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ABSTRACT

THREE ESSAYS IN BEHA/IORAL AND EXPERIMENTAL ECONOMICS
Jingnan CherM.A.
George Mason University014

DissertatiorDirector: Dr.Daniel Houser

Deception is part of many important economic interactions, for example, insurance
claims, job interviews, labor negotiations, regulatory heaand tax compliance. In

those settings, people may increase their expected material gain by providing information
that they believe to be false, a behavior predicted by standard economic theory. Yet, life
experience as well as recent academic literaslrews that sometimes people do tell the
truth at a cost to self. This stands in contrast to standard economic theory. To better
understand these behaviors, my current dissertation focuses on deception and
commitment within the context of frestyle commurgation, surveys the nemman

primates literature, and contributes to our understanding of decgmtonises, and

justice judgments



CHAPTER ONE: NON-HUMAN PRIMATE STUDIE S INFORM THE
FOUNDATIONS OF FAIR AND JUST HUMAN INSTITUTIONS

"#$%E&' (#) %™
Experiments with human participants are the source of the behavioral economics

revolution. These experiments have led to new theories that more accurately reflect
human preferences, particularly justice preferences. They have also shed new light on the
foundation of institutions that promote and support lesgale exchange. Another source

of valuable data for informing this agenda derives from studies witthnoran primates.

The reason is that primate behavior may reflect certain human justice impgkesng
inequity and fairness. Additionally, these impulses may be more transparent than they are
in humans, as the circumstances surrounding primate behavior may be less complex than
those that arise in many human contexts. Nevertheless, there remagndedzate

regarding the extent to which economists can ultimately learn from these studies. While
some scholars have expressed skepticism about the value of primate decisions in
understanding human behavisee, e.g., Rubinstein 208gdthers have argued that

since human and ndmman primates share a common evolutionary trajectory, non

human primate behaviocsin inform key aspects of human decismaking(Sarah F.

! Rubinstein, 2006, writes, OWhy is animal behavior relevant? | have no idea. If the
behavioral economists are trying to say that the behavior of human beings is rooted in
their physical nature, | imagine they are right. Indeed, we are just flesh, blood and
neurons. Even if we consider these experimental results relevant, a skeptical approach is
recommended here as well (Rubinstein, 2006, p. 251).0
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Brosnan D11Y.

Our view is rather optimistic. We argue here that primate studies of social
preferences, in general, provide behavioral evidence supporting the specific role of the
brain as an evolved social recekeéleping device that evaluates social excharages
hypothesized by John Dickhaut et.(@009,2010)(below, we frequently refer to this
hypothesis as the Orecteeping hypothesisO or the ODickhaut hypothesisO). As
elaborated in Basu & Waymi(@006) recordkeeping is an Oabstract representationO,
encoded by the brain, of quantified information about Opast exchanges and cooperative
endeavorsO.

We argue bre that ecordkeeping is of fundamental importance to justice. The
reason is that to evaluate whether a particular allocation is just, an individual must track
not only what they hold, but also what is held by another. Further, in keeping with the
evoluionary fitness advantages it confers, we argue that ré@mping should be
evidenced in both human and Rleaman primates.

Finding support for the Dickhaut recekdeping hypothesis is important, as reeord
keeping is a leading candidate for the ultinsdarce of the institutions that have
spontaneously emerged to support lasgale economic exchange. Dickhaut et. al. (2010)

makes this point persuasively:

OHuman ability to remember past exchange plays a foundational role in sustaining

behavioral normghat support exchang@rivers 1971; Axelrod and Hamilton 1981h

2 Ostudying behaviors in other species can inform us about the evolutionary trajectory of
morality, helping uso understand how the behaviors evolved and which environmental
characteristics were critical for their emergence (Brosnan, 2011, p. 23).0
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this sense, basic accounting institutions are necessary to extend exchange from simpler to
more complex settingBasu et. al.. 2009; Basu, Kirk, and Waymire 2ED%e

hypothesize that the accounting principles induced in this fashion persisted because they
were consilient with how the human brain had evolved to evaloaial €xchange

(Dickhaut et. al., 2010, p. 223).0

In this paper, we make two main arguments. First, we argue that behavioral
evidence from notmuman primate researshipports the Dickhaut hypothesis regarding
the brainOs evolved capacity for social &eeping. Second, in light of the role of
social recorekeeping in justice judgments in personal exchange contexts, we argue that
embedding recoriteeping into institutions provides a foundation for social justice in
large-scale decentralized trade. Tit@ason is that recoikbeping mechanisms that
implement our innate sense of fairness in personal exchange can be incorporated into
rules of exchange in a way that promotes just trade and protects property rights (e.qg.,
accounting systems).

Economists arefundamentally interested in how institutions impact economic
outcomegChattopadhyay and Duflo 2004; Karlan and Zinman 200Bat institutions
facilitate largescale exchange was welbted by Norti(1991) who pointed out the
importance of devising just institutions that both reward cooperation and punish
defection. Dickhaut (2010) then argued that, for a mechanism tibeloé\e for this

purpose, it must maintain records of complex trade outcomes in a way that is consilient

% The connection to nehuman primate studies was made by Dickhaut et al (2010),
which draws attention to two relatstlidies: Shadlen and Newsome and Fiorillo et al., .
In this chapter we substantially expand on this point, and also draw new connections
between record keeping and foundations of justice.
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with how the human brain encodes srsaihle social interaction.

Dickhaut et. al. (2010) make this argument in several steps. First, they highlight
that all successful institutions incorporate some form of rekeeging system, and that
these systems share common feafu(s=e also Littleton 1933; 1953)ickhaut et. al.

(2010) then argue that these reckedping systems are consilient with the evolved social
exchange functions of the human brain. In particular, they argue that Othe primary
function of accounting in evaluating exchange is to provide quantified information on the
net benefits of past exchang8slBey review neuroscience evidence indicating that this
and other longstanding accounting principles have distinct parallels in the human brain.

The evidence reviewed by Dickhaut et. al. (2010) is compelling. Here, we review
human and nohuman primatetudies that provide further evidence on their hypothesis.
Our reasons for doing so are tfadd. First, it is interesting to know whether these
computations are performed by Rbaman primates. If this is indeed the case, it suggests
that these computatis might not have emerged uniquely within humans. Rather, they
might instead have an evolutionarily adaptive role. Second, the study-bluntan
primates can provide insights about fundamental human motives that are not easily
discovered from human studialone. One reason for this latter point is that human
decisions are very often made under the velil of culture, which can substantially impact
human decisiong.g. Roth et al. 1991; Joseph Henrich 20@@nsequently, itOs unclear
whetherobserved differences in behavior result from differences in fundamental human

motives (which could be difficult to explain using standard economic theory based on

* Those features include, for example, the revenue realizatipensematching and cost
management and conservatism, among others.
® Dickhaut et. al., 2010, p.221



selfish earnings maximizing behavior) or differences in constraints on motives implied by
differences in culture, or some combination of both. On the other hartiyntan
primate studies are advantaged by their relatively simpler social structure that allows
inferences unclouded by substantial variations in norms and beliefs among groups.

Ourgoal is to review those findings that seem most relevant in supporting the
Dickhaut et. al. (2010) hypothesis. Consequently, our review focuses narrowly on
primate social preference studies. For this reason, we do not discuss a large number of
primate studes that could, in principle, be of interest to econonfsgg, e.g., Chen,
Lakshminarayaan, and Santos 2008hdeed, we are not even able to cover all of the
relevant research in the primate social preference literature.

Our paper is organized as follows. We begin with a brief introduction teqmial
preferences and their importance in economic decisiaking. Then, we review studies
in both the human and ndruman primate literature in the areas of reciprocity and
inequity aversion. Our goal is to demonstrate that the sorts of human behaviors
highlighted by Dickhaut et al (2010) and used as supporting evidence for their hypothesis
are also demonstrated among +#imman primates. Thus, our review demonstrates that
both uman and notuman primate studies inform the Dickhaut et. al. (2010) accounting
hypothesis. The paper concludes with a discussion that emphasizes the connections
between social preferences, reckekping, and justice in society.
+$%-%()./*0$121$1"(1-*

Social preferences, in contrast with selfish preferences, are those that take into

account the desires of both self and otl{€amerer and Fehr 2004 this paper we say
preferences are OprosocialO when they reflect a desire for equality, fairness and

reciprocity. Prosociality is important. Studies have shown that it is a key component of
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smallscale societiesOoeomic growth and developme@oseph Henrich 2000; J

Henrich 2004; Joseph Henrich et. al.. 2005; Joseph Henrich et. al.. E60&xample,

Henrich et. al.. (2005) found that in fifteen srredhble societies, levels of market

integration and economaevelopment are positively related to ysaciality. Further,

pro-social preferences may have been selected by evolution. For example, those who do

not exhibit presocial preferences are more likely to have difficulty finding a mate;

therefore, they aress likely to contribute to the gene pool of subsequent generations

(Boyd and Richerson 2009; Jaeggi, Burkart, and Van Schaik .ZDli8)selection can

occur at the level of the individual or the level of the group. With respect to the latter,

Boyd and Richerson (2009) argued that Ocultural adapfationl® promote -

sociality in groups. In particular, given that groups exhibiting greatesqeility are

more likely to exhibit greater fitness, competition among groups can reinforseqed

behaviors, as well as a groupOs fitness. Consequently, members offgbepsibit

greater prosociality may be more likely to enjoy greater reproductive sliccess
Notwithstanding the importance of prosociality, a l@tgnding tradition in

economics views humans as gelerested, in the sense that the basis for deeision

making is the net benefit to self, independent of considerations for others. This tradition

is collapsing under the weight of substantial empirical evidénge, Ernst Fehr and

Fischbacher 2003; Meier 2006hich suggests that people care not only about thnair o

® Cultural adaptation refers to the evolved ability of humans to learn from each other.

This paves the way for more rapid adaptation to the local enveonmithout the need

for genetic evolution.

"It is interesting to note that this process might also be connected to Othe evolution of
other regarding motives as empathy and social emotions like shéBog® and
Richerson 2009)These emotions plausibly underlie reciprocal behaviors and aversion to
inequity, and thus may provide an ultimate foundation for the human sense of justice.
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payoff, but also the payoff of others. The same evidence indicates that people reciprocate
frequently when receiving a gift, and choose to punish at their own cost when
experiencing unfair behavio(ehr and GSchter 2000a)

Pro-sociality is not uniquely human. There is waticumented evidence that ron
human primates exhibit prgocial and cooperative tendendiesy. de Waal and Suchak
2010 for a short review)'hese can manifest as fesdaring, group hunting, and
consolation in the wild. Similar behaviors also occur in th& lab

Pro-social preferences are important for regulating social life aidteaning
social norms for human and rbaman primates alikgCamerer and Fehr 2004 or
example, fooesharing is common among capuchin monkeys and chimpshitealso
occurs in some smadicale human societies, particularly when collaborative actions are
necessary to obtain the food soufdeseph Henrich et. al.. 2005; Frans B M de Waal and
Suchak 2010)Altruistic and reciprocal prefences facilitate patterns of cooperation
among group members. The is important due to the fact thatsfaathg is crucial in the
presence of cooperative fogdeking. The presence of inequity aversion helps in this
regard, as it offers a motive to punislese who do not share food or those who-frée
on other membersO hunting efforts. Thus, even without the need for formal rules of
justice, norms of cooperation can emerge and be sustained.

Economists use experimental games to demonstrate and enpessiocial

8 We are not aware of &lence of intentional nereciprocation. However, as noted by a
referee, it would be interesting to find evidence that primates create artifacts to remember
where they stored food as a mechanism to avoid reciprocity by hiding resources to avoid
detection.

® Not everyone agrees that food sharing is a demonstration-sbpial preferences. For
example, Steven$tevens 2004argue that food sharing is predicated on avoiding
harassment.



preference¢Camerer and Fehr 2004)ne frequenthused game is the PrisonerOs
Dilemma (see Figure 1). In this game, two players simultaneousbselhwhether to
cooperate or defect. As seen in the payoffs detailed in Figure 1, it is always in each
playerOs seifiterest to defect, regardless of the other playerOs decision. Nevertheless,
around half of the players in this game choose to coop@atees 198Q)This highly
replicated result is evidence that humans have -odgarding preferences.

Another wellstudied environment is the-salled dictator gam@ahneman,

Knetsch, and Thaler 1986)here one plagr splits a fixed amount of money between
herself and another player. Although a selfish player takes everything, more than sixty
percent of subjects share a positive amount, with the average amount shared around
twenty percen(Camerer 2003)

The Ultimatum Gamés also highly studiedGYth, Schmittberger, and Schwarze
1982) Here, a proposer and responder bargain over a fixed amount. The game proceeds
in two stages. In the first stage, the proposer offers a split; irrtiond, the responder
either accepts or rejects that offer. In the latter case, both players earn a final payoff of
zero. As it turns out, the majority of offers from proposers range from a quarter to half of
the fixed amount, and responders frequentlycteyffers that are at or below twenty
percent of that amou€Camerer 2003)These decisions conflict with selfishness, under
which the proposer should offer the smallest possible positive amount, and the responder
should accept this amount. Therefore, they arbdéurevidence of prsociality.

Observations supporting peociality have also been taken from controlled
laboratory experiments using nrbaman primatefde Waal and Suchak 201®or

instance, laboratory experiments have revealed a long list-sbpral behaviors,



including that capuchin monkeys cooperate on a task and then share the resulting reward;
both chimpanzees and capuchin monkeys engage in reciprocal activities, such as favor
trading; apes, capuchins and marmosets display altruistic impulses with food rewards;
chimpanzees and capuchin monkeys demonstrate inequity aversion when receiving a less
desirable reward than a partner who performs the same task. These examples show that
nornthuman primates are capable of learning and understanding the benefits and costs of
undertaking cooperative tasks with partners. We discuss the implications of these
findings below.

Pro-sociality includes three frequertbgudied types of preferencesciprocity,
altruism, and inequity aversig@amerer and Fehr 200Behr and Fischbach2002) As
noted earlier, each of these is also closely connected to justice. In the next section, we
discuss the evidence for reciprocity, daliowing thatwe discuss both altruism and

inequity aversion.

Player Y
Cooperate Defect
Cooperate 2 for X 0 for X
P 2 for Y 3 for Y
Player X
Defect 3 for X 1 for X
0forY 1forY

Figure 1 Payoff in PrisonerOs Dilemma Game



31()0$%()#L6*
Reciprocity refers to situations in which a person treats another as they have treated

them, i.e., treats well someone who has treated her well, or treats badly someone who has
treated her badly. Reciprocity is key for the persistence of just social exchange. It is

also instrumental to obtaining efficient gains from trade. As noted earlier, the Dickhaut
(2010) hypothesis implies that human brains have evolved reeqing systems that
supportreciprocal tradeBecause it is plausible that social record keeping is adaptive in

both human and nehuman primate societies, we may plausibly expect evidence of
reciprocal trade in both human and daman primates.

Indeed, there is substantial eviderfrom human studies that people are pre
disposed to reciprocal behaviors. Of particular interest in this regard is the expansive
literature on giftexchange, which is devoted to the goal of investigating reciprocity.

In a typical gift exchange ganfErnst FehrKirchsteiger, and Riedl 1993; Ernst
Fehr, GSchter, and Kirchsteiger 19afgre are two movers. The first mover decides on
a lumpsum transfer to the second mover (usually, the transfer is framed as wage for the
second moverQOs effort inputs, or thdityuaf a product that the second mover produces).
The second mover, after being informed of the first moverOs choice, chooses an
effort/quality level that is costly to her but increases the first moverOs payoff.

The selfish (nofreciprocal) predictionfadhe game is that the second mover will
choose the lowest possible effort/quality. Anticipating the choice of the second mover,
the first mover will choose to offer the minimum transfer. The results, however, indicate

otherwise. In fact, people are re@pal in the sense that the effort/quality provided by

191n this section, we focus only on direct reciprocity.
1 While we focus largely on positive reciprocity, negative reciprocity is found in both
human and noethuman primate studie¥30/14 1:15 PM
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the second mover is increasing in the first moverOs transfer amount, which is on average
significantly more than the minimum possible amount.

The trust game, also used to illustrate reciprocity, wieduced by Berg et. al.
(1995) In this environment, a first mover transfers a sum of money to a second mover.
This amount is tripled, and the sedomover is able to return any amount between zero
and the full tripled amount. As noted above, the-isg#frested Nash equilibrium involves
the second player returning nothing to the first, and the first therefore sending nothing to
the second. In facBerg et. al. (1995) discovered that first movers send positive amounts
(equal to about 1/2 of the endowment on average) and second movers return a positive
amount (but slightly less on average than the amount of the endowment that was
originally transferrd Bmeaning that on average, trust is not profitable) that is increasing
in the amount sent by the first movers. The positive correlation between amounts sent and
returned reflects reciprocal preferences in humans.

