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Abstract

In the first chapter, Erik Kimbrough and I design an experiment to explore the relationship
between subjects’ dispositions to individualism/collectivism and their willingness to en-
gage in trade under enforcement institutions of varying strength. Overall, we find a posi-
tive effect of strong institutions on trade, but once we control for individualism/collectivism,
institutions have no significant effect, and we observe that individualists engage in trade
more often than collectivists. This suggests that cultural dispositions may even outweigh
institutions in the promotion of trade.

The choice of enforcement mechanism in conducting long-distance trade has long been as-
sociated with cultural dispositions to individualism and collectivism. In the second chap-
ter, I designed a laboratory experiment in which the options for both a safe local trade and
a risky yet more profitable long-distance trade are available. Long-distance trade is gov-
erned by either a formal or an informal enforcement mechanism. I examined the choice
of informal versus formal enforcement mechanism while controlling for the cultural dis-
position of subjects. I found that individuals with a collectivist cultural orientation used
informal enforcement when effective formal enforcement is available significantly more
frequently than those with an individualist orientation. Those with individualistic cultural
orientation substituted formal enforcement for informal enforcement when the former cre-
ated a reliable contract.

In the third chapter, I compare the impact of Islamic inheritance law and that of primogen-
iture on the welfare of economic agents. In the model, I define three types of agents: the
sovereign, nobles and peasants. The nobles, unlike the peasants, own land. Furthermore,
nobles also own firms/estates that produce food. To protect their produce, nobles engaged
in a conflict with an extractive sovereign to determine the tax rate. The findings demon-
strated that primogeniture led to a lower tax rate and higher welfare level for both nobles
and the sovereign. Peasants, however, due to lower wages, suffered under primogeniture.

Keywords: Collectivism; individualism; inheritance law; long-distance trade; enforcement
mechanisms; primogeniture; experiment
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Chapter 1

Introduction

The question of why Western Europe prospered while the Middle East stagnated, has long
intrigued many scholars. To answer this question many researchers focused on Western
Europe [63] or solely sought the roots of this divergence in the late Middle Ages [1]. There
have been some comparative studies of the institutional differences between the two re-
gions in the early Middle ages. For example, [28] investigates how Mediterranean mer-
chants of Islamic versus Christian regions conduct long-distance trade. Combining labo-
ratory experiments and economic history, my research is a two-pronged attack on under-
standing this puzzle.

With this question in mind, I have focused my attention on the role of culture in histor-
ical patterns of economic development. The most significant cultural difference between
eastern and western societies is their individualistic versus collectivistic orientation [74]. In
the first chapter of my thesis, coauthored with Erik Kimbrough, we study the effect of cul-
tural dispositions to individualism and collectivism on the willingness to seek trade oppor-
tunities using an experimental paradigm. We follow the lead provided by [30, 29, 28] that
historical long-distance trade is influenced by the cultural dispositions to individualism
and collectivism. In the design of this experiment, we employ a "narrativized" modified
trust game in which subjects assumed roles of "farmer", "local merchant", and "traveling
merchant". Farmers had the option between the safe local trade and risky1 yet more prof-
itable long-distance trade. We examined the trade behavior of individualistic and collec-
tivistic subjects who are faced with this choice under different institutional arrangements.
That is, how subject’s trade behavior correlates with having a range of non-credible to
credible third party enforcement mechanism that exogenously govern long-distance trade.

We find that regardless of the credibility of third party enforcement, individualist farm-
ers tended to engage in long-distance trade significantly more often than their collectivist
counterparts did, and that this was driven in part by different reactions to being cheated.
However, introducing a formal enforcement mechanism in the form of a court system mit-

1In this context, the sole source of risk is the possibility of cheating by traveling merchants.
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igated the effect of cultural disposition. We, also, established that this effect disappears
when, by eliminating the role of the local merchant, the option of personal trade between
farmers and local merchants is removed. That is, engaging in long-distance trade is only
less prevalent in people with collectivist leanings, when trading with an actual human
local merchant exists as an alternative.

These results piqued my interest in better understanding the relationship between cul-
ture and enforcement mechanisms, which I sought to clarify in the second chapter of my
thesis. Specifically, I was interested in better understanding the relationship between cul-
tural disposition, trade relationships, and the choice of formal vs. informal institutions
for governing these trades. From a historical point of view, cultural orientations played a
crucial role in the selection of enforcement mechanisms in long-distance trade. Mediter-
ranean trade in the early Middle Ages is a prime example of the effect of individualistic
versus collectivistic cultures on the choice of enforcement mechanism. Genoese traders
who come from a more individualistic culture, employed a formal patron system that later
evolved into an extensive judicial system that emphasized individual traders’ reputation
in order to mitigate the problem of being cheated in long-distance trade [29]. In contrast,
Maghribi traders whose cultural orientation was more collectivistic, devised an informal
coalition network to collectively punish a cheating merchant and credibly enforce long-
distance trade. It is important to note that the choice of informal enforcement mechanism
by the Maghribis was not necessarily due to the lack of formal enforcement mechanism as
"the Jews in the Muslim world had a well-developed legal system... and its decisions were
enforced... hence, it is misleading to consider the Maghribis’ coalition as reflecting a lack
of legal options." [29, p. 275]. This choice stems from their underlying cultural history;
therefore, [29] suggests that the formation of Maghribis’ coalition was likely a by-product
of their immigration to North Africa and their cultural attributes.

In this chapter, similar to the previous chapter, I use a laboratory experiment to explore
the choice of enforcement mechanisms by individuals who engage in long-distance trade.
I design a repeated modified trust game, simulating historical long-distance trade. To
mimic the context of the aforementioned historical episode, I embedded a narration into
to a trust game [64] in which the "farmer" has the option of engaging in trade either in a
"local market " or with a "traveling merchant". In this setup, the local market is portrayed
as the safer option where the farmer trades with known community members. In contrast,
engaging in long distance trade with the traveling merchant represents a more impersonal
and high-risk option, given that the possibility of higher gains and being cheated are both
greater in this scenario. Contrary to the first chapter, farmers are offered an endogenous
choice between informal and formal enforcement mechanisms to conduct long-distance
trade. This allows us to observe the development path of enforcement mechanisms along
distinctive cultural orientations. The primary question is, in the presence of institutional
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alternatives, how does one’s choice of enforcement mechanism to conduct long-distance
trade depend on cultural background?

The formal enforcement mechanism is operationalized in the narration via a court sys-
tem. Farmers could ex-ante register their transaction with traveling merchant in the court
for a fee. The court probabilistically catches a cheating traveling merchant ex-post. Im-
portantly, I probe into how the efficiency of a court system relates to the selection of the
enforcement mechanism across the cultural spectrum. Hence, I define two treatment con-
ditions, varying the probability of catching of cheating traveling merchant. In the ineffi-
cient formal enforcement treatment, the probability of being caught by the court is low
whereas in the efficient formal enforcement treatment, this probability is high. Given
the low probability of getting caught in the inefficient formal enforcement treatment, it
would be predicted that, in the unique subgame perfect Nash equilibrium with money-
maximizing agents, risk-neutral traveling merchants would cheat and that farmers would
avoid long-distance trade. In contrast, given the high probability of getting caught in the
efficient formal enforcement treatment, it would be predicted that risk-neutral farmers
would engage in long-distance trade though traveling merchants would still cheat. The
informal enforcement mechanism is operationalized as a knowledgeable elder who has
information about the past dealings of traveling merchants. Farmers can purchase this
information for a fee.

Results suggest that those with an individualistic disposition employ formal enforce-
ment (i.e. the court system) more often than their collectivist counterparts, when the
court system is effective. This, in turn, indicates that those with collectivist leanings tend
to use the informal enforcement mechanism even in the presence of an effective formal
enforcement mechanism. I, also, found that repetition of the game induced use of for-
mal enforcement mechanism in the efficient formal enforcement treatment. Nonetheless,
the entrenched underlying cultural effect still compelled subjects high on the collectivism
spectrum to use the informal enforcement mechanism significantly more often than those
high on individualism spectrum. In the inefficient formal enforcement treatment, individ-
ualistic and collectivist groups did not significantly differ in their choice of enforcement
mechanism or in their decision to engage in long-distance trade.

Another important piece to this puzzle that is closely related to cultural practices in-
volves placing constraints on the confiscatory power of an extractive, rent-seeking sovereign.
In Western Europe, the nobles and merchants successfully spearheaded movements to
place such constraints on their governments, and as a result, gained legally enforceable
property rights [63, 79]. In contrast, their Middle Eastern counterparts failed to mobilize
themselves to negotiate such rights [12]. Specifically, in the third chapter of my thesis I am
focusing on how exogenous and egalitarian Islamic inheritance law 2 prevented Islamic

2According to Islamic inheritance law, wealth should be divided among heirs regardless of their gender or
age. The share of male offspring is, however, twice as much as female offspring.
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elites from accumulating landed wealth which in turn lowered their negotiation power
and hindered their ability to place credible constraints on the sovereign. This is in stark
contrast to Western European and especially English nobilities, who greatly benefited from
the practice of primogeniture in both accumulating landed wealth and placing credible
constraints on the sovereign’s actions.3

I constructed a model with three types of agents; the sovereign, landlords/nobles, and
landless/peasants. Nobles own firms/estates which, in turn, produce food. Production of
food requires three inputs namely labor, capital, and land. Peasants provide the labor force
required in the production of food. Furthermore, I assume that capital is the equivalent of
the land improvement. That is, a share of hired labor is to maintain/improve the quality
of the land and the rest participates in the production of food. In the model, nobles are
homogeneous and each one inherits an equal parcel of land that is used in the production
of food.

The sovereign levies tax on the nobles’ production.4 There is a conflict over the deter-
mination of tax rate between the extractive sovereign and nobles. The conflict resolution
process is as follows: each individual noble puts forth an effort to oppose the sovereign.
There is a cost attached to such an effort. Furthermore, the tax rate is an inverse function of
the total effort of all nobles. 5 This model would predict that individual equilibrium effort
level would decrease as the number of nobles increases. That is, from the point of view of
the nobles, reductions in the tax rate are a public good; therefore, increase in the number
of nobles creates a free rider problem. Without strong opposition, it becomes easier for the
sovereign to arbitrarily tax the nobles and peasants.

Consistent with the proposed model, the results of this study showed that under Is-
lamic inheritance laws, equilibrium tax rates were higher as compared to equilibrium tax
rates under primogeniture. This finding is also consistent with the idea that having multi-
ple heirs (i.e. landlords), leads to a weakening of bargaining position.

I argue that Islamic scholars, recognizing this bargaining problem, invented the bind-
ing contract of "waqf". In this type of contract, a living person, regardless of his or her
religion, dedicates the income stream generated by an immovable asset to the provision
of a social service in perpetuity (Kuran 2001). The founder of waqf can appoint one of
their heirs as the manager with access to a portion of the income stream as a salary. While
charitable giving is one of the most celebrated good deeds in the Qur’an, waqf, as a tool of
wealth redistribution, is never mentioned in the text. In the 10th century, Islamic scholars
reinterpreted Qur’anic verses commanding believers to be charitable in order to invent
the sacred contract of waqf. Since other means of charitable giving already existed in the
Islamic world, the critical question is "what is the value added of having this new institu-

3Primogeniture is a practice in which the firstborn male offspring inherits entire family estates.
4The sovereign consumes the extracted portion.
5For a detailed theoretical approach to the conflict resolution, see [26].
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tion"? The major difference between waqf and other means of charitable giving is the in-
divisible and forever inalienable sacred asset created by the waqf contract. Such a contract
prevents the division of lands among heirs and therefore effectively circumvents Islamic
inheritance law.

A waqf asset is sacred and never to be divided. Hence, waqf technically creates a
primogeniture-like environment with both lower tax rates and redistribution of wealth
from nobles to peasants.

By pursuing this line of inquiry, my aim was to shed light on how cultural and insti-
tutional factors influenced the economic development of eastern versus western societies.
Results of my research indicate that cultural dispositions to individualism and collectivism
not only determine the appetite to pursue and develop long-distance trade but also affects
the choice of the formal versus informal enforcement mechanism that governs this type of
trade. Finally, I probe into how egalitarian Islamic inheritance law created an environment
in which elites were unable to effectively oppose sovereign’s arbitrary taxation.

5



Chapter 2

Individualism, Collectivism, and
Trade

Aidin Hajikhameneh Erik Kimbrough

The core element of individualism is the assumption that individuals are inde-
pendent of one another.
[. . . ]
The core element of collectivism is the assumption that groups bind and mutu-
ally obligate individuals.

∼ [65, p. 5, emphasis added]

Economists have long emphasized the crucial role of strong formal institutions in fa-
cilitating trade [e.g. 62]. In particular, the transition from personal, small-scale exchange
to impersonal, large-scale trade is believed to rely on the development of contract enforce-
ment institutions that facilitate trade by reducing the incentive to cheat. Starting with
[28] they have also explored how cultural variables may influence the development of
long-distance trade. One line of research has focused on how cultural dispositions to indi-
vidualism and collectivism influence the means by which parties solve the "fundamental
problem of exchange", that of contract enforcement [29]. Here we study the relationship
between individualism/collectivism and the willingness to seek trade opportunities in the
first place.

As [74] notes, "the individualism/collectivism cultural syndrome appears to be the
most significant cultural difference [between societies]". Crucially, while individualism
and collectivism are often conceived at the societal level [e.g. 38], psychologists recognize
these dispositions as personal traits, such that each person lies somewhere on a continuum
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from purely individualistic to purely collectivistic [77].1 This means that we can measure
subjects’ dispositions to individualism/collectivism and correlate them with decisions in
an experiment.

One crucial distinguishing feature of individualists and collectivists is how they view
their relationships with others. Individualists are believed to value relationships instru-
mentally, "[balancing] relationships’ costs and benefits, leaving relationships and groups
when the costs of participation exceed the benefits and creating new relationships as per-
sonal goals shift" [65, p. 5]. Collectivists are believed to value their relationships intrinsi-
cally, implying "that (a) important group memberships are ascribed and fixed, viewed as
‘facts of life’ to which people must accommodate; (b) boundaries between in-groups and
out-groups are stable, relatively impermeable, and important; and (c) in-group exchanges
are based on equality or even generosity principles" [65, p. 5]. These differences may have
implications for individuals’ willingness to initiate long-distance trade.

Local, personal exchange is a fact of human life, but the transition to long-distance,
impersonal exchange often involves severing (or weakening) ties to local trade partners in
order to form new, potentially more lucrative, ties with an unknown party from elsewhere.
This implies that, even with effective institutions, there may be differences in the willing-
ness of individualists and collectivists to embrace new trade opportunities. Because collec-
tivists value their relationships intrinsically, they may effectively incur an additional cost
when abandoning an existing relationship to seek a new trading partner. We hypothesize
that this is one of the channels through which collectivism may dampen the willingness to
engage in long-distance trade.

In this paper, we report an experiment in which "farmers" may break off a pre-existing,
mutually beneficial exchange relationship with a "local merchant" in order to seek a poten-
tially more lucrative exchange with a stranger ("traveling merchant"), and we compare the
behavior of individualistic and collectivistic people who are faced with this choice under
different institutional arrangements. Subjects in our experiment interact in a "narrativized"
trust game which employs narrative context to induce a pre-existing relationship and em-
bed the decisions in a relevant historical context [64]. As [55] notes, the primary mode
of long distance exchange in the pre-modern era involved "a sedentary and passive in-
vestor along with active laborer or traveling merchant" (p. 66). [29] points out that such a
relationship is readily modeled as a trust game [e.g. 3].

In the narrative, a "farmer" initially faces the (trivial) choice between autarky and risk-
free, mutually beneficial exchange with a local partner. After four rounds of local trade,
the farmer is approached by a "traveling merchant" who offers to take the farmer’s goods
and sell them in a foreign market for a tidy profit. If the farmer chooses this option, the

1Triandis, in this book, coined the terms idiocentrism and allocentrism for individual-level analysis of in-
dividualism and collectivism. In this paper, however, we use the more familiar terms individualism and
collectivism.
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merchant may complete the contract or cheat and keep all the profits for himself. Cru-
cially, trading with the traveling merchant necessarily implies abandoning the relation-
ship with the local trade partner, leaving him in autarky. Given the incentive structure of
the game, which involves no repeat interaction between farmers and traveling merchants,
the subgame perfect Nash equilibrium (SPNE) for risk-neutral, payoff-maximizing agents
involves only local trade.

In three experimental treatments, we vary the availability of an exogenous, formal con-
tract enforcement mechanism: a court, in which cheating merchants are punished proba-
bilistically. In the baseline No Enforcement (NE) treatment, there is no court. In the Weak
Enforcement (WE) treatment, the court exists but punishes cheaters with a low probabil-
ity such that trade is still not incentive compatible in the SPNE. In the Strong Enforcement
(SE) treatment, punishment is sufficiently likely that the farmer trades in equilibrium, even
though the merchant still cheats.

In each of these treatments, we compare the behavior of individualistic and collectivis-
tic farmers. We follow [72] who developed a measure of individualism and collectivism
(hereafter, I/C score) that relies on simple choice problems to reveal differences in indi-
vidual cognition, that are known to be correlated with cultural dispositions to collectivism
and individualism.

As noted above, due to the external cost imposed on local merchants, collectivist farm-
ers may be less inclined to trade with traveling merchants. Another channel through which
individualism/collectivism tendencies may affect long-distance trade is through collec-
tivists’ focus on group-level, rather than individual-level characteristics. Collectivists tend
to perceive individuals from a group as interdependent. If collectivist farmers understand
traveling merchants to be members of the same group, then an act of cheating by one trav-
eling merchant may be perceived as reflecting a group characteristic. Thus, when cheated
once, collectivists may be more likely to be deterred from trade in the future.

Implementation of formal enforcement mechanisms is orthogonal to the collectivistic
traits that dampen the probability of engaging in long-distance trade. Therefore, we expect
that collectivist farmers engage in long-distance trade significantly less often than individ-
ualist farmers across the NE, WE and SE treatments.

In a robustness check designed to investigate the effect of external cost imposed on
local merchants by farmers’ trade decisions, we eliminate the role of the local merchant
in the NE treatment (we call this the NoLM treatment). As a result, there is no external
cost imposed on the local merchant, so if this cost hindered trade among collectivists in
the NE treatment, the differences between collectivists and individualists should weaken
or disappear. To further probe the underlying cultural norms that affect long-distance
trade, we run incentivized norm and belief elicitation tasks. In the norm elicitation task,
we look for the difference in the perceived social appropriateness of each of the farmers’
possible actions across the individualism/collectivism spectrum. If individualists view
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abandoning trade with the local merchant as simply less wrong than collectivists, this may
account for observed treatment differences. In a similar vein, in the belief elicitation task,
we investigate the farmers’ heterogeneous beliefs about the probability of reciprocation by
traveling merchants.

Our findings suggest that individualist farmers are more likely to trade with travel-
ing merchants than collectivist farmers in the NE, WE, and SE treatments. However, we
observe no significant difference in long-distance trade between individualists and collec-
tivists in the first period that trade is possible. This indicates that the effect of the negative
externality alone is not strong enough to deter collectivist farmers from engaging in long-
distance trade. Cheating, understandably, has significant negative effect on future long-
distance trade. Collectivists, though, drop out of long-distance trade significantly more
often, after being cheated. In the NoLM treatment, long-distance trade is not statistically
distinguishable between collectivists and individualists. That is, reversion to local trade
after being cheated by collectivist farmers seems to be partially motivated by the external
cost imposed on the local merchant. In the belief elicitation task, we find that individualist
farmers are significantly more optimistic regarding the probability of traveling merchants’
reciprocation than collectivist farmers. This partially explains why individualist farmers
engage in the long-distance trade more often that their collectivist counterparts regardless
of enforcement mechanisms.

2.1 Related Literature

As in [21], we argue that heterogeneous preferences and beliefs explain differences in the
willingness to engage in trade, but we tie this heterogeneity to underlying differences in
collectivism and individualism. Collectivists and individualists differ in their preferences
over the external cost imposed by trade on local merchants, and in how they update their
beliefs after being cheated. Many previous experiments have attempted to measure differ-
ences in preferences related to trust and trade [e.g. 60, 16, 17]. In previous experiments, the
belief channel has been explored mainly through implementation of either an individual or
a group reputation system. Studies have shown that individual reputation systems induce
cooperative behavior in repeated trust games [4, 8, 9, 13]. In the same vein, [11] used a con-
tinuous double auction setup to compare trade behavior in a known-identity "local" versus
an anonymous "distant" market. They find that sharing individual reputation information
significantly dampens cheating. [34] shows how the logic of sustaining cooperation via
individual reputation [e.g. 51] can be extended to group reputation, so that in the pres-
ence of Pareto-improving cooperative outcomes and an inferior equilibrium, cooperation
can be sustained until the penultimate period of a finitely repeated game. Recent experi-
ments suggest that group reputation information either encourages cooperative behavior
[41] or creates path-dependence [47]. There is no reputation system in our design per se;
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however, the aforementioned heterogeneity in belief updating after being cheated may be
interpreted as collectivist farmers assigning traveling merchants a group reputation.

The link between risk preferences and trust or engaging in long-distance trade is also
related to our experiment. Most research on this subject showed that trust and risk are
independent [20, 40]; however, there are some evidence that risk preferences can partially
explain trust [70, 45]. In a cross country study, [7] compared the minimum accepted prob-
ability of reciprocation for player 1 to enter into trades in trust games in which player 2
was either a human or a lottery. The minimum accepted probability in the lottery treat-
ment would offer a risk preferences measure while in the human player 2 the probability
includes the trust factor. They find that in all countries, minimum accepted probability
is significantly higher in the human treatment suggesting trust cannot be completely ex-
plained by risk preferences. Our results show that risk-preferences are not significant in
NE, WE, and SE treatments. In the NoLM treatment, however, risk attitude is marginally
significant. This suggests that risk is not of the primary concerns of collectivist farmers.

2.2 Experimental Design, Procedures and Hypotheses

To investigate how cultural dispositions affect the decision to engage in impersonal ex-
change, we study a repeated modified trust game (henceforth RMTG) that captures the im-
portant features of the problem faced by prospective traders in history. In the experiment,
the RMTG has been narrativized to mimic the historical context in which long-distance
trade occurred during the Middle Ages. Subjects, depending on their role and decision,
see an interactive screen in which the complete information regarding different decision
paths is given, along with a narrative context meant to reinforce certain design elements.
See appendix A.1 for full instructions.

