variance in investors’ beliefs our sample size seems not large
enough to tease out meaningful differences between the subject pools.
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No negative discrimination
A further robust result is that we do not find negative discrimination in any of the subject
pools in our two studies neither in transfers nor in belief data of investors and allocators. This
non-discrimination finding seems in contrast to the large body of literature on in-group/out-
group bias [52] and in particular to the investment game studies in Israel [44],[45], and [53].
Yet, discrimination in experiments does not seem as prevalent as the previous literature has
suggested. Two meta-analyses of experimental studies on different games [42,43] that overlap
in only one third of the studies included show the effect size of discrimination to be rather
small (0.252 in [42], 0.32 in 43]). Discrimination appears to vary depending upon the type of
group identity being studied: [42] finds that it is weaker when subject pools are defined by the
natural characteristic ‘nationality’ like in our study compared to when identity is artificially
induced in the laboratory. Moreover, discrimination does not significantly differ between stu-
dents and non-students [42].

To put our non-discrimination results into perspective, we checked those inter-country
investment game studies that apply an experimental design similar to ours. We find that our
results are supported: no evidence for discrimination towards foreign subject pools is reported
in [28]-[32] and in two of the three subject pools in [22]. Consistent negative discrimination in
all investigated subject pools is only found by [30] while in [22] evidence is reported for one of
the three investigated subject pools only.

(Mis)calibration of beliefs
(Mis)calibration of choices and beliefs is a new finding as belief elicitation in inter-country
investment game experiments is practically non-existent. We also know of no studies on the
compatibility of beliefs and actions in these kinds of experiments within Israel and Palestine.
For Germany, there is additional evidence that subjects have well-calibrated beliefs about own-
country transfer standards [54].

A plausible explanation for the miscalibration of beliefs is given by rule-rationality. People
“adopt rules, or modes of behavior, that maximize some measure of total or average or
expected utility, taken over all decision situations to which that rule applies” [55], see also
[56]. Not adapting beliefs is an effective rule for most within-country every-day decision situa-
tions as the great majority of interactions is going on between fellow-country people but
much fewer with foreigners. A finding by [57] supports this explanation: not readily having
the necessary specific information at hand induces experimental participants to base their
beliefs on their own behavior in a similar situation. Such an effect could be at work in our
experiment in that subjects tend to take the transfer standards of their home country as a ref-
erence point.

A further reason for the observed miscalibration of the participants’ beliefs may be caused
by their flawed perception of how own behavior in a trust environment is perceived by others,
be it own-country people or foreigners; i.e. a disconnect exists of how the participant thinks he
or she (his or her country) is perceived vs. how it is actually perceived. Such an analysis would
imply to elicit second order beliefs, which we did not but which seems an important area for
future research. Referring to our setting we believe, however, that the reference point argument
above provides a good explanation for the allocators’ observed behavior. Our discussion of
investor behavior calls for larger samples to test the above conjecture.

Conclusion
We run two studies on bilateral intra- and inter-country investment game experiments played
between Germans, Israelis, and Palestinians. Focusing on allocators’ behavior and eliciting
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their beliefs on fellow-country and foreigners’ transfers we found a notable constellation of cal-
ibrated and un-calibrated beliefs, which is robust over time. Within each country, transfer stan-
dards exist, which allocators correctly anticipate. However, across countries these standards
differ. By attributing the standard of their own environment to the other countries, allocators
are remarkably bad in predicting foreigners’ behavior.

We did not aim at explaining the different standards between the subject pools. We rather
intended to explain un-calibrated beliefs on foreigners’ behavior by the standards prevalent
within the home-country subject pool.

Humans’ ability to predict the behavior of people from their origin is probably linked to the
learning process that we experience through a variety of daily interactions taking place within
our own social environment [49],[50],[58]. Not adjusting to a specific situation might be an
effective rule for most every-day decisions; when interacting with foreigners in inter-country
settings, however, it leads to a miscalibration of beliefs. When one party encounters unexpected
behavior by another party he/she might tend to believe that such behavior (whether positive or
negative) is specific to the interaction ignoring the fact that such behavior might simply be due
to dissimilarities among foreigners. The tendency to ignore this potential difference can be a
source of misinterpreting motives in inter-country interactions that may induce mistrust,
enhance conflict or impede its resolution as in our opening examples.