Evidence supporting reciprocal motiviesalso well documented in the rbnman
primate literature. It is known, for example, that Capuchin monkeys and orangutans
engage in direct reciprocifgee F. B. de Waal and Berger 2000; F. B. M. De Waal and
Brosnan 2002; de Waal FB 2000; Dufa al. 2009) Similar behaviors have been found
among apes (although the findings are less pronouBesinan and Beran 2009;
Dufour et al. 2009; Jensen, Call, and Tomasello 2007; Gomes and Boesch 2009; Gomes,
Mundry, and Boesch 2009; De Waal 1997)

For example, in de Waé2000) pairs of capuchin monkeys were put into a delayed
exchange task, where the pair was separated by a mesh restraint. The experiment

occurred in two 20ninute stages. In the first stage, one of the monkeys was given pieces
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of apple; in the second stage, tither monkey was given pieces of carrots. In both
stages, each monkey was able to pass food to the other monkey. The researchers found
that the amount of food shared by the second monkey positively correlated with the
amount of food passed through by tinst monkey. This finding is consistent with
reciprocal preferences among capuchin monkeys

In another study by de Waal and Ber@@900) groups of capuchin monkeys
worked for food. Similar to the experiment above, the monkey pairs were put into a
chamber partitioned into two sudhambers by enesh division. In front of the chamber
was a tray with two pull bars. The pair was required to pull the bars together in order to
move the tray and receive the reward. This ensured that exactly one of the monkeys
would obtain food. Which monkey would reéee the food was apparent to both. The
authors found that approximately forty percent of the time, the pair succeeded in
cooperating. Among the successful trials, nine out of ten trials ended with food transfer
from the advantaged monkey (the one who kesbthe food reward) to the
disadvantaged monkey (the one who had an empty bowl). Likewise, the disadvantaged
monkey was two to three times more likely to cooperate in rounds immediately preceded
by sharing. This study makes the important point that recgbtbehaviors among nen
human primates are robust both to the particular experimental paradigm, as well as to the
specie¥’.

Finally, a good example of reciprocity in primate groups is Dufour €R2@09)

1270 our knowledge, it is unclear whether the monkeys remember the actual exchange or
that they are responding to a general sense of greater happiness with their partner.

13 Indeed, reciprocity has been observed in many other experimental environments and
species of noinuman primated/30/14 1:15 PM
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who implemented a token exchange experiment using two orangutans. Each participant
possessed tokens that were valuable to the other, but not to themselves. Therefore, in
order to obtain food, the angutan was first required to receive a token from the partner,
and then exchange this token for food. The results reveal a significant correlation
between the number of tokens received and the number given. This suggests positive
reciprocityband possihf trade- between the pair.

There is also evidence from the wild supporting reciprocal behaviors in primates.
Unlike laboratory experiments, in which reciprocal benefits are often uncertain, an
important aspect of natural environments is that assisigngup member almost surely
entails future benefits. For example, chimpanzees and capuchin monkeys are known for
repeated group hunting and feslaring, even outside of the pareffispring context
(Boesch 1994; Rose 1997his may imply that selinterest underlies the evolutionary

success of reciprocal stratedies

31()0$%()#47*31(%$8110)"9*."&*310'#.#)%"- *
From an economistOs perspective, the atleseribed studies make clear that

human and nofuman primate brains are able to encode the expected benefit-of long
term, multistage interactions with the same counterpart. This is important due to the fact
that coding for reciprocity is a critical building block of economic exchangedérlies

the ability of people to form reputations (either positive or negative), which through

recordkeeping can then extend to alternative trading parthexdditionally, reciprocity

14 Natural selection will increase behaviors that benefit the individual, though this need
not imply that the ultimate motive selected by evolution iBs$elindeed, some have
argued that it could be quite psocial4/30/14 1:15 PM

15 Wwith informationfrom a Oreputation recordO, one can avoid exchanging with
disreputable partners and strengthen the relationship with reputable partners. Also, with
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coding can be combined with OcheaterO detection algo¢Ennss Fehr and GSchter
2000b)to facilitate efficient selection of exchange partners. As noted by Dickhaut et. al
(2010), O[r]ecordkeeping improves memory of past interactions in a complex exchange
environment, which promotes reputation formation and decision coordination (Basu et.
al. 2009, P.1009).0 That is, a particular advantage tedeate recorkeeping is that
economies with such institutions promote just trade by providing greatly mitigated risks
of exchanging with strange(Basu et. al., 2009)

Interesting evidence on reputation forimaathas been provided by Melis et. al.
(2006; 2008)In one experiment, chimpanzdest recruited partners to work with them
to complete a task and then share the resulting reward. After several trials, the
chimpanzees learned to recruit the more reliable collaborators when given the
opportunity to choose among different partners. ¢toaelyrelated followup study
(Melis, Hare, and Tomasello 2008)e chimpanzee could choose from either a
OreputableO partner (who had cooperated with the subject in the past) or a OdisreputableO
partner (who had not previously cooperatedlite subject). After a small number of
trials reputations were established. Once known, the chimpanzees were more likely to
recruit the OreputableO part(sge also Subiaul et al. 2008; Russell, Call, and Dunbar
2008 for direct evidence on reputation formation in chimpanzees; and Sarah F Brosnan
and de Waal 2009 in capuchin monkeys)

A personOs reputatiat,least with respect to their propensity to work and to help
others, is ultimately based on a sense of fairness. At the same time, studies such as

Dufour et. al(2009)(discussed above) suggest that perfect fairness is not required in

the expectation that reputation matters for future economic exchanges, one has more
incentives to be recipcal.
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reciprocal behaviors, in the sense that reciprocity can be maintained even when
participants reciprocate at different rates. This raises the natural question of theaegree
which these rates can differ before reciprocity fails. More generally, this raises the
important question of how nemuman primates respond to inequity, a subject that has
received substantial attention in human studies. It is this topic to whichweina
"1:Y#HA*, <1$-)%"*."&*; [#$")-= *

OlnequityaversionO refers to a preference for faiffieAdarge literature
demonstrates this preference in both human anéhnoran primates. Moreover, a
variety of studies supporting OaltruismO might alterhatiesthought of as providing
evidence that nehuman primates hold an aversion to advantageous inequality (a type of
inequity aversion). That is, human and sfaman primates may be endowed with a
preference structure such that equal outcomes are iasa preferred to unequal (Fehr
and Schmidt, 1999). We discuss this point further below.

Before reviewing this literature, we note that a complicating factor in understanding
inequity-aversion is the difficulty in rigorously characterizing the notio@t#ir@see,
e.g., Wilson 2008; Brosnan 2012he literature we review typically takes as the ideal

distribution an equal division of the available resources. From this perspective, the

® For human studies, s€@amerer 2003)and norhuman primates studies, see the
works done by Brosnan and de WéaIF. Brosnan and De Waal 2003; Sarah F Brosnan,
Schiff, and de Waal 2005; Sarah F. Brosnamle 2010) Fletche(2008) van

Wolkenten et. al.(2007) Massen et. at/30/14 1:15 PM

7 A regular finding is that responses to inequity aversion often involve OpunishmentO
(Ernst Fehr and Schmidt 1999; Ernst Fehr and GSchter 2002thihiman and nen
human environments, such punishment can act to enforesopia norms (Ernst Fehr

and GSchter 2002; Brosnan and de Waal 2002; Boyd et. al.. 2003; Fowler, Johnson, and
Smirnov 2005; Brosnan 2011), however, active punishment may b ramehuman
primate studies. (de Waéi30/14 1:15 PMind increased aggressive resistance from the
possessor of food towards food beggars who failed to groom them. Alscstseree
evidence of punishment from cleaner #880/14 1:15 PM
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empirical finding is that both humans and #amiman primates treat disparity in
outcomes differently depending on the specific context in which these differences
emerged. Idight of the Dickhaut recorteeping hypothesis, the findings we review
below are particularly interesting, in that they suggest the brain has developed
sophisticated algorithms to calculate net benefits of actions in order to account for

complex sociatontext contingencies.

JHS)-=* "&F+$121$1"(1-*2%$ > <7 #H(%=1- *

With studies of altruism using ndruman primates, the key idea is often to allow
the choosing primates the option either to perform a task to obtain food only for
themselves, or to perform an equal effort task to obtain food for both self and partner
(see, e.g., Frans B M de Waal and Suchak 204@)pical finding is that the chooser is
more likely to perform the task that rewards both decider and partner, therdbyidgsp
a preference for equal outcomes.

One study of this type is de Waal et.(2008) They placed two capuchin monkeys
into a chamber separated by mesh. One monkey (the subject) had to choose between two
different tokens that could then be exchanged with therempnter for food rewards.

One token, the OselfishO token, rewarded only the subject monkey, while the other was
OpresocialO in that it rewarded both the subject and the partner. The authors found that
subjects systematically preferred to exchange the<opialO token, and interpreted this
result as evidence of altruistic impulses amongmaman primates. Alternatively, this
result can be viewed as indicating a preference for equal outcomes.

Similar interpretations apply to human studies. For exampke dictator game, as
described previously, the fact that more than sixty percent of subjects pass a positive

amount of money is often interpreted as implying altruistic preferences; however, it can
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equally well suggest an aversion to advantageous afiegfti
With studies of altruism using nelmuman pnnates, lhe key idea iftento allow the
choosing primates the option either to perform a task to obtain food only for themselves,
or to perform an equal effort task to obtain food for both self andgydsee, e.g., Frans
B M de Waal and Suchak 201® typical finding is that the chooser more likely to
perform the task that rewards both decider and partnerliiedisplaying a preference
for equal outcomes.

One study of this type is de Wasl al.(2008) They placed two capuchin monkeys
into a chamber separated by mesh. One monkey (the subject) had to choose between two
different tokens that could then be exchanged with experimenter for food rewards.
One toka, the OselfishO token, rewardety the subject monkey, whilde other wa
OpresocialO in that rewardedboth the subjdacand the partnefThe authors found that
subjects systematically preferremexchang the OpreocialO tokerand interpreted this
result as evidencef altruistic impulses among ndiuman primatesAlternatively, this
result carbe viewed as indicating a preference for equal outcomes.

Similar interpretations apply to man studies. Fogxample, m a dictator game, as
described previously, the fact that more than sixty percent of subjects pass a positive
amount of money is often interpreted as implying altruistic pret&s however, it can

equally wellsuggest an aversion to advantageimequality”.

181t is interesting to speculate on the source of an aversion to advantageous inequality. It
may be the case thatglpreference is due to ndruman primates awareness of and
consideration for future interactions with their partner. Alternatively, it might reflect an
adaptive impulsive response determined-coifisciously.

9t is interesting to speculate on the s@uot an aversion to advantageous inequality. It
may be the case that this preference is due téehooran primates awareness of and
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Substantial evidence suggests that the brain evaluates preferences for equity in a

way that is highly contex$pecific. In particular, a variety of factors have been shown to
influence both human ambn-human primatesO responses towards unequal outcomes. In
the following paragraphs, we examine contgpeécific factors including sex, rank, group
membership, earned endowment/reward, expectations and tangible/intangible rewards for
both human and nehuman primates. In the section following this, we discuss broad
connections between inequity aversion and the rekeeping hypothesis.

Sex is a mediator of inequity preferences. This has been found in both primate
literature(see, e.g., Brosnan et. al. 20404 the human literatufeee, e.g. Croson and
Gneezy 2009)The results for nohuman primates are rather mig&dvhile the human
literature sems to suggest that females are overall more sensitive to inequity than males
(see for example C C Eckel and Grossman 1998; Catherine C Eckel and Grossman 2001;
Solnick 2001; Andreoni and Vesterlund 2001)

Another factor that influencessponses to unequal outcomes is a monkeyOs rank in
the social hierarchgBrSuer, Call, and Tomasello 2006, 2009; Sarah F. Brosnan et. al..
2010) The typical finding in this literature is that the highanked individual in th
experimental pair is more likely than the lowanked individual to respond negatively to
inequity. Additionally, this effect is more prominent among male chimpanzee.

For example, Brosnan et. al. (2010) studied sixteen adult chimpanzees. In onemonditi

consideration for future interactions with their partner. Alternatively, it might reflect an
adaptive impulsive response daténed subconsciously.

29 Some studies find no effect at 4IB0/14 1:15 PMBrosnan et. al.. (2010) finds male
chimpanzees are more responsive to inequity, while Brosnan and de Waal (2003) report
only female Capuchin monkeys respond negatively to inequity.
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both chimpanzees were endowed with a token, which they were required to exchange
with the experimenter for a food reward. Upon completion of the exchange, however, the
partner received a highalue reward, while the subject received a-lmiue rewardThe
chimpanzees showed their indignation towards inequity by refusing, ignoring, sharing or
rejecting the food reward. On average, the higheked chimpanzees had a significantly
higher rejection rate. Analogous research in humans pertains to stategafple,
Burnham(2007)found that higher testosterone levels in males were positively correlated
with rejections in ultimatum games. He argtieal testosterone is associated with male
dominanceseeking behavior in a variety of species.

Group membership is also known to impact responses to ineqsalitye.g., V. R.
Lakshminarayanan and Santos 2008; Frans B M de Waal, Leimgruber, and Greenberg
2008; Yamamoto and Tanaka 2009; Takimoto, Kuroshima, and Fujita 2010; Sarah F.
Brosnan et. al.. 2010 humans, this is manifested as social identityot$. Both
human and noeihuman primates exhibit more profound generosity towargsanp
members. For example, Brosnan et. al. (2010) report that chimpanzees are more likely to
reject advantageous inequity between conspecifics. Chen 42609) in a study of
humans, reached similar finding®., that participants display greater generosity when
they are matched with4group members rather than members of thegonutp.

Another factor impacting inequity aversion is whether the reward is earned or
free’>. Nonhuman primate studies indicate that a task (e.g., token exchange or bar
pulling) is necessary to elicit a substantial response to disadvantageous inequity. For

exampleBrosnan et. a2010)report that simply gifting inequitable food rewards

1 Note that this refers to the OrewardO irmonan primates studies but the
OendowmentO in human studies.
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(absent any token exchange task) did not appear to generate inequity responses. Human
studies have reached similar resiiBsirrows and Loomes 1994; €y, Kroll, and
Shogren 2005; Harrison 2007; Kroll, Cherry, and Shogren 2007; Cherry, Frykblom, and
Shogren 2002)The final paper, for example, discovers that people in a dictator game are
extremely unwilling to share an endowment they have earnesisiiggests that, as with
primates, the notion of OfairnessO or OequityO shifts as a result of having had to earn the
reward.

Two types of expectations also seem to play a role in inequity aversion. One type,
Osocial,O refers to expectations based orcpeparisons, e.g., when two individuals
know they perform the same task they might expect to receive the same reward for its
successful completion. The other type of expectation, Oindividual,O refers to oneOs own
experiences, e.g., when the same indiaigherforms the same task on multiple
occasions, they might expect to receive the same reward each time. There is ample
evidence suggesting that rRboman primates respond negatively towards inequity in
situations where either of these expectations atatew. The evidence further suggests
that the negative reaction is stronger when the expectation violation is a OsocialO rather
than OindividualO violation of expectatiofRoma et. al.. 2006; Sarah F Brosnan, Schiff,
and de Waal 2005; van Wolkenten, Brosnan, and dal 097; Sarah F. Brosnan et. al..
2010)

With respect to human&Schter and Th3{2010)conducted a threperson gift
exchange game, in which they found that individuals on the receiving end of

disadvantageous wagliscrimination put forth less effort. This result indicates that
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humans are responsive to social reference Fainéth respect to individual
expectations, a long literature relates many economic phenomena, e.g., wage stickiness or
price stickiness, ta concern that falling wages might diminish morale or rising prices
might leave consumers unhappy due to violations of individual expectédease.g.,
Blinder and Choi 1990 for wage stickiness; and Mankiw 1985 for price stickiness)
Finally, and importantly, both nenuman primatées (for capuchin monkeys: van
Wolkenten, Brosnan, and de Waal 2007; Fontenot et. al.. 2007; for chimpe®aedsF.
Brosnan et. al.. 201@&nd humang¢Saletta et. al.. 2012ye less responsive to differences
in effort than they are towards differences in tangible rewards. For example, in Brosnan
et. al.Os (2010) study, the rate of chimpanzeesO food rejection was not impacted by
whether their partner exerted less efforaitask that led to identical food rewards.
Human insensitivity to asymmetric effort has also been documented. For example,
Houser et. al(2012)showed that human participants provide substantial effort to benefit
partners who lack the ability to reciprocate. Interestingly, they also discovered that this
willingness drops to nearly zeno the presence of a small monetary cost. Thus, both
Brosnan et. al. (2010) and Houser et. al. (2012) found that responses to inequity are
driven more by differences in tangible rewards than differences in intangible effort that

leads to rewards.

ML#4 %<1$-)%"*."&*31(%$&,8110)"9 *
Economists find it striking that both the human and-homan primate brains

demonstrate a sophisticated ability to account for complex contingencies when

22 Responsiveness to social reference points underlies a number of disparate literatures in
economics, including peer effee&30/14 1:15 PMresponsiveness to competitive
environmentg!/30/14 1:15 PMand a varist of findings regarding how to promote

conformity to normst/30/14 1:15 PM

23j.e., Capuchin monkeys and chimpanzees.
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performing social accounting. What is more, they seem sensitive todbesngencies in
a similar manner. For instance, we saw that in bothlhumnan and human studies,
participants who earned their reward displayed greater tolerance for advantageous
inequality, along with reduced tolerance of disadvantageous inedifality.

The key hypothesis of Dickhaut et. al. (2010) is that the human brain is an evolved
social record keeping device. Our findings lend strong support to this hypothesis, in that
we demonstrate that the brains of both humans andhamran primates systematiiya
reflect these same computational processes. Indeed, not only are they reflected in the
contexts to which they respond, but also those to which they do not.