A subject plays one of three roles in the economy: farmer, local merchant, or traveling
merchant. The farmer sells her products through either a local merchant or a traveling mer-
chant. The narration portrays the local merchant as a trustworthy person with whom the
farmer has a long-standing relationship. The traveling merchant offers a higher possible
payout; however, he can abscond with the farmer’s money.

In addition to the narration, to induce a relationship between the farmer and the local
merchant in the lab, the first four periods of the game involve interactions between only
the farmer and the local merchant. This portion of the game is the same across treatments;
hence, we refer to it as the common stage. In the common stage, the farmer faces a trivial
decision between ‘Autarky’, which yields a payoff of A for everyone, or risk-free ‘Local
Trade’ with the local merchant, which yields a payoff of 2A for both the farmer and the
local merchant. Traveling merchants are dormant at this stage of the game, and regardless
of the farmer’s decision, their payoff is A. The extensive form of the RMTG common stage
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is depicted in the upper left portion of figure 2.1. The top, middle, and bottom payoffs
correspond to the farmer, local merchant, and traveling merchant, respectively.

Farmer
A
A
A

Autarky

2A
2A
A

Local
Trade

Traveling
Merchant

4A
A

4A

Share

Court

4A
A

4A− C

γ

−C
A

8A

1− γ

Steal

Foreign
Trade

Common Stage, Periods 1–4

Treatment Stage, Periods 5–8

//

Figure 2.1: Repeated modified trust game

After the common stage, in each of periods 5-8, a traveling merchant arrives in the
farmer’s village and offers to take the farmer’s product and sell it on the foreign market.
The farmer still has access to the local market which provides a guaranteed payment of
2A to the farmer and local merchant and ensures the traveling merchant gets A. If in-
stead the farmer chooses ‘Foreign Trade’, he abandons his relationship with the local mer-
chant (guaranteeing him a payoff of A) and allows the traveling merchant to sell his goods
abroad, creating a surplus of 8A, which may be shared by the farmer and the traveling
merchant. The traveling merchant then decides whether to ‘Share’ or ‘Steal’. If he chooses
‘Share’, the game ends and the farmer and the traveling merchant each receive 4A. If he
chooses ‘Steal’, the traveling merchant takes the entire 8A. However, we have incorpo-
rated the idea of a judicial system into the RMTG via a court apparatus which catches the
cheating merchant with probability γ and forces him to complete the contract. Appeals to
the court impose a litigation cost C which is paid by the farmer if he loses and by the trav-
eling merchant if he wins. This information is summarized in the right portion of figure
2.1.
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Given these payoffs, for risk-neutral, money-maximizing merchants, choosing ‘Steal’
is optimal whenever γ ≤ 4A

4A+C , and a risk-neutral, money-maximizing farmer’s optimal
strategy is to engage in local trade whenever γ ≤ 2A+C

4A+C .

2.2.1 Procedures

Upon arriving to the lab, subjects first complete the Triad Task due to [72], which provides
a measure of their individualism/collectivism (henceforth I/C score, see appendix A.1.2
for the full task). In this task, subjects answer 20 questions in which they are required to
choose the two words from a list of three that are "most closely related". Of the 20 ques-
tions, 8 are scored and used to construct the I/C score and 12 are filler questions designed
to limit any pattern recognition by subjects. Here is an example of a scored question: "Of
the following three things, please indicate which two of the three are most closely related:
train, bus, tracks." This is a cognitive test in which individualists are inclined to match on
category (train and bus); while, collectivists are inclined to match on relationship (train
and tracks). Thus, the task measures a propensity to holistic vs. analytical thinking, which
are, respectively, associated with collectivism and individualism:

Psychologically, growing up in an individualistic social world biases one toward the
use of analytical reasoning, whereas exposure to more collectivistic environments fa-
vors holistic approaches. Thinking analytically means breaking things down into their
constituent parts and assigning properties to those parts. Similarities are judged ac-
cording to rule-based categories [. . . ]. Holistic thinking, by contrast, focuses on rela-
tionships between objects or people anchored in their concrete contexts. Similarity is
judged overall, not on the basis of logical rules.

[35, p. 593].

In their study of Chinese farmers from two regions, [72] showed that responses to the
Triad Task are correlated with collectivistic and individualistic production processes (rice
vs. wheat farming) at the individual and societal level.2 Thus, we are comfortable using
this proxy for an individual’s underlying degree of collectivism.

After subjects complete the Triad Task, we assign a score of 1 for each individualistic
response and a score of−1 for each collectivistic response. We refer to the normalized sum
of these scores as the I/C score. The two most collectivistic and the two most individualistic
subjects in a session were assigned the role of farmers. The remaining eight subjects were

2Alternative measures of individualism and collectivism are available, but they tend to either require sub-
stantially more time to collect or ask contextualized questions that might have undesirable spillovers into
our RMTG. E.g. [42] measure I/C scores with a series of questions about how much a subject considers the
interests of friends, family, and in-group members when making various decisions. This implicit focus on ex-
ternalities and social approval could potentially bias results later in our experiment. For details, see appendix
A.2
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randomly assigned to be either a local merchant or a traveling merchant, so that each
session has four farmers, four local merchants and four traveling merchants.

After role assignment, subjects begin the narrative of the RMTG. They first play 4 peri-
ods of the Common Stage and then 4 periods of the Treatment Stage in a single treatment.
Across all treatments, we set A = 4. Our treatments vary the court enforcement power γ

and the cost of litigation C. In the No Enforcement (NE) treatment, the court enforcement
power and litigation costs are zero. In the Weak Enforcement (WE) treatment, γ = 0.5
and C = 5 so that, while there is a positive probability of the court enforcing the contract,
the probability is low enough that choosing ‘Foreign Trade’ is still a dominated option
(0.5 < 2A+C

4A+C < 4A
4A+C ). This treatment allows us to test whether the the addition of court

per se, even when it is ineffective, induces different responses by individualists and collec-
tivists. In the Strong Enforcement (SE) treatment, γ = 0.7 and C = 5. In this treatment,
court enforcement is strong enough to induce money-maximizing farmers to choose ‘For-
eign Trade’ while still inducing traveling merchants to choose ‘Steal’ ( 2A+C

4A+C < 0.7 < 4A
4A+C ).

Finally, in a fourth treatment designed to test the robustness of our interpretation, we
remove the human local merchant from the game, so that foreign trade no longer imposes a
negative externality (we call this the NoLM treatment). This game reduces to a trust game
with the addition of a third dominated action (Autarky). We discuss this treatment in more
detail in section 2.3.4 below. Table 2.1 summarizes the experimental design and the SPNE
for money-maximizing agents.

Parameters SPNE Data
A γ C Trade Cheat Sessions Subjects/Session

No Enforcement (NE) 4 0 0 no yes 4 12
Weak Enforcement (WE) 4 0.5 5 no yes 4 12
Strong Enforcement (SE) 4 0.7 5 yes yes 4 12
No Local Merchant (NoLM) 4 0 0 no yes 4 8

Table 2.1: Summary of experimental treatments

Our matching scheme is a combination of partner matching (between farmers and lo-
cal merchants) and perfect stranger matching (between farmers and traveling merchants).
Throughout the game, the farmer is partner matched with a local merchant, but in each
round of the Treatment Stage, the farmer is matched with a new traveling merchant. The
narration emphasized that farmers were trading with "a new merchant" and that mer-
chants were trading in "another village". The matching scheme is depicted in figure 2.2.

Following this matching scheme, the experiment ends after 8 periods of the RMTG.
Since risk-preferences may influence the decision to engage in long-distance trade, inde-
pendent of individualism and collectivism, at the end of the session, we elicited subjects’
risk preferences using a multiple price list mechanism based on [39]. Subjects faced a se-
quence of ten choices between two lotteries. Lottery 1 had a constant 0.5 probability of
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Figure 2.2: Matching protocol

paying either $1 or $3 while lottery 2 (over $0.1 and $4) had an increasing probability of
paying $4 in the sequence. One choice was drawn at random and paid for each subject.
The full set of lotteries and the instructions can be found in appendix A.1.3. We use the
number of times the subject chose lottery 2 as a measure of risk preference.

The experiment included 16 sessions, 4 per treatment. In each session of the NE, WE
and SE treatments, 12 subjects participated, and in each session of the NoLM treatment,
8 subjects participated, for a total of 176 subjects. Experiments were conducted at Simon
Fraser University between February and June 2015, and the software was developed us-
ing zTree [25]. At the end of the session, the subjects’ total ECU from all 8 periods were
summed and converted to CAD at a rate 12 ECU = $1. Then we added the earnings from
the risk-preference elicitation. The payment range was from 11CAD to 22CAD including
a 7CAD show-up fee. Subjects were recruited for sessions lasting 1 hour, but in practice
each session lasted approximately 40 minutes.

2.2.2 Hypotheses

As noted above, in the SPNE of the NE, WE and NoLM treatments, money-maximizing
farmers will never trade, while in the SE treatment, they will always trade. Moreover, in-
dependent of treatment, money-maximizing traveling merchants will cheat in equilibrium.
Experimental evidence from trust games, on the contrary, reveals extensive trust and reci-
procity, inconsistent with pure money-maximizing behavior [44]. We further hypothesize
that individualistic and collectivistic tendencies may affect the willingness to engage in
long-distance trade through two distinctive channels.
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To reiterate, individualists value their relationships instrumentally "[balancing] rela-
tionships’ costs and benefits, leaving relationships and groups when the costs of partici-
pation exceed the benefits and creating new relationships as personal goals shift" [65, p.
5] while collectivists value their relationships intrinsically, implying "that (a) important
group memberships are ascribed and fixed, viewed as ‘facts of life’ to which people must
accommodate; (b) boundaries between in-groups and out-groups are stable, relatively im-
permeable, and important" [65, p. 5]. In the context of this experiment, farmers may regard
their history of trades with local merchants as merely a trade opportunity that was prefer-
able to autarky (i.e. from an individualistic view) or as a personal relationship that also
offered a trade opportunity (i.e. from a collectivistic view). In the narration, traveling
merchants are portrayed as a potential better trade opportunity; however, trade with them
imposes a negative externality on local merchants. Therefore, we have the following two
hypotheses:

I/C Hypothesis 1a: Since collectivists value their relationships intrinsically, they
will be less willing to engage in long-distance trade than individualists, due to
the negative externality this imposes on local merchants in the NE, WE and SE
treatments.

I/C Hypothesis 1b: In the NoLM treatment, which eliminates the negative exter-
nality of long-distance trade, this effect should disappear.

Another channel through which individualism and collectivism may affect long-distance
trade is through differences in the way that traveling merchants’ trade behavior influ-
ences farmers’ beliefs. The pillar of collectivism is that individuals are interdependent.
Hence, after being cheated once, collectivist farmers may expect all traveling merchants
to be "cheaters" and may be deterred from future long-distance trade, despite the perfect
stranger matching protocol used in the experiment. The pillar of individualism, on the
other hand, "is the assumption that individuals are independent of one another" [65, p. 5,
italics added]. Thus when cheated, individualist farmers may not be deterred from fu-
ture long-distance trade, since the action of one is not perceived as an indication of future
actions by others.

I/C Hypothesis 2: Since collectivists tend to focus on salient features of groups
rather than individuals, their willingness to trade at time t after being cheated
at time t− 1 will be lower than individualists, as collectivists are prone to as-
sume the behavior of one traveling merchant is representative of the behavior
of others.
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2.3 Experimental Results

2.3.1 I/C scores

Using the Triad Task, we elicited I/C scores for each subject and used these to assign them
to roles. In particular, we sampled all the people in the role of the farmer from the tails
of the distribution. We have normalized the data so that a score of 0 means that a sub-
ject’s responses to the triad task were 100% consistent with collectivism and a score of 1
means that the subject was 100% individualist. Figure 2.3 shows the overall distribution of
I/C scores in the sample. As the distribution is clearly skewed towards collectivism, this
supports our decision to sample from the tails in order to ensure that we have both indi-
vidualistic and collectivistic subjects in the most important role. Finally, we note that there
is no significant correlation between I/C scores and risk preference or gender (two-sided
Spearman’s rank correlation test p-values = 0.84 and 0.41, respectively, when we look at
the entire sample, and p-values = 0.13 and 0.52, respectively, when we focus on subjects in
the role of farmer).3
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Figure 2.3: Histogram of I/C scores.

2.3.2 The common stage

The common stage was designed to induce a history between the farmers and local mer-
chants. Hence, the decision for the farmers was a trivial one, either to keep their harvest
and earn A or trade with the local merchant and generate a payoff of 2A for both parties
with no risk of being cheated. The common stage also served as a test for both the clarity
of the narrations and the rationality of the farmers.

3Figure A.1 in appendix A.3 displays the distribution of choices in the risk preference elicitation for the
curious reader.
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After twelve sessions, farmers collectively faced this decision 192 times and kept the
harvest only three times. This shows that the gains from trading with the local merchant
were salient to the farmers and that the farmers preferred more to less. As we will see
below, this stage also appears to have succeeded in building a salient relationship between
collectivistic farmers and the local merchant.

2.3.3 The treatment stage

Overall we observed 33 long-distance trades in the NE treatment, 32 trades in the WE
treatment, and 42 trades in the SE treatment. Comparing at the session level, a Wilcoxon
rank-sum test reveals no statistically significant difference in the amount of trade between
the NE and WE treatments (p-value=1, two-sided test).

Pooling WE and NE which are predicted to be equivalent and compare them to SE, we
find significantly more trade in SE, consistent with the comparative statics of the payoff-
maximizing SPNE (p-value=0.05, one-sided test).

Our main hypothesis pertains to the relationship between an individual’s I/C score
and her willingness to trade.4 Pooling the NE, WE and SE treatments, there is a positive
and significant correlation between the I/C score and the number of times that a subject
engaged in long-distance trade (Spearman’s ρ = 0.33, p-value=0.01, one-sided test). Figure
2.4 shows the relationship between I/C score and willingness to trade, by treatment. Each
line represents the predicted probability of trade in a single treatment and colored bands
represent 90% confidence intervals from a logistic regression.

To provide statistical support for an effect of individualist/collectivist culture on trade
decisions, we estimate a panel regression model where the dependent variable is a dummy
that takes a value of 1 if the farmer traded with the traveling merchant at time t and 0
otherwise. The dependent variables include a constant term, the I/C score, and WE and SE
treatment dummies. A second specification includes interactions between treatment and
I/C score, and a third specification includes individual risk preferences, a female dummy,
and risk times treatment interactions. In each specification, we include random effects
for each subject to control for repeated observations and we cluster standard errors at the
session level. The results are reported in columns (1)-(3) of Table 2.2.

In all three specifications, once we control for I/C score the treatment effects are in-
significant. Moreover, the more individualistic a farmer, the higher her probability of en-
gaging in long-distance trade.5

4Our hypotheses focus on farmers’ behavior, and the I/C score distribution for traveling merchants is
compressed due to our role assignment algorithm. Thus we relegate analysis of traveling merchant decisions
to appendix A.3.

5Since e.g. risk-averse agents may still prefer not to trade in the SPNE of the SE treatment, and risk-lovers
may prefer to trade, even in the WE treatment, we included the risk× treatment interactions. Lower values of
the variable "risk" imply more risk-aversion. Wald tests indicate that there is no statistically significant effect
of risk preferences in the NE, WE, or SE treatment, p-values = 0.70, 0.11, and 0.31, respectively.
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Figure 2.4: The relationship between I/C score and willingness to trade, by treatment.
Each line represents the predicted probability of trade in a single treatment and colored
bands represent 90% confidence intervals from a logistic regression.

Finding 1: Overall, individualists are more likely to trade than collectivists.

What drives these differences in behavior? If individualism encourages long-distance
trade per se, as predicted by I/C Hypothesis 1a, then this difference should show up in the
first period. In columns (4) and (5) of Table 2.2, we estimate the effect of I/C score and the
treatments on first period trade using OLS and clustering standard errors at the session
level. In column (4) we find no significant relationship between I/C score and trade but
there is a significantly more trade in the first round of SE. When we include interactions, as
in column (5), the main effect of the SE treatment is no longer significant. Moreover, Wald
tests cannot reject the null hypotheses that the I/C score and I/C × treatment interactions
sum to 0 (p-values > 0.3), suggesting that there is no effect of the treatments in period 1.

Finding 2: In the first period of long-distance trade, there is no significant dif-
ference in the behavior of individualistic and collectivistic farmers, suggesting
that if individualists and collectivists value the relationship with the local mer-
chant differently, this effect is not strong enough to lead to differences in initial
trade.

One possible confound is that there are initially systematic differences in the beliefs of
individualists and collectivists about the probability that a traveling merchant will recip-
rocate (i.e. differences in trust). Thus, it is possible that collectivists value the relationship
with the local merchant but also have more optimistic beliefs about the behavior of trav-
eling merchants. Our NoLM treatment, which we discuss below, allows us to address this
confound.
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(1) (2) (3) (4) (5) (6) (7)
Tradet Tradet Tradet Trade1 Trade1 Tradet>1 Tradet>1

I/C Score 0.234∗∗ 0.108∗∗ 0.105∗∗ 0.096 -0.219 0.056 0.019
(0.098) (0.046) (0.051) (0.153) (0.293) (0.140) (0.169)

Weak Enforcement -0.044 -0.077 -0.384 -0.012 -0.146 -0.278 -0.380∗

(0.089) (0.089) (0.268) (0.138) (0.209) (0.288) (0.215)
Strong Enforcement 0.118 0.028 -0.088 0.241∗∗ 0.069 -0.128 -0.267

(0.090) (0.139) (0.293) (0.095) (0.179) (0.346) (0.302)
WE × I/C 0.109 0.060 0.388 0.017 0.030

(0.116) (0.081) (0.362) (0.139) (0.198)
SE × I/C 0.241 0.247 0.480 0.164 0.298

(0.231) (0.277) (0.380) (0.323) (0.348)
Risk 0.011 0.030 0.025

(0.028) (0.048) (0.046)
WE × Risk 0.070 0.038 0.038

(0.067) (0.071) (0.062)
SE × Risk 0.024 0.028 0.022

(0.047) (0.062) (0.055)
Female 0.011 0.026 0.024

(0.096) (0.089) (0.080)
Cheatt−1 -0.249∗ -0.595∗∗∗

(0.138) (0.111)
Cheatt−1 × I/C 0.519∗∗∗ 0.698∗∗

(0.161) (0.323)
Cheatt−1 ×WE 0.559∗∗

(0.260)
Cheatt−1 × SE 0.708∗∗∗

(0.165)
Cheatt−1 × I/C ×WE -0.273

(0.468)
Cheatt−1 × I/C × SE -0.545

(0.397)
Intercept 0.440∗∗∗ 0.481∗∗∗ 0.439∗∗∗ 0.469∗∗∗ 0.571∗∗∗ 0.403∗∗∗ 0.499∗∗∗

(0.076) (0.065) (0.113) (0.110) (0.145) (0.123) (0.113)

Observations 192 192 192 48 48 144 144
R2 0.05 0.06 0.09 0.06 0.09 0.10 0.19
Clustered standard errors in parentheses. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table 2.2: Regression Analysis of the Decision to Trade

Given that we find no per se differences in trade behavior in the first round, we examine
the second potential source of correlation between trade and I/C score. According to I/C
Hypothesis 2, differences between the types develop dynamically through their histories
of interaction with traveling merchants. In particular, when trading, both types may be
cheated, but the effect of being cheated on their subsequent willingness to trade may vary
across types. To test for these dynamic effects, we estimate two additional regression spec-
ifications in which we include a dummy variable that takes a value of 1 when a farmer
was cheated in the previous period and 0 otherwise. In column (6), we estimate the same

19



model as in column (3) and add this variable and an I/C × Cheatt−1 interaction; while,
in column (7) we also include interactions between the lagged cheating variable, the I/C
score, and the treatments.

In column (6), the overall effect of cheating is negative and significant, while the inter-
action with I/C score is positive and significant. This indicates a heterogeneous reaction to
being cheated by individualists and collectivists. Specifically, when cheated, collectivists
are less likely to trade in the future, while individualists remain just as likely, or moreso,
to trade. In column (7), we find positive and significant interactions between Cheatt−1

and the WE and SE treatments, suggesting that the presence of exogenous enforcement
increases the likelihood of trading after having been cheated in those treatments. The
triple interactions with I/C are insignificant, and the overall higher likelihood of trading
for individualists, conditional on having been cheated, remains (i.e. we see a positive and
significant coefficient on the I/C × Cheatt−1 interaction).
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Figure 2.5: The marginal effect of cheating on trade, by treatment and I/C score. Each
panel plots the data for one treatment. The left side shows the origin. The right side shows
the marginal effect on trade probability of having been cheated in the previous period
for each type in periods 6-8. Using column (7) of table 2.2, we compute the marginal
effect from a logistic regression at the upper and lower quartiles of the farmers’ I/C score
distribution for individualists (IF) and collectivists (CF), respectively.

Figure 2.5 summarizes these findings graphically. The figure reveals that, when cheated,
collectivists substantially reduce their future willingness to trade, while individualists, on
the whole, do not. In keeping with our opening quote, this evidence suggests that indi-
vidualists treat traveling merchants in isolation, as if their behavior is independent of one
another, while collectivists appear to assign blame to the entire set of traveling merchants
for the misbehavior of one.
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Finding 3: Consistent with I/C Hypothesis 2, individualists and collectivists
react differently to being cheated when engaging in long-distance trade. Indi-
vidualists are less deterred from future trade than collectivists.

In the NE treatment the negative effect of being cheated is at its peak to the point that
collectivists almost completely opt out of long-distance trade after being cheated. How-
ever, interestingly, both the negative coefficients on the triple-interaction terms (Cheatt−1×
I/C × Treatment) in column (7) of table 2.2 and the marginal effects depicted in figure
2.5 suggest that the court system mitigates this difference. This is along the same line
as historical evidence [29] in which the role of the formal enforcement is to mitigate the
"fundamental problem of exchange".

2.3.4 Robustness

No Traveling Merchant

To better understand the source of our findings, we ran the NoLM treatment in which there
was no human local merchant who was harmed by the decision of a farmer to trade with
a traveling merchant. We retained the framing of the game as the decision to trade in a
local or foreign market, and we retained the initial 4 periods in which the farmer makes a
trivial decision between autarky (A) and local "trade" (2A). In each of periods 5-8, a new
traveling merchant appeared just as before, and the pair played a standard, extensive form
trust game, with no court (i.e. γ, C = 0).