While it is reasonable to assume that similar effects like in our experiment will be found
in comparable strategic interactions it ultimately remains an empirical question to demon-
strate so.

Supporting Information
S1 Data.
(ZIP)

S1 File.
(PDF)

Acknowledgments
We gratefully acknowledge Reinhard Selten’s steady support of this research as well as his
helpful and valuable comments and suggestions. Thanks go to Zeina Barakat, Julia Berndt,
Emanuel Castillo, Alon Elkin, Ihab Dakkak, Christine Hottenrott, Shani Kuna, Liza Kozan,
and Petra Müller for valuable research assistance. Instructions, decision sheets and computer
screens were translated and cross-checked by Karim Daiz, Alon Elkin, Yossi Elsner, Talya
Kittan, and Ibrahim Lashin. We are grateful to Manuel Hassassian for enabling us to run
the sessions at Bethlehem University and to Mohammed Dajani for giving us the opportu-
nity to run the experiment at Abu Dis University. We appreciate valuable comments and
suggestions by participants at various conferences and seminars: Nankai University, Tianjin,
P.R. China; Sozialwissenschaftlicher Ausschuss, Verein für Socialpolitik, München, Ger-
many; IMEBE and SABE Meetings, Granada, Spain; Research Seminars at the Universities of
Paderborn, Konstanz, and Nuremberg, Germany. Thanks go also to Jan-Erik Lönnqvist, Oli-
ver Kirchkamp, Axel Ostmann, Bettina Rockenbach and Daniel Wiesen for helpful com-
ments. We are grateful to the Editor of this journal and to two anonymous referees for their
insightful comments and suggestions. Heike Hennig-Schmidt acknowledges a fellowship of
Käte Hamburger Kolleg / Centre for Global Cooperation Research while working on the
paper.

Miscalibrated Beliefs between Germans, Israelis, Palestinians

PLOS ONE | DOI:10.1371/journal.pone.0156998 June 16, 2016 13 / 16

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156998.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0156998.s002


Author Contributions
Conceived and designed the experiments: SJG HHS GW EW. Performed the experiments: SJG
HHS GW. Analyzed the data: SJG HHS GW. Contributed reagents/materials/analysis tools:
SJG HHS GW.Wrote the paper: SJG HHS GW EW. Provided critical revisions: EW.

References
1. Clissold T. Mr. China. London: Robinson; 2010.

2. Cohen R. Problems of intercultural communication in Egyptian-American diplomatic relations. Interna-
tional Journal of Intercultural Relations 1987; 11: 29–47.

3. Cohen R. Culture and conflict in Egyptian-Israeli relations: A dialogue of the deaf. Bloomington and
Indianapolis: Indiana University Press; 1990.

4. Berg J, Dickhaut J, McCabe K. Trust, reciprocity, and social history. Games and Economic Behavior
1995; 10: 122–142.

5. Roth AE, Prasnikar V, Okuno-Fujiwara V, Zamir S. Bargaining and market behavior in Jerusalem, Lju-
bljana, Pittsburgh, and Tokyo: An experimental study. American Economic Review 1991; 81: 1068–
1095.

6. Herrmann B, Thöni C, Gächter S. Anti-social punishment across societies. Science 2008; 319: 1362–
1367. doi: 10.1126/science.1153808 PMID: 18323447

7. Herrmann B, Thöni C, Gächter S. Anti-social punishment across societies, Supporting Material. Sci-
ence 2008.

8. Osterbeek H, Sloof R, van de Kuilen G. Cultural differences in ultimatum game experiments: Evidence
from a meta-analysis. Experimental Economics 2004; 7: 171–188.

9. Cardenas JC, Carpenter J. Behavioral development economics: Lessons from field labs in the develop-
ing world. Journal of Development Studies 2008; 44: 311–364.

10. Henrich J, Boyd R, Bowles S, Camerer C, Fehr E, Gintis H, et al. In search of homo economicus:
Behavioral experiments in 15 small-scale societies. American Economic Review 2001; 91: 73–78.