Of particular relevance to DickhautOs redaeping hypothesis is the fact that
neither humamor norhuman primate brains are as sensitive to inequality in effort as
they are to inequality in tangible rewards. This implies that the experience of inequity
aversion is tightly connected to the computation of differences in tangible returns. That
this is true for both human and rboman primates strongly suggests the high and
adaptive value to encoding exchange processes quantitatively.
@%"(/'&)"9*C)-(--)%" *

Understanding why and how institutions work to promotegu@ial behavior is
among the ma important questions in economics. We drew attention to a recent
hypothesis by Dickhaut et. al. (2010) that successful institutions rely on successful
recordkeeping, and that successful recsbping is organized in a way that extends and
is consilienwith the human brainOs evolved capacity for mental accounting in social

exchange contexts. Indeed, the ability to create physical records, and thus enlarge the

241t should be emphasized that toleration is itseldmplex decision process that arises
even in relatively simple contexts, such as those faced by the participants in these
experiments.
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capacity of the human brain for recekeeping, was a critical component in bridging

from very snall-scale familyoriented society to complex social and economic

interactions. Validating this hypothesis is critically important, as it can shed light on ways
in which one might construct new institutions to address, for example, problems of
injustice wlere they might arisébonald 1991)

Our discussioiocused on reciprocity, altruism and inequity aversion. The
foundation of just decentralized exchange is trust and reciprocity. In personal exchange
relationships, a preference for reciprocity helps to sustain trade between partners, and an
aversion to ingquity helps both to deter significant violations of reciprocity, and also to
ensure that violations that may occur are punished. This reinforcing feedback among
these social preferences forms the foundation of a justice system that supports positive
traderelationships.

In addition to promoting cooperative trade, we emphasized that good institutions
also promote just trade. In particular, good institutions facilitate appropriate transparency,
disseminate necessary information to consumers, and proteettyraghts, among
many other justiceelevant task§Amin 1999) Note that each of these tasks requires
measurement and tracking of quantities. In line with the Dickhaut hypothesis, these
measurements can be embedded into institutions. This means that gookeeponygl
also promotes justice and fairness. Thus;gqmaality can help to generate fair
institutions, and in turn, those institutions can help to promote justice in society.

The Dickhautt. al. (2010) hypothesis is consistent with a variety of data from
human experiments. This paper argues that this hypothesis is also consistent with

research that has appeared in the-maman primate literature. We drew particular

23



attention to resultsroreciprocity and inequity aversion. With respect to the former, the
Dickhaut hypothesis suggests that the brain tracks tHeemeffit of social exchanges.

We pointed to human and primate studies where subjects displayed behavior consistent
with this typeof mental accounting. Consistent with the hypothesis, this demonstrates
that recorekeeping is not unique to humans, but also extends further down the
evolutionary path.

Context substantially influences humansO responses to inequity. We highlighted
seveal key features of an environment that impact inequity responses, including rank,
sex and group membership, among others. It is especially striking to us that these same
contexts impact human and sRbaman primate responses alike. An implication is that
this specific type of contexgpecific social accounting may have substantial adaptive
value in promoting personal exchange, suggesting that these same benefits might be
conferred to institutions that adopt similar accounting principles.

The focus of ouridcussion suggested both which studies are important to
economists, as well as those which might have less relevance to economic institutions
and exchange mechanisms. In particular, many interesting studies indicate a willingness
of nonthuman primates todtp others at a cost to themselves, but may not have
immediate implications for brain mechanisms that support exchange institutions. This
includes, for example, papers that report altruistic consoléfi@ms B M De Waal and
Roosmalen 1979; F B M De Waal and Aureli 1996; Fraser, Stahl, and Aureli 2008; Koski
and Sterck 2009natural helping behavigBoesch 1992; F. B. De V@h1997) or non
reciprocal fooesharing outside immediate kin gro(feistner and McGrew 1989; F. B.

De Waal 1997; Bonnie and de Waal 2Q04)
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An erduring question, and one especially relevant to research in economic growth
and development, is to what degree culture plays a role in affecting economic outcomes
including the nature of emergent institutions. Research witkhmaman primates holds
the pramise of illuminating culturenvariant characteristics of institutions and the rules
that define them. Profitable future research will be aimed at providing further evidence on
these invariant characteristics, and how these characteristics are refletitbntent
cultures.

There are clearly limits to what one can learn about complex human societies from
studies of norhuman primates. Controlled laboratory experiments are critical in enabling
us to identify their presocial preferences and to determine factors that influence
them. Consequently, laboratory experiments hold substantial promise for informing
features of our brainOs social accounting system, i.e., the characteristics on which the
recordkeeping systems that underlie successful humarnutistis have been built. In an
era characterized by a rapidly changing world economic climate, it is important for one to
recognize that the nature of these changes is disciplined by our embodied brain, and to

know that path for successful institutionsiiBmately common across all peoples.
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CHAPTER TWO: BROKEN CONTRACTS AND HIDDEN PARTNERSHIPS:
THEORY AND EXPERIMEN T

"#$%E&' (#) %™
Many partnershipand cooperation rely anformal contracts (e.g. nelninding

promises commtmentor statement of intentespecially in cases where formal contract
is unavailable or incomplet®espite the lack of enforcement mecharsigon non

binding contracteommitmentgrowingliteraturein economics and other fields (e.g.,
psychology andociology)suggest that informal contracts/commitments tend to
discipline behaviors in that people honor their contracts/commitments despite loss of
personal monetary payoffs. And communication, more specifically, informal
contract/commitment, is cruciad facilitating cooperation and improving efficienggee,
for exampleCharness & Dufwenberg, 2006harness, CobReyes, JimZre Lacomba,
& Lagos, 2012Charnss, Du, Yang, & Yao, 201&harness & Dufwenberg, 2011,
Miettinen, 2008 Vanberg, 2008Ellingsen & Johannesson, 2004; Kerr & Kaufman
Gilliland, 1994; Loomis, 195%ally, 1995. Furthermore, not only dcepple strive to
keep their wordstheyare also averse tareaking informal contracnd lying toothers
(see Gneezf2005) Lundquist(2009) Erat & Gneezy (2011)While those encouraging
findings hold in tweplayer static decisiemaking environments on which preu®
literature focuses, questions remain as to i) whether such effiesg@ncing and trust

promoting effects of informal contract/commitment persist in more dynamic and multi
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player environments as the world we live in, where new opportunities ariaes there
environments where informal contract/commitments are less effective in disciplining
behaviors.

Indeed, in more dynamic contexts, commitments (formal or informal) can and
sometimes do act as constraints that impede one from exploring Paredwimgpr
opportunities in both business and social contexts. Former Microsoft Vice President Kai
Fu Lee was not able to work for his new employee Google as the chairman of its Chinese
branch for a few months after a lawsuit filed by Microsoft claiming that@gting such
a position with a direct Microsoft competitor like Google violates the narrow non
competition promise Lee made whiesmwas hired as an executiveO. In the $uailsd
says that by joining Google, Dr. Lee "threatens to disclosefddoft trale secrets to
Google even though Lee expressed no such intention. Although both parties eventually
settled the case, huge amount of money and time are lost due to #benmoetition
promise made by Lee in his employment contract. However, this is nat tausiness
world, a startup called CrossGain was forced to lay off some 20 Microsoft OdefectorsO
until their noncompete agreements expired despite the fact that CrossGain is not even in
direct competition with Microsoft. Under social contexts, for exemmarriage contract
may act as a constraint towards better match discovered later in life.

In this paper, we investigate environments inspired by examples above. Here, we

introduce dynamics to the twmerson static decisiemaking situation by addingtaird
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strategic player from whom new beneficial opportunities may arise. Moreover, we allow
players to make unbinding informal contracts while varying the path of communfation

Our paper makes three key contributions to the literature. First, we provioler
knowledge, the first empirical evidence on the propensity of people to keep informal
contract in environment where doing so is inefficient. Second, we shed light on the extent
to which communicationespecially in the form of informal contractsan modulate
peopleOs behaviors. We devise four message treatments to systematically explore
different path of communication, by varying the pairing of sender and receiver as well as
the alignment of their monetary interests. Finally, we sigid on theempirical
relevance of existing behavioral theories. In particular, we take our data to the three
current competing theories: innate preference for honesty models (see, e.g., Ellingsen and
Johannessof2004) Miettinen(2008) Vanberg(2008) Gibson, Tanner, & Wagner,
2013) the consequence based preference model (sedatgyalli & Dufwenberg,
2007; Battigalli, Charness, & Dufwenberg,13)Charness & Dufwenberg, 200&nd
simple type models (see, e.g., Hurkens & Kai2@09). We derive and summarize
testable predictions from these theories and then compare those predictions with our
experimentOs data.

Our main findings are that: i) Under static environment without emerging
profitable opportunitiegpeople are overwhelmingly likely follow upon their informal
contractsaand avoid exploringotentiallyPareto improving opportunities. ii) Under more

dynamic environment where new and beneficial opportunities arise, howevgle pee

%> Different path of communication here indicates the different pairings of sender and
receiver.

28



significantly less likely to adhere to their informal contract/commitment; iii) we observe
the Ocontingency effectO, where the likelihood with which people follow an informal
contract/commitment declines in the number of contingencies that noustio®rder for

the contract to be realized. This is important because none of the existing behavioral
theories take into account the effect of contingency on cost of lying. Finally, we find that
no theory is able to capture all aspects of observed hbpatterns.

The remainder of our paperasganized as follows: the next sectwescribes the
structure of the game and corresponding predictions undeusariodels. Section Il
describeghe key hypothese®Ve detail the experimeprocedure in section IV. Section
V describes oumain results. Section VI explapossible explanati@afor the observed
but unaccounted for behaviors, and the final section summarizesaciddes.
DE1*F.=1*."&*DE1%%$4*+$1&)(#)%*-

This section sets thetage for the subsequent experiment. We first introduce the
Mistress game on which our design is based, clarify various communication treatments,

and derive the key predictions from existing theories.

DE1*G)-#3$1--*F.=1*
We devisea novel thregperson gamedhe extensive form ofhichis shown in

Figure 2 Using backward induction and assuming-n&kitral selfish players, there is a

unique subgame perfect Nash equilibridm Qut, Righ}. This equilibrium is inefficient.
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Therefore, our gamle, shares the OdilemmaO common to previously studied trust game
variantg®.

There are several points to note about our game. First, its structure is closely
related to that described by Charness and Dufwenberg (2006). The key difference is that
we add a sttagic player in place of chance yet maintain unobservable actions. However,
unlike Charness and Dufwenberg (2006) where defection necessarily reduces the trustees
payoff, in! , defection may have no payoff consequences to the trustor. Second, payoffs
in our !, differ from sequential trust games with constant multipliers across trustees (e.g.,
Sheremeta and Zhai(@013)or Rietz et. a(2012) in that multiplies in! , double with
the second trusteéThis makes it much more profitable to establish the second
partnership. The game below illustrates these ideas.

A and B consider whether to form a partnership; if no partnership occurs, then
both parties receive ¢houtside option payoff of $5. In this case, C receives $10. If a
partnership is formed, a trust relationship emerges, and the payoffs to this relationship
depend on the BOs decision. B is faced with a diléreitaer to stay with the current
partnershig(corresponding to B@uwtoption) or form an additional trust relationship
with a third person and enjoy a potentially higher payoff (corresponds ta BRi®n).

Note that A is NO better off (maybe even worse off) by BOs chdbsitiwerefore A

26 Such related gamesea€harness and Dufwenberg (2088)vo-person trust game with
a hidden action; Sheremeta and Zh@@f3)and Rietz et ak2012Psequential three
person trust game; and Cassar Rigtlon(2011)bthree person trust game with one
trustee two trustor or one trustor two trustee, and Bigoni @l2)Dtwo person trust
game with an addn dominat solvable game between the trustee and a third player.
2" For details about how the variable multipliers are reflected in the payloff iplease
refer to the appendix.
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would always prefer B to choogeutand maintain an exclusive partnership. If B chooses
to stay with A (corresponding to the strategy profife Qut, Left/Righ), both A and B

are better off (with the payoff of $10 for each), and C (who has no move) agaithearns

outside option of $10. The strategy profile, Out, Left/Rightcorresponds to the

situation where exclusive partnership contract is enforceable. However, such contract
may not be enforceable. Indeed, BOs choice may not be observable to A, depetiing

COs decision. Our game captures this as discussed below.

A
ouT /N\J
A:S5 B
B:5  our /\m
C:10
10 C
10 LEFV\IGHT
10
10 0
20 0
25 40

Figure 2 The Mistress Gameb! |

For this casef B chooses to form a nepartnershipwith C (corresponding to BOs
In option), C can either be cooperative and reciprocal by chobsitgr defect by
choosingRight Note that if C choosdseft, BOs behavior is unknown to A (BOs original

partner). However, if C choos&sght not only does B receive natig from the newyt
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initiated partnershipC takes all), A is also impacted and receives nothing. In this case, A
knows BOs choice. Note that A may foresee such outcomes and choose not to enter trust

partnership with B. The playersO choies, InandRightdescribe thospossibilities.

@%=="")(.#)%" *
We next focus on treatments that differ by whether gpfag communication

opportunity is available and how such opportunity is presented. Among all the
communication treatments, one player transmits a message to the ayleefsplbefore

they play gameé, ! If we maintain the assumption that players are selfish, then all the pre
game cheap talk communication should have no effect, and the strategy prp@at(

Righ{ remains the unique stgame perfect solution. Howevaf there are other

concerns that incentivize players, as detailed in the next section, communication will
have an impact on behaviors.

To better investigate the effect of communication, inform and verify various
existing theories, we consider the follogicommunication treatments denoted a&,B
C-B, C-A, Double treatments respectively.

In B-A treatment, prior to the game play, player B can transmitssage to A (as
shown in figure B In a similar fashion, in @ treatments, player C can transmit a
message to B prior to the game (as showfigure 4. Similarly, in GA treatments,
player C can transmit a rsgage to A (as shown in figurg 5

In Double treatment, it is common information from the start that role B can send
a message to A, and the expeenters collect those messages and pass them on to their

matched partners. At this point, for player B, Double treatment is exactly the same as B
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A treatment. However, after all messages are received, we announce a surprise
communication opportunity wherole C has the chance to transmit a gsdo B (as
shown in figure § and after messages from Cs are transmitted, players play the game.
Note that Double treatment is designed such that we can compare BOs beha#ior in B
and Double treatments, and ®&savior in GB and Double treatments holding the
playersO communication opportunity constant.

The next section introduces existing behavioral theories that aim to model the

effect of communication on trust and reciprocity.

DE1*=%&1/-*."&*0$1&)(#)%0"*
Standard economic models of selferest utility maximization with its emphasis

on the role of outcome in dictating agentsO choices, predict no effects efathégpe

of communication on behaviors, since chéag is not enforceable commitment

therebre impossible to verify. One of the important assumptions in those standard
models is that seihterested agents would have no problem lying or defaulting on their
words as long as the resulting outcome is more preferred. However, honesty and-promise
keegping behaviors are frequently reported not only on the news (e.g. the whisleblowers)
but also observed both in the lab and field experiments. To account for these seemingly
puzzling behaviors, researchers have come up with three types of models: intrinsic
preference for honesty models, consequdrased models and type models. The

following section discusses those models in detail.

Intrinsic Preferencd-or HonestyModels
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Among the models of preference for hon&Stihere are two main varieties. One
is homogeneous aversion to lying model suggested by Ellingsen and Johaii2@84pn
Miettinen(2008and Vanberd2008) where the model assumes that people incur a
similar fixed cost in thie utilities when caught lying; the other is heterogeneous cost of
lying where different people might incur different cost while caught l{gng.,Gibson,
Tanner, & Wagner, 2(B).

Homogeneous aversion to lying model

Ellingsen and Johanness(@004)proposea modified mode(based on Fehr &
Schmidt, 1999jwe now call EJ model) with an added universal cost compadnent
reflect the universal cost of lying. If there can be no communicdhere is no cost of
lying. So in the necommunication baseline garttee predictions correspond the case
with selfish pre¢érences described section 2.1.

We define playel as those who communicate and state a verifiable

contract/commitmeAt. Formaly, player! has the following simplified utility functian

Equation 1
. {! (1 M I"HS%& AN
| I |

where! |, denotes agen®s immediate monetary paydff!,denotes the utility loss from
lying. Notice that is invariant to players therefore implies the assumption that people

share a homogeneous cost to lythg

28 |n some papers, it also called lying aversion, or cost of lying models (for example,
Lundquist et al(2009).

29 For those who choose not to communicate or sendagfiable communication, their
decision problems are modeled wittarsdard selinterest maximization. Andirf, Out,
Righ? remains the unique backwairttuction solution.
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Py v infigure 2, 3, 4 model this for-B, C-B, and Double treatment for
players whaommunicate and indicate a verifiable contract/commitment.

For all models under considerationBCand CA treatment are treated exactly the
same way (although player B has more direct decision relevance to player C than player
A). Consequently, in the Bowing sections, we donOt explain in depth the predictions for
C-A treatment as predictions for&£treatment are exactly the same aB @eatment.

Notice that gamé, -!, is a nonstandard game where the utilities are not just numbers
(! ! at the ed nodes but rather reflect the adjusted utility (this applies to all the
games in the following sections).

LetOsienote!!! i the percentage of playéran treatment choosing strategy,
while! T {1103 0D fimgg i e Hvgg 1t n e {itg 1
"g$ 1" 11t 1'#$%& represent baseline-B, C-B, C-A and Double treatment
respecitively]" and! represent strategyr@® and RighO respectively. For example,

|

mug | o ldenotes the percentage of playert®osingin in Baseline treatment.