This treatment helps illuminate two aspects of the data. First, it allows us to address the
concern that the initial lack of differences between types in the NE, WE, and SE treatments
is driven by offsetting effects of different beliefs and different values of the relationship
with the local merchant. In NoLM, there is no human local merchant, so different beliefs,
if they exist, should now lead to different trade behavior. Second, there is the possibility
that the two mechanisms interact, which was not captured in our initial hypotheses. If
collectivists revert to local trade after being cheated due, in part, to their higher value for
the relationship with the local merchant, then removing this local merchant should reduce
the dynamic differences between types.

Overall, in NoLM we observe 35 instances of trade, and there is no significant dif-
ference in trade at the session level between the NoLM and NE treatments (two-sided
Wilcoxon test, p-value = 0.88). Moreover, within the NoLM treatment we find no signif-
icant correlation between I/C score and the number of times a subject traded with the
foreign merchant (Spearman’s ρ = -0.09, p-value = 0.75). To test whether eliminating the
human local merchant influences initial propensity to trade, we estimate the effect of I/C
score and the treatments on trade in period 1 using OLS and clustering standard errors at
the session level. To compare the dynamic effect of cheating in the NE and NoLM treat-
ment, we estimate a panel GLS model in which the dependent variable takes a value of 1 if
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(1) (2)
Trade1 Tradet

I/C Score -0.219 0.026
(0.299) (0.175)

NoLM -0.040 -0.428
(0.235) (0.342)

I/C Score × NoLM 0.144 -0.019
(0.315) (0.331)

Risk 0.011
(0.050)

NoLM × Risk 0.108∗

(0.065)
Female -0.057

(0.176)
Cheatt−1 -0.596∗∗∗

(0.117)
I/C Score × Cheatt−1 0.593∗∗

(0.295)
NoLM × Cheatt−1 0.463

(0.367)
I/C Score × NoLM × Cheatt−1 -0.745

(0.456)
Intercept 0.571∗∗∗ 0.589∗∗∗

(0.147) (0.204)

Observations 32 96
R2 0.01 0.19
Clustered standard errors in parentheses.
∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table 2.3: Regression Analysis of the Decision to Trade After Being Cheated, NE and
NoLM

the farmer traded and a value of 0 otherwise. The independent variables include, an Inter-
cept, the I/C score, a NoLM dummy, individual risk preferences, a female dummy, a risk
times treatment interaction, a dummy that takes a value of 1 when the farmer was cheated
in the previous period and 0 otherwise, and all possible interactions between I/C, NoLM
and lagged cheating. We include random effects for each subject to control for repeated
observations and we cluster standard errors at the session level.

Regression output is reported in Table 2.3. In column (1), we find no evidence of initial
differences in the willingness to trade across types suggesting that differences in initial
beliefs cannot explain our observations above. In column (2), as before, we find a negative
and significant overall effect of being cheated in the previous period on current period
trade. Moreover, this is offset among individualists in the NE treatment, and a Wald test
cannot reject the null hypothesis that the coefficients on lagged cheating and the Cheatt−1

× I/C Score interaction sum to 0 (p-value = 0.99). However, the three-way interaction of
Cheatt−1 × I/C Score×NoLM is large and negative. Alone it is not statistically significant,
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but a Wald test cannot reject the null that the sum of the Cheatt−1 × I/C Score interaction
and the three-way interaction is equal to 0 (p-value = 0.67). Taken together, this indicates
that the dynamic effects of cheating on individualists and collectivists are not statistically
distinguishable in the NoLM treatment.

NE NoLM
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Figure 2.6: The marginal effect of cheating on trade in the NoLM treatment, by I/C score.
The left side shows the origin. The right side shows the marginal effect on the probability
of trade of having been cheated in the previous period for each type in periods 6-8 . Using
column (2) of table 2.3, we compute the marginal effect from a logistic regression at the
upper and lower quartiles of the farmers’ I/C score distribution for individualists (IF) and
collectivists (CF), respectively.

Figure 2.6 summarizes these observations graphically. The figure reveals no substantial
behavioral differences between the types in the NoLM treatment. Finally, a positive and
marginally significant coefficient on the Risk×NoLM variable indicates that subjects who
are willing to take more risk trade more often in the NoLM treatment, which provides some
evidence that beliefs drive decision-making in the NoLM treatment. Risk was insignificant
in every other treatment.

Finding 4: In the NoLM treatment, there are no substantial behavioral differ-
ences between individualist and collectivist farmers.

Thus far, we have established that individualists are more likely to trade than collec-
tivists in the NE, WE, and SE treatments and that in the absence of human local merchants,
in the NoLM treatment, we observe no significant behvioral differences between individ-
ualists and collectivists. However, the channel through which individualism encouraged
long-distance trade is still ambiguous. To clarify what aspects of individualism are con-
ducive to long-distance trade we run two additional incentivized tasks.

Norm Elicitation and Belief Elicitation

Do subjects high on the individualism spectrum believe that long-distance trade, regard-
less of the negative externality imposed on local merchants, is more normatively appealing
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as compared to their collectivist counterparts? Are individualists more optimistic regard-
ing traveling merchants’ cooperation than collectivists? In an attempt to describe the un-
derlying mechanisms which shape trade behavior, and to further probe the heterogeneity
of social norms and beliefs across the individualism/collectivism spectrum, we ran incen-
tivized norm and belief elicitation tasks [52, 48, 46].

To provide answers to the aforementioned questions, we elicit norms and beliefs about
trade behavior in two separate tasks. In task 1/appropriateness task, we elicit beliefs about
social norms. That is, we measure the social appropriateness of each one of the farmers’
available actions. According to [28] cultural/social norms are "the ideas and thoughts
common to several individuals that govern interaction between [them]" (p.915). Hence,
in the context of this experiment, individualists and collectivists may have different in-
junctive social norms about the appropriateness of farmers’ actions. To reiterate, in each
round of treatment, farmers have the following three options: "keep the harvest", "trade
with the local merchant", and "trade with the traveling merchant". Subjects, in this task,
read the farmer’s narration6 and had to evaluate each action on a four-point scale (that
is, "very inappropriate", " somewhat inappropriate", " somewhat appropriate", and " very
appropriate") with the simple instruction that they would get paid $8 only if their answers
correspond to the most frequent response given by other subjects in the lab. Otherwise,
they would get $0. This payment method captures the idea of injunctive social norms as
it incentivizes subjects to reveal their beliefs about what others believe is socially appro-
priate (what ought to be done). For this task’s payment, one of the three questions was
randomly drawn by the computer and subjects were paid accordingly.

Furthermore, in task 2/belief elicitation task, we elicit beliefs of the likelihood of re-
ciprocation by traveling merchants. Subjects, after reading the traveling merchants’ narra-
tion,7 had to decide "what is the probability that the traveling merchant shares the profit?"
We employ a random reward lottery method such that it is optimal under weak conditions
for subjects to report truthfully [46]. That is, this method is truth revealing as long as sub-
jects have monotonic preferences over money, are probabilistically sophisticated (such that
they make their choice based only on the "implied probability distribution over outcomes")
and have no ulterior stake in any particular outcome [46, p.604].

We observe no significant correlation between the perceived social appropriateness
of farmers’ actions and I/C score. This may suggest that individualists are not socially
less sensitive to their local merchants’ plight compared to collectivists.8 The result of the
belief elicitation task, however, indicates that individualists are significantly more opti-

6Subjects, from the farmers’ point of view, see the common stage narration. They are informed that this
stage lasted for four periods in the sessions conducted in the same laboratory a year ago. Next, subjects read
the NE treatment narration. For details, see appendix A.2.

7Subjects see the same sequence of the narration as a traveling merchant would in the NE treatment. For
details, see appendix A.2.

8However, since subjects are paid based on whether their response corresponds to that of others in the
room, this task may not incentivize them to reveal their own normative beliefs if they think others have different
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Figure 2.7: Histogram of I/C scores in the norm and belief elicitation tasks.

mistic regarding the probability of traveling merchants’ reciprocation (Spearman’s ρ =

0.41, p− value = 0.03).

Finding 5: Overall, individualists perceive traveling merchants to be more co-
operative than collectivists.

2.4 Discussion and Conclusion

In this paper, using a laboratory experiment, we examined how individualism and col-
lectivism affect the propensity to engage in long-distance trade under various formal en-
forcement mechanisms. Our findings suggest that individualists tend to be more willing to
trade than collectivists. Two channels through which collectivism dampens long-distance
trade are the external cost imposed on local merchants and the stereotyping of traveling
merchants. In particular, we find that individualist farmers are less deterred from trade
by cheating than are collectivist farmers. The formal enforcement mechanism, however,
mitigates this difference. The imposed external cost is not strong enough to cause a signif-
icant behavioral difference in the first period of any treatment; however, upon eliminating
the role of local merchant in the NoLM treatment, the behavioral difference after being
cheated observed in the NE, WE, and SE treatments, disappears. This indicates the im-
portance of context to the collectivist farmers. The norm and belief elicitation tasks also
established that individualists perceive traveling merchants to be more cooperative than
collectivists. Our findings suggest that cultural dispositions take precedent to exogenous
enforcement mechanisms’ power in the farmers’ decision-making process. That is, cultural

views. That is, unfortunately, we may observe only the overall average of normative beliefs and not how such
beliefs vary with dispositions to individualism or collectivism.
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dispositions have clear economic consequences by influencing the probability of engaging
in long-distance trade.

Studies of collectivism and individualism have mainly employed field experiments
[72, 58]. We believe that this experiment provided a useful tool to bring the study of the
effect cultural dispositions on economic variables into the laboratory setting. Our find-
ings suggest that exogenous third party enforcement could not eliminate the economic
implications of individualism and collectivism. The endogenous choice of third party en-
forcement [24, 23], however, could possibly lead to less cheating and consequently more
long-distance trade. We did not probe into the choice of enforcement mechanisms and its
effect on the long-distance trade. however, this could prove to be a promising path for
future research.
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Chapter 3

Individualism, Collectivism and
Alternative Enforcement Mechanisms
in Exchange

Long-distance trade is a building block of economic prosperity. However, our understand-
ing of the selection process of different enforcement mechanisms that govern long-distance
trade is surprisingly limited. What is known about long-distance trade is that trade par-
ties generate credible commitment via either formal third party enforcement or informal
exploitation of communal ties. One prominent explanation for institutional differences
is that they are rooted in cultural differences, namely individualistic versus collectivistic
cultural orientations [e.g. 28, 29, 31].

It can be argued that cultural orientation has historically played an important role in the
selection of enforcement mechanisms in long-distance trade. For example, Genoese traders
who come from a more individualistic culture, employed a formal patron system that later
evolved into an extensive judicial system that emphasized individual traders’ reputation in
order to mitigate the probability of being cheated in long-distance trade [29]. In contrast,
Maghribi traders whose cultural orientation was more collectivistic, devised an informal
coalition network to collectively punish a cheating merchant and credibly enforce long-
distance trade. It is important to note that the choice of informal enforcement mechanism
by the Maghribis was not necessarily due to the lack of formal enforcement mechanism as
"the Jews in the Muslim world had a well-developed legal system... and its decisions were
enforced... hence, it is misleading to consider the Maghribis’ coalition as reflecting a lack
of legal options." [29, p. 275]. This choice stems from their underlying cultural history;
therefore, Grief (2000) suggests that the formation of Maghribis’ coalition was likely a by-
product of their immigration to North Africa and their collectivism.

A precise working definition of collectivism and individualism is warranted here. Here,
I define collectivism as the cultural orientation that emphasizes the needs and welfare of
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the in-group as being more important than that of the individual [10]. In contrast, individ-
ualism is defined as the worldview that the needs and welfare of the individual supersedes
that of the social group to which one belongs [65]. Considerable variation exists in the type
of cultural orientation across societies, with Western cultures typically being considered
more individualistic while Eastern cultures being considered more collectivistic [36]. That
said, individuals within any given culture can and do endorse qualities that reflect individ-
ualism (e.g., competitiveness or hedonism) and/or collectivism (e.g., harmony or interde-
pendence), regardless of the cultural orientation of their in-group [75]. For example, while
being in harmonious relationship with the other members of the group is a necessity in
collectivistic cultures, some level of competition among members might be also promoted.
At the individual level of analysis, [77] proposed the use of "idiocentricism" and "allo-
centricism" to refer to personality-level manifestations of individualism and collectivism.
These two attributes are often perceived as inherently orthogonal because "Idiocentrics
emphasize self-reliance, competition, uniqueness ... [while] allocentrics emphasize inter-
dependence, sociability, and family integrity" [74, p. 140]. This paper is concerned with
the individual-level analysis of individualism and collectivism.

Due to lack of historical data and possibility of testing counterfactuals, I use a labo-
ratory experiment to explore the choice of enforcement mechanisms by individuals who
engage in long-distance trade. In this paper subjects play a two-player repeated mod-
ified trust game, mimicking long-distance trade in the Middle Ages. To further induce
the historical context, I utilized a narrativized trust game [64, 33] in which the "farmer"
(that is, sender/investor) has the option of engaging in trade either in a "local market "
or with a "traveling merchant" (i.e. receiver/investee). In this paradigm, the local market
is portrayed as the safer option where the farmer trades with known community mem-
bers. In contrast, engaging in long distance trade with the traveling merchant represents a
more impersonal and high-risk option, given that the possibility of higher gains and being
cheated are both greater in this scenario. Farmers are offered an endogenous choice be-
tween informal and formal enforcement mechanisms to conduct long-distance trade. This
allows us to observe the development path of enforcement mechanisms along distinctive
cultural orientations. The primary question is, in the presence of institutional alternatives,
how does one’s choice of enforcement mechanism to conduct long-distance trade depend
on cultural background?

The formal enforcement mechanism is operationalized in the narration via a court sys-
tem. Farmers could ex-ante register their transaction with traveling merchant in the court
for a fee. The court probabilistically catches a cheating traveling merchant ex-post. Im-
portantly, I prob into how the efficiency of court system relates to the selection of the en-
forcement mechanism across the cultural spectrum. Hence, I define two treatment condi-
tions, varying the probability of catching of the cheating traveling merchant. In the inef-
ficient formal enforcement treatment, the probability of being caught by the court is low
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whereas in the efficient formal enforcement treatment, this probability is high. Given the
low probability of getting caught in the inefficient formal enforcement treatment, it would
be predicted that, in the unique subgame perfect Nash equilibrium (henceforth, SPNE)
with money-maximizing agents, risk-neutral traveling merchants would cheat and that
farmers would avoid long-distance trade. In contrast, given the high probability of get-
ting caught in the efficient formal enforcement treatment, it would be predicted that risk-
neutral farmers would engage in long-distance trade though traveling merchants would
still cheat. The informal enforcement mechanism, in the narration, is operationalized as a
knowledgeable elder who has information about the past dealings of traveling merchants.
Farmers can purchase this information for a fee.

In measuring individualistic/collectivistic characteristics, I follow [72] in which sub-
jects participate in a cognition based triad task. In this task, subjects see a series of three
words with the instruction that they have to simply match two out of three words that
they deem to be more "related". According to the social psychology literature, collectivists
analyze matters based on "similarity of relations" [50]. Individualists, however, are "more
likely to rely on rules over similarity of relations in reasoning and categorization" [36, p.
72]. Therefore, in the matching of the following three words: Train, Bus, Tracks, people
with collectivistic qualities tend to pick Train and Tracks as they are more concerned with
conceptual relations between words, whereas people with individualistic qualities who are
more concerned with categories the words belong to, tend to select Train and Bus. After
participating in the triad task, subjects with the highest individualist/collectivists propen-
sities will be assigned as the farmers and the remaining subjects will be assigned as the
traveling merchants.

Further, I divide each session into two groups of 8. Each group contains 4 farmers
and 4 traveling merchant. I, also, split the treatment stage into two distinct phases. In the
phase 1, farmers and traveling merchants are perfect stranger matched within their group
.That is, farmers play with a new traveling merchant each period. In phase 2, I switch the
traveling merchants’ group and expunge history of their previous trades. In this phase, I
use a random matching protocol to match farmers and traveling merchant within a group.
This way subjects play the same game with new trade partners for 10 periods allowing us
to investigate effect of experience on the choice of enforcement mechanism.

Results showed that in the efficient formal enforcement treatment, individuals with a
collectivist orientation used the informal enforcement mechanism to conduct long-distance
trade more often than their individualistic counterparts. That is, those with a collectivist
orientation continually employ a reputation system despite the presence of efficient court
system, significantly more frequently than their individualistic counterparts. This is con-
sistent Greif’s (2000) argument that Maghribis opted for a reputation system over a coex-
isting reliable court system. Interestingly, in the experience phase of the efficient formal
enforcement treatment, farmers substituted the court for the reputation system to conduct
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long-distance trade. The underlying cultural effect, however, compelled individuals with
a collectivistic orientation to use the reputation system significantly more than their indi-
vidualistic counterparts.

In both the perfect stranger matching phase and random matching phase of the ineffi-
cient formal enforcement treatment, the difference observed in the choice of enforcement
mechanism across cultural orientations disappeared. Taken together, these findings sug-
gest that those with individualistic orientation substituted the court system for the repu-
tation system almost completely (when the court became efficient), while their collectivist
counterpart kept using the reputation system.

All in all, these results indicate that collectivists have a systemic preference for the use
of informal enforcement mechanisms. Therefore, even in the presence of an efficient and
reliable formal enforcement mechanism, a reputation system never becomes obsolete.

3.1 Environment and Institution

To capture distinct institutional paths that different cultural orientations induce, I design a
modified trust game (MTG) in which both informal and formal enforcement mechanisms
are simultaneously available to conduct long-distance trade. Similar to the classic trust
game [3], the MTG includes two players, namely farmer and traveling merchant. These
roles are embedded in an interactive story with complete information.

The farmer (that is, FA in figure 1) always has access to the local safe option (that is,
Local Trade in figure 1) which pays the reservation payoff A0 . In the narration, this option
is presented as a local market in which the farmer frequently sells her product for a certain
price. The traveling merchant (that is, TM in figure 3.1) portrayed as a potentially better
trade opportunity; however, he has the option of taking the farmer’s share and run (that
is, Steal in figure 3.1).

To engage in long-distance trade with a traveling merchant, farmer has access to both
informal and formal enforcement mechanisms. A local knowledgeable elder who has reli-
able information about the past conducts of the traveling merchant (that is, Elder in figure
3.1) and offers his services for a price (that is, B in figure 3.1) is the proxy for informal en-
forcement mechanism. History is a binary signal in which a traveling merchant is labeled
as "trustworthy" if he has never cheated or "untrustworthy" if he has cheated at least once.
After obtaining the history, the farmer decides either to engage in long-distance trade (that
is, Long-distance Trade via Elder in figure 3.1) or not (that is, Local Trade Elder in figure
3.1).

The proxy for the formal enforcement mechanism is a court (that is, CO in figure 3.1)
that catches a cheating traveling merchant with the probability α. The farmer can register
her transaction in the court ex-ante (that is, Long-distance Trade via Court in figure 3.1) for
a price (that is, B in figure 3.1) to oversee the traveling merchants conduct ex-post. In case
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Figure 3.1: The game tree

the traveling merchant shares the profit, terms of contract are met and the court is inactive
(that is, Share in figure 3.1). However, when the traveling merchant takes the money and
run, two outcomes are possible. First, the court tries the case and with probability α finds
the cheating traveling merchant guilty, returns the farmer’s share to her and charges the
traveling merchant a fee (that is, D in figure 3.1). Second, with probability of 1− α, the
cheating traveling merchant escapes.

This game would be trivial, if the court power were high to the degree that sharing
would be the optimal choice of traveling merchants. Simple backward induction reveals
that seeking the counsel of the elder is never an equilibrium path. On the other hand,
parameter variation could make employing the court either an optimal choice of farmers
or not. Considering all these constraints, I design the treatments to either have efficient
formal enforcement (henceforth, EFE) in which the SPNE for farmers is to engage in long-
distance trade via the court system or inefficient formal enforcement (henceforth, IFE) in
which the SPNE for farmers is to opt out of long-distance trade.

In order to cheating to be profitable for traveling merchants, I should always have
α ≤ 3A0

3A0+D . The court power that makes farmers indifferent toward long-distance trade is
α = A0+B

3A0
. Therefore, in the EFE treatment A0+B

3A0
< α < 3A0

3A0+D and in the IFE treatment
α < A0+B

3A0
. Setting A0 equal to 8, B equal to 5, and D equal to 6, for traveling merchants to

cheat, the court power should be less than 80%. For farmers, the admissible range of the
court power in the IFE treatment is α < 54% and in the EFE treatment is 54% < α < 80% .
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3.2 Experimental Design and Procedures

This experiment includes four stages. In stage one (that is, sorting stage), using the triad
task by Talhelm et.al (2014) the cultural propensities of subjects are measured through a
cognitive test (for details, see the appendix A.1.2) . Following the sorting stage, in the
second stage, subjects exclusively play one of the treatments. To control for risk attitude,
in the third stage, after playing MTG, a risk-aversion test is conducted. In the final stage,
subjects fill out a survey (for details, see the section 3.3.1).

A total of 4 sessions, which are equally divided between treatments, were conducted at
Simon Fraser University. 16 subjects participate in each session. 8 subjects with the highest
individualist/collectivist (I/C) score were assigned as farmers. The remaining 8 subjects
were assigned as traveling merchants.

In the treatment stage, first, farmers and traveling merchants are divided into two
groups of 8 containing 4 farmers and 4 traveling merchants each. I split the treatment
stage into two separate phases. In the first phase, farmers are perfect stranger matched
with traveling merchants in their group and play the MTG for 4 periods. In the second
phase of the treatment, I switch traveling merchants’ group so that farmers are matched
with a new group of traveling merchants. Matching, in this phase, follows a random pro-
tocol in which farmers are randomly matched with a traveling merchant each period. The
second phase lasts 10 periods. Furthermore, in the random matching phase, histories of
previous trades of traveling merchants are expunged. That is, the elder does not carry over
the trade records of the perfect matching phase into the random matching phase. My aim
is to capture the behavioral differences in the choice of the enforcement mechanisms across
subjects in the series of one-shot games (that is, the perfect stranger matching phase) and
then, after subjects acquired the experience, test the persistency of such behavior in the
random matching phase.

In the beginning of each phase, there is a history gathering period in which traveling
merchants make a decision to share or cheat in a prearranged trade with a computerized
farmer.1 That is to be certain that the elder can signal the trustworthiness of a traveling
merchant in the first period of each phase.