11. Henrich J, Boyd R, Bowles S, Camerer C, Fehr E, Gintis H, et al. “Economic man” in cross-cultural per-
spective: Behavioral experiments in 15 small-scale societies. Behavioral and Brain Sciences 2005; 28:
795–855. PMID: 16372952

12. Goerg SJ, Walkowitz G. On the prevalence of framing effects across subject pools in a two-person
cooperation game. Journal of Economic Psychology 2010; 31: 849–859.

13. Adler N.J., Graham J.L., Cross-cultural interaction: The international comparison fallacy, J. Int. Bus
Stud. 20, 515 (1989).

14. Hofstede G. Cultures and organizations—software of the mind. New York: Mc Graw-Hill: 1991.

15. Hall ET. Beyond culture. New York: Doubleday;1976.

16. Zaharna RS. The ontological function of interpersonal communication: A cross‐cultural analysis of
Americans and Palestinians. Howard Journal of Communication 1991; 3: 87–98.

17. Sagie A, Kantor J, Elizur D, BarhoumM I. A cross-cultural investigation of personal values: The Israeli-
Palestinian case. Problems and Perspectives in Management; 2: 148–156.

18. Dufwenberg M. Gächter S, Hennig-Schmidt H. The framing of games and the psychology of play.
Games and Economic Behavior 2011; 73: 459–478.

19. Costa A, Foucart A, Hayakawa S, Aparici M, Apesteguia J, Heafner J et al., Your morals depend on lan-
guage, PLoS ONE 2014; 9: e94842 doi: 10.1371/journal.pone.0094842 PMID: 24760073

20. Costa A, Foucart A, Arnon I, Aparici M, Apesteguia J. ‘‘Piensa” twice: On the foreign language effect in
decision making. Cognition 2014; 130: 236–254. doi: 10.1016/j.cognition.2013.11.010 PMID:
24334107

21. Brislin RW. Back-translation for cross-cultural research, Journal of Cross-Cultural Psychology 1970; 1:
185–216.

22. G, Oberhammer C, Hennig-Schmidt H. Experimenting over a long distance—Amethod to facilitate
inter-cultural experiments and its application to a trust game. Preprint: 2006. Available: http://www.
bonneconlab.uni-bonn.de/team/hennig-schmidt.heike/2006_walkowitz-et-al_-eld-experimenting.pdf.
Accessed 20 January 2016.

23. Selten R. Die Strategiemethode zur Erforschung des eingeschränkt rationalen Verhaltens im Rahmen
eines Oligopolexperimentes. In: Sauermann H, editor. Beiträge zur experimentellen Wirtschafts-
forschung. Tübingen: J.C.B. Mohr, Paul Siebeck; 1967. pp. 136–168.

Miscalibrated Beliefs between Germans, Israelis, Palestinians

PLOS ONE | DOI:10.1371/journal.pone.0156998 June 16, 2016 14 / 16

http://dx.doi.org/10.1126/science.1153808
http://www.ncbi.nlm.nih.gov/pubmed/18323447
http://www.ncbi.nlm.nih.gov/pubmed/16372952
http://dx.doi.org/10.1371/journal.pone.0094842
http://www.ncbi.nlm.nih.gov/pubmed/24760073
http://dx.doi.org/10.1016/j.cognition.2013.11.010
http://www.ncbi.nlm.nih.gov/pubmed/24334107
http://www.bonneconlab.uni-bonn.de/team/hennig-schmidt.heike/2006_walkowitz-et-al_-eld-experimenting.pdf
http://www.bonneconlab.uni-bonn.de/team/hennig-schmidt.heike/2006_walkowitz-et-al_-eld-experimenting.pdf


24. Fischbacher U. z-Tree: Zurich toolbox for readymade economic experiments. Experimental Economics
2007; 10: 171–178.

25. Camerer CF. Behavioral game theory: Experiments in strategic interaction. Princeton, NJ: Princeton
Univ. Press; 2003.

26. Johnson ND, Mislin AA. Trust games: A meta-analysis. Journal of Economic Psychology 2011; 32:
865–889.

27. King-Casas B, Tomlin D, Anen C, Camerer CF, Quartz SR, Montague PR. Getting to know you: Repu-
tation and trust in a two-person economic exchange. Science 2005; 308: 78–83. PMID: 15802598

28. Willinger M, Keser C, Lohmann C, Usunier JC, A comparison of trust and reciprocity between France
and Germany: Experimental investigation based on the investment game, Games and Economic
Behavior 2003; 24: 447–466.