Comparing all communication treatments with Baseline, we have the following:

30 Similarly, Miettinen(2008)introduces similar invariant fixed cost to lying to model the
effects of preplay agreements in contracts. Vanbgi2008) provides supporting
laboratory evidence suggesting that lack of lying behaviors in his experiment can be
better explained with a simple codtlying model.
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Proposition 1a (EJ Modelf: If 11 1" | o1 ! ']' , Wheregj | 11I"# 11 1"#$%&'$,
if 111" forplayerB, mug ' re v Pew orws Lew Dor tew o0 e e Do !
rese! v o fOr player C, g 1 L' Ly pg L pl L L il g ]
!"#$%é! L

1) In B-A treatmentRightis still the dominant strategy for @y andOutremain
the best responses for B and A respectively ias in! , . Therefore, we expect no
treatment difference betweenMand Baseline.

2) In GB (C-A) treatment, iff ! " | Left becomes the dominarttategy for C,
(In, In) is the best response strategy profile for both A and B. As a resudtxpect to
observe higher percentage of Bs choosimgnd higher percentage of Cs choodiedt
thanBaseline. Ifi ! I" | howeverRightonceagain becomethe dominant strategy for

C. For A and B, the best responses BrandOut In this case, we expect no treatment

differences between-8 and Baseline treatment.

3) For Double treatment, §f! I" | In, Out, Leftdescribethe best responses for
player A, B, C espectivelyif ! I I" | In, Out, Rightarethe best responses instead.
Therefore, iff | 1", we shouldnOt expect to see treatment differences from Baseline, and

communication in form of cheap talk has no effect on behaviors of all playets.!Tf,
we shoull observe an increased rate of player B chodsifigr Double compared with
Baseline Treatment; for player C, we should observe an decreased frequency of choosing

Rightin Double treatment compared with Baseline.

31 According to Ellingsen and Johanneson (2004), the estirhiedound 21.43 SEK
IUSD 2.64. If apply this estimates to our gaine,! I" 1 1" 'we should expect no
effects at all across treatments.
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In order to make withitreatmentomparisons, we have to make one simple
assumption:

Assumption 1: the frequency of informal contract/commitment exchanged is constant
from the same role.

It implies: 1) the percentage of Bs sending informal contractsAmnti@atment is
comparable to thah Double treatment; 2) the percentage of Cs exchanging informal
commitment in CB treatment is comparable to that in Double treatment; and 3) the
percentage of Bs receiving informal contract B @eatment is comparable to that in
Double treatment. Wdenote that and! percent of Bs and Cs send informal contracts
respectively, where!! 1 [1 1],

We compare BA, C-B (C-A) and Double treatment, and establish the following:

Proposition 1b (EJ model): if! ! " , for player B, ' ! v ! jugoes! v ' o' D va
forplayer C, ' 1, I Wl 1 gges! - IE 1L 1" for player B,
ey ! !"#$%<!&! rg 1ot Ly s forplayer C, ot 1y 1oty !"#$%§L! e

In both BA and Double treatment, B is rational and sends a promise, he will
only choosdnif I (I" I )1 (11 1)L 1" je.,20p—1> 1", wherel is COs
probability of choosind.eft Specifically, in BA treatment] ! !, regardless of the
value of!, it is BOs best response to chd@sgwheter or not they send informal
contracts).

In Double treatment, if! 15, Cs always choofRightwhether they send

informal commitment or not, i.el.,! !.Inresponse to that, all Bs cho@3etwhether
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they receive informal contracts or not! If 15, thesituation is more complicatedl.— c
percent of Bs do not receive informal contracts, p.e=, 0, the best response thenQsit
For the remaining Bs who receive informal contralctd, percent of Bs also send
informal contracts, inthiscase="!,and!'! ! I'l 1 1 1" 'the best response@ut,
It 1 1111 percent of Bs do not send informal contracts but receive one from C,
and!" ! I" 1 their best response is instdadin sumM gy ! v ' 1 (01 1)L,

In C-B treatment, if B is rational and send informal contracts, he will only choose
Inif 1" 111 e, b 1l 1t Outis BOs best response sinde ! L If 11"
percent of Bs receive informal contracts fr@ng! ! !), Inis the best response.mRbe
remaining! ! ! percent of Bs who do not receive informal contracts fro®@@js the
best response. And! 4, ! 11 1. Since!l ! 111! 1)l I wehave'! py !
!"#$%<!§! I"# ! !"! ! I"# -

If C is rational and send informal conttache will only chooseeftif I" I 1" |
I. In both GB and Double treatment, the decision problem for C is the same. Therefore,
we expect no differences between the two treatments. And the rate of C clRigshitig
both GB and Double treatment will be smaller tharABreatment where there is no
incentive for C to choodeeftat all.

Combine both Proposition 1a and 1b, we have:

Proposition 1 (EJ Model): If 11 1" 1, 1 1 wherel!! | 10" 101 Lif 1y o1
for player B, jug ! g ! o' D ps 1 pugnee! e ! ! g, fOr player C,
l"#$! | I | !"! ! 1 I !”#$%8}c! | | !"! I »
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In EJ model, everyone suffers the same cost from lying, therefore if the benefit of
lying outweighs the cost, any communication is futile since words said will never be kept.
However, if the cost of lying outweighs the benefit, we expect people to keep their
commitments (if they send one), thus in bothBnd Double treatments where payB
may send a promise we hypothesize a higher ratm6fthan @B (C-A) treatment.

Similarly, we expect to see a higher rate of cooperative action from player C choosing

Q.eftO in both €8 (C-A) and Double treatments than any other treatments.

A
ouT IN
A:5 B
B:5 ouT IN
Cc:10
10 C
10 LEFT RIGHT
10
10 0
20-1 -1
25 40

Figure 3 ! |, B-A treatment
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A

ouUT N

A:5 B
B:5 ouT /\IN
C:10
10 C
10 LEFV\IGHT
10
10 0
20 0
25 40-1

Figure 4 ! |, C-B (C-A) treatment

A
ouT /\v
A5 B
B:5 OUT/\[N
C:10
10 C
10 LEFWI(;HT
10
10 0
20-1 -1
25 40

Figure 5 ! |, Double treatment
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Heterogeneous cost to lying model

Gibson et. a{2013)propose and test a heterogeneous preference for honesty
model (we call GTF model). GTF model is very simtlaEJ model in that the cost of
lying is independent from any type of belief. The difference is that instead of d foeed
all players, GTF model assumes that each individual might have a different cost

I,lassociated with lying. The utility functios as follows:

Equation 2

I { bl " "#$% & N"#H }

where!, indicates the utility loss playérendures when he/she breaks the promise or lies

and!, ! 1111 ],
Game! !, !l in Figure 6, 7, 8ncorporate those. And we have Proposition 3
below.
Proposition 2. Under GTF model, thenug ! s ! o' U ig 1 pugges ! e !
p ey Uop g s forplayerCoopg Uy et ! pgege! o D et

Similarly, in B-A treatment, all Bs choog@ut given thatRightis the dominant
strategy for Cs.
In Double treatment, for the! ! percent of Bs who do not receive informal

contractsQutis the best response. Fot ! percent of Bs who both send and receive

informal contracts from C, they will only chookeif ! (!" ! 1) (P )y
PELif, v 1™ Jand! | I otherwise. Assume thdt!l ! 1" 11 1 gnd!™ (1, ! 1" )!
I,only! 11111 percent of B (whose cost to default on informal contracts is small
enough, while his partnerOs cost is big enough) choase!! ! | 1111 11 choosdn.

41



For the remaining! ! !)! percent of Bs who do not send but receive informal contracts
from C, they vill only chooseln, if I" ! I 1" .We havd !(! ! !)! percent of Bs
choosingin, and(! ! !)(* ! 1)! percent of Bs choosinQut In total,! !l 11111 w!

(! I 1)! percent of Bs chooda and the rest choo$gut

In C-B treatment, similar to Double treatmeht, ! percent of Bs who do not

receive informal contracts choo®ait The rest will choosn only if 1" I 1 1" | Since
I'1 1 with probability! , we have !! percent of Bs chooda and! ! ! !! percent of
Bs choose@ut Sincepugog! » ! ! 11 LT L 111 1)1is smaller than

» 1w 1111 we should expect higher frequency of Bs choosirfgpom G-B to Double
treatment.

GTF model offers the same predictions on player COs behavior as both EJ and CD
model and the intuition (i.e. lying/breaking promiseostly, although in CD model
defaulting informal contracts is costly because lying always lowers partnersO payoff) is
also similar among all three models. However, for player BOs behavior, GTF model
hypothesizes that Bs may chodsenore frequently in €B treatment than Double
treatment if and also more frequently in Double treatment thAraBd Baseline

treatments. The reasons are as follows.-k &d baseline treatment, it is always best

response for B to choogsaut anticipatingC to preferRight In Double treatment,

however, choosingh can become best response for some message receving Bs when

there is increased probability of C choosiredt (for those Cs withy ! 1" ). In CB
treatment, choosinip can be best response foLlAnessage sendinBs when their

matched Cs are with ! " .
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A

ouUT N

A:5 B
B:5 ouT /\IN
C:10
10 C
10 LEFWIGHT
10
10 0
201, ot
25 40
Figure 6 ! |, B-A treatment
A
‘”/\
A:5 B
B:5  our /\,N
C:10
10 C
10 LEFT RIGHT
10 /\
10 0
20 0
25 40-1.

J
Figure 7 ! |, C-B treatment
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A

ouUT /\v

A:5 B
B:5 OUT/\[N
C:10
10 C
10 LEFT RIGHT
10 /\
10 0
201, —1.
25 40-1.

J
Figure 8 ! |, Double treatment

ConsequencBased Models

Charness & Dufwenberg (2006) proposed a guilt from blame model built on the
psychological game theory framework developediepanakoplos, Pearce, & Stacchetti
(1989) furthered byDufwenberg & Kirchsteiger, 2004nd formalized in Battigalli and
Dufwenberg(2007) In this model, the cost of lying comes from guilt of letting someone
down, the level of guilt a player suffers depends on the level of harm he incurs on others
relative to what the others believe they will get (how much he lets the othia),dbat
is, the difference others get between the playerOs actual action and the action the player

believes others believe he would take. In a sense, this model is a different take on social
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preference models where the degree one cares about othetspEsds on the belief one
holds about othersO belief about him/her.
According to the Guilt Aversion Model (we call CD model from now onwards),

player! has the following modified utility:

Equation 3

where! , denotes playeiOs sensitivity to guilty, it is independent frorand! , !

[111 1)1, denotes playeiOs belief aboli®s belief abouit!, ! ! 11,1, where!, is the
probability player assigns téOs moveé, ! [!11]:11 , denoted Os monetary loss
between what thinks! thinks that would do and whalt actually does, in light of our
game with BA treatment, where B sends a promise td /A, in this case would be 10
(which is A would get given BOs informal contsatherefore that is the monetary payoff
B would expect A to believe B would be able to give him/her) minus O (if instead of

choosingOut, B deviates from his/her promise and chodeesince the best strategy for

C is to choos®ight A would get 0 gien B and COm( Righ) choices) equals 10.

e infigure 9, 10, 11 incorporates CD model for all treatments. Notice
that in BA treatment, player B doesn't suffer from guilt, when he/she chbdwoses
(violating informal contracts) and playercd@oosed.eft The reason is that when player
C playsLeft, A receives $10, which is the same if B has ch&@etnIn other words,

violating the promise has no monetary consequences to A if C cHosftdbus B

doesnOt feel any Oletting downO guilt. Similarly, in Double treatment, B doesnOt suffer
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utility loss from guilt choosingn and breaking informal contracts as long as C chooses
Left
Proposition 3 (CD Model): for player B, jug ' s ' o' i U pt Ui U jigops) e
for player C, g ! 1 w' 1y 1 puggeg! 0 ! oe L

Similar to the analysis for EJ modelpercent of Bs in BA treatment will only
choosdn, if " v 1 1 i et b1 Anticipating thatRightis Cs dominant
strategy] ! !, Outis the best response for all Bs.

In Double treatment, for the! ! percent of Bs who do not receive informal
contractsQutis the best response. Rdl percent of Bs who both send and receive

informal cantracts from C, they will only choogeif I" I'1 I, 11 i

Prorgerorrmor ot fand! 1ol otherwise. Assume that(!" P

" ) I 1, we have !! !l percent of B choosm and(! ! !)! !l chooseOut For the
remaining(! ! !)! percenof Bs who do not send but receive informal contracts from C,
they will only choosén, if I" I I " .We haved ! (! ! 1)! percent of Bs choosing,

and(! ! 1) ! I')! percent of Bs choosinQut In total,! !! percent of Bs choode

and! ! ! 11 percent of Bs choosBut, i.e., ugps! s ! 11 111,

In C-B treatment, similar to Double treatmeht, ! percent of Bs who do not
receive informal contracts choo®ait The rest will choos only if 1" I' 1 1" | Since
I'1 1 with probability! , wehave! ! percent of Bs chooda and! ! ! Il percent of
Bs choos®ut, which is the same as in Double treatment.

CD model differs from EJ model in that each player may have varying cost from

lying/breakingpromise due to different psychological costnfrguilt. And the level of
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guilt depends on guilt sensitivity and potential harm that may incur to others. The key
prediction difference between CD and EJ model (Wher" ) is player BOs behavior in
Double treatment: in EJ model, breaking informal congrectostly, consequently player

B in Double treatment behaves the same way-AtBatment; in CD model, however,
breaking informal contracts can be costless for player B as long as there is no foreseeable
harm to player A which is clearly the case itlibosed eft, as a result, we should

observe increased rate of B choodimdor Double treatment than-B treatment.

A
()L'T/\N
A:S B
B:5 OUT/\]N
C:10
10 C
10 LEPV\[GHT
10
10 0
20 -y, 7T, 10
25 40

Figure 9 ! |, B-A treatment
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A

OUT/\V

A:5 B
B:5 OUT/\[N
C:10
10 C
10  LEFT RIGHT
10
10 0
20 0
25 40-v,-7,-20

Figure 10 ! 4, C-B treatment

A
ouT /\N
A:S B
B:5 ouT /\IN
Cc:10
10 C
10 LEFT RIGHT
10
10 0
20 Y- 7,10
25 40-v,-7,-20
Figure 11 ! .. , Double treatment
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Simple type model

Hurkens & Kartik(2009)put forward a simple type model that can make sense of
the observations in Gneezy (2005) (we call it HK model). HK model assumes that there
are two types of people, one with infinite costytmd (honest type), and the other with

zero cost of lying (economic type).

Equation 4

RN
where! indicates playersO type, {I 11 },if! ! |, player! is economic type with no cost
to lying, while if! I 1/ 1is honest type with infinite cost to lying;denotes an enormous
cost to breaking informal contracts andl ! ! . Assume that in the populatibnpercent

are honest types, ahd ! percent are economic types. The implications of HK model
for our game isletailed in Proposition 4.

Proposition 4. Under HK model, for player B,

s Dew Dor Ve D rwswe! e D or s 10!y s for player C,
rgg Lo Do by o by b !"#$%é! I

As all other theories, HK model predicts that all Bs chdastgiven thatRightis
the dominant strategy for Cs inrMtreatment.

In Double treatment, for the! ! percent of Bs who do not receive informal

contractsQutis the best response. Fot! percent of Bs who both send and receive

informal contracts from @, !'! !'! of them are honest type, and will always choOs&
as they promised. Among the remainlhg !!! I'l economic types, they will only
choosdnif I" I I 1" 1 1 1 ifthey receive inforral contracts from honest type which
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happens with probability df, and! ! ! otherwise. Therefore, we havé! | 111 11
percent of Bs chooda and(! ! !)'! I'l chooseOut For the remaining! ! !)!
percent of Bs who do not send but receive informal contracts from C, they will only
choosdn, if "1 I I" /Wehave !(! ! !I)! percent of Bs choosing, and(! !

) ! )! percent of Bs choosinQut In total,! 1! 1 1 1'l'l percent of Bs chooda
and the reschooseOut

In C-B treatment, similar to Double treatmeht, ! percent of Bs who do not
receive informal contracts choo®ait The rest will choos only if 1" I 1 1" | Since
I 1 1 with probability! , we have !! percent of Bs chooda and! ! ! !'! percent of
Bs choos®©ut, which is the greater than Double treatment.

The predictions under HK model are indistinguishable from GTF model in our
game settings, and the reasoning behind the hypothesis is quite similar. In GTF model,
honest type never lies ordaks informal contracts whereas economic type has no cost
lying if outcome from lying is more preferred. Communication resultantly only has an
effect on the behaviors of honest type who chooses to send a message. As for player C,
the changes in aggregdtehavior only come from honest types who communicate. For
player B, anticipating some C would switch and chdgeé¢ all Bs from CB treatment,
all economietype Bs and some hondgpe Bs who choose not to send a message from
Double treatment have thecentive to switch ton. And in both BA and baseline

treatment, there is no incentive for any type of Bs to deviate from chad0sing
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H14*140%#E1-1*
Following the analysis in the previous section, Table 1 and 2 below summarizes

hypothesis under differéexisting theories. The tables can be realléswvs: the
inequality (equal) sign represent the comparison outcome betheeow treatment to
the column treatment. For example, the equal sign on r@iuBin 2 implies that the
frequency of B choosin@utis expected to be the same between Baseline akhd B
treatment. Notice that all theories except for EJ model WitH" predict the same
treatment effects compared with Baseline for both player B and C. However, the
predictions differ when we compare between treatments. Hypothdsisvéstigate the
treatment effects compared with Baseline, and hypoth&i®&uses onhie between
treatment differences under which existing theories offer different predictions.