Farmers always have access to the local market which yields the payoff A0 for both
farmers and traveling merchants. Long-distance trade is readily available to the farmer;
however, traveling merchants could take the farmer’s share and run. To avoid this unde-
sirable outcome, in case the farmer is willing to engage in long-distance trade, two insti-
tutional arrangements are available. An informal enforcement mechanism implemented
through an omnipotent elder. The elder has the trade history of all traveling merchants
at hand and provide farmers with her knowledge conditioning on receiving a fee. This

1In the narration, traveling merchant are being informed about the MTG and that they are engaged in a
trade with a computerized farmer overseen by the elder.
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dissemination of information about the history of past dealings of merchants is similar to
what [32] described as an uncoordinated reputation system. According to standard as-
sumptions about preferences, consulting the elder is never an equilibrium path since, in
the absence of punishment, traveling merchants cheat. On the other hand, predictions on
whether the farmer should engage in long-distance trade hinge on the court power.

In the IFE treatment, the court power is 50% which translates to the act of cheating
being the SPNE action of traveling merchants. In this treatment, due to inefficiency of the
formal enforcement, farmers’ SPNE path is to sell the product in the local market. In the
EFE treatment, the court’s power is increased to 70% . Although cheating is still the SPNE
action of traveling merchants in the EFE treatment, farmers’ SPNE path is to engage in
long-distance trade.

In the experiment, farmers’ local safe option pays 8 experimental currency unit. The
elder and/or court fee is equal to 5 experimental currency unit, and court punishment is
equal to 6 experimental unit. The exchange rate is 15 experimental currency unit for 1
Canadian dollar. For the first phase of the treatment, subjects are paid the sum of their
earnings; however, for the second phase of the treatment, one period is picked randomly
and the earning of that period is added to subjects total earning.

Due to the probabilistic nature of the court in this experiment, attitudes toward risk
might be of significance. To control for the effect of risk-aversion, following Holt and
Laury (2002), a risk-aversion test is conducted after the MTG (for details, see the appendix
A.1.3).

3.2.1 Hypotheses

Various scholars have argued about how people of various regions in the world and there-
fore of different cultural backgrounds chose to conduct long-distance trade [59, 27, 18, 19].
In particular, as presented in the introduction, Greif (2000, P.275) asserts that "the Jews in
the Muslim world had a well-developed legal system... and its decisions were enforced...
hence, it is misleading to consider the Maghribis’ coalition as reflecting a lack of legal op-
tions". In a similar vein, I argue that in this laboratory experiment, in conducting long-
distance trade, I should observe a positive correlation between collectivism and the choice
of the informal enforcement mechanism when the court is reliable. Hence, I offer the fol-
lowing main hypothesis:

• Hypothesis: Considering the historical evidence, in the EFE treatment, collectivists
will employ the reputation system more often than individualists.

This distinction in the choice of enforcement mechanism between individualist and
collectivist farmers might be independent of the court power. That is to say, needless of
any institutional trigger, cultural dispositions determine the choice of enforcement mech-
anisms to conduct long-distance trade. During the Middle Ages in Europe, however, clan
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members traded together with the knowledge of other party’s clan. That is, in the absence
of a reliable third party enforcement, a reputation system was installed to minimize the
probability of cheating [29]. To further probe the preferences over enforcement mecha-
nisms, I vary the court power. In the IFE treatment the court is not reliable. Hence, the
individualists may employ a reputation system to conduct trade. There is no clear indi-
cation in either theory or history that how the magnitude of employing informal enforce-
ment mechanism relates to cultural dispositions to individualism and collectivism when
the court system is unreliable. In case that collectivists’ trade behavior persists in the IFE
treatment, the distinction is independent of the court enforcement power. This is the in-
dication of embeddedness of cultural characteristics in the choice of enforcement mecha-
nism. In case that individualists use the reputation system either more often or at same
level as collectivists in the IFE treatment, the distinction depends on the court enforcement
power.

Is the choice of enforcement mechanism robust over time? To investigate the effect of
experience on the choice of enforcement mechanism I add the random matching phase to
the experiment. In this phase, farmers play the same game with a new group of traveling
merchants. Hence, farmers have the opportunity to change their choice of enforcement
mechanisms. According to the main hypothesis, if collectivist farmers have preferences
for the reputation system in the perfect matching phase of the EFE treatment then the shift
to the random matching phase and gaining experience should not effect their choice. If
the choice of reputation system is, however, driven by inexperience or beliefs over recip-
rocation of traveling merchants then the shift to the random matching phase should give
farmers the opportunity to switch to either the court system or opt out of long-distance
trade.

3.3 Experimental Results

3.3.1 Individualism and Collectivism Measure

Figure 3.2 depicts the distribution of I/C score of the sample. The I/C score is normalized
such that in the horizontal axis of figure 3.2, 0 represents the maximum collectivism while
1 represents the maximum individualism. The uneven distribution of individualism and
collectivism in the sample supports the non-random role assignment in which farmers
were selected from the tails of the I/C distribution. This is because the bulk of the subjects
manifested collectivistic tendencies and a random role assignment would have resulted in
a disproportionately low number of individualistic farmers.

In the triad task, as noted by [72], individualists tend to match the word pairs "categori-
cally/analytically" while collectivist tend to match the word pairs "relationally/holistically"
. [43] also found that Chinese Americans are more inclined to "organize objects" based on
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their relationships more frequently than their European Americans counterparts (for al-
ternative methods of measuring individualism and collectivism, see appendix A.2). To
investigate the relationship between I/C scores and other potentially influential factors,
a demographics questionnaire was administered after the experiment, which measured
variables including gender, birthplace, ethnicity, and the number of years they have lived
in Canada. The correlation between I/C score and risk preferences2, gender, years spent
living in Canada, ethnic background 3 and/or birthplace 4 are all insignificant (two-sided
Spearman’s rank correlation test p− value = 0.8, 0.94, 0.41, 0.51, 0.42 respectively).
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Figure 3.2: Histogram of I/C scores.

2To control for the effect of risk-aversion, I run a Holt and Laury (2002) risk aversion test. I normalized the
risk score so 0 represents a subject with the maximum risk-aversion while 1 represents the opposite.

3To analyze the correlation between ethnicity and I/C score, I used the country specific individualism score
obtained from The Hofstede Centre. The measure is a number in a 0 to 100 scale for each country. 0 represents
maximum collectivism while 100 represents maximum individualism. The insignificant correlation between
I/C score and ethnic background is mostly driven by the fact that India’s Hofstede score is 48 which means
Indians are very neutral. In contrast, within this sample, Indians were found to be highly collectivistic.

4It is important to note that ethnicity and birthplace could have varying relationships with I/C scores.
This is because for much of the sample, heritage could be traced back to the Indian subcontinent (i.e. India,
Pakistan and Bangladesh) or East Asia (i.e. China, South Korea, Taiwan, and Japan), despite the fact that they
were born in Canada. This, in turn, creates a diverse environment which is especially amenable to the study of
individualism and collectivism. To contrast the relationship between ethnicity vs. birthplace with I/C scores,
a dummy variable for birthplace was also created. A value of 0 represented a measure of individualism less
than 50, while a value of 1 indicated a measure of individualism greater than or equal to 50.
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3.3.2 Choice of Enforcement Mechanism

In the SPNE of both treatments, farmers5 should never employ the elder; however, whether
to register their long-distance trades in the court depends on the treatment condition. That
is, for the farmers, SPNE action in the IFE treatment is to opt out of long-distance trade
completely while the SPNE of the EFE treatment would be to engage in long-distance
trade via registering in the court all the time. In the perfect stranger matching phase of
the experiment, altogether, farmers employ the elder in 21/64 instances in the IFE and in
13/64 instances in the EFE. Moreover, in the experience phase, farmers employ the elder in
35/160 instances in the IFE treatment and in 9/160 instances in the EFE treatment. Taken
together, in the perfect stranger matching phase, I observe 37/64 instances of registering
in court in the IFE treatment and 42/64 instances in EFE. The corresponding numbers in
the experience phase are 81/160 and 141/160 respectively.

PSM phase Experience phase
Farmers’ decision EFE IFE EFE IFE

No trade 9 6 10 44
The court 42 37 141 81
The elder 13 21 9 35

Total 64 64 160 160

Table 3.1: Summary of frequency of farmers’ choice

While Pearson’s chi-squared test cannot reject the null hypothesis that there is no sig-
nificant difference in the distribution of farmers’ choice across treatments in the perfect
stranger matching phase (p− value = 0.24), it strongly rejects that the farmers’ choice fol-
low the same distribution across treatments in the experience phase (p − value = 0.00).
Note that this analysis only considers the distribution of farmers’ choice and does not ac-
count for the effect of the experience. The regression analysis in section 3.3.2 addresses this
confound.

The Perfect Stranger Matching Phase

The following analysis is focused on the perfect stranger matching (henceforth, PSM)
phase of the experiment. Figure 3.3 depicts a stack plot of farmers’ choice across treatments
and I/C scores in the PSM phase. The horizontal axis is the normalized I/C score where
0 represents the maximum collectivism while 1 represents the maximum individualism.
Note that there is a finite set of possible I/C scores and that this representation exhausts
the set. Each bar is divided into three categories representing the choices available to the

5Behavior of traveling merchants, however not the focus of this paper, might be of interest. For details see
appendix B.2.3.
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farmer: no trade, the court, and the elder. Furthermore, the vertical axis represents the
relative frequency of each category per farmers’ I/C score. The lack of employment of the
elder by subjects with higher individualistic tendencies in the EFE panel of this figure indi-
cates that I/C score is correlated with the choice of enforcement. To test the significance of
this correlation, I examine the difference in the choice of enforcement mechanisms among
farmers who opted to engage in long-distance trade. However, focusing solely on the in-
stances in which farmers opted to engage in long-distance trade could potentially, due to
selection bias, distort the estimations. That is, selection bias may arise due to the correla-
tion between the choice of opting out of long-distance trade and the choice of the enforce-
ment mechanism. Notably, in the PSM phase, the no trade category constituted 12% of the
farmers’ choice. To avoid empirical inconsistency in the estimations, in the investigation
of correlation between the choice of the enforcement mechanism and cultural dispositions
to individualism and collectivism, I employ a probit model with sample selection6[78].
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Figure 3.3: The stack plot of the relative frequency of the farmers’ choice and I/C score,
by treatment in the PSM phase. Numbers on the top of each bar represent the number of
farmers with that specific I/C score.

The bottom panel of table 3.2 shows the choice of farmers to engage in long-distance
trade regardless of the choice of enforcement mechanism. In this panel, I ran a probit
model where the dependent variable is a dummy variable representing intended trade 7,
with 0 representing the decision to opt out of long-distance trade (that is, subjects who
choose Local Trade in figure 3.1) and 1 indicating the decision to engage in long-distance

6Multinomial logistic regressions are also possible. Results are, however, similar to the Heckman probit
model (for details, see appendix B.2.2).

7Farmers who have the intention to trade pay either the information cost to the elder or the registration
cost to the court. Note that the choice of the enforcement mechanism is only observed when farmers had the
intention to trade. Therefore, to get unbiased estimations, use of the probit model with sample selection is
warranted.
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trade. I controlled for the I/C score, treatment, a female dummy, risk 8and the interaction
between the I/C score and risk. Furthermore, in the column 2, due [33] finding that, in
certain contexts, individualists and collectivists react differently to being cheated, I added
the dummy Cheatt−1 and its interaction with the I/C score. This dummy takes value of 1
when a farmer is being cheated at time t− 1 and 0 otherwise.

In both specifications of intended trade in the PSM phase (that is, columns 1 and 2
in the bottom panel of table 3.2), risk is the only significant factor9. The direction of this
correlation, however, is opposite to what decision theory predicts. That is, risk-loving
farmers tend to drop out of long-distance more often than risk-averse farmers in the EFE
treatment 10. One possible explanation for such a behavior could be boredom aversion of
risk-loving farmers, however; future research may shed a light on this matter.

Columns 1 and 2 of in the top panel of table 3.2 report a probit model with sample se-
lection in which the sample is limited to subjects who intended to engage in long-distance
trade via either employing the elder (that is, subjects who choose Elder in figure 3.1) or
registering in the court (that is, subjects who choose Court in figure 3.1). That is, this anal-
ysis is limited to subjects who paid cost B. With this sample selection, 12% of data in the
PSM phase is excluded . In this panel, the dependent variable is the dummy that takes the
value of 1 if the contract is registered in the court and the value of 0 if the elder was em-
ployed. Hence, it reports the results of the model for the choice of enforcement mechanism.
The I/C score coefficient is positively and significantly correlated with the frequency with
which long-distance trade is registered in the court in the EFE treatment (p− values = 0.05
and 0.05). Since the sample is limited to the farmers who intended to trade, this also means
that collectivists employ the elder/reputation system to conduct long-distance trade more
often than individualists in the same treatment.

Finding 1: Collectivists employ the elder/reputation system more often than
individualists in the EFE treatment.

To investigate that whether the distinction in the choice of the enforcement mechanism
extends over the IFE treatment, I control for the summation of the coefficients of the I/C
score and the interaction between I/C score and IFE, I find that this summation to be
insignificant (Wald test p− value = 0.33). This indicates that individualists do not employ
the court system more often than collectivists in the IFE treatment.

8Risk attitude might be of significance since for example a risk-loving farmer may prefer to engage in long-
distance trade in the IFE treatment or an extremely risk-averse farmer may refrain from long-distance trade in
the EFE treatment.

9Although, in the extant literature, risk is mostly not a significant factor in the senders/farmers’ decision
[20, 40], there is some evidence in favour of a potential correlation between risk aversion and trust [70, 45].

10A Wald test was conducted and the result indicated that the null hypothesis that the summation of coeffi-
cients of Risk and Risk× IFE is zero could not be rejected (p− value = 0.66). This, in turn, indicates that the
effect of risk aversion on the farmers’ trade choice is limited to the EFE treatment.
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(1) (2) (3) (4)
PSM PSM Experience Experience

Court

I/C Score 1.426∗ 1.424∗ 0.752∗∗∗ 0.645∗∗

(0.733) (0.734) (0.227) (0.259)
IFE -0.811 -0.812 -0.622 -0.434

(0.935) (0.935) (0.924) (0.864)
IFE × I/C Score -1.080 -1.074 -0.786∗∗∗ -0.653∗∗

(0.815) (0.815) (0.248) (0.316)
Risk -0.118 -0.118 0.014 0.019

(0.168) (0.167) (0.108) (0.109)
IFE × Risk 0.164 0.165 -0.055 -0.103

(0.203) (0.202) (0.200) (0.180)
Intercept 0.940 0.938 1.131∗ 1.197∗

(0.865) (0.865) (0.636) (0.614)

Intended Trade

I/C Score -0.272 -0.323 5.737∗∗ 4.868∗

(0.430) (0.446) (2.645) (2.772)
IFE -0.132 -0.102 -2.034 -2.432

(0.790) (0.758) (1.981) (1.930)
IFE × I/C Score -0.496 -0.604 -5.600∗∗ -5.075∗

(0.655) (0.673) (2.789) (2.911)
Risk -0.140∗∗ -0.143∗∗ -0.006 -0.047

(0.070) (0.065) (0.452) (0.437)
IFE × Risk 0.088 0.085 0.620 0.697

(0.132) (0.125) (0.518) (0.491)
Female -0.408 -0.399 0.575 0.495

(0.393) (0.377) (0.464) (0.461)
Cheatt−1 0.029 -0.612∗∗∗

(0.866) (0.226)
Cheatt−1 × I/C Score 0.272 1.470∗∗

(0.869) (0.725)
TradePSM 0.984∗∗∗ 0.936∗∗∗

(0.296) (0.272)
Intercept 2.160∗∗∗ 2.165∗∗∗ -2.538 -1.891

(0.349) (0.349) (1.952) (2.038)

Observations 128 128 320 320
Uncensored observations 113 113 266 266
Clustered standard errors in parentheses. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table 3.2: Regression analysis of the enforcement mechanism selection

Finding 2: The distinction in the choice of the enforcement mechanism between
collectivists and individualists does not persist in the IFE treatment. Hence,
individualists’ preferences over the choice of the court/formal enforcement
mechanism depends on the court efficiency.
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The Random Matching/Experience Phase

In this phase, I switch the traveling merchants between the groups and give them a clean
slate. Both farmers and traveling merchants know that they are participating in the same
game but with new trade partners. Now, I control for the effect of experience by investi-
gating whether the difference in the choice of enforcement mechanism persists over time.
Figure 3.4 depicts a stack plot of the farmers’ choice across treatments and I/C scores in
the experience phase. To reiterate, the horizontal axis is the normalized I/C score where
0 represents the maximum collectivism while 1 represents the maximum individualism.
The vertical axis represents the relative frequency of each category per farmers’ I/C score.
Each bar is divided into three categories representing the farmers’ choice. In this phase of
the experiment farmers are randomly matched with traveling merchants for 10 periods.
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Figure 3.4: The stack plot of the relative frequency of the farmers’ choice and I/C score,
by treatment in the experience phase. Numbers on the top of each bar represent the
number of farmers with that specific I/C score.

Similar to the previous section, I began by analyzing the intention to trade. To control
for the past trade behavior, I added the variable TradePSM which was operationalized as the
occasions that a farmer did engage in long-distance trade in the PSM phase11. Column 3 in
the bottom panel of table 3.2 indicates the I/C score has a positive significant correlation
with the intended trade in the EFE treatment. The summation of the coefficient of I/C
score and the interaction between I/C score and the IFE treatment is insignificant (wild
test p− value = 0.69) indicating that there is no significant correlation between I/C score
and the intention to trade in the IFE treatment.

11I have not reported some of the specifications in which I, also, controlled for the number of times a farmer
was being cheated and the total profit per farmer in the PSM phase. In all of the omitted specifications, once
controlled for the TradePSM, neither of aforementioned controls were significant.
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By the inclusion of Cheatt−1 and its interaction with I/C score in column 4, the effect
of I/C score weakened yet it is remained statistically significant. While, understandably,
being cheated has a negative significant effect on the long-distance trade, the dynamic
effect is similar to what [33] reported. Specifically, the more individualistic farmers get, the
smaller the probability becomes of them dropping out of long-distance trade after being
cheated. Furthermore, the positive significant effect of TradePSM suggests that farmers who
tend to trade more often in PSM phase do the same in the experience phase12.

Columns 3 and 4, in the top panel of table 3.2, report the results of selection model
in the experience phase. Due to the selection condition in which I only consider those
farmers who intended to trade, 17% of data was excluded in the experience phase. Results
indicate that individualist farmers positively and significantly registered in the court more
often than collectivists farmers in the EFE treatment. That is, individualists’ pattern of
employing formal enforcement mechanism in the EFE treatment is robust and unchanged
with respect to experience. This effect, similar to intended trade, was insignificant in the
IFE treatment. That is, the summation of I/C score and the interaction between I/C sore
and IFE is insignificant (Wald test p− value = 0.96).

Due to the increase in the usage of the court system from 64% in the PSM phase to 88%
in the experience phase, the distribution of farmers’ choice significantly changed in the EFE
treatment (Pearson’s chi-squared test p − value = 0.00). That is, experience leads to the
substitution of the elder/reputation system by the court/formal enforcement mechanism
when the court is effective13. The positive and significant correlation between the I/C
score and the choice of court system in columns 3 and 4 of table 3.2, however, suggests
that the underlying individualism and collectivism cultural effect creates a disparity in the
choice of the enforcement mechanism. That is, collectivists choose the elder/reputation
system to conduct long-distance more often than individualists even when both the formal
enforcement mechanism works efficiently and the experience has taken place.

Finding 3: Although experience induces use of the court/formal enforcement
mechanism by both individualist and collectivists subjects in the EFE treat-
ment, the underlying cultural effect persists over time.

The persistence of usage of informal enforcement mechanisms such as reputation sys-
tems suggests that the choice of enforcement mechanism is directly linked the cultural
dispositions to individualism and collectivisms. That is similar to what [28, 29] describes,

12It is noteworthy that the effect of cultural background on the intended trade is robust with respect to
exclusion of the TradePSM.

13In the IFE treatment, opting out of long-distance trade increases from 9% in the PSM phase to 28% in
the experience phase. Hence, experience induces higher rate of dropping out of long-distance trade. Taken
together, as mentioned in the section 3.3.2, the varying effect of experience leads to the rejection of the null
hypothesis that there is no significant difference in the distribution of farmers’ choice across treatments in the
experience phase (Pearson’s chi-squared test p− value = 0.00).
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Maghribi collectivists were employing a reputation system to conduct long-distance trade
despite of having had access to a reliable court system.

3.4 Discussion and Conclusion

This paper offers experimental evidence on the effect of individualistic/collectivistic cul-
tural dispositions on the choice of enforcement mechanism to conduct trade. This ex-
periment was designed such that access to both a formal and an informal enforcement
mechanism was simultaneously available.

Results suggest that regardless of experience, those with an individualistic disposition
employ the court system (i.e. formal enforcement) more often than their collectivist coun-
terparts, when the court system is effective. This, in turn, indicates that those with collec-
tivist leanings tend to use the informal enforcement mechanism even in the presence of an
effective formal enforcement mechanism. I also found that experience induced use of for-
mal enforcement mechanism in the efficient formal enforcement treatment. Nonetheless,
the entrenched underlying cultural effect still compelled subjects high on the collectivism
spectrum to use the informal enforcement mechanism significantly more often than those
high on individualism spectrum. In both the perfect stranger matching phase and the
experience phase of the inefficient formal enforcement treatment, individualistic and col-
lectivist groups did not significantly differ on their choice of enforcement mechanism or in
their decision to engage in long-distance trade.

The implications of having a systematic preference for enforcement mechanisms based
on cultural orientation are vast. From a historical point of view, evidence from this experi-
ment is consistent with the idea that cultural predispositions are important for institutional
choice similar to account that Maghribi traders who lived in a collectivistic community se-
lected a reputation system over a court system during the early Middle Ages. With respect
to policy prescription, it suggests that merely importing the legal apparatus would not
encourage the transition from impersonal to personal trade. That said, many questions
with respect to cultural orientation and enforcement mechanisms remain unanswered.
For example, I assumed the simultaneous presence of formal and informal enforcement
mechanisms in the experimental environment such that it was not possible to examine the
relationship of cultural disposition to the endogenous development of enforcement mech-
anisms. Exploring this relationship may be a fruitful avenue for the future research.
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Chapter 4

Testamentary Power and Welfare:
Islamic Inheritance Law versus
Primogeniture

"Landed wealth with administrative functions enabled the western European
nobility to resist royal absolutism in its most extreme forms."