29. Kuwabara K, Willer R, Macy MW, Mashima R, Terai S, Yamagishi T. Culture, identity, and structure in
social exchange: A web-based trust experiment in the United States and Japan, Social Psychology
Quarterly 2007; 70: 461–479.

30. Takahashi C, Yamagishi T, Liu JH, Wang F, Lin Y, Yu S. The intercultural trust paradigm: Studying joint
cultural interaction and social exchange in real time over the Internet. International Journal of Intercul-
tural Relations 2008; 32: 215–228.

31. Akai K, Netzer RJ. Trust and reciprocity among international groups: Experimental evidence from Aus-
tria and Japan. Journal of Socio-Economics 2012; 41: 266–276 (2012).

32. Netzer RJ, Sutter M. Intercultural trust. An experiment in Austria and Japan. University of Innsbruck,
Working Papers in Economics and Statistics No. 2009–05 2009. Available: https://www.econstor.eu/
dspace/bitstream/10419/73544/1/742569802.pdf. Accessed 20 January 2016.

33. Matsumoto D, Hwang HS. Cooperation and competition in intercultural interactions. International Jour-
nal of Intercultural Relations 2011; 35: 677–685.

34. Boarini R, Laslier JF, Robin S, Interpersonal comparison of utility in bargaining: Evidence from a trans-
continental ultimatum game. Theory and Decision 2009; 67: 341.

35. Goerg SJ, Meise J, Walkowitz G, Winter E. Experimental study of bilateral cooperation under a political
conflict: The case of Israelis and Palestinians. Cologne Graduate School Working Paper Series No.
04–01 2013. Available: http://www.cgs.uni-koeln.de/fileadmin/wiso_fak/cgs/pdf/working_paper/
cgswp_04-01-rev.pdf. Accessed 20 January 2016.

36. Buchan N, Grimalda G, Wilson R, Brewer M, Fatàs E, Foddy M. Globalization and Human Cooperation,
Proceedings of the National Academy of Sciences of the USA, 2009; 106: 4138–4142. doi: 10.1073/
pnas.0809522106 PMID: 19255433

37. Buchan N, Grimalda G,Wilson R, Brewer M, Fatàs E, Foddy M. Global Identity and Global Cooperation.
Psychological Science 2011; 22: 821–828. doi: 10.1177/0956797611409590 PMID: 21586763

38. Schubert M, Graf Lambsdorff J. Negative reciprocity in an environment of violent conflict: Experimental
evidence from the Occupied Palestinian Territories. Journal of. Conflict Resolution 2014; 58, 539–563.

39. Glaeser EL, Laibson DI, Scheinkman JA, Soutter CL. Measuring trust. Quarterly. Journal of Economics
2000; 115: 811–846.

40. Bornhorst F, Ichino A, Kirchkamp O, Schlag KH, Winter E. Similarities and differences when building
trust: The role of cultures. Experimental Economics 2010; 13: 260–283.

41. Chuah SH, Hoffmann R, Jones M, Williams G. Do cultures clash? Evidence from cross-national ultima-
tum game experiments. Journal of Economic Behavior and Organization 2007; 64: 35–48

42. Lane T. Discrimination in the laboratory: A meta-analysis of economics experiments. European Eco-
nomic Review 2016. doi: 10.1016/j.euroecorev.2015.11.011

43. Balliet D, Wu J, De Dreu CK. Ingroup favoritism in cooperation: A meta-analysis. Psychological Bulletin
2014; 140:1556–1581. doi: 10.1037/a0037737 PMID: 25222635

44. Fershtman C, Gneezy U. Discrimination in a segmented society: An experimental approach. Quarterly
Journal of Economics 2001; 116: 351–377.

45. Fershtman C, Gneezy U, Verboven F. Discrimination and nepotism: The efficiency of the anonymity
rule. Journal of Legal Studies 2005; 34: 371–394.

46. RosenboimM, Shavit T. Whose money is it anyway? Using prepaid incentives in experimental econom-
ics to create a natural environment. Experimental Economics 2012; 15: 145–157.