Hypothesis 1(B-A vs. Baseling: the proportion of Bs choosir@utis the same
in both baseline and-B treatmentsy.g ! s ! ' ! 4 ; the proportion of Cs choosing
Rightis the same in both baseline and\Breatments,,g' ! |, ! '! .

All the models offer the same prediction with regard 14 Bnd baseline
treatment. If this hypothesis is rejected, we can invalidate all lIsxadder consideration.
Otherwise, all models are possibly valid.

Hypothesis 2(C-B vs. Baseline): there is lower percentage of Bs chod3utgn
C-B treatment than Baseline treatment, ., ! !..#$%&.5$! mz 5 and lower percentage of
Cschoosing Right in €B treatment than Baseline treatment, | | g ! .

If this hypothesis is rejected, we can invalidate EJ modelwith" , CD and

GTF/HK model. Otherwise, we can invalidate EJ model with!" .
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Hypothesis3 (Double vs. Bas@ie): there is lower percentage of Bs choosing
in Double treatment than Baseline treatmeplg! s | ruswes! r# ; and lower
percentage of Cs choosing Right in Double treatment than Baseline treatment,

!"#$%é! T !'!! I

If this hypothesis is rejected, we can invalidate CD and GTF/HK model.
Otherwise, we can invalidate both EJ models.

Hypothesis4 (C-A vs. Baseline): there is lower percentage of Bs chod3urgn
C-A treatment than Baseline treatment, ., ! !"#$%&'s!s! mg 5 and lower percentage of
Cs choosing Right in @ treatment than Baseline treatmait, | ! g ! .

Similar to Hypothesis 2, if this hypothesis is rejected, we can invalidate EJ model
with! ! 1", CD model and5TF/HK model. Otherwise, we can invalidate EJ model with
Lo

Hypothesis 5(C-A vs. GB): the percentage of Bs choosi@gtis the same is
both GA and GB treatment,' ! .. ! .'! ., ; and the percentage of Cs choosing Right
is the same indth GA and GB treatment,' ¢, ! /!, .

All the existing theories treat informal contracts/commitments the same regardless
of the decision relevance of the receiver of the promise. A promise from C to A should be
treated the same as a promis81df this hypothesis is rejected, we can invalidate all
models.

Hypothesis6 (C-B vs. Double): the proportion of Bs choosi@gtis the same in
both GB and Double treatment, ! 14 ! jus0s! 4+ ; the proportion of Cs choosing

Rightis the same in both-8 and Double treatment; ! | ! 008! 1 -
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If the hypothesis for player B is rejected, we can invalidate CD model. Otherwise,
we can invalidate all other models. And if the hypothesis for player C is rejected, we can

invalidate all models.

Table 1. Frequency of Bs Choosingut; ! s

EJ model (! ") EJ model {! !")/ | CD model
GTF model/ HK model
B-A CB C-A Dbl |[B-A CB C-A Dbl [B-A C-B C-A Dbl
Baseline| ! = = ! ! ! ! > ! ! > !

B-A ! ! ! ! ! ! ! ! !

C-B ! ! ! ! !
C-A ! ! !

Table 2. Freguencx of Cs Choosin@ght: Wy
EJ model (! ") EJ model (! ")/ GTF

model/ HK model/ CD model
B-A C-B C-A Double|B-A C-B C-A Double
Baseline| ! ! ! ! ! ! ! !

B-A ! ! ! ! ! !

C-B ! ! ! !

C-A ! !

>A01$)=1"#./*0$%(1&'$1 *
The experimental sessions were conducted in the experimental laboratory of

Interdisciplinary Center for Economic Science at George Mason University. Participants

were seated at spaced intervals. We had 17 sessions Wdtp&ticipants per session
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(total of 273 subjects). No one would participate in more than one session. Average
earning were $17; sessions took about 90 mins.

We use within design in our experiment. In each session, subjects play three
games (treatments) in random order, and they aredulére that for each game they are
matched with complete strangers with whom they are never matched before. Only one of
the games is randomly selected at the end of the experiment to be the paid. The session
and corresponding game played are in table 2inQweach session, participants were
referred to as A or B or C (as in the games in section 3). ParticipantsO role in the
experiment is randomly determined at the beginning of the experiment by subjects
privately drawing from a stack of cards with a le(@AO, OBO or OCO) and a number
written on it. The letter indicates their role in the session and participants keep their role
constant throughout the experiment. Note that Double treatment was never ran together
with either BA or C-B treatment, the reasas that Double treatment effectively
combines BA and GB treatment. If we were to run Double treatment together wigh B
and/or CB treatment, participants had to write messages to the same role twice, which
might introduce potential cofound to treatrhdifferences (such as different contents in

the messages).

Table 3. Session Game information

Session No. | Game Played
1-7 Baseline, BA treatment, B treatment
7-13 Baseline, Double treatment-ALtreatment
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14-17 Baseline Double treatment, AC treatmeni

We adopted strategy method in conducting our experiment as Charness and
Dufwenberg (20065. In Baseline treatment, no messages were allowed. In all other
treatment with communication, each potential message sender had the option to send a
nonbinding messages to their matched partner prior to their partnersO decision; they were
given a sheet gfaper, but could decline to send a message by circling the letter (A, B or
C) that indicates their role in the experiment at the top of the otheblask sheet. Then
messages were transmitted to the respective partners. Upon completion of the message
transmission, participants played the game; B made his/her choibtesrddut without
knowing AOs actual choicelafor Out (similarly, C made his/her decision without know
the actual decision of B), but the instruction explained that BOs choice would be
immaterial if A chos®©ut We therefore obtain an observation for every B and C.

31-'/#- * N

We present a summary of communication and detail playersO behavioral pattern in

the next two sections respectively tie endwe testhe hypotheses from the

Hypotheses section

32 A-C treatment isnOt talked about in this paper since it is less relevant for the purpose of
this paper.

% This is an effort to make the results more comparable for theory testing purposes. Also
Amdur & Schimick(2012)suggest that there is no behavioral different between the use
of strategy method and direct response for our type of game with communication.
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What messages were sent? FHi@en messages can potentially be classified in

various ways. To simply the analysis, we assume that a player can make a statement
regarding his planned action stay silent. For instance, player B can make a statement
regard to his planned actiom (r Out) and player ¢c can make a stateméseft(or Righd.

Stay silent indicates two things: no messages are transmitted or on the message there is
no indication otis planned action. Here, we denote a statement of planned action as
Informal Contract/Commitment, and stay silent as Silence. From the messages that we
collected, informal contracts from B always involve a statement indicating the action
GDutO, while althe informal contracts from C involve a statement indicating the action
QeftO.

Table 4 below summarizes the frequency of messages (communication) and
informal contract in each of the treatments. The difference of which indicates the
percentage of messagthat belongs to Silence. The data generally supports our
assumption that not only the rate of communication but also the frequency of informal
contract are constant for the same role as long as there is no contingency that has to occur
before the contracealizes.

As shown in Table 4, player B sends messages about 88 percent of time in both
B-A and Double treatment (z = 0.11, p=0.92). And player C sends messages around 80
percent of time in both-® and Double treatment (z = 0.83, p = 0.40); howevet-M
treatment, player Cs are significantly less likely to send messages (z = 2.60, p = 0.01),

less than half of them sent messages to As.
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For informal contracts/commitments, Player B sends informal
contracts/commitments about 53 percent of time in beghdhd Double treatment (z =
0.23, p = 0.81). And player C sends informal contracts/commitments around 67 percent
of time in both CB and Dauble treatment (z = 0.06, p = 0.95); InAQreatment,
consistent with the pattern for messages, Cs are significantly less likely to send informal
contracts/commitments to As compared witiB@nd Double (z =2.89, p = 0.00;
z =1136, p = 0.00, respectivg], around a quarter of them sent informal
contracts/commitments to As. However, we can reject the null hypotheses (p = 0.00) that
there are no informal contracts/commitments exchangedArir€atment compared with

Baseline.

Table 4. Communication Summary by Treatment

All Messages Informal Contracts/Commitment:
Treatment | Player B Player C | Player B Player C
B-A 21/24 13/24
(88%) (54%)
C-B 20/24 16/24
(83%) (67%)
C-A 13/27 7127
(48%) (26%)
Double 38/43 32/43 22/43 29/43
(88%) (74%) (51%) (67%)

CH#H*B'==%$4 *
Behavioral Patterns Across Treatments
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Figurel2 summarizes choices for player A, B and C for various treatments. In
Baseline where there is no communication opportunity, 81% of As has&6% of Bs
choseOut, and 73% of Cs chosen the defective opRoght The behaviors we observed
are well described by the unique backward induction Nash equilibrium strategy profile
(In, Out, Right)

In B-A treatment, we observe similar percentage of As chodsi(®3%), e’en
more Bs- 87%-choosingOut, and similar percentage of Cs choodright(71%).
Compared with Baseline, more Bs ch@# although not statistically significanthe
informal contracts from Bs reduce BsO willingness to explore potential Pareto improvin
opportunity.

In C-B treatment, 71% of As chose, half of Bs switched and cho€ait (42%),
and more than half of Cs (58%) chose the cooperative adiaht When B receives
informal contracts from C, not only does B chooses to trust C, C also atgsoThe
informal contracts from Cs are effective in binding Cs behaviors despite the
misalignment of monetary interest between B and C.

In Double treatment, 95% of As chdse only 56% of Bs chos®ut, and 56% of
Cs chosd&ight B sends informal cdmacts to A indicating the willingness to chod3et,
however, when new opportunities arise (C sends commitment conveying the willingness
to cooperate), significantly less Bs (p = 0.00) chosé(an action that is consistent with
their informal contracts)n this environment, informal contracts/commitments are less

effective in binding peopleOs behaviors.
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When C could send a message to AA@eatment), 74% of As chos$e, 63% of
Bs choseéOut, and 67% of Cs choosdght The behaviors in this treatmeesemble
those in Baseline, which suggest that communication in forms of informal contracts are

ineffective in promoting trust and reciprocity.

[ | {

Baseline B-A Double C-A

40% 60%  80%
1 1 1

20%
1

Role by Treatment

I A Choose In [ B Choose Out
C Choose Right

Figure 12. Choices By Role Across All Treatments

Comparison of Nash play and Parataproving play across treatments
We use bootstrap method to compare the frequency of Nash equilibrium strategy

profile (In, Out, Rightland Pareto efficient strategy profila,(In, Lef) among different
treatments. The distributions of frequencies fasN strategy profildrf, Out, Rightjand
Pareto Efficient profilelf, In, Lef) across treatments are shown in figure 12 and 13,

respectively.
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We find that B-A treatment has the highest frequency of Nash strategy profile (p
= .26 compared with Baselinp = .00 with GB, p = .06 with Double, p = .00 with-C
A%*), and on average, this strategy profile is played about half of the time. And then
followed by Baseline (p = .12 compared with Double treatment, p = .00 withpG= .03
with C-A) and Double treatent (p =.21 compared with-& treatment, p = .00 with-C
B), while GB treatment has the lowest frequency of Nash play where the Nash profile is
played around 4% of the time on average.

As for the frequency of Pareto efficient strategy profile, we obsbateGB
treatment has the highest frequency for [n, Lef) strategy profile (p = .00 compared
with Baseline, p = .00 with 8\, p = .08, with Double, p = . 02 with-8), and the Pareto
efficient strategy is played 29% of time on averatye.lf, Lef) is played in Double
treatment for about 14% of the time (p = .19, compared witht@atment, p = .01
compared with Baseline, p = .00 with/A. B-A treatment has the lowest frequency of

Pareto efficient strategy profile, and it is almost never played.

% The Rvalueis calculated based twmopulation difference distribution with null
hypothesis that the difference equals to 0.
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Figure 13. Bootstrap distribution of frequency of Nash Strategy profile [h, Out, Right)

10
1

0 2 4 .6 .8
r(mean)

[ Baseline [ BATreatment

] cBTreatment [__| Double Treatment

CA Treatment

Figure 14. Bootstrap distribution of frequency of Pareto improving strategy profile (In, In, Left) by treatmerts
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In a word, our experimental data support Hypothesis 1 to 3 and Hypothesis 6

while fail to support Hypothesis 4 and 5.

Result I Treatment effects compared with Baseline

Table 4 and 5 below present the WilcoXdann\Whitney twosidedtest results
with the null hypotheses thags ! s ! [\! s , wherellD {I" 11" 11"#$%8&}. As
predicted by all theories, behaviors iPABreatment are statistically indistinguishable
from Baseline. We observe significantly fewer Bsl&£s choos®©ut/Rightin both GB
and Double treatment than Baseline, therefore we can invalidate EJ theory with
However, we cannot find support for Hypothesis 4; instead we didn't observe any
treatment differences betweerAdreatment andaseline, on the contrary, all existing
theories predict negative treatment effects for both B and C, therefore we can invalidate

all theories under consideration.

Table 5. Wilcoxon-Mann-Whitney two-sided test results for Player B

Frequency of Bs Choosir@ut ! .4

Baseline B-A C-B C-A Double

51/67 21/24 10/24 17/27 24/43

(76%) (87%) (42%)*** (63%) (56%)**
P Lo P P

* ¥ and *** indicate ! ! tut bt g Lt respectively, twesided tests.

Table 6. Wilcoxon-Mann-Whitney two-sided test result for Player C

Frequency of Cs ChoosiRjght ' !

Baseline B-A C-B C-A Double

49/67 17/24 10/24 18/27 24/43
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(73%) (71%) (42%)***

(67%)
Ly Lo

(56%)*
L=

* ¥ and *** indicate ! ! tut bt g Lt respectively, twesided tests.
Result 2 Within treatment comparison

Table 6 below present the WilcoxdmannWhitney twasided test results with
the null hypotheses that! . ! |,! s , wherell | {I" 11"#$%&}. There is significant
difference in COs behavior betweeA &nd GB treatment, which is contrary to what all
theories predicted. However, this difference may result from the fact that there are
significantly fewer informal ontracts/commitments exchanged wAGhan GB
treatment. Further, we conducted another test to determine whether there are behavioral
differences between the two treatments among those who sent informal
contracts/commitments. We fail to reject the nulpdhesis!( ! ! " ! that there are
behavioral differences, although this failure to reject may also arise from the small
number of observation (! I" for C-B treatment anél ! ! for C-A treatment).

Comparing GB with Double treatment, we cannot reject th# hypothesis that

WU U useee! e @nd the evidence is more in support of CD model.

Table 7.WMW two -sided test resuls for Player B and C (within treatment)

Frequency of Bs Choosir@ut ‘! . Frequency of Cs ChoosiRjght ' !

C-B C-A Double C-B C-A Double
10/24 17/27 24/43 10/24 18/27 24/43
(42%) (63%) (56%) (42%) (67%)* (56%)

[ prorn [ [
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To summarize, we only find limited support for the existing theoriesd&@iled
comparison between the theory predictions and observed behavass péer to Table

8 and 9 on the next page
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Table 8. Predicted vs. Observed For Plazer B

Frequency of B€hoosingOut ! .4

EJ model (! EJ model (! ")/ GTF| CD model Observed Behavior
model/ HK model
B-A C-B C-A Double |B-A C-B C-A Double |B-A C-B C-A Double||B-A C-B C-A Double
Baseline ! ! ! ! ! ! ! ! ! ! ! ! ! Pl ! Y
B-A ! ! ! ! ! ! ! ! ! P Y
C-B ! ! ! ! ! ! ! !
C-A ! ! ! !
Jo) Table 9. Predicted vs. Observed For Player C
7 Frequency of Cs ChoosiRjght ' !
EJ model (! ") EJ model {! ")/ GTF||Observed Behavior
model/ HK model/ CD mode
B-A C-B C-A Double | B-A C-B C-A Double||B-A C-B C-A Double

Baseline ! !
B-A !
C-B
C-A
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We find, as have many others, that communicaiitre formation of informal

contracts impacts behaviors in the game we study. One of the important new
observations from this paper is that the extent to which a person feels behaviorally bound
by the contract they form depends on whether that contract is formed with a person with
whom they directly interact. We call this a Ocontingency effectO. Specifically, the
likelihood with which people will follow an informal contract (or plan) declinethen
number of contingencies that must occur in order for the contract to be realized. This
pattern is uncounted for by existing theories of which we are aware, and has not been
observed empirically because previous studies have focused on the effesttof dir
communication between two individuals (or groups). We offer below several potential
explanations for the contingency effect.

Charnes$2000a)proposed a responsibility alleviation effect to explain the
increased generosity from the subjects in aggifthange game when wages are
determined by a random process rather than assigned by a third party. The responsibility
alleviation effect states i peopleOs innate ggociality is moderated when they can
shift the responsibility of the final outcome. Similarly, Ellman & Pez&hsistou(2010)
demonstrate that vertical decision making structure sharply diffuses each individualOs
sense of personal responsibility thereby reducesgca@ behaviors. In our game, COs
decision is only partially responsible for the outcome of A since B has the option to

chooseOutand shares the responsibility of the final outcome of the game. Consistent
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with our data, this predicts C may behave in a mdfeirserested way and become less
likely to choose the option indicated on the informal contract.