[66, p. 177]

From a historical perspective, it is widely accepted that placing constraints on the con-
fiscatory power of an extractive, rent-seeking sovereign is one of the cornerstones of eco-
nomic development. In Western Europe, the nobles and merchants successfully spear-
headed a movement to place such constraints on their government, and as a result gained
legally enforceable property rights [63, 79]. In contrast, their Middle Eastern counterparts
failed to mobilize themselves to negotiate such rights [69, 5]. The nobles’ bargaining power
came from their accumulated landed wealth across generations [12]. Without the land that
they inherited from preceding generations, the nobles may not have been able to establish
the bargaining power necessary to successfully gain legally enforceable property rights.
Therefore, it can be argued that the state’s inheritance laws, which allow for intergenera-
tional landed wealth transfer, played a crucial role in shaping these conflict dynamics.

The question of why Western Europe prospered while the Middle East stagnated, has
long intrigued many scholars. To answer this question, however, many researchers fo-
cused on Western Europe [63] or solely sought the roots of this divergence in the late Mid-
dle Ages [1]. There have been some comparative studies of the institutional differences
between the two regions in the early Middle ages. For example, [28] investigated how
Mediterranean merchants of Islamic versus Christian regions conducted long-distance trade.
More recently, [5] probed the effect of military structures on the negotiations between the
sovereign and elites. They argue that in the Islamic regions, due to imported military
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slaves, sovereigns did not need to rely on the elites to finance their war efforts and there-
fore the elites were unsuccessful in their efforts to create enforceable property rights. From
the Islamic perspective, [54, 55, 57] argues that Islamic institutions such as the Islamic vari-
ant of trust (that is, waqf) created "evolutionary bottlenecks" that hindered the economic
development of the Middle East1. The aim of this paper is to probe the impact of inheri-
tance laws on economic development of Western Europe as compared to the Middle East.
Specifically, this paper seeks to explain how differences in the practice of inheritance law
affected the conflict between nobles and sovereign and how outcomes of this process af-
fected the welfare of nobles and peasants.

A brief overview of inheritance laws practiced in Western Europe versus the Middle
East is warranted here. At the time of these conflicts, some Western European countries
practiced primogeniture: a system of inheritance law that favors the firstborn son. In con-
trast, throughout the Islamic world, an inheritance law derived from the Qur’an was prac-
ticed wherein the inheritance is shared by all heirs. Utilizing a general equilibrium model,
I examined the effects of these differing laws on the outcome of tax negotiations between
nobles and the sovereigns. Specifically, I examined the impact of absolute primogeniture
[15, 73] in which all the land and family title is bestowed to the firstborn son and compared
it to the effects of Islamic inheritance law according to which Muslims have to divide their
wealth among heirs2.

I constructed a model with three types of agents: the sovereign, landlords/nobles, and
landless/peasants. Nobles own firms which, in turn, produce food. Production of food
requires three inputs namely labor, capital, and land. Peasants provide the labor force
required in the production of food. Furthermore, I assume that capital is equivalent to the
land improvement. That is, a part of hired labor is dedicated to maintaining and improving
the quality of the land while the rest of the labor force participates in the production of
food. In the model, nobles are homogeneous and each one inherits an equal parcel of land
that is used in the production of food.

The sovereign extracts a portion of the nobles’ production through tax3. There is a
conflict over the determination of the tax rate between the extractive sovereign and nobles.
The conflict resolution process is as follows: each individual noble puts forth an effort to
oppose the sovereign. There is a cost attached to such an effort. Furthermore, the tax
rate is an inverse function of the total effort of all nobles 4. This model would predict that
individual equilibrium effort level would decrease as the number of nobles increases. That
is because, considering a constant amount of land with equal shares, each noble owns a

1Kuran also mentioned Islamic inheritance law as one of the bottlenecks. He, however, emphasizes how
it prevented long lasting economic partnership and capital accumulation. In this paper, I mainly focus on the
effect of the Islamic inheritance law in the conflict between nobles and the sovereign.

2The share of male offspring is twice as much as female offspring. Nevertheless, in the model, I assume
equal shares since the land/wealth division is pivotal to this paper.

3The sovereign consumes the extracted portion.
4For a detailed theoretical approach to this type of conflict resolution see [26].
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smaller parcel of land, making the marginal benefit of opposition smaller. In other words,
from the point of view of the nobles, reductions in the tax rate amount to a public good,
such that an increase in the number of nobles creates a free rider problem. Without strong
opposition, it becomes easier for the sovereign to arbitrarily tax the nobles and peasants.

Consistent with the proposed model, the results of this study showed that under Is-
lamic inheritance laws, equilibrium tax rates were higher as compared to equilibrium tax
rates under primogeniture. This finding is also consistent with the idea that identification
of multiple heirs (i.e. landlords), leads to a weakening of bargaining positions.

The effect of an increase in the population of peasants on an individual peasant is neg-
ative but only if the number of peasants is over a certain threshold. The change in the
total welfare of peasants5, however, depends on the elasticity of wages with respect to the
number of peasants in the economy. In the case of an elastic function (that is, the absolute
value of this elasticity to be bigger than 1), there is an inverse relationship between the
population of peasants and their total welfare.

The extractive sovereign’s welfare increases as the population of nobles and peasants
increases. As the number of nobles increases, the total effort exerted by nobles to oppose
the sovereign falls. Therefore, the sovereign could extract a bigger portion of the produc-
tion via higher tax rates. The total production of the economy has a direct relationship with
the number of peasants. Therefore, as the number of peasants increases, the sovereign’s
portion of the economic pie increases as well.

As for the nobles, their welfare is an inverse function of their number. That is, as-
suming a fixed quantity of total land in the economy with equal shares, as the number of
nobles increases the marginal benefit of opposing the sovereign decreases. This leads to
less total resistance by the nobles (that is, a free rider problem) and eventually higher tax
rates. Increases in the number of peasants, however, leads to lower wages for peasants and
therefore higher benefit for the nobles.

I also examined the effect of technological progress on the agents’ welfare. I modeled
capital as the labor required to maintain/improve the land. Hence, technological progress
manifested as land maintenance/improvement requires a smaller portion of hired labor.
Technological advances lead to a lower equilibrium wage which unambiguously harms
peasants. On the other hand, lower wages increase the labor demand and therefore induce
a higher equilibrium production level that, in turn, favors the sovereign’s and nobles’ wel-
fare.

Under Islamic inheritance laws each landlord possessed a progressively smaller piece
of land as land got divided across generations. This of course creates a problem wherein
the landlords are forever placed at a disadvantage with respect to bargaining negotiations
with the sovereign. I argue that Islamic scholars, recognizing this bargaining problem,
invented the binding contract of "waqf". In this type of contract, a living person, regardless

5Total welfare of peasants defined as the number of peasants multiplied by wage.
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of his or her religion, dedicates the income stream generated by an immovable asset to the
provision of a social service in perpetuity (Kuran 2001). The founder of the waqf can
appoint one of their heirs as the manager with access to a portion of the income stream as
a salary. While charitable giving is one of the most celebrated good deeds in the Qur’an,
waqf, as a tool of wealth redistribution, is never mentioned there. In the 10th century,
Islamic scholars reinterpreted Qur’anic verses commanding believers to be charitable in
order to invent the sacred contract of waqf. Since other means of charitable giving already
existed in the Islamic world, the critical question is "what is the value added of having this
new institution?" The major difference between waqf and other means of charitable giving
is the indivisible and forever inalienable sacred asset created by the waqf contract. Such a
contract prevents the division of lands (that is, immovable assets in Islamic jurisprudence’s
jargon) among heirs and therefore effectively circumvents Islamic inheritance law.

A waqf asset is sacred and never to be divided. Hence, waqf technically creates a
primogeniture-like environment with both lower tax rates and redistribution of food from
nobles to peasants.

4.1 The model

4.1.1 Production function

There are three types of agents in this model, namely the sovereign, nobles, and peasants.
The number of people in each category is , 1, N, and M respectively. Unlike the peasants,
nobles own land. Nobles also own firms that produce food. A representative firm pro-
duces food y employing inputs; capital k , labor l and land z . The amount of the total land
is constant and normalized to 1. Further, nobles are identical and each own an equal parcel
of land z = 1

N . There is no land market and nobles inherit their land.The input market is
perfectly competitive and production occurs according to Cobb-Douglas technology:

y = f (k, l, z) = kαlβz1−α−β where α > 0, β > 0, α + β < 1 (4.1)

The total capital is the summation of inherited capital k and the new capital (∆k ≥ 0)
added by the noble (that is, k = k + ∆k).

Nobles maximize the following profit function:

max
k,l

(1− τ)kαlβz1−α−β − r(k− k)− wl (4.2)

Where τ ∈ [0, 1] is the tax rate on food production (for details on the determination of the
tax rate see section 4.1.2). Price of food is normalized to 1. w represents the wage per unit
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of labor6 and r represents the rent per unit of capital. First order conditions are as follows7:

(1− τ)αkα−1lβz1−α−β − r = 0 (4.3)

(1− τ)βkαlβ−1z1−α−β − w = 0 (4.4)

Dividing equation 4.4 by equation 4.3, I have:

k
l
=

αw
βr

(4.5)

I define the total demand for capital and labor to be K = Nk and L = Nl from equation
4.5 and therefore I have:

K
L
=

αw
βr

(4.6)

4.1.2 Determination of the tax rate

Tax collection has played a crucial role in the survival of sovereigns throughout history.
In a comparative study between the Ottoman empire and France, [2] suggest that the two
empires employed essentially similar methods of tax collection up until the end of 17th

century. Therefore, historical evidence supports the assumption that societies under Is-
lamic and Christian rule employed a similar taxation method. In this model, the sovereign
put forth an effort to extract a portion of the food production of the nobles. This entails a
conflict over the tax rate between nobles and the sovereign. The sovereign’s effort in this
conflict is normalized to 1. The total effort E of nobles in resisting taxes is the summation

of their individual effort ei, E =
i=N

∑
i=1

ei. I assume the conflict resolution function is of the

following form:

τ(E) =
1

1 + E
(4.7)

The above function follows the seminal paper of conflict resolution by [37]. It is impor-
tant to note that if nobles do not put any effort into the conflict at all, the sovereign will
take everything (that is, τ(0) = 1). In case nobles put the same effort as the sovereign (that
is, E = 1) then the tax rate will be 50% (τ(1) = 1

2 ). Finally, as the effort of nobles increases
the tax rate goes to zero (that is, τ(∞) = 0).

6Although serfdom was commonplace in feudalistic era, even serfs could keep a part of their revenue.
7Assuming interior solution or ∆k > 0.
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Therefore, for an individual noble choosing his own effort level, maximization changes
to the following:

max
k,l,e

(1− τ(E))kαlβz1−α−β − r(k− k)− wl − ce (4.8)

Where c is the marginal cost of effort to oppose the sovereign. While the first order
conditions for capital and labor are the same as in 4.3 and 4.4, the first order condition for
effort is as follows:

(
1

(1 + E)2 )k
αlβz1−α−β − c = 0 (4.9)

Since nobles are identical, in the symmetric Nash equilibrium, each individual noble
exert the same effort level e∗:

e∗ =
1
N

[(
kαlβz1−α−β

c

) 1
2

− 1
]

(4.10)

And therefore, the equilibrium total effort E∗:

E∗ =
(

kαlβz1−α−β

c

) 1
2

− 1 (4.11)

The necessary assumption is that the value of production measured in food is bigger
than the marginal cost of effort (that is, kαlβz1−α−β > c).

4.1.3 Capital and labor market

Soil improvement was a crucial factor in the production of food and the "agricultural rev-
olution" during the early Middle Ages [80]. Hence, this model assumes that the capital is
the equivalent of land improvement. This process has a technological parameter γ, which
is the labor required to create a unit of capital/land improvement. In this case, the cost per
unit of new capital is r = γw. This changes equations 4.5 and 4.6 to the following:

k
l
=

K
L
=

α

βγ
(4.12)

The interpretation of this assumption is that nobles hire some labor to build the addi-
tional capital stock while the rest of the labor is directed toward producing food.

The supply of the labor is constant and equal to M. The demand has two separate
parts: one consists of a labor force that was hired to build the new capital γ∆K and the
other consists of a labor force that directly produces the food L. Hence, the labor market
clearing condition is as follows:

γ∆K + L = M (4.13)
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Having K = K + ∆K and factoring out L, I have:

L(
γK
L

+ 1) = M + γK (4.14)

In the equilibrium, using the equation 4.12, I have:

L∗(
α

β
+ 1) = M + γK (4.15)

L∗ =
β(M + γK)

α + β
(4.16)

Using equations 4.12 and 4.16, the optimal level of the total capital is:

K∗ =
α(M + γK)

γ(α + β)
(4.17)

As for the optimal individual effort level of each landlord, knowing that z = 1
N , I can

rewrite equation 4.10 as follows:

e∗ =
1
N

[(
(Nk)α(Nl)β

Nc

) 1
2

− 1
]

(4.18)

Considering that L = lN and K = kN, I have:

e∗ =
1
N

[(
KαLβ

Nc

) 1
2

− 1
]
=

1
N

[(
(K

L )
αLα+β

Nc

) 1
2

− 1
]

(4.19)

Plugging back K
L and L∗ from equations 4.12 and 4.16, I have:

e∗ =
1
N

[(
α

βγ

)α/2(
β(M + γK)

α + β

) α+β
2

(Nc)−
1
2 − 1

]
(4.20)

And therefore the total effort of nobles E∗ is:

E∗ =
(

α

βγ

)α/2(
β(M + γK)

α + β

) α+β
2

(Nc)−
1
2 − 1 (4.21)

4.1.4 Comparative statics

To reiterate, the key difference in the inheritance law practiced in Western Europe versus
Middle East is that under primogeniture the nobles’ land remain intact in the hand of their
firstborn son while under Islamic inheritance law the land was divided among heirs.

In the context of this model, under primogeniture number of nobles is constant and
equal to NP. Under Islamic inheritance law, however, number of landlords N Iis increas-
ing over time. So, if I assume both an identical initial population structure and a constant
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population growth rate, at any cross section of time, number of nobles under Islamic in-
heritance law is more than number of nobles under primogeniture (that is, N I > Np).

Following the same argument, the number of peasants is higher under primogeniture
due to the downward mobility associated with this system (that is, MP > MI).

To find the effect of having these different inheritance laws in place, I compare the
optimal level of wage, labor, and nobles effort under each practice.

The wage

Rewriting equation 4.4, the wage needed to support a given level of labor demand is as
follows:

w = (1− τ(E))β(
K
L
)αLα+β−1 (4.22)

It is important to note that the above equation has an economically relevant solution
(for details see appendix C.1). Plugging back the optimal total effort of nobles E∗ from the
equation 4.21 into the equation 4.7, I also have:

τ∗ =

(
α

βγ

)− α
2
(

β(M + γK)

α + β

)− α+β
2

(Nc)
1
2 (4.23)

Therefore, in the equilibrium, using equations 4.12, 4.16, and 4.23, I have:

w∗ =
(

1−
(

α

βγ

)− α
2
(

β(M + γK)

α + β

)− α+β
2

(Nc)
1
2

)
β

(
α

βγ

)α(
β(M + γK)

α + β

)α+β−1

(4.24)

To make the notation less bearing, I use reduced forms where φ1 ≡ β

(
α

βγ

)α

and φ2 ≡(
α

βγ

)− α
2

(NC)
1
2 8. Taking partial derivative of wage with respect to M, I have:

∂w∗

∂M
= w∗M =

(
β(α + β− 1)

α + β

(
β(M + γK)

α + β

)α+β−2

−
(

β(α + β− 2)
2(α + β)

)(
β(M + γK)

α + β

) α+β
2 −2

φ2

)
φ1

(4.25)
Notice that α + β − 1 < 0. Hence, there are two contradicting forces here. The di-

rect effect of an increase in M that manifests as a rightward shift in the supply of labor
work decreases the equilibrium wage. Through higher total effort by nobles, however, the
equilibrium wage should indirectly increase. That is, as an increase in the number of peas-
ants and therefore food supply occurs, nobles put more effort into resisting the sovereign.
Hence, tax falls, labor demand increases, and eventually wage level rises. Under the fol-
lowing condition, the abovementioned partial derivative is negative:

8Both φ1 and φ2 are positive.
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M >
α + β

β

((
α + β− 2

2(α + β− 1)

)
φ2

) 2
α+β

− γK (4.26)

If I assume that ψ = 1− α− β (ψ is the output elasticity of land.), then I have;
(

α+β−2
2(α+β−1)

)
≡

( 1
2 )(

ψ+1
ψ ) where ψ ∈ (0, 1). As ψ → 0 the term (ψ+1

ψ ) → ∞ and as ψ → 1 the term

(ψ+1
ψ )→ 2. Therefore, ( 1

2 )(
ψ+1

ψ ) ∈ (1, ∞). Having this, I can rewrite equation 4.26 as:

M >
1− ψ

β

((
ψ + 1

2ψ

)
φ2

) 2
1−ψ

− γK (4.27)

The above equation indicates that there should be enough peasants in the economy to
make food production a viable option. This is in accordance with [14] findings in which
he argues that there is an inverse relationship between the population and wage "in the
Malthusian era".

The only channel through which the number of nobles could affect the equilibrium
wage is the tax rate. This effect could be calculated from the following partial derivative:

∂w∗

∂N
= w∗N =

(
− 1

2
N−

1
2

(
α

βγ

)− α
2
(

β(M + γK)

α + β

)− α+β
2

c
1
2

)
φ1

(
β(M + γK)

α + β

)α+β−1

< 0

(4.28)
As the number of nobles increases, each individual noble owns a smaller parcel of land,

thereby leading to a lower marginal benefit for resisting the sovereign. Lower effort by
nobles (see section 4.1.4 for details), in turn, leads to higher tax rates, lower labor demand,
and a lower equilibrium wage.

Nobles’ effort

Now the question is how the change in the number of peasants M affects the effort of
nobles E or what is the sign of EM = ∂E

∂M . To determine the sign of the above partial
derivative I employ equation 4.21.

∂E
∂M

= (
α

βγ
)

α
2 (

β

2
)

(
β(M + γK)

α + β

) α+β
2 −1

(Nc)−
1
2 > 0 (4.29)

Consequently, I have EM = ∂E
∂M > 0. The interpretation is very intuitive. As the num-

ber of peasants grows, wage drops, and hired labor grows, and nobles make more profit.
Hence, they put a higher level of effort to oppose the sovereign and therefore protect their
profit. As for the effect of a change in the number of nobles on the the total effort, again,
employing equation 4.21 I have:
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∂E
∂N

= (−1
2
)N−

3
2 c−

1
2

(
α

βγ

)α/2(
β(M + γK)

α + β

) α+β
2

< 0 (4.30)

From the nobles point of view, opposing the sovereign to reduce taxes is a public good.
Hence, an increase in the number of nobles leads to a free rider problem.

The labor

To analyze the effect of change in both the number of peasants and nobles on the equilib-
rium labor, I go back to FOCs. From equation 4.4, I have:

w = (1− τ)β(
K
L
)αLα+β−1 (4.31)

Substituting from equation 4.12 and moving L to the left hand side, I have:

L =

(
(1− τ)

β

w
(

α

βγ
)α

) 1
1−α−β

(4.32)

Considering equation 4.32, I investigate the effect of the change in the supply of labor
M on the equilibrium labor. This effect works through two specific channels namely tax
rate τ and wage w. The direct effect of a change in supply of labor on the equilibrium labor
is through changes in the equilibrium wage. Mathematically speaking, L

(
w(M), τ(M)

)
and therefore the partial derivative with respect to M is LM = ∂L

∂M = ∂L
∂τ

∂τ
∂M + ∂L

∂w
∂w
∂M .

Using equation 4.23, I investigate how a change in the labor supply M affect the equi-
librium tax rate τ.

∂τ

∂M
=

(
−β

2

)(
α

βγ

)− α
2
(

β(M + γK)

α + β

)− α+β
2 −1

(Nc)
1
2 < 0 (4.33)

Considering that ∂L
∂τ < 0 the total effect of the tax rate channel on the equilibrium labor

is positive or ∂L
∂τ

∂τ
∂M > 0. As for the wage channel I have the following:

∂L
∂w

= (− 1
1− α− β

)w(− 1
1−α−β )−1

(
(1− τ)β(

α

βγ
)α

) 1
1−α−β

< 0 (4.34)

Assuming the population of peasants is large enough or the condition of the inequality
4.26 is satisfied, then the following holds: ∂w

∂M < 0 and therefore LM = ∂L
∂M > 0. The

interpretation is simple, as M or supply of the labor increases, nobles put forth more effort
to oppose the sovereign, the equilibrium tax rate decreases, the equilibrium wage drops,
and eventually the equilibrium labor increases.
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4.1.5 Welfare

In this section, I investigate the effect of change in the population structure (that is, M and
N in the model) on the welfare of agents namely the sovereign, peasants, and nobles.

Peasants

For an individual peasant who earns the wage w∗ in the equilibrium, the direction of wel-
fare change would be the same as w∗. In the condition that inequality 4.26 holds, wage is
a decreasing function of the number of peasants. The question, however, is, how the total
welfare of peasants ηL would react to a change in the number of peasants:

ηL = wM (4.35)

Taking the derivative with respect to M, I have:

dηL

dM
= ηL

M =
∂w∗

∂M
M + w∗ (4.36)

dηL

dM
= ηL

M = w∗
[∂w∗

∂M
M
w∗

+ 1
]

(4.37)

For the total welfare of peasants to be positively affected by the increase in the popula-
tion of peasants, the absolute value of the below elasticity should be less than 1:∣∣∣∂w∗

∂M
M
w∗

∣∣∣ < 1 (4.38)

What about the effect of the number of nobles? The following equation shows that
the partial derivative of peasants’ total welfare with respect to the number of nobles is
unambiguously negative.

∂ηL

∂N
= ηL

M =
∂w∗

∂N
M < 0 (4.39)

The details are as follows:

∂ηL

∂N
= ηL

N =

(
− 1

2
N−

1
2

(
α

βγ

)− α
2
(

β(M + γK)

α + β

)− α+β
2

c
1
2

)
φ1

(
β(M + γK)

α + β

)α+β−1

M < 0

(4.40)
That is, as the number of nobles increases, the total effort of nobles to oppose the

sovereign decreases, the equilibrium wage decreases, and therefore the total welfare of
peasants decreases.
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The sovereign

The sovereign, in this model, taxes the food production of nobles. Therefore, his total
welfare is as follows:

ηS = Nτkαlβz1−α−β (4.41)

Plugging back z = 1
N and rewriting the equation 4.41, I have:

ηS = τKαLβ = τ(
K
L
)αLα+β (4.42)

Plugging back from equations 4.12, 4.16, and 4.23, I have:

ηS =

(
α

βγ

) α
2
(

β(M + γK)

α + β

) α+β
2

(Nc)
1
2 (4.43)

As for the partial derivatives, I have:

∂ηS

∂M
= ηS

M = (
β

2
)φ−1

2

(
β(M + γK)

α + β

) α+β
2 −1

> 0 (4.44)

∂ηS

∂N
= ηS

N =
1
2

N−
1
2

(
α

βγ

) α
2
(

β(M + γK)

α + β

) α+β
2

c
1
2 > 0 (4.45)

Clearly, as the number of either peasants or nobles increases, the sovereign’s welfare
increases as well.