47. Bohnet I, Greig F, Herrmann B, Zeckhauser R. Betrayal aversion: Evidence from Brazil, China, Oman,
Switzerland, Turkey, and the United States. American Economic Review 2008; 98: 294–310.

48. Bohnet I, Herrmann B, Zeckhauser R. Trust and the reference points for trustworthiness in Gulf and
Western countries. Quarterly Journal of Economics 2010; 125:811–828.

Miscalibrated Beliefs between Germans, Israelis, Palestinians

PLOS ONE | DOI:10.1371/journal.pone.0156998 June 16, 2016 15 / 16

http://www.ncbi.nlm.nih.gov/pubmed/15802598
https://www.econstor.eu/dspace/bitstream/10419/73544/1/742569802.pdf
https://www.econstor.eu/dspace/bitstream/10419/73544/1/742569802.pdf
http://www.cgs.uni-koeln.de/fileadmin/wiso_fak/cgs/pdf/working_paper/cgswp_04-01-rev.pdf
http://www.cgs.uni-koeln.de/fileadmin/wiso_fak/cgs/pdf/working_paper/cgswp_04-01-rev.pdf
http://dx.doi.org/10.1073/pnas.0809522106
http://dx.doi.org/10.1073/pnas.0809522106
http://www.ncbi.nlm.nih.gov/pubmed/19255433
http://dx.doi.org/10.1177/0956797611409590
http://www.ncbi.nlm.nih.gov/pubmed/21586763
http://dx.doi.org/10.1016/j.euroecorev.2015.11.011
http://dx.doi.org/10.1037/a0037737
http://www.ncbi.nlm.nih.gov/pubmed/25222635


49. Richerson PJ, Boyd R. Not by the genes alone: How culture transformed human evolution. Chicago,
London: University Chicago Press; 2005.

50. Guiso L, Sapienza P, Zingales L. Does culture affect economic outcomes?. Journal of Economic Per-
spectives 2006; 20: 23–48.

51. Buchan N, Croson RTA. The boundaries of trust: own and others’ actions in the US and China. Journal
of Economic Behavior and Organization 2004; 55: 485–504.

52. Hewstone M, Rubin M, Willis H. Intergroup bias. Annual Revue of Psychology 2002; 53: 575–604.

53. Bradley JR, Sosis R. Cooperation and the in-group-out-group bias: A field test on Israeli kibbutz mem-
bers and city residents. Journal of Economic Behavior and Organization 2006; 60: 147–163.

54. Harbring C. On the Effect of Incentive Schemes on Trust and Trustworthiness. Journal of Institutional
and Theoretical Economics 2010; 166: 690–714.

55. Aumann RJ, Rule-rationality versus act-rationality, Discussion Paper # 497, Center for the Study of
Rationality, The Hebrew University of Jerusalem 2008. Available: http://ratio.huji.ac.il/sites/default/files/
publications/dp497.pdf. Accessed 20 January 2016.

56. Aumann RJ. Rule-rationality vs. act-rationality. Presentation at the 3rd Lindau Meeting on Economic
Sciences 2008. Available: http://www.mediatheque.lindau-nobel.org/videos/31221/rule-rationality-vs-
act-rationality-2008/laureate-aumann. Accessed: 20 January 2016.

57. Engelmann D, Strobel M. Deconstruction and reconstruction of an anomaly. Games and Economic
Behavior 2012; 76: 678–689.

58. Fischbacher U, Gaechter S. Social preferences, beliefs, and the dynamics of free riding in public good
experiments. American Economic Review 2010; 100: 541–556.

Miscalibrated Beliefs between Germans, Israelis, Palestinians

PLOS ONE | DOI:10.1371/journal.pone.0156998 June 16, 2016 16 / 16

http://ratio.huji.ac.il/sites/default/files/publications/dp497.pdf
http://ratio.huji.ac.il/sites/default/files/publications/dp497.pdf
http://www.mediatheque.lindau-nobel.org/videos/31221/rule-rationality-vs-act-rationality-2008/laureate-aumann
http://www.mediatheque.lindau-nobel.org/videos/31221/rule-rationality-vs-act-rationality-2008/laureate-aumann