Another possibility is that players follow descriptive norms that emerge during
play of the gam¢Bicchieri & Xiao, 2009) In our case, Player COs decision is realized
only when B choosds; but in doing so B indicates that it is appropriate to choose a
selfish option. Taking this as the relevant norm, C may be more likely to conform and
choose also in COs own getérest depite the informal contract indicates otherwise.
"#$%&'("# )

Previous rese@ah shows unenforceable informal contracts/commitments promote
trust and reciprocity. While this can benefit existing exchaimggynamic environments
such contractaight hinder oeOs willingness &xplore Pareto efficient opportunities.
This arises in both business and social contexts, including industigonagpete
agreements and personal relationship commitment deci$\@astudy an environment
that differs from previous envinments in three important ways: (1) we consider
communication among three parties thereby enriches the communication environment;
(2) we study cases where informal contracts/commitments bind people toiRBety
outcomes; (3) we allow multiple contiegcies necessary for these plans to be realized.

Our results indicatéhat under static environment without emerging profitable
opportunitiespeople are overwhelmingly likely follow upon their informal contracts
and avoid exploringotentiallyParetamproving opportunities; under more dynamic
environment where new and beneficial opportunities arise, however, people are

significantly less likely to adhere to their informal contract/commitment. And lastly, we
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find that the extent to which person feeé&hhviorally bound by the contract they form
depends on whether that contract is formed with a person with whom they directly
interactbthe contingency effect. When contingency of such informal contracts increases
(even by one level), the Obinding power€uoh contract drastically decreases.

We also present the predictions from three types of existing relevant behavioral
models, one based on intrinsic preference, one based on consequence, the other based on
types. When communication is allowed, all thesoffer some degree for trust and
cooperation, although differing the mechanism. The simple type models share the same
predictions with intrinsic preference based models with regard to treatment differences,
however, through different channel. While insic preference based models make the
predictions that allows little behavioral deviation from informal contract across different
treatments, models based on consequences, i.e., CD model, allows some degree of
deviation.

As for the behavioral pattern ass treatments we observed, each of the three
types of theories could capture these patterns to some degree. For example, all theories
have predictions of treatment differences from baseline that is consistent with our
observation; the difference we obsehetween Double and-E treatment is more
consistent with consequences based models. However, the contingency effect we
uncovered was not considered by any of the existing theories, which suggest that future
behavioral models that permit communicatioraster trust and cooperation may also

need to take into account of contingency to better capture the observed behaviors.
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CHAPTER THREE : PROMISES AND LIES BCAN OBSERVERS DETECT
DECEPTION

All truth is simple, is that not doubly a lie?
- Friedrich Nietzsche
"#$%E&' (#) %™

Many economic and social relationships involve deceftioreezy 2005)Such
relationships are often governed by informal contracts that requiréBerst et al.
1995) Substantial research has focused on deception in econ@®égor example,
Hao and Houser 2013; Erat and Gneezy 2011; Rosaz and Villeval 2011; Kartik 2009;
Sutter 2009; Dreber and Johannesson 2008; Charness and Dufwenberg 2006; Ellingsen
and Johannesson 200Recerly, increasing attention has been devoted to the question
of whether deception drustworthiness can be detec{sdee.g, Belot et. al 2012; 2010;
Darai and GrStz 2010Although important advances have been made, the research has
focused only on facto-face communication, and has not yet addressed othes fafrm
communication, such as written communication. In particular, research has not revealed
whether certain systematic cues may help signal a written communication as dishonest,
and, if so, whether those cues can be detected and accurately used byfeaders
messages. This paper fills that gap by studying this question within the context of a
controlled laboratory experiment.

While trust is essential to an economy, the knowledge of who and when to trust,
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i.e. deception or trustworthiness detection, is dguaitical (see.e.g, Belot et al. 2012)
While much deception detection literature has focused on verbal ancermal
interactiongZuckerman et al. 198190 our knowledge, there Y been no studies of
deception detection in informal written communicatfdn economics. This is
unfortunate, as informal written communicatieng, via emails, texting, tweeting, or
facebooking) plays an increasingly important role in social and etorexchange
decisions.

The effect of informal communication has been widely studied in the context of
CGxheap talk® (see e.g, Farrell and Rabin 1996; Crawford 1998heap talk is effective
at conveying private information and/or signaling intention; as,stubhs proven
effective in coordination and coordinatitike gamegFarrell and Rabin 1996in
impacting the outcomof bargaining gamdg€roson et. al. 2003and in promotingrust
and trustworthy behaviof(€harness and Dufwenberg 2008% noted by Farrell and
Rabin (1996), cheap talk matters because people respond to it. In this paper, we take a
step toward better understanding the nature of peopleOs responses to different types of
cheap talk pronses; that is, we inform when cheap talk is more likely to evoke

responses, as well as the nature of those responses.

% Qur interest is in understanding cues used in informal written communication of the
sort that people might send in instant messages orfotimes of casual (and often

electronic) communication. Our focus is not, for example, formal legal documents, which
are typically constructed with the goal of reducing ambiguity (at least for those
individuals trained in reading the contracts).

3¢ Communicéon that has no direct effect on players® payoffs, is costless and
unverifiable.
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One forum in which informal written cheap talk occurs frequently is Internet
dating”’. In these cases, the interactions begin with iriti@rmal written message
exchanges. The purpose of these exchanges is to build a foundation of mutual trust upon
which a real (as compared to virtual) relationship can de¥lbawson and Leck 20086)
Evidently, during this process of written exchanges, decisions must be made regarding
the trustworhiness of oneOs partner. Consequently, the ability to write trustworthy
sounding messages, as well as to detect insincere messages, is an important and adaptive
skill. In this paper, we further the understanding of cues and the interpretation of cues in
informal written exchanges.

It is important to note online dating as an example of an environment where trust
and deception are most important to understand. In particular, trust is not a consideration
in cases where interests are either fully alignedn(@aseambers of teams during
competition, or parental care of young children, where trust is not needed) or perfectly
misaligned (as in cases of fraud or other zrmm activity, where trust is not an option).
Trust, and the consequent possibility of decepti® critically important in cases where
gains from exchange are possible, but there also exist incentives for one side to defect
and appropriate the surplus. It is precisely in these situations that people may send
informal OpromisesO of future behawioese messages must be interpreted to gauge the
extent to which they can be trusted.

Research on this topic has appeared in both economics and psychology. As

¥ Through for instance, match.com and many other websites.
3 For anecdotal evidence see OA Million First DatesO,
http://www.theatlantic.com/magazine/archive/2013/@hibion-first-
dates/309195/?single_page=true
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discussed below, key findings from economics indicate that people notice and respond to
some cuesgfor example, gender and presence of a handshake), but not etigers (
participantsO past behaviar)y, Belot et al, 2012; Darai et al, 2010). These results,
however, are based only on faceface communication. The psychology literature
studies thesame question, but within the context of qualitative cues such as facial
movements or expressiorsd, Ekman, 2009b). The main finding from this literature is
that people do not know what to look for to identify cheating, and consequently perform
poorly Bnot much better than chanbat detecting deception.

As noted, the previous literature focuses on-aekace communication, with
little attention paid to informal written communicatfdnin order to fill this gap, we
introduce a novel variant of eust game (building on the hidden action game of Charness
and Dufwenberg, 2006). Our game captures an environment with misaligned incentives
and opportunities to defect, but also includes potential gains from trade. In this context,
we offer participantshe opportunity to communicate promises to one another using
handwritten messages. We use this design to answer three primary questions. First, are
there certain quantifiable features of natural language messages that make a message
more likely to be viewd as a promise? Second, are there certain features of messages
that leave some promises more likely to be trusted? Finally, are there certain objectively
guantifiable cues that discriminate promises that will be kept from those that will be

broken?

% The computer science and linguistics literatures include examples of corapsitted
text analyses. These studies provide evidence of differences between deceptive and non
deceptive textgseee.g., Zhou et. al 2002; 2003)
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We find, first, that using either encompassing terms or a greater number of words
leaves a message significantly more likely to be viewed as a promise. Second, we find
that messages that mention money are much more likely to be believed than those that do
not. On the other hand, and in answer to our third question, senders who discuss money
as part of their promises are significantly more likely to break their promises.

These findings resonate with life experiences. For instance, advertisements often
use encomgssing words and refer to money benefits. These promises are made in this
way, presumably, because they are often believed. On the other hand, these promises are
also often broken, in the sense that the advertised monetary savings are not equivalent to
the actual benefits received in the transaction.

The remainder of this paper is organized as followghe next section, &
discuss the related literaturBhen we proceed &xplainthe context from which we
obtain the message data and also the expetatsgtupWe report our analysis and

results. The last sectimummarizes and concludes the paper.

I"H$06" &' () %" Yo+

,-".%)/0 '
Deception is a socially and economically relevant t¢lgiazar and Ariely 2006)

OBusiness people, politicians, diplomats, lawyers, and students in the experimental
laboratory who make use of private informatido not always do so honestlyO (p.384,
Gneezy (2005)). For instance, whdellar workers do not always pay for the bagels and
donuts they purchagkevitt 2006) neither do newspaper purchasers on the street

(Pruckner and Sausgruber 200&ven children sometimes report their die roll outcomes
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dishonestf (Bucciol and Piovesan 2011¢t alone students in the experimental (sde,
for example, Gneezy 2005; Fischbacher and Heusi 2008; Lundquist et al. 2009; Houser,
Vetter, and Winter 2012; Sheremeta ancelsls 2012; Hao and Houser 2013)

Given the evepresent nature of deception, economists are increasingly interested
in deceptiorrelated topics such as dishonesty, cheating, lying, and promise breaking, and
in making advances toward understanding these behaviors. The general findahg is th
people are averse to lying; nonetheless, amemligible percentage of people do lie.
Gneezy(2005)implemented a cheap talk sendeceiver game to investigate empirically
how the consequens® of lying effect peopleOs tendency to lie. In the game, senders
chose to send truthful or false prefabricated messages. The author found that people are
averse to lyingi(e., averse to choosing the false message) even when there are small
benefits to s at the cost of others. Further, Erat and Gndé#1)used a modified
sendereceiver game and discovert not only are people averse to Oselfish black
lies®?, they are also reluctant to tell OPareto white ffen@ modified trusgame
environment where promises could be made, Charness and Dufwéb@sifound

that about a quarter of the subjects broke their profiiises

0 Changes in wealth resulted from the lie.

“! Lies that benefit self but harm other.

“2 Lies that benefit both self and other.

*3In an effort to account for the empirical observations, some scholars have suggested
that peofe experience variable disutility from guilt, where the disutility depends on the
degree subjects think they let others dbWwhe greater the letown, the more disutility

they induce €.g, Charness and Dufwenbef2006; 2010). Some propose setbncept
maintenance theory to account for dishomettaviors from mostly honest peopiazar

et. al. 2008) that is, people suffer small fixedsdtility from lying and make their
deception decisions based on the net benefits of such actions. Others, however,
hypothesize that there may be two types of people: one type will never lie, and the other
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Since deception is a common part of many social and economic interactions, a

natural question arises: can deception be detected? More specifically: i) are there
systematic features associated with deceptive actions? ii) Can people catestify

and utilize those features to detect deception? The converse side of these questions is also
quite interesting: are there certain attributes of actions that are considesaf sig

sincerity and trustworthiness?

Deception detection, especially lie detection, is widely studied in psychology.
Generally speaking, psychologists find that there are behavioral clues to deceit, such as
facial movementgEkman and Friesen 1974)oice and speech patteri@hichester
2008) People who can accurately detiars seem to use some of the physical clues
(Ekman and>OSullivan 19917 person who uses all of the clues correctly can achieve
over 80% accuracy in deception deteci{{Bkman, OOSullivan, and Frank 1999;
OOSullivan and Ekman 2005; Ekman 200@H)ile people are not good at catching lies
based on demeanor (not much better than chance), groups of professignalsited
States Secret Service Professienalterrogators) with special trainiegn perform
significantly bette¥ (Ekman 2009h)

The common setups in the abawentioned psychology studies generally include

actors (usually students) who are instructed to tell the trughie, and observers who

type are able to lie because they do not suftelt gsee for example, Vanberg 2008;
Ellingsen et al. 2010)

4 Ekman (2009b) also suggests that regp&ople can use micro experssion training
tools (METT) trained to recognize mieexperssion (www.paulekman.com) and use
them to successfully detect deception. A popular shbie To Me- on Fox is inspired

by EkmanOs research in lie detection using reixperssion.
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evaluate the truth of the actorsO statements upon watching the videotaped reseelings
Ekman 2009a; or Ekman 2009b for a short reviéw)y most of those studies, neither the
actors nor th observers are incentivized to perfdinckerman, DePaulo, and Rosenthal
1981; Vrij et al. 2004)Additionally, later researcfseee.g, Ekman and Friesen 1974,
Ekman, OOSullivan, and Frank 19@®)roves upon the experimental design by, for
instance, making the lies more relevant and voluntary and increasing the stakes for
success or failure, for both actors and observededd, the stakes sometime even
include punishment for actors if they are considered to be lying. Despite the improved
experimental design, however, the findings do not differ from those of the earlier
experiments.

Another focus of deception detectiomcerns peopleOs ability to predict
trustworthiness through fag¢e-face communication or through observing such
interaction. Most of the early research on this topic centers either on communicationOs
ability to facilitate cooperative outcomes or repairkiem cooperatioiisee e.g, Cooper
et al. 1989; Cooper et al. 1992; Isaac and Walker 1988; Miettinen and Suetens 2008; G.
Charness and Dufwenberg 2006; Gary Charness and Dufwenberg 2010; Belot, Bhaskar,
and van de Ven 20109r on peopleOs abyjlito predict outcomes accurately in light of
that communication. This research does not delve into questions such as the nature of
cues available to participants in these environments, or whether participants identify and
use those cues.

Despite the su@ss of communication in promoting cooperation, some research

indicates that people are not good at predicting other peopleOs decisions following
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communicatiof’. Questions remain as to why people are not more successful at detecting
deception given its imptant role in daily life. Could it be that people do not know what
cues to look for, or that they able to detect cues, but unable to use them correctly, or
both?

Ekman (2009b) suggests that humans (without training) lack the ability to identify
traits corelated with deceit. Reasons include lack of exposure to lying during our
ancestral history, lack of adaptive value for lying detection, propensity to trust rather than
doubt, and wanting to be misled rather than know the truth. Wang @0&D)used a
sendeireceiver game in which senders had the incentive to lie to demonstrate that certain
systematic features are associated with lyirgess; these included payoff lookup
patterns of the eyes and pupil dilation. The authors also calibrated that if the receivers
were able to use the predicative features (the eye movement and the messages the senders
sent), they could have earned up to 2h%e. Additionally, Darai an@rStz(2010)used
data from the British television game show OGolden BalldiScver that certain
features of the game/player, such as stake size and whether a handshake occurs, are
highly predictive of the rate of cooperation in the f&méace prisonersO dilemma game.

Additionally, Belot et. al(2012)reports that subjects in an economic experiment

%> See, for example, Dawes et. @977) Frank et. al(1993)and Brosig(2002) which
implemented a prison®s dilemma with pgame faceo-face communication, after

which subjects were asked to predict their opponentOs move. They found that people
performed slightly better than chance in their predictions. Similarly, Ockenfels and Selten
(2000)looked at the twqperson bargaining game with incomplete information and had
on-lookers observe the bargaining process. ThiwokersO detection accuracy exceeded
chance as well. The authors mostly attributed the results to the succedeakera

utilizing the objective feature of the bargaining process the length of bargaining

time).
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were able to use some objective cues (while ignoring some of the others) to help correctly
detect deception and predict trustworthinds$se authors made a novel use of data from a
high-stakes prisonerOs dilemma game show to investigate trustworthiness detection.
Subjects watched the clips and rated the likelihood that players cooperateddopest
communication on a scale of zero teeqwith the increment of 0.1). The authors

discovered that subjects were able to use $bohgective features of the gameOs players
(such as gender and past behaviors) to make@renunication predictions. Although
subjects did not seem to improve tharerall predictions after watching the

communication between the players, they did respond positively to the Oelicited promiseO
communication grou}s. The authors concluded that previous research might have
underestimated peopleOs ability to discern truttiness.

In sum, most research to date has emphasized peopleOs ability to detect deception
or trustworthiness in fae®-face’® encounters. Faem-face interaction is a very rich and
relevant environment to access peopleOs ability to detect deceptienehdhe
environment may be too complex to enable one to draw inferences regarding the reasons
for peopleOs performance. The reason is that too many factors are at play, including facial
expressions, body movements, hand gestures, and the languageskeeingith some of

them quite hard to measure. It is difficult for researchers to pinpoint the information

“*® The subjects werenOt able to recognize or use all the objective features of the game
show,e.g, the relative contribution to the prize.

*"Belot et. al. (2012) tagorized communication into three different groups: no promise
where no promises are made; voluntary promikere players voluntarily make

promises; and elicited promisehere the subjects were prompted by the game show host
to indicate their intentioroteither cooperate or defect.

8 In some of the cases, fateface encounter include subjects watching a video
recording of the game players.
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people acquire or use, or what information is actually perceived by sdbjeceddition,
there may be several confounding factors. For exampkglot et. al. (2012), the

authors infer that subjects are able to correctly predict females as relatively more
trustworthy than males. However, it may be the case that: 1) females are more sensitive
to guilt, and thus less likely to lie (and more trustivgiin general)€.g, Dreber and
Johannessof2008) Erat and Gnee£8011); or 2) females are less capable of

concealing theirmotions €.g, Papini et g1L990) in their facial expressions, and thus

are nore likely to be considered trustworthy by observers.