Nobles

For an individual noble the profit function ηn is as follows:

ηn = (1− τ)kαlβz1−α−β − r(k− k)− wl − ce (4.46)

Plugging back z = 1
N , I have:

ηn = N−1(1− τ)(Nk)α(Nl)β − r(k− k)− wl − ce (4.47)

The total profit of nobles ηN is:

ηN = Nηn = (1− τ)KαLβ − r(K− K)− wL− cE (4.48)

Rewriting equation 4.48, I have:

ηN = (1− τ)(
K
L
)αLα+β − wγ(K− K)− wL− cE (4.49)

Plugging back from equation 4.4, I have:
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ηN =
1
β

wL− wγ(K− K)− wL− cE = (
1
β
− 1)wL− wγ(K− K)− cE (4.50)

Through manipulation of equation 4.50, I have:

ηN = (
ψ

β
)wL + wγK− cE (4.51)

In general, as the number of peasants M grows the equilibrium wage decreases. This,
in turn, leads to a higher level of profit ηN . Due to the increase in efforts to oppose the
sovereign and therefore keep the bigger portion of the profit, the effect of an increase in
the number of peasant would be partially offset. However, according to the Envelope
theorem, the indirect effects cancel each other out, and therefore I have:

∂ηN

∂M
= ηN

M = (
ψ

β
)

∂wL
∂M

+ γK
∂w
∂M
− c

∂E
∂M

> 0 (4.52)

Considering equation 4.51, as the number of nobles increases, the profit directly de-
creases due to ∂wL

∂N < 0 9 and ∂w
∂N < 0. This effect is partially offset by the lower level of

total effort that occurs due to the free rider problem. That is, as the number of nobles in-
creases, the total effort exerted by nobles to oppose the sovereign decreases. However, due
to the Envelope theorem, I have :

∂ηN

∂N
= ηN

N = (
ψ

β
)

∂wL
∂N

+ γK
∂w
∂N
− c

∂E
∂N

< 0 (4.53)

Notice that if I divide both side of equation 4.51, I have the welfare for an individual
noble:

ηn = (
ψ

β
)wl + wγk− ce (4.54)

According to the Envelope theorem the total effect of an increase in number of nobles
on an individual noble is equal to the partial effect. Therefore, similar to equation 4.53, I
have:

∂ηn

∂N
= ηn

N = (
ψ

β
)

∂wl
∂N

+ γk
∂w
∂N
− c

∂e
∂N

< 0 (4.55)

9

wL =

(
1−

(
α

βγ

)− α
2
(

β(M+γK)
α+β

)− α+β
2

(Nc)
1
2

)
β

(
α

βγ

)α(
β(M+γK)

α+β

)α+β

The partial derivative with respect to N is: ∂wL
∂N =

(
− 1

2 N−
1
2

(
α

βγ

)− α
2
(

β(M+γK)
α+β

)− α+β
2

c
1
2

)
φ1

(
β(M+γK)

α+β

)α+β

<

0

The partial derivative with respect to M is: ∂wL
∂M =

(
β

β(M+γK)
α+β

)α+β−1

− (
β
2 )

(
β(M+γK)

α+β

) α+β
2 −1

φ2

)
φ1

The above equation is always positive when ∂w
∂M < 0.
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A change in an individual noble’s welfare follows the same direction as the total wel-
fare of the nobles. Hence, an increase in the number of peasants M and a decrease in the
number of nobles N will increase individual nobles’ welfare.

Considering the structure of the population under each inheritance system, there are
more nobles/landlords under Islamic inheritance law compared to primogeniture (that is,
N I > Np). In the case that both types of societies started with the same population and
population growth rate, the number of peasants under Islamic inheritance law is lower
than the number of peasants under primogeniture (that is, MP > MI) due to the down-
ward mobility under primogeniture.

There are fewer nobles and more peasants in a society under primogeniture compared
to a society under Islamic inheritance law. More peasants, according to equation 4.52, leads
to higher equilibrium profit for nobles. Furthermore, fewer nobles, according to equation
4.53, increases nobles’ profit. Taken together, primogeniture unambiguously increases the
welfare of nobles.

Although the sovereign benefits from a higher number of peasants in the economy,
this effect is offset by the nobles’ effort to resist higher tax rates. The overall effect on the
sovereign’s welfare depends on the magnitude of change in the number of both peasants
and nobles. While an individual peasant, due to the lower equilibrium wage, suffers from
the primogeniture, the change in the total welfare of peasants depends on the elasticity of
wage with respect to the number of peasants. The total welfare of peasants would fall in
case that the absolute value of the aforementioned elasticity is bigger than 1.

In a society under primogeniture compared to a society under Islamic inheritance law
there are less nobles. Hence, in the conflict between nobles and the sovereign, primogeni-
ture created stronger constraints on the sovereign’s tax behavior.

4.2 The Muslims’ solution: Waqf

I argue that Islamic jurists, recognizing the handicap that the division of land creates in the
conflict between the sovereign and nobles, invented a new form of contract, namely waqf,
to keep the lands undivided. In general, "a waqf is an unincorporated trust established
under Islamic law by a living man or woman for the provision of a designated social ser-
vice in perpetuity. Its activities are financed by revenue-bearing [immovable] assets that
have been rendered forever inalienable (Kuran, 2001, p.842)." As noted before, the founder
of a waqf can appoint anybody as the manager of the waqf. "Family waqf"10 is the case in
which either the manager or the residual claimant of the waqf is a family member of the
founder. Otherwise, when neither the manager nor the residual claimant of the waqf is a

10 According to [56] , in the 17th Ottoman Empire, around 21 percent of registered waqf cases were family
waqf.
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family member, waqf is considered to be a "charitable" one. In both cases, however, the
waqf asset will remain undivided under the supervision of a manager.

It has been estimated that, after the First World War, toward the end of the Ottoman
Empire, around 75% of its farming land were owqaf [53]. Another estimate indicates that,
at the end of 18th century, the income stream generated by owqaf was around 33% of
the Ottoman Empire’s total revenue [81]. Thus, the importance of waqf is evident in the
economic cycle of the Ottoman Empire, as the superpower of the Islamic world.

It is important to note that the word waqf is not mentioned in the Qur’an. The in-
vention of the waqf contract hinged on the Islamic scholars’ reinterpretation of Qur’anic
verses emphasizing charitable giving. As [53] claims, most of the verses that served as the
basis for waqf could also "be interpreted as instructing believers to be charitable or to pay
the Islamic taxes known as zakat." This indicates that the invention of waqf contracts is not
a charitable driven cause as the other tools for charitable giving already existed.

Considering the confiscatory appetite of extractive sovereigns coupled with the bar-
gaining problem that Islamic inheritance law creates, Islamic jurists had to come up with
a solution which guarantees property rights and lower taxes. In the conflict between no-
bles and the sovereign, the free rider problem worsens as the number of nobles increases.
Therefore, the very first mission of Islamic jurists was to somehow avoid the Islamic inher-
itance law. Through waqf contracts, Islamic jurists successfully created sacred assets that
are forever indivisible.

Another example of a waqf contract being used to sidestep Islamic laws is a cash waqf.
In the early centuries of Islam, owqaf 11 were limited to immovable assets. To circumvent
the interest ban, Islamic jurists invented the cash waqf under which a person could pledge
a certain amount of cash to be loaned with a predetermined interest rate. Of the income
stream generated via the interest both a public service would have been provided and a
salary would have been paid to a manager. Lending money through a cash waqf was
ubiquitous in the 17th century Ottoman Empire to the point that more than a third of waqf
registries in the Istanbul’s court involved cases of cash waqf [56]. In this paper, however, I
focus on the waqf of immovable assets since it is essential to the conflict process.

A family waqf effectively circumvents the Islamic inheritance law and keeps the land
intact in the hands of one of the heirs. In turn, this creates a primogeniture-like environ-
ment with income redistribution from landlords to peasants. Historically, owqaf were the
source of public good provision in Islamic countries. Hence, a sovereign had two main
reasons to not confiscate a waqf. First, the redistribution of income through provision of
public goods would keep the populous content, and therefore lower the probability of re-
bellion. Second, confiscating a waqf was to go against the religious authority. Religious
authority, as [68] argues, provided protection against probable rebellions. Therefore, in the
long-run, undermining religious legitimacy would harm the sovereign.

11Plural of waqf
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Under waqf portion θ of landed wealth is redistributed among peasants. That is, the
nobles problem changes to the following:

max
k,l

(1− θ)(1− τ)kαlβz1−α−β − r(k− k)− wl − ce (4.56)

This only creates a steady stream of income from nobles to peasants which, in turn, im-
proves the welfare of peasants under Islamic law.

4.2.1 Waqf rigidities

Waqf creates an environment in which not only the lower tax rate is achieved, but also
the welfare gap between nobles and peasants is arguably smaller. As noted before, a waqf
dedicates an asset to a specific cause in perpetuity.In today’s dynamic world, as time goes
by, new technologies may come to effect. In this model, the positive technology shocks are
interpreted as decrease in γ.

As in section 4.3, "in the Malthusian era", needing a smaller labor force for the land im-
provement (that is, technological progress) favored the sovereign and nobles while putting
peasants at a disadvantage. Hence, in such a context, waqf rigidities worked in favor of
peasants.

Examples of rigidities are abundant. Searching through Kuran’s 17th century Istanbul’
s court documents12, I found many cases in which either the founder or the manager of the
waqf filed for annulment of the waqf contract. Without exception, Istanbul’s courts ruled
to uphold the original stipulations of the founder stating that a waqf contract cannot be
annulled.

In one of the cases adjudicated by the Istanbul court in 1605, a woman named Gulhamr
Hatun filed for annulment of the house that she had given away as part of a waqf contract.
The following is an excerpt from the court case:

"Gulhamr Hatun endowed a house in the Muyetzade neighborhood on condition that
it would be used by her as long as she lives... After the completion of the registration
procedure, Gulhamr Hatun claims, based on the views of an Islamic jurist, that the
waqf deed is invalid and should be annulled. The waqf’s mutawali counters that, based
on views of other Islamic jurists, the waqf is valid. In conclusion, agreeing with the
mutawali, the court decides that the waqf deed cannot be annulled."

[56, p. 264].

In the same vein, another waqf founder unsuccessfully sued the mutawali that he had
appointed to annul the waqf contract. The following is from the court case:

12 These documents were published by [56].
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"El-Hac Bilal, a resident of Gatala, endows his house in the Breketzade neighborhood
on the following condition. He himself will use the house for the rest of his life, to be
followed by his wife Zamane and his children. After the end of his line, his emancipated
slaves and their children will use the house ... After the recording of these stipulations,
Bilal claims, involving the views of certain Islamic jurists, that the waqf deed is in-
valid and sues the mutawali that he himself has appointed to the waqf. The mutawali
counters that the waqf is valid, based on views of other Islamic jurists. In conclusion,
agreeing with mutawali, the court decides that the waqf deed cannot be annulled. "

[56, p. 190].

The abovementioned cases are indicative of the pattern of inflexible rulings in which the
stipulation of a waqf founder was never to be altered, even if the founder herself wishes
to change the waqf contract. In the section below, I investigate the effect of technological
progress combined with waqf rigidities on the economic agents’ welfare.

4.3 Technological progress

From a historical perspective, how technological progress affected the welfare of peasants,
nobles, and the sovereign is a critical question. To provide an answer, I first examined the
effect of technological progress on the equilibrium wage, labor, and nobles’ effort. Notice
that in the context of this model, technological progress manifests as lower level of γ.

In this model, technological progress translates to needing fewer laborers for land im-
provement or smaller γ. Intuitively, technological progress should lower labor demand
and equilibrium wage. Therefore, the effect of technological progress on the equilibrium
wage is negative (that is, ∂w

∂γ > 0 ).
Here the important question is how technological progress affects the equilibrium tax

rate. To answer this, I take partial deravative from equation 4.23 with respects to γ.
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To determine the sign of the above partial derivative, I only need to focus on the term

in the parenthesis. This term could be simplified to the following:

K
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Assuming interior solution or ∆K > 0, I always have ∂τ
∂γ > 0. Now, the effect of

technological progress on the equilibrium L is:
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(4.59)
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From section 4.1.4, I know that the partial derivatives of the labor with respect to both
the equilibrium wage and equilibrium tax rate are negative. Taken together with the pos-
itive relationship of both the tax rate and wage with the technological progress, I have,
∂L
∂γ < 0.

From equation 4.7 I know that there is an opposite relationship between nobles level of
total effort and the equilibrium tax rate. Hence, I have ∂E

∂γ < 0.

4.3.1 Welfare

Peasants

For an individual peasant, welfare is the wage that he receives. Therefore, changes in the
welfare of an individual peasant with respect to γ is equal to changes in the equilibrium
wage. The total welfare of peasants follows equation 4.35:

∂ηL

∂γ
= ηL

γ =
∂w∗

∂γ
M > 0 (4.60)

To reiterate, technological progress manifests as smaller γ. Hence, it leads to a lower
level of individual and total welfare for peasants.

The sovereign

To determine the effect of the technological progress on the sovereign’s welfare, I take a
partial derivative of equation 4.43 with respect to γ.
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The sign of equation 4.61 depends on the term in the parenthesis. I will show that this

term is always negative and therefore the above partial derivative is always negative:
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After some simplifications, I have:

(
α
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(4.63)

Substituting from equation 4.12, I have:

K > K (4.64)
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Assuming interior solution for nobles problem or ∆K > 0, the above equation always
holds and therefore ∂ηS

∂γ = ηS
γ < 0. Hence, technological progress increases the sovereign’s

welfare.

Nobles

The direct effect of technological progress on the nobles’ profit is through lower equilib-
rium wages, and therefore higher level of equilibrium labor. This effect is partially offset
by the higher effort that nobles put forth to oppose the sovereign. According to the Enve-
lope theorem, the total effect of technological change would be equal to the direct effect of
technological progress. Hence, in this model, technological progress favors nobles.

Interestingly, technological progress increases the welfare of nobles and the sovereign
while it harms the peasants. Although during " the Malthusian era" waqf rigidities worked
in favor of the peasants, outside of this era it may have reduced the adaptation rate of new
technologies contributing to the future divergence between Western Europe and Middle
East.

4.4 Discussion and Conclusion

Having enforceable property rights that prevent arbitrary taxation is the bedrock of eco-
nomic development. Such rights, in a historical context, are commonly the outcome of
the conflicts between the extractive sovereign and nobles. In this paper, I investigated the
effect of Islamic inheritance law and primogeniture on the economic paths that they create
in the Middle East and Western Europe. In the presence of an extractive sovereign, I found
that the Islamic inheritance law generates an environment in which nobles are unable to
effectively oppose the sovereign’s tax behavior. This is due to the lower effort exerted by
the nobles. On the other hand, under primogeniture, nobles, due to their smaller num-
ber and therefore better coordination, successfully opposed the sovereign and achieved a
lower tax rate. This, in turn, led to a higher wealth level for nobles compared to the level
produced under Islamic inheritance law. Furthermore, increases in the number of peasants
favor both nobles and the sovereign. An individual peasant is, however, worse off.

I argued that Islamic jurists, recognizing the problem created by land division, invented
the waqf contract through the reinterpretation of Qur’anic verses. This contract renders
income-generating immovable assets such as farming lands forever indivisible and inalien-
able. Also, a waqf contract mandates that the income stream generated by the waqf asset
must be used towards a public service. In this way, waqf contracts circumvent the Islamic
inheritance law that mandates the sharing of inheritance, and redistributed wealth from
nobles to peasants by mandating public service. Study of this institution and how it affects
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the conflict between the extractive sovereign and nobles may prove to be a fruitful future
research avenue.

62



Chapter 5

Conclusion

In the first chapter, using a laboratory experiment, we studied the effect of cultural dispo-
sitions to individualism and collectivism on the tendency to seek trade opportunity. Our
findings suggest that individualists tend to be more willing to trade than collectivists. Two
channels through which collectivism dampens long-distance trade are the external cost
imposed on local merchants and the stereotyping of traveling merchants. In particular, we
find that individualist farmers are less deterred from trade by cheating than are collectivist
farmers. The formal enforcement mechanism, however, mitigates this difference. The im-
posed external cost is not strong enough to cause a significant behavioral difference in the
first period of any treatment; however, upon eliminating the role of local merchant in the
NoLM treatment, the behavioral difference after being cheated observed in the NE, WE,
and SE treatments, disappears. This indicates the importance of context to the collectivist
farmers. The norm and belief elicitation tasks also established that individualists perceive
traveling merchants to be more cooperative than collectivists. Our findings suggest that
cultural dispositions take precedent to exogenous enforcement mechanisms’ power in the
farmers’ decision-making process. That is, cultural dispositions have clear economic con-
sequences by influencing the probability of engaging in long-distance trade.

The implications of having a higher tendency to engage in the local trade are vast. In
particular, such a tendency structures the economy to be more regionalized and therefore
dampens the probability to engage in long-distance trades. Furthermore, this potentially
leads to not only loss of a mutually beneficial outcome for trade parties but also hinders
the development of the institutions required for impersonal trades.

The second chapter offers experimental evidence on the effect of individualistic and
collectivistic cultural dispositions on the choice of enforcement mechanism to conduct
trade. This experiment was designed such that access to both a formal and an informal
enforcement mechanism was simultaneously available. Results suggest that regardless of
experience, those with an individualistic disposition employ the court system (i.e. for-
mal enforcement) more often than their collectivist counterparts, when the court system
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is effective. This, in turn, indicates that those with collectivist leanings tend to use the
informal enforcement mechanism even in the presence of an effective formal enforcement
mechanism. I also found that experience induced use of formal enforcement mechanism
in the efficient formal enforcement treatment. Nonetheless, the entrenched underlying
cultural effect still compelled subjects high on the collectivism spectrum to use the infor-
mal enforcement mechanism significantly more often than those high on individualism
spectrum. In both the perfect stranger matching phase and the experience phase of the
inefficient formal enforcement treatment, individualistic and collectivist groups did not
significantly differ on their choice of enforcement mechanism or in their decision to en-
gage in long-distance trade.

Having a systemic preferences for reputation system over a court system changes the
institutional trajectory of a collectivistic society. That is, the court system, as it seen in
some Middle Eastern countries even today, remain in a primitive form in which one person
plays the role of judge, prosecutor, and jury. Taken together with higher tendency to trade
at the local level, Middle Eastern countries have been put in an economic disadvantage
compared to their Western European counterparts.

Having enforceable property rights that prevent arbitrary taxation is the bedrock of
economic development. Such rights, in a historical context, are commonly the outcome
of the conflicts between the extractive sovereign and nobles. In the third chapter, I in-
vestigated the effect of Islamic inheritance law and primogeniture on the economic paths
that they create in the Middle East and Western Europe. In the presence of an extractive
sovereign, I found that the Islamic inheritance law generates an environment in which no-
bles are unable to effectively oppose the sovereign’s tax behavior. This is due to the lower
effort exerted by the nobles. On the other hand, under primogeniture, nobles, due to their
smaller number and therefore better coordination, successfully opposed the sovereign and
achieved a lower tax rate. This, in turn, led to a higher wealth level for nobles compared
to the level produced under Islamic inheritance law. Furthermore, increases in the num-
ber of peasants favor both nobles and the sovereign. An individual peasant is, however,
worse off. I argued that Islamic jurists, recognizing the problem created by land division,
invented the waqf contract through the reinterpretation of Qur’anic verses. This contract
renders income-generating immovable assets such as farming lands forever indivisible and
inalienable. Also, a waqf contract mandates that the income stream generated by the waqf
asset must be used towards a public service. In this way, waqf contracts circumvent the
Islamic inheritance law that mandates the sharing of inheritance, and redistributed wealth
from nobles to peasants by mandating public service.

Overall, the collectivist tendency to engage in local trades using a reputation system
as the enforcement mechanism restrained trade relationships at the personal level. That
is, not only some opportunities for mutually beneficial trade were lost but also the forma-
tion of a strong third party enforcement was laggard. Moreover, waqf rigidities, outside
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of " the Malthusian era", had reduced the adaptation rate of new technologies. Taken to-
gether waqf rigidities along with the collectivist tendencies to trade at the personal level
contributed to the future divergence between Western Europe and Middle East.

65



Bibliography

[1] Daron Acemoglu, Simon Johnson, and James Robinson. The rise of europe: Atlantic
trade, institutional change, and economic growth. The American Economic Review,
95(3):546–579, 2005.

[2] Eliana Balla and Noel D Johnson. Fiscal crisis and institutional change in the ottoman
empire and france. The Journal of Economic History, 69(03):809–845, 2009.

[3] J. Berg, J. Dickhaut, and K. McCabe. Trust, reciprocity, and social history. Games and
Economic Behavior, 10(1):122–142, 1995.

[4] Helen Bernhard, Urs Fischbacher, and Ernst Fehr. Parochial altruism in humans. Na-
ture, 442(7105):912–915, 2006.

[5] Lisa Blaydes and Eric Chaney. The feudal revolution and europe’s rise: Political di-
vergence of the christian west and the muslim world before 1500 ce. American Political
Science Review, 107(01):16–34, 2013.

[6] Iris Bohnet, Bruno S Frey, and Steffen Huck. More order with less law: On contract
enforcement, trust, and crowding. American Political Science Review, 95(1):131–144,
2001.

[7] Iris Bohnet, Fiona Greig, Benedikt Herrmann, and Richard Zeckhauser. Betrayal aver-
sion: Evidence from brazil, china, oman, switzerland, turkey, and the united states.
American Economic Review, pages 294–310, 2008.

[8] Iris Bohnet, Heike Harmgart, Jean-Robert Tyran, et al. Learning trust. Journal of the
European Economic Association, 3(2-3):322–329, 2005.

[9] Iris Bohnet and Steffen Huck. Repetition and reputation: Implications for trust and
trustworthiness when institutions change. American Economic Review, 94(2):362–366,
2004.