As noted above, previous experiments have established that people perform
poorly at distinguishing truth from lies in fat@face interactions. Nonetheless, the prior
research has failed to systemalig investigate either the causes of these relatively low
success rates or the ability to predict trustworthiness with other forms of
communicatior’ (e.g, online written communication such as that used in dating
websites). In these cases, deception @ue Isignificant impact. This paper contributes to
the literature by using a controlled laboratory experiment to investigate cues of deception
(untrustworthiness), as well as potential explanations as to why people do or do not detect
untrustworthiness. Ligwise, our analysis offers new insights into how to convey

trustworthiness.

9 As noted in Ekman et. 1999) successful subjects werdako use facial clues to
detect liars, as opposed to others who were not able to do so when presented with the
same video recordings.

0 Schniter et. al(2012)look at computer mediated communications and find that
apologetic and upgraded messages are more likely to win back trust from the betrayed
partners, although those message senders ategreviously broken their promises are
no more likely to keep their second promises.
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We devised a novel threeerson ganté to generate written messages. Third party

observers in a subsequent experiment theruated these messages. They were asked to
assess the nature of the message (whether itOs a promise or empty talk) and predict the
behaviors of the messagenders®. The extensive form of the Mistress Game is shown in

Figure B. Payoffs are in dollars.

1 We denote it Mistress Game because the payoff structure broadly resembles the
tradeoffs in a wife (Role A), Husband (Role B), Mistress (Role C) situation. The analogy
used here can facilitate understanding of the tradeoffs that each player faces in the game.
*2This game is a modification of an extended thyerson trust game with different
multipliers for different trustees. Related games are Charness and Dufwertit¥ g2
two-person trust game with a hidden action; Sheremeta and Z8aagemeta and Zhang
2010)and Rietz et ak2011)Dsequential three person trust game; and &assd Rigdon
(2011)bthree person trust game with one trustee two trustor or one trustor two trustee,
and Bigoni et al(2012)btwo person trust game with an add dominant solvableagne
between the trustee and a third player.

3 For in depth analysis of behaviors for all the players in the game, please look at Chen
& Houser (2013).
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A(Wife)

OUT/\\I

A5 B (Husband)
B:5 out /\m
C:10 10 C (Mistress)
10 LEF/\TGHT
10
10 0
20 0
25 40

Figure 15. The Mistress Game

The Mistress Game builds on the hidden action trust game (Charness and
Dufwenberg, 2006);hance (the die roll) is replaced with a strategic third player C in our
game. Our payoff structure offers incentives that suggest the following interpretation.

A and B consider whether to form a partnership; if no partnership occurs, then
both partieseceive the outside option payoff of $5. In this case, C receives $10. If a
partnership is formed, a trust relationship emerges, and the payoffs to this relationship
depend on the BOs decision. B is faced with a diléreitaer to stay with the current
trustrelationship (corresponding to Bt option) or form an additional trust
relationship with a third person and enjoy a potentially higher payoff (corresponds to BOs
In option). Note that A is NO better off (maybe even worse off) by BOs choosing IN,

therdore A would always prefer B to choo®eitand maintain an exclusive partnership.
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If B chooses to stay with A (corresponding to the strategy prafijeQut, Left/Righp,

both A and B are better off (with the payoff of $10 for each), and C (who hasv&) mo
again earns the outside option of $10. The strategy profil©(t, Left/Right

corresponds to the situation where exclusive partnership contract is enforceable.
However, such contract may not be enforceable. Indeed, BOs choice may not be
observableéo A, depending on the COs decision. Our game captures this as discussed
below.

If B chooses to form a new trust relationship with C (corresponding tmBOs
option), C can either be cooperative and reciprocal by chobsitygr defect by
choosingRight Note that if C choosdseft, BOs behavior is unknown to A (BOs original
partner). However, if C choos&sght not only does B receive nothing from the newly
initiated trust (C takes all), A is also impacted and receives nothing. In this case, A knows
BOshoice. Note that A may foresee such outcomes and choose not to enter trust
partnership with B. The playersO choies, InandRightdescribe those possibilities. It
is easy to verify that the stgame perfect equilibrium of this game for selfish as# ri

neutral players idii, Out, Righ}, which is also inefficient.

"#$%HEE' (H#E&S
In addition to the regular Roommunication game play, we also introduce-one

sided pregame communication to the environment: the players have an opportunity to
send a handwritten note to their counterparts. In particular, for the purpose of this paper,
we focus on the messages from C to B under two different environments: single message

and double message.
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Single message environment
Before the subjects play the Mistress Game, C has the option to write a message
to B. The experimenter then collects the sages and passes thamshown in Figure

16. That concludes the communication phase, and the subjects start to play tife game

A(Wife)

/\

B (Husband)

C:10 /\

C sends a message
toB

C (Mistress) T
We study these
10 /\G osaages
20 0
25 40

Figure 16. The Single message communication phase

Double message environment
As shown in Figure 1,72he double message environment is similar to the single
message environment, except that the opportunity for C to send a message to B comes as

a surprise.

**The authors also implemented other versions of the communication treagngent (
only Role B sends meages to Role A These data are reportedGhen and Houser
2012. Here we only focus on the C to B message treatments.
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It is common knowledge from the beginning of the experiment that B has an
opportunity to send a he-written messagéto the A. After the messages are
transmitted, the experimenter announces a surprise message opportunity: C can also send
a message to B. The experimenter waits for the messages to be written by C and then
passes the messages on to thaired Bs. Upon completion of the message transmission,

subjects start to play the game.

A(Wife)
B sends a message

/\ to A brst

B (Husband)

Then C sends\a
message to B
C:10

C (Mistress) T
10 LEFT RIGHT We study these
messages
20 0
25 40

Figure 17. The double message communication phase

In both the single and double message environments, C is better off when the B

choosesN; therefore, it is natural to assume that the C would use the messages as a

%t is well understood amongst subjects that they cannot write anything that is self
identifiable, and the experimenter monitors thessages to make sure this rule is
followed.
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means to persuade B to choose IN. However, the two environments also depart
significantly from each other. Specifically, in the double message environment, where
everyone knowdhat B has already sent a message to A, it is reasonable to presume that
the B might have conveyed his intention to stay with A and might choose OUT.
Therefore, it is very likely the case that C needs to do a better job in convincing B to

choose himself/heelf instead by choosing R

"#$%&'$()*+,-$.&/(0,1%23$45%%$,*(4,67#2)83%.$.
Experimental Design and Procedure

The evaluation sessions were conducted in the experimental laboratory of
Interdisciplinary Center for Economic Science at George Mason Univérsitg
recruited 45 evaluators from the general student population (22 evaluators to evaluate
messages from single message environment and 23 to evaluate messages from double
message environment). None of the evaluators had previously participated irstit@s$/i
game experiment. Average earnings were $18 (including the $5ghbdanus); sessions
lasted about one hour.

Before reviewing any messages, evaluators were acquainted with the Mistress
Game and were provided with a transcript of the Mistress Gastradtions for either the
single message environment or the double message environment. A quiz was
administered to ensure that all the evaluators understood their tasks, as well as the context

when the messages were written.

There were in total 20 and B2essages collected from the Mistress Game single

*®We did find some evidence suggesting that Mistresses (Role C) worked harder in
crafting their messages, as shown in section 5.
>’ The game sessions were also conducted in George Mason University.
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and double message sessions respectively, all of which were scanned into PDF files and
displayed on the computer screen in a random order for the evaluators to look through.
Each evaluator worked on all mages independently inside their own visuagparated
cubicles. They were not given any information regarding the decisions of the message
senders or their partners. Nor were the evaluators given any information regarding the
purpose of the study, or thgpotheses of interest. Evaluators were instructed to first
classify each message as either OPromise or IntentO or OEmptyanaki@n make
guesses with regard to what the message senders actually did. We followed Houser and
Xiao0$2010)coordination tassificationprocedure to incentivize the evaluation tasks.

For the first task, two messages were randomly chosen for payment, and the evaluators
were paid based on whether their classifications coincided with the medium choice of the
population; similany, another two messages were randomly chosen for the payment of
the second task, and the evaluators were paid based on whether their guesses match the
actual behavior of the message senders. Upon completion of the evaluation tasks, the
evaluators were givea survey with questions such as how they made their classification
or guess decisions.

Hypotheses

%8 We adapted Haser and Xiao (2010) weak promise treatment procedure to instruct
evaluators on how to categorize promise/intent or empty talk. On the instructions, it is
stated clearly that a message should be categorized as a statement of intent or promise if
at least oe of the following conditions is probably satisfied: 1) the writer, subject C,
indicates in the message he/sheuld do something favorable to subject B or refrain

from doing something that harms subject B; or 2) the message gives subject B reasons to
believe or expect that subject C would do something favorable to subject B or refrain
from doing something that harms subject B. A message should be coded as empty talk if
none of the above conditions are satisfied.
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One advantage of written messages is that they have fewer cues, in relation to
faceto-face communication, that one can make use of and quantify. In Vigne o
literature, we developed several hypotheses in regard to cues of written messages that
may impact both evaluatorsO and message sendersO behaviors:

Hypothesis 1:The mention of money can impact: (i) the belief that a message is a
promise; (ii) the be¢f that a promise will be kept; and (iii) the trustworthiness of the
message sender.

We hypothesize that the mention of money impacts how evaluators assess the
trustworthiness of a message. The reason is that the mention of money contains
information thais relevant to game play, and thus gives credibility to the message,
perhaps making the sender seem more trustworthy; consequently, the message is more
likely to be evaluated as a promise (s&g, Rubin and Liddy2006) Similarly, if the
message is viewed as a promise, then the fact that the promise includes money may again
add credibility to the message, impacting the evaluatorsO perceptions of whether the
promise will be kep

The mention of money could also have the effect of OmonetizingO the exchange,
and thus could impact message sendersO behaviors. Such an effect is suggested by a
sizable Ocrowding outO literat(see for example, Ariely and Bracha 2009; Lacetera and
Macis 2010; Mellstrom and Johannes2898; Gneezy and Rustichini 2000; Gneezy and
Rustichini 2000; Fehr and Falk 2002; Li et al. 2009; Houser et al. 2008)literature
emphasizes the idea that monetizing choices may crowd out extrinsic incentives, shift

decisionmakersO perceptiontbe environment into a ObusinessO frame, and focus their
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attention on selinterested decision making. Additionally, Vohs et(2006)suggest
that Omoney brings about a slfficient orientationO: when subjects are primed with
money, they tend to be less helpful towards others.

Hypothesis 2:The use of encompassiagrds such as OweO or OusO can create an
OingroupO effect that promotes the perception that a message is a promise and that the
promise will be kept. Further, the use of these words may be associated with the senderOs
likelihood of keeping her promise.

The use of encompassing words can foster a common social identity among
message senders and receiyetal 1995) This sort of OugroupO effect can impact the
sense that a message is a promise, as well aslitiethat a promise will be kept.

Indeed, being part of an-group can also impact reciprocity decisions. A rapidly

growing literature supports these observations. For example, Kimbrougi2&tO&i)

found that it is more common tnention OweO or OusO during chat wiifourp rather

than outgroup members, and that the mention of éh&scompassing words is positively
correlated with cooperation and the willingness to make and keep promises to do
personal favors. Schniter et. @012)conclude from their experiments that one of the

steps for effectively restoring damaged trust with a partner is to convey Oa shared welfare
or otherregarding perspective.O

In-group effects are strong and systematic. The use of encompassing words may
also be associated with a tendency to keep promises. While the literature is extensive,
recent contributions include Bernhard et(2006) which demonstrates that people

behave more altruistically when matched witignoup members than when matched
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with other distinct social groups. Some recent contributions in economics, such as Chen
andLi (2009)and Pan and Hous&013) find similar results with students in the lab.

Hypothesis 3:Longer messages signal greater effort, and this can affect the
perception that the message is a promise or that thegeamill be kept. It can also
correlate with sendersO decisions.

Longer messages signal that the writer has made greater effort. Some studies
suggest that a person who invests greater effort into composing a message may seem
more trustworthy, and yet besketrustworthy. For example, Wood et(aP85)notes that
the perception of trustworthiness is pogtwassociated with longer messages, though
they also report that those who send longer messages are in fact less likely to keep their
promises. That is, they find that there is an inverse correlation between word length and
promisekeeping among sendersrmessages, but a positive effect of word length on trust
for receivers of the messages. On the other hand, Ockenfels and(3ad@observe a
positive correlation between detection accuracy rate and greater effort (in their case,

longer ngotiation time) exerted during the bargaining process.

I"#'$%&™()*)$"&+$,-).H) $
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We obtained 52 messages in total from the communication phase of the Mistress

Game: 20 messages from Single, and 32 from Doylallk of whichwere classified by

our evaluators. Among the 20 messages from Single, 80% were categorized as promises

9 The messages are available from the asthpon request.
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or statements of inte}if 75% of the 32 messages from Double were classified as

including a promise or intett(See Table 0).

Table 10. Message Evaluation Results

Single Msg Double Msg

Promises/Statements of 16 (80%) 24 (75%)
Intent

Empty Talk 4 (20%) 8 (25%)
All Messages 20 32

Table 11. Comparison of the Messages From Single and Double

Observations Mean Z Stat
Environment Single Double Single Double
. 2 0.20 0.31
Mention of Money 20 32 (0.09) (0.08) 0.88
Mention of OWe/u§® 20 32 0.20 0.34 1.10

(0.09)  (0.09)

. 7.85 14.78 .
Word Coun 20 32 (1.47) (2.45) 1.93

®0 A message is coded as a promise if a majority of the evaluators (more than 50%) coded
the message as such.

®L Our findings regarding promise frequency are consistent with previously reported data.
For example, Charness and Dufwenb@@06)classified 57% of their messages from B

in the (5,5) treatment as promises; Vanberg (2008) classified 85% of the messages as
promises in No Switch and 77% of the messages as promises in Switch. Using the same
procedure as we do, Houser and Xiao (2009) found that 74% of the B messages from
Charnessrad Dufwenberg (2006) (5,5) experiment were categorized as promises by the
evaluators in their weak promise treatment.

®2 Mention of money is a binary variable; it is coded as 1 if there is any money/payoff
related discussion in the message (payoff for the game, benefit from the game, and so on)
and 0 otherwise.

%3 Mention of we/us is also a binary variable: =1 if in the sage sent used Owe,O OusO or
the abbreviated forne.g, OletOsO, and 0 otherwise.

®Word Count is the number of words in the messages.
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Standard errors are reported in the parenth@$esZ statistic devies from twesided ManAWhitneytests
* indicate p < 0.10 two tailed tests.

The messages from both environments are statistically identical in terms of
mentions of money and we/us. Hoxee, they differ in terms of message length. As
shown in Table 2, around a quarter of the messages include money mentions, and less
than one third involve the use of Owe,O OusO or OletOsO. Messages from Double are
significantly longer than those from SiegIThis may stem from the fact that in the
double message environment C understands that B communicated with A, and thus it
may be more difficult to convince B to seléat Consequently, Cs exert more effort and

write longer messages.

"B &M () +(,-#(  AHO-H#1%2"++(#-3(/1"(45+"#&"#  (
Perceived trustworthiness of the message

In this section, we investigate objective features that receivers perceive as
indicative of more trustworthy messages. In particular, we attempt to discover whether
any of theobjective features of the messages discussed above are significantly (positively
or negatively) correlated with whether the message was classified as a promise, and, if so,
the extent to which that promise is trusted. Our analysis is based on regre#sions w
pooled or partially pooled data, according to the outcome of tests described below.

To begin, we investigated whether the evaluation data from the single and double
message environments could be pooled. The reason to test is that evaluators may interpr

messages emerging from different contexts in different ways. To assess whether pooling

was appropriate, we performed Tobit regression analyses with the frequency with which
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evaluators thought a message was a promise as the dependent variable. Hbeveree
mentioned objectively quantifiable variables and the constant all interacted with a
dummy for the single message treatment (for a total of eight variables on the right hand
side).

Equation 5
Prorhr et

where! I(all elements of which lie between zero and one) is the frequency with which a
message is categorized by the evaluators as a prdmise vector of observable
characteristics of messafjeé can be interpreted as average response to characteristic

I of messaglk! !is a dummy variable for single message environment,

PN I#$%& 11" 1"H#$%&!"#  1"#$%& "
P IHS%& N W"HS%&"#  1"H#E%&™!"

( ] and! is the idiosyncratic iid error
temm.

The results indicate that it is appropriate to pool the slope variabtest(F
I 1 1) while the constants are statistically significantly different (F test,! I" ).
This implies that the context (Single or Double) affects the chance that messaigers
believe a message is a promise. We report pooled regression results (including only the
dummy for the constant) in Table 13ubjects are 15% more likely to consider a message
as a promise if encompassing words such as OweO or OusO are nemgened;
messages are significantly more likely to be regarded as promises; and on average, a

message from C under the single message environment is 19% more likely to be

considered a promise than an otherwise identical message from C under the environment

92



where B has previously sent a message®to A

Table 12. Message Classification and Perceived Cues

Dependent Variable: (1)
Frequency Considered As Promis
Mention of Money -.03
(.12)
Mention of We/Us 5%
(.05)
Word Count QL***
(.00)
Single Msg Treatment 197
(.01)
No. of Observation 52

Standard errors (clustered by treatment) are reported in parentheses, ***
indicatessignificance at the 1% level.