[10] Michael Harris Bond, Kwok Leung, Al Au, Kwok-Kit Tong, Sharon Reimel De Car-
rasquel, Fumio Murakami, Susumu Yamaguchi, Günter Bierbrauer, Theodore M Sin-
gelis, Markus Broer, et al. Culture-level dimensions of social axioms and their corre-
lates across 41 cultures. Journal of Cross-Cultural Psychology, 35(5):548–570, 2004.

[11] Alessandra Cassar, Daniel Friedman, and Patricia Higino Schneider. A laboratory
investigation of networked markets. The Economic Journal, 120(547):919–943, 2010.

66



[12] Eric Chaney. Separation of powers and the medieval roots of institutional divergence
between europe and the islamic middle east. Institutions and Comparative Economic
Development, 150:116, 2012.

[13] Gary Charness, Ninghua Du, and Chun-Lei Yang. Trust and trustworthiness reputa-
tions in an investment game. Games and Economic Behavior, 72(2):361–375, 2011.

[14] Gregory Clark. The condition of the working class in england, 1209–2004. Journal of
Political Economy, 113(6):1307–1340, 2005.

[15] John P Cooper. Patterns of inheritance and settlement by great landowners from the
fifteenth to the eighteenth centuries. Family and Inheritance; Rural Society in Western
Europe, 1976.

[16] James C. Cox. How to identify trust and reciprocity. Games and Economic Behavior,
46(2):260 – 281, 2004.

[17] James C. Cox and Cary A. Deck. On the nature of reciprocal motives. Economic Inquiry,
43(3):623–635, 2005.

[18] R De Roover. The organisation of trade. cambridge economic history of europe, vol.
iii, 1965.

[19] Philippe Dollinger. The German Hansa. Stanford University Press, 1970.

[20] Catherine C Eckel and Rick K Wilson. Is trust a risky decision? Journal of Economic
Behavior & Organization, 55(4):447–465, 2004.

[21] Ernst Fehr. On the economics and biology of trust. Journal of the European Economic
Association, 7(2-3):235–266, 2009.

[22] Ernst Fehr and Urs Fischbacher. Third-party punishment and social norms. Evolution
and Human Behavior, 25(2):63–87, 2004.

[23] Ernst Fehr and John A List. The hidden costs and returns of incentives—trust and
trustworthiness among ceos. Journal of the European Economic Association, 2(5):743–
771, 2004.

[24] Ernst Fehr and Bettina Rockenbach. Detrimental effects of sanctions on human altru-
ism. Nature, 422(6928):137–140, 2003.

[25] Urs Fischbacher. z-tree: Zurich toolbox for ready-made economic experiments. Ex-
perimental Economics, 10(2):171–178, June 2007.

[26] Michelle R Garfinkel and Stergios Skaperdas. Economics of conflict: An overview.
Handbook of Defense Economics, 2:649–709, 2007.

[27] Avner Greif. Reputation and coalitions in medieval trade: Evidence on the maghribi
traders. Journal of Economic History, 49(4):857–882, 1989.

[28] Avner Greif. Cultural beliefs and the organization of society: A historical and theo-
retical reflection on collectivist and individualist societies. Journal of Political Economy,
pages 912–950, 1994.

67



[29] Avner Greif. The fundamental problem of exchange: a research agenda in historical
institutional analysis. European Review of Economic History, 4(03):251–284, 2000.

[30] Avner Greif. Institutions and the path to the modern economy: Lessons from medieval trade.
Cambridge University Press, 2006.

[31] Avner Greif. Institutions and the Path to the Modern Economy: Lessons from Medieval
Trade. (Political Economy of Institutions and Decisions). Cambridge University Press,
2006.

[32] Avner Greif, Paul Milgrom, and Barry R. Weingast. Coordination, commitment, and
enforcement: The case of the merchant guild. Journal of Political Economy, pages 745–
776, 1994.

[33] Aidin Hajikhameneh and Erik O. Kimbrough. Individualism, collectivism and trade.
working paper.

[34] Paul J. Healy. Group reputations, stereotypes, and cooperation in a repeated labor
market. American Economic Review, 97(5):1751–1773, September 2007.

[35] Joseph Henrich. Rice, psychology, and innovation. Science, 344(6184):593–594, 2014.

[36] Joseph Henrich, Steven J Heine, and Ara Norenzayan. The weirdest people in the
world? Behavioral and Brain Sciences, 33(2-3):61–83, 2010.

[37] Jack Hirshleifer. Conflict and rent-seeking success functions: Ratio vs. difference
models of relative success. Public Choice, 63(2):101–112, 1989.

[38] Geert Hofstede. Culture’s consequences. Sage, Beverly Hills, 1980.

[39] C.A. Holt and S.K. Laury. Risk aversion and incentive effects. American Economic
Review, 92(5):1644–1655, 2002.

[40] Daniel Houser, Daniel Schunk, and Joachim Winter. Distinguishing trust from risk:
an anatomy of the investment game. Journal of Economic Behavior & Organization,
74(1):72–81, 2010.

[41] Steffen Huck and Gabriele K. Lünser. Group reputations: An experimental foray.
Journal of Economic Behavior & Organization, 73(2):153 – 157, 2010.

[42] C Harry Hui and Harry C Triandis. Individualism-collectivism a study of cross-
cultural researchers. Journal of Cross-Cultural Psychology, 17(2):225–248, 1986.

[43] Li-Jun Ji, Zhiyong Zhang, and Richard E Nisbett. Is it culture or is it language? ex-
amination of language effects in cross-cultural research on categorization. Journal of
Personality and Social Psychology, 87(1):57, 2004.

[44] Noel D Johnson and Alexandra A Mislin. Trust games: A meta-analysis. Journal of
Economic Psychology, 32(5):865–889, 2011.

[45] Dean S Karlan. Using experimental economics to measure social capital and predict
financial decisions. American Economic Review, pages 1688–1699, 2005.

68



[46] Edi Karni. A mechanism for eliciting probabilities. Econometrica, 77(2):603–606, 2009.

[47] Erik O Kimbrough and Jared Rubin. Sustaining group reputation. Journal of Law,
Economics, and Organization, 31(3):599–628, 2015.

[48] Erik O Kimbrough and Alexander Vostroknutov. Norms make preferences social.
Journal of the European Economic Association, 14(3), 2016.

[49] Shinobu Kitayama, Sean Duffy, Tadashi Kawamura, and Jeff T Larsen. Perceiving an
object and its context in different cultures a cultural look at new look. Psychological
Science, 14(3):201–206, 2003.

[50] Shinobu Kitayama, Hyekyung Park, A Timur Sevincer, Mayumi Karasawa, and
Ayse K Uskul. A cultural task analysis of implicit independence: comparing north
america, western europe, and east asia. Journal of Personality and Social Psychology,
97(2):236, 2009.

[51] David M. Kreps, Paul Milgrom, John Roberts, and Robert Wilson. Rational coopera-
tion in the finitely repeated prisoners’ dilemma. Journal of Economic Theory, 27(2):245–
252, 1982.

[52] Erin L Krupka and Roberto A Weber. Identifying social norms using coordination
games: Why does dictator game sharing vary? Journal of the European Economic Asso-
ciation, 11(3):495–524, 2013.

[53] Timur Kuran. The provision of public goods under islamic law: Origins, impact, and
limitations of the waqf system. Law and Society Review, pages 841–898, 2001.

[54] Timur Kuran. Why the middle east is economically underdeveloped: Historical mech-
anisms of institutional stagnation. Journal of Economic Perspectives, 18(3):71–90, 2004.

[55] Timur Kuran. Institutional causes of economic underdevelopment in the middle east:
a historical perspective. Research of Institutional Economics, 3:16, 2010.

[56] Timur Kuran. Social and economic life in seventeenth-century istanbul: Glimpses
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Appendix A

Individualism, Collectivism, and
Trade

A.1 Experiment Instructions

This part presents what subjects see on their screens during the experiment. Information
would be given to the subjects in the sequential manner based on their decisions. Subjects
will assume their roles (i.e. farmer, local merchant, or traveling merchant) in the beginning
of the experiment according to the triad task results. The only difference between WE
and SE treatments is the court enforcement power. Therefore, here we only give the WE
narration.

A.1.1 The Narrations

The common stage

Farmers’ narration (period 1) You are a farmer in a small county. You have to work hard
around the clock to harvest your products. You can do two things with your harvest. First,
you can give your harvest to a local merchant who sells some of it for you. This is a long-
standing relationship, and each time you deal with the local merchant, both of you make
8ECU.

Second, you can keep your harvest and try to sell everything yourself. In this case both
you and the local merchant payoff are equal to 4ECU.

You can either keep your harvest or let a local merchant sell it in the local market.

Keep your harvest Trade with local merchant

Local merchants’ narration (period 1) You are a merchant who sells goods in a local
market. You have a long-standing relationship with a farmer who often gives you his
harvest to sell at the market. When the farmer gives you the harvest, each of you gets
8ECU.

72



If farmer decides to not deal with you then you have to live off of your garden and both of
you get 4ECU.

Ready to go on

Travelling merchants’ narration (period 1) You are a travelling merchant accustomed to
dealing with different people and markets. To make your living selling merchandise, you
have to travel all year long. Farmers work hard around the clock to collect their harvest. If
you travel to a village and find a farmer who is willing to trade you his harvest, you both
can possibly gain from trade. But if you do not find a farmer or if the farmer is unwilling
to trade with you, then you will have no opportunity to trade. Your payoff will be 4ECU.

Ready to go on

Traveling merchants’ narration (Period 2 to 4) You traveled this period but you were
unsuccessful in finding a farmer to trade with.

Ready to go on

Farmers’ narration (periods 2 to 4) You have two options. Keeping your harvest for
yourself, this pays you 4ECU, or giving your products to a local merchant who sells them
and pays you 8ECU.

Keep your harvest Trade with local merchant

The NE treatment

Farmers’ narration (periods 5) A travelling merchant has arrived in your county. Trav-
elling merchants know different people and foreign markets. They travel all year long
selling merchandise to the highest bidder. This merchant has offered to take your harvest
and sell it in a foreign market.

After selling the harvest for 32ECU, the travelling merchant could either share the profit
with you or take all the money and run.

If the travelling merchant shares, you both get 16ECU. But if the travelling merchant takes
the money and runs, then you will get 0ECU (the travelling merchant gets 32ECU).

However, if you give your products to the travelling merchant, you can’t also trade with
the local merchant. The local merchant will only get 4ECU since you are no longer their
trade partner.

All your previous options are still available to you. You can keep your harvest for yourself,
trade the harvest with the local merchant or let the travelling merchant take the products
to the foreign market.

Keep your harvest Trade with local merchant Trade with the traveling merchant
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Farmers’ narration (periods 6 to 8) You still can keep your harvest for yourself or to trade
it to the local merchant. If you keep the harvest for yourself then you will get 4ECU. If you
trade with the local merchant you get 8ECU.

A new travelling merchant has approached you offering the same potential as the previous
travelling merchant. This merchant can sell your harvest for a profit of 32ECU in a foreign
market.

If you decide to trade with the new travelling merchant and he/she shares the profits you
both get 16ECU. But if he/she takes the money and runs, you get 0 (i.e. travelling merchant
gets 32ECU).

Remember, if you give your products to the travelling merchant, you can’t also trade with
the local merchant. The local merchant will only get 4ECU since you are no longer their
trade partner. You have three options.

Keep your harvest Trade with local merchant Trade with the traveling merchant

Travelling merchants’ narration (periods 5 to 8) when traded with You have arrived in
a small county and found a farmer who is willing to let you sell the harvest on the foreign
market. You can sell this harvest for 32ECU.

You successfully sold the harvest, and you can either split the profit and each one of you
gets 16 ECU or you can take all the money and run.

If you take the money you will get 32ECU and the farmer will get 0ECU.

Split the profit Take the money and run

Traveling merchants’ narration (periods 5 to 8) when not traded with You traveled this
period but the farmer of this village decides to not trade with you. You will travel to
another village to find another farmer to trade with.

OK

Local Merchant’s narration (Period 5) You are a merchant who sells goods in a local
market. You have a long-standing relationship with a farmer who often gives you his
harvest to sell at the market. When the farmer gives you the harvest, each of you gets
8ECU.

The Farmer has three options: 1) Keep the product, 2) give the product to you, 3) give the
product to a traveling merchant.

If farmer decides to keep the product or give it to the traveling merchant, then you will get
4ECU. If he decides to deal with you, then you both get 8ECU.

OK
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The WE treatment

Farmers’ narration (periods 5) A travelling merchant has arrived in your county. Trav-
elling merchants know different people and foreign markets. They travel all year long
selling merchandise to the highest bidder. This merchant has offered to take your harvest
and sell it in a foreign market.

After selling the harvest for 32 ECU, the travelling merchant could either share the profit
with you or take all the money and run.

If the travelling merchant shares, you get 16ECU, but if the travelling merchant takes the
money and runs, then you will take the merchant to court.

With a probability of 1/2 (one out of two times), the court finds the merchant guilty, gives
you back 16ECU, and charges the merchant 5ECU in court fees, leaving the merchant with
11ECU.

With the probability of 1/2 (one out of two times), the court does not find the merchant
guilty and charges you 5ECU in court fees. In this case, the travelling merchant keeps all
the money.

However, if you give your products to the travelling merchant, you can’t also trade with
the local merchant. The local merchant will only get 4ECU since you are no longer their
trade partner. All your previous options are still available to you. You can keep your har-
vest for yourself, trade the harvest with the local merchant, or let the travelling merchant
take the products to the foreign market.

Keep your harvest Trade with local merchant Trade with the traveling merchant

Farmers’ narration (periods 6 to 8) You still can keep your harvest for yourself or to trade
it to the local merchant.

If you keep the harvest for yourself then you will get 4ECU. If you trade with the local
merchant you get 8ECU. A new travelling merchant has approached you offering the same
potential as the previous travelling merchant. This merchant can sell your harvest for a
profit of 32ECU in a foreign market.

If you decide to trade with the new travelling merchant and he/she splits the gains from
trade, you get 16ECU but if he takes the money and runs, then a court will try your case.

With a probability of 1/2 (one out of two times), the court finds the merchant guilty, gives
you back 16ECU, and charges the merchant 5ECU in court fees, leaving the merchant with
11ECU.

With the probability of 1/2 (one out of two times), the court does not find the merchant
guilty and charges you 5ECU in court fees. In this case, the travelling merchant keeps all
the money.

If you give your products to the travelling merchant, you will also impact the local mer-
chant who will only get 4ECU since you are no longer their trade partner. You have three
options.
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Keep your harvest Trade with local merchant Trade with the traveling merchant

Local Merchant’s narration (Period 5) You are a merchant who sells goods in a local
market. You have a long-standing relationship with a farmer who often gives you his
harvest to sell at the market. When the farmer gives you the harvest, each of you gets
8ECU.

The Farmer has three options: 1) Keep the product, 2) give the product to you, 3) give the
product to a traveling merchant.

If farmer decides to keep the product or give it to the traveling merchant, then you will get
4ECU. If he decides to deal with you, then you both get 8ECU.

OK

Travelling merchants’ narration (periods 5 to 8) You have arrived in a small county and
found a farmer who is willing to let you sell the harvest on the foreign market. You can
sell this harvest for 32ECU.

You successfully sold the harvest, and you can either split the profit and each one of you
gets 16 ECU or you can take all the money and run.

If you decide to take the money and run, a court will try the case. With a probability of 1/2
(one out of two times), the court finds you guilty. In this case, the court charges you 5ECU
in court fees so you will get 11ECU and give the farmer ’s share (16ECU) back.

With a probability of 1/2 (one out of two times), the court does not find you guilty, you
keep all the money (32ECU), and the farmer pays 5ECU in court fees (the farmer’s profit
is -5ECU).

You have two options:

Split the profit Take the money and run

The NoLM treatment’s common stage

Farmers’ narration (period 1) You are a farmer in a small county. You have to work hard
around the clock to harvest your products.

You can do two things with your harvest.

First, you can sell your harvest in the local market. If you sell your harvest in the local
market you make 8ECU.

Second, you can keep your harvest and consume everything yourself. In this case your
payoff is equal to 4ECU.

You can either keep your harvest or sell it in the local market.

Keep your harvest Sell in the local market
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Farmers’ narration (periods 2 to 4) You have two options.

your harvest for yourself, this pays you 4ECU, or selling your products in the local market
which pays you 8ECU.

Keep your harvest Sell in the local market

Traveling merchants’ narration (period 1) You are a travelling merchant accustomed to
dealing with different people and markets. To make your living selling merchandise, you
have to travel all year long.

Farmers work hard around the clock to collect their harvest. If you travel to a village and
find a farmer who is willing to trade you his harvest, you both can possibly gain from
trade. But if you do not find a farmer or if the farmer is unwilling to trade with you, then
you will have no opportunity to trade. Your payoff will be 4ECU.

OK

Traveling merchants’ narration (periods 2 to 4) You traveled this period but you were
unsuccessful in finding a farmer to trade with.

OK

The NoLM treatment

Farmers’ narration (period 4) A travelling merchant has arrived in your county. Trav-
elling merchants know different people and foreign markets. They travel all year long
selling merchandise to the highest bidder.

This merchant has offered to take your harvest and sell it in a foreign market.

After selling the harvest for 32ECU, the travelling merchant could either share the profit
with you or take all the money and run.

If the travelling merchant shares, you both get 16ECU. But if the travelling merchant takes
the money and runs, then you will get 0ECU (the travelling merchant gets 32ECU).

All your previous options are still available to you.

You can keep your harvest for yourself (which pays you 4ECU), sell the harvest in the
local market (which pays you 8ECU) or let the travelling merchant take the products to
the foreign market.

Keep your harvest Sell in the local market Trade with the traveling merchant

Farmers’ narration (periods 5 to 8) You still can keep your harvest for yourself or to sell
in the local market.

If you keep the harvest for yourself then you will get 4ECU.If you sell your harvest in the
local market you get 8ECU.
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A new travelling merchant has approached you offering the same potential as the previous
travelling merchant. This merchant can sell your harvest for a profit of 32ECU in a foreign
market.

If you decide to trade with the new travelling merchant and he/she shares the profits,
you both get16ECU. But if he/she takes the money and runs you get 0ECU (i.e. travelling
merchant gets 32ECU).

You have three options.

Keep your harvest Sell in the local market Trade with the traveling merchant

Traveling merchants’ narration (periods 5 to 8) if engaged in long-distance trade You
have arrived in a small county and found a farmer who is willing to let you sell the harvest
on the foreign market. You can sell this harvest for 32ECU.

You successfully sold the harvest, and you can either split the profit and each one of you
gets 16ECU or you can take all the money and run.

If you take the money you will get 32ECU and the farmer will get 0ECU.

Split the profit Take the money and run

Traveling merchants’ narration (periods 5 to 8) if not engaged in long-distance trade
You traveled this period but the farmer of this village decides to not trade with you.

You will travel to another village to find another farmer to trade with.

OK
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A.1.2 The Triad Task

The beginning At this stage of the experiment you will be asked a number of questions.
There is no right or wrong answer. Please answer them as best you can.

In the following lists, among the three things listed together, please indicate which two of
the three are most closely related.

1. Seagull Sky Dog
2. Black White Blue
3. Doctor Teacher Homework
4. Apple Orange Pear
5. Shoes Boots Slippers
6. Train Bus Tracks
7. Computer monitor Antenna Television
8. Hospital Bank Cinema
9. Carrot Eggplant Rabbit
10. Cloud Wind Rain
11. Panda Banana Monkey
12. Shirt Hat Pants
13. Kite Basketball Tennis
14. Farmer Corn Bread
15. Shampoo Hair Beard
16. Bridge Tunnel Highway
17. Piano Violin Guitar
18. Child Man Woman
19. Postman Policeman Uniform
20. Letter Stamp Postcard

(In the experiment, subjects saw the questions one by one. The questions used to compute
the I/C score are 1,3,6,7,9,11,14,15. For example, in (1) a collectivist would choose {seagull,
sky}, focusing on a holistic relationship between a bird and the sky, while an individualist
would choose {seagull, dog}, focusing on the category "animal".)

The end Now you will go to the next phase. In this phase of the experiment you will be
assigned a certain role in a narrative. Then you will make decisions that affect the narrative
you observe as well as the narrative observed by others. Together all players’ decisions
will determine their payoffs. Please read the text carefully. Be aware that outcomes may
depend on other player’s action as well. The narratives are simple, and if you follow them
carefully, you may earn a considerable amount of money which will be paid to you in cash
at the end of the experiment.

This phase will last for several periods, and you will be paid the sum of your earnings
from all periods.

Every 12 experimental currency unit (henceforth ECU) will be converted to 1 CAD.
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A.1.3 Risk preference elicitation instructions

In the questions that follow, you are going to be asked to make ten decisions. Each decision
will be between Option A and Option B. One of the ten choices you make will be randomly
selected to determine your earnings for this part of the experiment.

Options
A B Your Choice
$1 or $3 each with probability 1/2 $0.1 with probability 9/10 or $4 with probability 1/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 8/10 or $4 with probability 2/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 7/10 or $4 with probability 3/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 6/10 or $4 with probability 4/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 5/10 or $4 with probability 5/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 4/10 or $4 with probability 6/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 3/10 or $4 with probability 7/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 2/10 or $4 with probability 8/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 1/10 or $4 with probability 9/10 A or B
$1 or $3 each with probability 1/2 $0.1 with probability 0/10 or $4 with probability 10/10 A or B
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A.2 Measuring individualism and collectivism

Following the seminal study of individualism and collectivism by [38], various scholars have tried to provide
different methods to measure these cultural traits. These methods, in general, could be divided into two
categories; questionnaires and cognitive tests. Triandis and his colleagues utilized the questionnaire method
in various research [42, 76, 77]. In this approach, people are to answer how they would act, behave, or think
in a series of different situations.1 Since the role assignment protocol in this experiment was based on the
individualism/collectivism score, we had to measured it prior to the treatments. Priming subjects would
have been a real concern if we had to ask them to think about their relationship with their family and friends
immediately before they play the game. Hence, we eschewed the questionnaire method.

[61] argued that cognitive orientations are influenced by "the considerable social differences that exist among
different cultures". That is, people of the East Asian origin to have a holistic view of the world,"attending to
the entire field and assigning causality to it" while people of the Western European origin to have an analytic
view, "paying attention primarily to the object and the categories to which it belongs and using rules"(p.291).
For example, to capture such cognitive differences, [49, 50] employed a framed line task. In the first stage of
this task, subjects see a square with a line inside it. In the next stage, they see an empty square which might be
larger, smaller, or the same size as the original square. They repeat this task for a limited number of times with
one of the following instructions, draw a line which is the same length as the original line (that is, absolute
task) or draw a line that has the same relative proportions as the original line (that is, relative task). Authors
argue that the analytic minded subjects should perform better in the absolute task since this "task requires
attention to be focused on the target line" while holistic minded subjects should perform better in the relative
task since it "requires attention to be allocated broadly to both the target line and the surrounding square"[50,
p.242]. Results of this task showed that American subjects are more analytic minded compared to Japanese
subjects.

The implicit focus of the questionnaire method on the externality imposed on family, friends, and in-group
members along with the time consuming nature of the framed line test propelled us to employ the Triad Task.
The advantages of this task are threefold. First, according to [72], it captures the difference in the cognitive
orientations successfully. Second, the abstract nature of this task eliminates the priming effect. Third, it can be
conducted in a short amount of time with a high accuracy.

1For example, "You are about to make an important decision (e.g. marriage, carrier choice). How often
you are likely to spend time considering the implications of the decision (e.g. economic, emotional) on your
relatives? 1=all the time; 5=never ".
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A.3 Additional Analysis

A.3.1 Risk Preferences

Figure A.1 shows the relative frequency of the safe choice for each pair of lotteries. As is often the
case in multiple price list elicitations, our subjects are risk averse on average. As is also common,
we observe a small set of subjects whose preferences are inconsistent with EU.
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Figure A.1: The distribution of choices in the risk preference elicitation. The solid line
plots the data, and the dashed line plots the risk-neutral, expected utility maximizing
choices.

A.3.2 Traveling Merchants’ Behavior

In the subgame perfect Nash equilibrium of all four treatments, a payoff maximizing traveling
merchant cheats the farmer with probability 1; however, we observe substantial reciprocation in all
treatments: the merchant cheats in only 14/33 (42%) instances in the NE treatment, 19/32 (59%)
instances in the WE treatment, 16/42 (38%) instances in the SE treatment, and 14/35 (40%) in the
NoLM treatment. This is consistent with two decades of the experimental evidence revealing posi-
tive reciprocity in trust games [e.g. 44].

Although our interpretation of the individualism/collectivism distinction does not have direct im-
plications for traveling merchants’ behavior, we look for any behavioral pattern that emerges in
the experiment. Note that, due to the role assignment rule, which assigned the most and least col-
lectivistic subjects to the role of the Farmer, the distribution of traveling merchants’ I/C scores is
compressed and away from the extremes. In fact, in the NE treatment there is no traveling mer-
chant with individualistic tendencies (that is, I/C scores ≤ 0.5 for all traveling merchants). Figure
A.2 displays histograms of the I/C distribution for traveling merchants in each treatment.

Nevertheless, for completeness, we report regression analysis of the determinants of the decision to
cheat. We restrict attention to the observations in which the farmer chose long-distance trade. The
dependent variable takes a value of 1 when the merchant cheated the farmer and 0 otherwise. In
our first specification, the independent variables include a constant term, the merchant’s I/C score,
and treatment dummies. In a second specification, we include interactions between the treatments
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(1) (2)
Cheatt Cheatt

I/C Score 0.096 1.873∗∗

(0.315) (0.832)
Weak Enforcement 0.256∗∗∗ 0.972∗∗∗

(0.092) (0.215)
Strong Enforcement 0.033 0.588∗∗

(0.075) (0.252)
No Local Merchant 0.074 0.652∗∗

(0.140) (0.256)
WE × I/C -2.263∗∗∗

(0.870)
SE × I/C -1.851∗

(0.967)
NoLM × I/C -1.940∗∗

(0.868)
Intercept 0.328∗∗∗ -0.206

(0.114) (0.203)

Observations 142 142
R2 0.02 0.08
Clustered standard errors in parentheses.
∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table A.1: Regression Analysis of Cheating by Traveling Merchants

and I/C score. We include random effects for each subject to control for repeated observations,
and we cluster standard errors at the session level. Table A.1 reports GLS regression results. In
column (1), we observe no effect of I/C score on cheating, though there is more cheating overall
in the WE treatment. Perhaps this is driven by the weakening of the cooperative signal sent by
the farmer’s trade decision. In column (2), we observe a positive and significant coefficient on the
I/C score among those in the NE treatment. However, due to the compressed distribution, this
reflects differences only within subjects who were somewhat collectivistic. In the other treatments,
where we observe traveling merchants with individualistic tendencies, this effect is offset. Wald
tests cannot reject the null hypothesis that the sum of the coefficient on the I/C score and the I/C
treatment interaction is equal to 0 for any treatment (p-values = 0.12, 0.96 and 0.79 for the WE, SE
and NoLM treatments, respectively).

In previous experiments, to alleviate the problem of cheating, different formal enforcement mech-
anisms have been incorporated into the trust game. In general, these formal enforcement mecha-
nisms are either imposed by the second party (that is, player 1/the "farmer" in the trust game) or
by a third party (that is, a contract enforcement/court system)2. Considering second party enforce-
ment, one possibility is to add a retaliation opportunity for player 1 after being cheated [71] or to
let player 1 credibly threaten player 2 with a fine ex ante which will be imposed in case of cheating
[24, 23]. Interestingly, both of these two methods led to increased cheating by player 2. [6] add a
court with different enforcement power to the trust game. They find that cheating occurs less often
in the weak and strong court system treatment compare to the medium enforcement power. This is

2Third party enforcement is mainly imposed through a court that probabilistically punishes non-sharing
behavior. [22], however, used human third party enforcement in both a dictator and prisoner’s dilemma game.
They find that human third party enforcement punishes selfish behavior roughly 60% of time at a cost to herself
and therefore encourages sharing/cooperation.
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Figure A.2: Histograms of traveling merchants’ I/C scores, by treatment. Each panel
displays the data for one treatment. Note that the distribution is compressed away from
the extremes; in particular the sample contains very few individualists.

consistent with our findings which show that cheating occurred significantly more often in the WE
treatment than the NE, SE, and NoLM treatments.
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Appendix B

Individualism, Collectivism and
Alternative Enforcement Mechanisms
in Exchange

B.1 Experiment Instructions

This section presents what subjects see on their screens during the experiment. Information would
be given to the subjects in the sequential manner based on their decisions. Subjects will assume
their roles (i.e. farmer or traveling merchant) in the beginning of the experiment according to
the triad task results. The only difference between treatments is the court enforcement power.
Therefore, here I only give the narration of the IFE treatment.

B.1.1 The Narrations

The Perfect Stranger Matching

Farmers’ narration (period 1) You are a farmer in a small county. You have to work hard
around the clock to harvest your products. You can do two things with your harvest. First, you can
sell your harvest in the local market. Or you can give your products to a traveling merchant to sell
them for you in a foreign market.

Travelling merchants know different people and foreign markets. They travel all year long selling
merchandise to the highest bidder.

You know that your harvest is worth more in the foreign market than the local market. When you
trade with a travelling merchant, after selling your harvest, he/she could either share the profit
with you or take all the money and run.

There are two ways to trade with a traveling merchant. First you can seek advice of the village elder
(played by the computer). The elder has information about the past dealings of all the traveling
merchants. The elder gives you information about the traveling merchant for a fee. The elder will
tell you whether or not the traveling merchant has ever cheated a farmer in the past. After seeing
whether this traveling merchant has cheated or not, you can decide to trade with him/her or to sell
your product in the local market.
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The second way to deal with the traveling merchant is to register your exchange with a court for a
fee. If the travelling merchant splits the profit with you, the court does nothing, but if the travelling
merchant takes the money and runs, then you will take your case to court. The court may catch the
traveling merchant and return your money or the traveling merchant may keep the money without
punishment.

There is no merchant for you to trade with in this period. However, at this time, the village elder
is collecting information about the past dealings of the traveling merchant. In the meanwhile, you
sell your harvest in the local market for 15ECU.

OK

Traveling merchants’ narration (Period 1) You are a travelling merchant accustomed to deal-
ing with different people and markets. To make your living selling merchandise, you have to travel
all year long.

Farmers work hard around the clock to collect their harvest. If you travel to a village and find a
farmer who is willing to trade you his harvest, you both can possibly gain from trade. But if you
do not find a farmer or if the farmer is unwilling to trade with you, then you have other goods to
sell and you get 8ECU (farmer gets 8ECU).

If a farmer decides to trade with you, you always have the option of splitting the profit or taking
the money and run.

There are two ways that farmers trade with you.

First, the farmer asks the elder of the village about your past trades for a fee of 5ECU (the farmer
pays this money). If you never took the money and ran in any previous exchange, then the elder
will tell the farmer that you are "trustworthy". If you have taken the money and run once or more,
then the elder says that you are "untrustworthy".

The second way is that the farmer registers the exchange with you in a court for a fee of 5ECU (the
farmer pays this money). If you split the profit, court does nothing, but if you take the money and
run, then the farmer will take the case to court. Court may catch and punish you and return the
farmer’s money or you may escape.

You have arrived in a small village.

From a previous trade with a (computerized) farmer you made 20ECU. You can either split the
profit and get 10ECU or you can take all the money and run.

If you take the money you will get 20ECU and that farmer will get 0ECU.

Know that the elder observes what you do and may share what you did with others (for a fee) and
this information might affect your future trades with other farmers.

Split the profit Take the money and run

Farmers’ narration (periods 2 to 5) You can sell your product in the local market for 8ECU. In
this case, the traveling merchant sells the goods that he/she already has and gets 8ECU.
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You know that your harvest is worth 48ECU in the foreign market. The travelling merchant, how-
ever, after selling your harvest, could either share the profit with you or take all the money and
run.

A new travelling merchant has approached you and offered to take your product to a foreign mar-
ket. This merchant can sell your harvest for a profit of 48ECU in a foreign market. There are two
ways to trade with a traveling merchant. First you can seek advice of the village elder (i.e. played
by the computer). The elder has information about the past dealings of all the traveling merchants.
The elder gives you information about one traveling merchant for a fee of 5ECU. The elder gives
you the following information:

• The elder says a traveling merchant is trustworthy if he/she never took the money and ran
in previous trades with others.

• The elder says a traveling merchant is untrustworthy if he/she took the money and ran once
or more in previous trades with others.

After getting the information you can decide either to sell your product in the local market which
pays 3ECU (8ECU- elder’s fee) or to deal with the traveling merchant.

If the travelling merchant splits the profit, you get 19ECU, but if the travelling merchant takes the
money and runs, then you will get -5ECU (elder’s fee).

The second way to trade with the traveling merchant is to register your exchange in a court for a
fee of 5ECU.

If the travelling merchant splits the profit, you get 19ECU (24 - court fee), but if the travelling
merchant takes the money and runs, then you will take your case to the court.

With a probability of 1/2 (one out of two times), the court finds the merchant guilty, gives you back
19ECU, and charges the merchant 6ECU in court fees, leaving the merchant with 18ECU.

Sell your product in the local market Ask the elder Register in the court and then trade with the merchant

Farmers’ narration (periods 2 to 5) after asking the elder Now, you have asked the elder.
The elder says that this traveling merchant is ...

You can decide either to sell your product in the local market which pays 3ECU (8ECU- elder’s fee)
or to deal with the traveling merchant.

If the travelling merchant splits the profit, you get 19ECU (the traveling merchants gets 24ECU),
but if the travelling merchant takes the money and runs, then you will get -5ECU (elder’s fee).

Sell your market in the local market Trade with the traveling merchant

Travelling merchants’ narration (periods 2 to 5) when traded with using informal en-
forcement/the elder You have arrived in a small county and found a farmer who, after talking
to the elder, is willing to let you sell the harvest on the foreign market. You can sell this harvest for
48ECU.
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You successfully sold the harvest, and you can either split the profit and get 24 ECU (the farmer
will get 19ECU (24 - elder’s fee)) or you can take all the money and run.

If you take the money you will get 48ECU and the farmer will get -5ECU (the farmer has paid the
elder’s fee).

You have two options:

Split the profit Take the money and run

Traveling merchants’ narration (periods 2 to 5) when traded with using formal enforce-
ment/the court You have arrived in a small county and found a farmer who, after registering
your deal exchange in court, is willing to let you sell the harvest on the foreign market. You can
sell this harvest for 48ECU.

You successfully sold the harvest, and you can either split the profit and get 24ECU (the farmer
gets 19 (24 court’s fee)) or you can take all the money and run.

If you decide to take the money and run, a court will try the case.

With a probability of 1/2 (one out of two times), the court finds you guilty. In this case, the court
charges you 6ECU in court fees so you will get 18ECU and give the farmer ’s share (19ECU) back.

With a probability of 1/2 (one out of two times), the court does not find you guilty, you keep all the
money (48ECU), and the farmer pays 5ECU in court fees (the farmer gets -5ECU).

You have two options:

Split the profit Take the money and run

Traveling merchants’ narration (periods 2 to 5) when not traded with You have traveled
this period but the farmer of this village decides to not trade with you. You will travel to another
village to find another farmer to trade with.

OK

Traveling merchants’ narration (periods 2 to 5) when not traded with after consulting
the elder You have traveled this period but the farmer of this village, after consulting the elder,
decides to not trade with you. You will travel to another village to find another farmer to trade
with.

OK
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Instruction before the random matching stage

Please read the text carefully. Now, you will move onto the next stage. In this stage you will never
trade with traveling merchants and farmers that you have been trading so far. There will be new
farmers and traveling merchants. Nobody has the history of what you did so far.

This phase will last for several periods. One round will be randomly picked, and you will be paid
according to your earning in that specific period.

Every 15 experimental currency unit (henceforth ECU) will be converted to 1 CAD.

Random Matching Stage

Narration is similar to perfect stranger matching stage, only the word "new" is removed from the
phrase "new traveling merchant".

Instruction before risk elicitation task

Next is the final stage of the experiment. The outcome of this phase only depends on your individ-
ual decision. The payoff is in Canadian dollar. Please read the instruction carefully.
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B.2 Additional Analysis

B.2.1 Risk Preferences

Figure B.1 demonstrates the relative frequency of the safe choice for each pair of lotteries. On
average, subjects are risk averse which mostly corresponds to the expected utility theorem.
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Figure B.1: The distribution of choices in the risk preference elicitation. The solid line
plots the data, and the dashed line plots the risk-neutral, expected money maximizing
choices.

B.2.2 Multinomial logistic regressions

To test for the sensitivity of my findings with respect to the estimation method, I, also, run multi-
nomial logistic regressions. In these regressions, I define a farmer’s decision dummy which takes
value of 0 when farmers opt out of long distance trade (that is, Local trade in figure 3.1), 1 when
farmers register in the court (that is, Long-distance Trade via Court in figure 3.1), and 2 when
farmers consult the elder (that is, Elder in figure 3.1). Since I am interested in the enforcement
mechanism selection, I set no trade as the base outcome. I, further, control for the I/C score, the
treatment, the risk aversion, the interactions between them, and the gender. In both regressions,
standard errors are clustered at the group level. Column 1 of the table B.1 reports the result of
the multinomial regression for the PSM phase while column 2 of the same table correspond to the
result of the experience phase.

In the PSM phase, consulting the elder has a significant negative correlation with the I/C score in
the EFE treatment suggesting that collectivists, similar to finding 1, employ the reputation system
more often than individualists when the court system is efficient. As the switch to the experience
phase occurs, in the EFE treatment, individualists significantly register their long-distance trade in
the court more than their collectivist counterparts. In the experience phase of IFE treatment, this
effect disappears. All in all, results of the multinomial logistic regression method are aligned with
the Heckman probit model.
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(1) (2)
Farmers’ decision Farmers’ decision

PSM Experience

No trade/Base outcome

The court

I/C Score 0.035 2.689∗∗∗

(0.939) (0.761)
IFE -0.514 -3.622∗

(1.292) (2.039)
IFE × I/C Score -1.666 -3.251∗∗∗

(1.503) (1.104)
Risk -0.309∗∗∗ -0.073

(0.087) (0.361)
IFE × Risk 0.284∗ 0.770

(0.153) (0.490)
Female -0.908 -0.096

(0.738) (0.642)
Intercept 3.644∗∗∗ 2.333

(0.795) (1.820)

The elder

I/C Score -2.694∗∗ 1.591
(1.327) (1.268)

IFE 1.454 -2.957∗∗

(1.824) (1.337)
IFE × I/C Score 0.864 -2.212

(1.685) (1.774)
Risk -0.029 -0.116

(0.295) (0.309)
IFE × Risk -0.119 1.012∗∗∗

(0.365) (0.365)
Female -0.070 0.226

(1.101) (0.788)
Intercept 1.369 -0.119

(1.332) (1.161)

Observations 128 320

Table B.1: Regression analysis of farmers’ decision

B.2.3 Traveling Merchants

It is important to note that the individualism/collectivism approach does not offer an interpretation
of traveling merchants’ behavior. Due to the role assignment protocol, there is no highly collectivist
or individualist traveling merchant (i.e. the distribution of traveling merchants’ I/C scores is away
from the tails). Traveling merchants’ I/C scores are especially skewed toward collectivism. Figure
B.2 portrays these distributions per treatment.

In the PSM phase, I observe 15/50 (30%) cases of cheating in the EFE treatment and 21/51(41%)
cases of cheating in the IFE treatment. The amount of cheating in the experience phase follows a
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similar pattern, I observe 51/146 (35%) cases of cheating in the EFE treatment and 41/107 (38%)
cases of cheating in the IFE treatment.
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Figure B.2: Histograms of the distribution of traveling merchants’ I/C scores per treat-
ment.

To probe into the choice of cheating by traveling merchants, I, first, limit the sample to the cases
that long-distance trade had happened and therefore traveling merchants had the choice between
sharing and cheating. I use a panel regression model in which the dummy variable takes the value
of 1 if traveling merchants cheat and 0 otherwise. I control for the repeated observations for the
same individuals by including random effects. I also cluster the standard errors at the group level.
Table B.2 reports the results.

(1) (2) (3) (4)
Cheat Cheat Cheat Cheat
PSM PSM Experience Experience

I/C Score 0.369 0.367 0.363 0.373
(0.385) (0.400) (0.289) (0.314)

IFE 0.459∗∗ 0.453∗ 0.331 0.345∗

(0.232) (0.245) (0.217) (0.205)
IFE × I/C Score -1.040 -1.018 -0.854∗ -0.916∗

(0.657) (0.670) (0.483) (0.513)
Female -0.219∗∗ -0.220∗∗ -0.070 -0.070

(0.109) (0.111) (0.138) (0.140)
Risk 0.002 -0.005

(0.025) (0.032)
Intercept 0.284∗ 0.279∗ 0.264∗∗ 0.284∗∗∗

(0.171) (0.157) (0.111) (0.109)

Observations 101 101 253 253
Clustered standard errors in parentheses. ∗ p<0.1, ∗∗ p<0.05, ∗∗∗ p<0.01.

Table B.2: Regression analysis of cheating

In the PSM phase, female subjects cheat significantly less often than male subjects. This difference,
however, disappears in the experience phase. Similar to the previous studies [24, 23] a weak pun-
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ishment mechanism (that is, an inefficient court system in this experiment) induces more cheating.
That is perhaps due to that fact that the trust signal sent by the farmers is crowded out by the weak
enforcement.

Neither the I/C score nor the summation of I/C score and IFE × I/C score were significant in
any of the specifications. This indicates that there is no significant correlation between the cultural
disposition and the behavior of traveling merchants in the context of this experiment.
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Appendix C

Testamentary Power and Welfare:
Islamic Inheritance Law versus
Primogeniture

C.1 Existence of a solution to the FOCs

Rearranging equation 4.4, I have:

w = (1− τ)βkαlβ−1z1−α−β (C.1)

w = (1− τ)β(
K
L
)αLα+β−1 (C.2)

Substituting from equation 4.12 and moving L to the left hand side, I have:

L =

(
(1− τ)

β

w
(

α

βγ
)α

) 1
1−α−β

(C.3)

Rearranging equation 4.7, I have E + 1 = 1
τ . Substituting from equation 4.11, I have:

τ =

(
kαlβz1−α−β

c

)− 1
2

(C.4)

τ =

(
(K

L )
αLα+β

Nc

)− 1
2

(C.5)

Moving L to the left hand side I have:

L = τ
− 2

α+β (Nc)
1

α+β
( α

βγ

)− α
α+β (C.6)
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Setting equations C.3 and C.6 equal to each other, I have:

τ = (1− τ)
− α+β

2(1−α−β)
( β

w
)− α+β

2(1−α−β) (Nc)
1
2
( α

βγ

)− α
2(1−α−β) (C.7)

I use the following reduced forms; ρ =
( β

w
)− α+β

2(1−α−β) (Nc)
1
2
(

α
βγ

)− α
2(1−α−β) and µ = α+β

2(1−α−β)
. These,

in turn, change equation C.7 to the following;

τ = (1− τ)−µρ (C.8)

For equation C.8 to have a solution, the following maximization should have a solution:

max
τ

τ − (1− τ)−µρ (C.9)

FOC and SOC are as follows:

FOC : 1− (−µ)(−1)(1− τ)−µ−1ρ = 0 (C.10)

SOC : (−µ)(−µ− 1)(−1)(1− τ)−µ−2ρ < 0 (C.11)

Notice that the second derivative is always negative. Therefore, the solution to the FOC is always
a maximum. The solution to the FOC is as follows:

τ∗ = 1− (
1

µρ
)

1
−µ−1 (C.12)

I plug back the optimal tax rate in the maximization problem to ensure that τ∗ > 0.

1− (
1

µρ
)

1
−µ−1 − ρ(

1
µρ

)
−µ
−µ−1 > 0 (C.13)

With further manipulation of the above equation, I have:

(
1

µρ
)

1
−µ−1

[
1 +

1
µ

]
< 1 (C.14)

For inequality C.14 to hold, I should have:

(µρ)
1

µ+1
[
1 +

1
µ

]
< 1 (C.15)

ρ is a direct function of the number of nobles N and marginal cost of effort c. Therefore, the above
condition could potentially be translated as having a small number of nobles in the economy, small
effort cost, or both.

The above maximization has two solutions. To discuss the economically relevant solution, I employ
figure C.1. Let us assume that initially the number of nobles in the economy is equal to N1. In such
a case, there are two intersections with the 45◦ line namely τ1 and τ4. Furthermore, assume that the
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number of nobles has increases to N2 (that is, N2 > N1). The graphical interpretation of this change
is an upward shift of the curve. New equilibria are τ2 and τ3.

Figure C.1: Graphical interpretation of the equation C.8.

From section 4.1.4 we know that as the number of nobles increases, the total effort of nobles de-
creases and therefore the equilibrium tax rate increases. Considering that τ4 > τ3 and τ2 > τ1,
economically admissible solutions are τ1 and τ2.
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