Promises

Next, we turn to those messages that were cadgutomises by the majority of
the evaluators. Our goal is to understand the cues that are used by the evaluators in
guessing whether a promise (as agreed by the majority) is likely to be trusted. As with the
previous analysis, we again had to considertidrethe guessing data were appropriate to
pool. To assess this, we performed a regression analysis using frequency af<rins
dependent variable. Consistent with the coding data, we found that it is appropriate to

pool the slope variables (F test! ! !Il ), however, the constants are statistically

%> We also performed a panel data analysis with random effects, and the results are
gualitatively identical. Details avable from the authors on request.

®® The average trust rate is defined as the percentage of evaluators who believed the
message sender chdssft (the cooperative option).
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different (F test! ! I'II" 1. This implies that the context also affects the chance that
message evaluators believe a promise will be kept. In the following, we focus on the
pooled analysis.

Column 2 in Bble 13shows how characteristics of messages determine the
evaluatorsO guesses. We find that evaluators are significantly more likely to trust the
promise when it mentions money, uses encompassing words, and is longer. For example,
a promise with 10 additi@h words is 4 percentage points more likely to be trusted, all

else equal.

Table 13. Perceived Cues and Trust for Promises

Dependent Variable: (1)
Frequency of Trust For Promise
Mention of Money .02*
(.01)
Mention of We/Us .03x**
(.01)
Word Count .004x**
(.00)
. I S
Single Message (.01)
Number of Observations 40

Actual Cues For Promise Trustworthiness For The Senders
We now investigate which cues predict sendersO actual decisions. As with the
previous analyses, wagain investigated whether we could pool data from the Double

and Single treatments. We performed a Probit regression analysis analogous with the COs
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actual behavior as dependent varidblé/e found that the actual behavior of the sender
can be pooled (F tedt,! 11" ). This implies that the message sendersO behavior is
invariant to context.

As shown in Table 14roken promises mention more money, use more
encompassing words, and alsoluae more words. Next, we control for the possible
partial correlations between the cues and report our resulébie IT5 Mention of
money is the single best predictor of sendersO defections: Cs are 35% more likely to
defect when they mention money Ireir messages. Our evaluators identified mention of
money as a cue of sendersO actions; however, they used the cue in the wrong way. In
addition, the receivers picked up on both the mention of Owe/usO and word count as
positive indicator of sendersO trustiiiness. In contrast, both cues were more likely to
present untrustworthiness. In particulay sgen in Table 1®valuators used cues in a

statistically significantly incorrect way in all three cases.

Table 14. Actual Cues ForPromises

Promise
Kept Broken Z Stat
Mention Money 16 .60 2.84%**
(.03) (.02)
Mention OWe/UsO 24 .60 2.25%*
(.02) (.03)
Word Count 12 19.07 1.60
(2.97) (4.42)

®”We estimate a Probit model where y indicates the decision to chefigg=1) or
Right(y=0) and z the corresponding latent variablé: ! "1t 1 111 riam )1 11
g T IE3%& (B
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Observations 25 15

The Z statistic derives from twsided ManAWhitney testof the null hypothesis that means in Kept and
Broken are identical,**,*** indicate p < 0.10, 0.05 and 0.01, respectively, tiailed tests.

Table 15. Actual Cues and Perceived Cues

Dependent Variable: Actud Realization EvaluatorsO Prediction
Cooperative Decision (2) (2)
Mention of Money -.35%** .02*
(.07) (.01)
Mention of We/Us -.16 03***
(.23) (.01)
Word Count -.003 .004x**
(.005) (.00)
Single Message 137
(.01)
No. of Observation 40 40

Standard errors are in parentheses. * and *** correspond to 10% and 1% significance levels, respectively.
Column 1: bivariate probit estimates, marginal effects, standard errors clustered by treatment. Column 2:
Tobit estimates, with standard errors clustered by treatment.

"#$%&'()*+,&-$.4" ( N
Table 7 reports the results of evaluatorsO guesses regarding whether the message

would be believed to lead to a cooperative action, and also whether the subsequent action
was actally cooperative. We find that among the messages that were identified as
promises, 70% of evaluators believed that message senders kept their promise (choose
Left). This belief is statistically identical to the overall actual 63% of promises were kept.

A different picture emerges, however, when one considers promises that included
mentions of money, encompassing terms, or were greater than median length. In these
cases, evaluators were substantially aygrmistic regarding the likelihood that the

promisewould be kept. In particular, while evaluators believed roughly 75% of these
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promises would be kept, in fact at most 52% of such promises were actually kept. The
differences between evaluatorsO beliefs and actual behavior are statistically significantly
different in these cases. By contrast, for the messages that are identified as empty talk,
only 25% of the evaluators believe that the message senden@ibJeis is statistically
indistinguishable from the one third of senders who did actually chefisenlcontrast

with promises, beliefs are statistically correct in all of threecaubgories of messag¥s.

As for the accuracy rate, overall, 56% of evaluators were able to make correct
predictions based on the messages; however, when consideriragesesategorized as
promises, about the same rate of the evaluators were able to make the correct predictions,
while 61% of the evaluators predicted the senderOs decisions correctly for the empty talk
messages. When we further break down the data, &as wlhere mistakes were made:
evaluators placed higher trust on promises that mentioned money, used Owe/usO and were
longer, while at the same time those messages were most likely to be defected upon. In
contrast, the empty talk messages that did not orentioney or use encompassing
words, or were shorter were also less trusted by evaluators, consequently, the evaluators

achieved higher rates of accuracy.

Table 16. Prediction by Receivers: Summary Statistics

Message Type Obs Average Actual Rate T- Stat’ Rate of
Predictior?® of Accuracy?®

% These results are consistent with earlier findings by Belot et al (2012).
% The average prediction the percentage of population that believes thiseis kept.
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Cooperation
70

Promises/Statemen 40 .70(02) .63(.08) 0.96
of Intent 56(.02)***
Money 13 .75(.02) .31(.14)
Mention=1 3.30%** 46(.03)
Us Mention=1 15 .76(.02) 40(.14) 2.71*  52(.03)
Word Count= 25 .74 (.02) .52(.10) 2.17*
Long 58(.03)***
Empty Talk 12 .25(.04) .33(.15) 0.61 .56(.03)**
Money=0 11 .25(.05) .27(.15) 0.18
.60(.03)***
Us=0 12 .25(.04) .33(.15) 0.61
.56(.03)***
Word Count= 11 .24(.05) .27(.15) 0.25 .59(.03)**
Short
All Messages 52 .60(.03) .56(.07) 0.56 .56(.04)

Standard errors are in the parenthestg,*** indicate p < 0.10, 0.05 and 0.01

"#S% A" &' (
This paper has drawn attention to the importance of understandinfpcues

deception (or honesty) in natural language written messages. It is well established that
people respond to cheap talk communicatie. further this literature by investigating

the type of cheap talk communication that has the most positive effecoMlacted a

"L The statistics indicate thetést for the null hypothesis that the Average Prediction and
Actual Rate ofCooperation are equal.

"2 The rate of accuracy is the average percentage of correct guesses for all evaluators (the
guess matches the actual behaviors of the message senders). The * indicates significance
of two-tailed tests under the null hypothesis that the rate of successisec{®.5).

0 Actual rate of cooperation is defined as the percentage of messages that are followed

by a cooperative move from the message sender.
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laboratory experimenih which people could offer written promises of cooperative

actions. The messages were evaluated by independent observers, and we used these
evaluations, as well as the behaviors in the game, to answer three questi@tigye

objective cues that correlate with a personOs willingness to break a promise? ii) do people
recognize these cues? iii) geople use the cues correctly?

We found that systematic evidence that: (i) there are cues that correlate with
promisebreakng; (ii) people do recognize these cues; (iii) people do not always use
those cues correctly. In particular, we found that; (i) a message was more likely to be
trusted as a promise if it included encompassing words and included more words; and (ii)
promises that mentioned money were more likely to be believed; but (iii) that promises
that mentioned money were more likely to be broken.

Moreover, we were surprised to find that messages in Double were less likely to
be trusted, all else equal, than messages Bingle. There are a least two explanations
for this. First, it may be that the independent evaluators hold the dmgsisage
promises to a higher standard of credibility than those in the simgsage environment.

One reason is that in double mess&ymust convince B to break his previous promise,

and does so by offering B a new promise. In contrast, in the single message treatment, B
need not break a previous promise, so evaluators may view the promise from C as
needing to be less strong, all eéxpial, in order to be equally credible. In fact, we find

that the messages written in the two treatments are largely identical, except that the

messages are a bit longer in the doubéssage treatment. Similar results are also
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reported in Schniter et. 2012,

Note that in that explanation, Cs are viewed as equally trustworthy in both
environments, but the messages are held to diffetemi@rds. Alternatively, Cs in the
double message environment may be viewed as less trustworthy. The reason is that Cs
are choosing to encourage Bs to violate a previous promise, and this might lead Cs to be
viewed by the external evaluators as unethiondlantrustworthy. Therefore, all else
equal, messages from the doublessage environment would be less trusted than those
from the singlemessage environment. Our design cannot distinguish these explanations,
but it would be profitable to do further reseato disentangle the impact of context on
perceptions of trustworthiness.

Our results might explain some patterns in previously published data. For
example, Charness and Dufwenberg (2010) offered new data on their hidden action trust
game (Charness amifwenberg, 2006) and found that, in contrast with their original
data, the bare statements Ol will not rollO or Ol will rollO do not promote trust or
cooperation. Charness and Dufwenberg indicate that this might be due to the impersonal
nature of the meage. Another factor might be that these statements do not include
encompassing terms.g, we or us), and are quite short. The results of our paper suggest
that both of these features would make any message, personal or otherwise, less likely to

be viewedas a promise.

3 The authors implemented two successive trust games with the same partner, while the
second game is a surprise. Trustees can send prefabricated messages indicating the
amount to return to the trustors in the first game and free style compedeted

messages in the second. They find that proimisaking trustees from the first game

sends significantly longer messages in the second game.
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Our results have clear implications for a wide variety of areas. One is political
campaign, where written slogans and rapid communication are typically making various
types of promises, and are required to win an election or pass a celi@mpfatforms.

Our findings provide an explanation for the popularity of cgictases that use words

such as OweO or Otogether,O which presumably are used by candidates in an effort to
inspire confidence in the candidateOs platforms. Another importanpke relates to the
receivers of promises that include mentions of money. For example, billboards
advertising large monetary benefits (discounts or savings) to people who choose to shop
at a particular retail location should be aware that such promegbenikely to be

broken, and that the reality of the savings may be less than the advertised’ ar@ount
results indicate that consumers of advertisements should be especially cautious of
promises that include specific monetary commitments. Our stuahlyisa first step on

this important topic, and is limited in a number of ways. One is that the promises in our
environment all related to money, while in many natural contexts promises either are not
explicitly about monetary payoffs or, even if so, itulbbe unnatural to refer to money

as part of the promise process. Similarly, we studied a particular game within which these
promises were made, and different games may lead people to use or to recognize
different cues that we discovered, or to use argnize the same cues differently.

Finally, our results were derived from a particular cultural environment. The same games
played with different cultural groups may generate different types of eugesspme

cultures may be reluctant to use OweO onitis€irangers.) There is no question that

" For example, one highway billboard near us reads: 0$700 Cash today, the Cash StoreO.
Preceding the O$70Ghere is an almost entirely unnoticeable OUp t0.0
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crosscultural research on this topic will be profitable.

102



REFERENCES

Amin, Ash. 1999. OAn Institutionalist Perspective on Regional Economic Development.O
International Journal of Urban and Regional Resea28h(2): 365378.

Amdur, D., & Schmick, E. (2012Working paperDoes the direetesponse method
induce guilt aversion in a trust game?

Andreoni, James, and Lise Vesterlund. 2001. OWhich is thees&@rGnder Differences
in Altruism.OQuarterly Journal of Economickl6 (1): 293312..

Ariely, Dan, and Anat Bracha. 2009. ODoing Good or Doing Well? Image Motivation and
Monetary Incentives in Behaving Prosociallyli@ American Economic Revi&&
(1): HA4EBSS.

Aumann, R. (1990). Nash equilibria are not-siforcing.Econometrics and
Optimisation 201ER06.

Axelrod, R, and WD Hamilton. 1981. OThe evolution of cooperatiriedce211
(4489): 1390. http://www.sciencemag.org/cgi/content/abstract/sé4289/1390.

Basu, Sudipta, John Dickhaut, Gary Hecht, Kristy Towry, and Gregory Waymire. 2009.
ORecordkeeping alters economic history by promoting reciproei8AS106 (4):
1-6.

Basu, Sudipta, Marcus Kirk, and Greg Waymire. 2009. OMemory, transactiods,
and The Wealth of NationsAacounting, Organizations and Sociéy (8): 895
917.

Basu, Sudipta, and Gregory B Waymire. 2006. ORecordkeeping and Human Evolution.O
Accounting Horizong0 (3): 201229.

Batson, C D. 1987. OProsocial motivation: Is it ever truly altruistic?O Ed. L Berkowitz.
Advances in Experimental Social Psychol@gy65122.

Battigalli, P, & Dufwenberg, M. (2007). Guilt in gam@$ie American economic revigw
97(2), 17M®176.

103



Battigdli, Pierpaolo, Charness, G., & Dufwenberg, M. (2013). Deception: The role of
guilt. Journal of Economic Behavior & Organizatiolfs.

Belot, Michele, V Bhaskar, and Jeroen van de Ven. 2012. OCan Observers Predict
Trustworthiness?The Review dEconomics and Statisti€! (1): 24&R59.

Belot, Michle, V. Bhaskar, and Jeroen van de Ven. 2010. OPromises and Cooperation:
Evidence from a TV Game ShowlQurnal of Economic Behavior & Organization
73 (3) (March): 39p405.

Berg, Joyce, John Dickhawtnd Kevin McCabe. 1995. OTrust, reciprocity, and social
history.GGames and Economic Behavi (1): 122142.

Bernhard, H, Ernst Fehr, and Urs Fischbacher. 2006. OGroup Affiliation and Altruistic
Norm Enforcement.Ohe American Economic Revi®& (2):217R21.

Bicchieri, Cristina. 2006The Grammar of Society The Nature and Dynamics of Social
Norms Cambridge University Pres€ambridge University Press.

Bicchieri, Cristina, and Erte Xiao. 2009. ODo the right thing: but only if others do s0.0
Joumal of Behavioral Decision Makin22 (2): 191208.

Bigoni, M., Bortolotti, S., & Casari, M. (2012Vorking paperTrustworthy by
Convention.

Blinder, Alan S, and Don H Choi. 1990. OA Shred of Evidence on Theories of Wage
Stickiness.@uarterly Journalof Economic4.05 (4): 10031015.

Blume, A. (1998). Communication, Risk, and Efficiency in Garfsssnes and
Economic BehavioR2(2), 171ER02.

Boesch, C. 1992. ONew Elements About a Theory of Mind in Wild Chimpanzees.O
Behavioral and Brain Sciencé$ (1): 149&

Boesch, C. 1994. OCooperative hunting in wild chimpanz&es1@l Behavioud8 (3):
653F667.

Bonnie, K. E., and Frans B.M. de Waal. 2004. Primate social reciprocity and the origin of
gratitude. InThe psychology of gratituded. R. A. Enmons and M. E. McCullough,
213229. Oxford: Oxford: Oxford University Press.

Boyd, Robert, and Peter J Richerson. 2009. OCulture and the evolution of human

cooperation.®@hilosophical Transactions of the Royal Society of Lond®eries B:
Biological Scences364 (1533): 32813288.

104



Brosig, Jeannette. 2002. Oldentifying Cooperative Behavior: Some Experimental Results
in a PrisonerOs Dilemma Gamin@rnal of Economic Behavior & Organizatidid
(3) (March): 278290.

Brosnan, S.F., and F.B.M. De Waal. 2003. OMonkeys reject unequaNpay.€425
(6955): 29FR99.

Brosnan, Sarah F, and Michael J Beran. 2009. OTrading behavior between conspecifics in
chimpanzees, Pan troglodyteddornal of comparative psychology (¥Vengton,
D.C.: 1983)123 (2) (May): 18194.

Brosnan, Sarah F, Hillary C Schiff, and Frans B M de Waal. 2005.,C‘)To|erance for
inequity may increase with social closeness in chimpanzeesc@edings.
Biological sciences / The Royal Soci2@#2 (1560) (Feruary 7): 2538.

Brosnan, Sarah F, and Frans B M Waal. 2009. OCebus apella Tolerate Intermittent
Unreliability in Human Experimentersl@ernational Journal of Primatolog$0
(5): 663674.

Brosnan, Sarah F. 2011. OAn evolutionary perspective onitn@dabdurnal of Economic
Behavior & Organizatiory7 (1) (January): 230.

NNRN . 2012. Olntroduction to OJustice in AnimaleDr@al of Social Justice Research
(Next Issue).

Brosnan, Sarah F., Catherine Talbot, Megan Ahlgren, Susan P. Lambeth, andJSteve
Schapiro. 2010. OMechanisms underlying responses to inequitable outcomes in
chimpanzees, Pan troglodytesu@mal Behaviou79 (6) (June): 1229237.

BrSuer, Juliane, Josep Call, and Michael Tomasello. 2006. OAre apes really inequity
averse?®rocealings. Biological sciences / The Royal Socit8 (1605)
(December 22): 3128.

NNRN . 2009. OAre apes inequity averse? New data on thegskbange paradigm.O
American journal of primatologyl (2) (February): 1781.

Brosig, Jeannette. 2002. Oldeyittify Coqperative Behavior: Some Experimental Results
in a PrisonerOs Dilemma Gamin@rnal of Economic Behavior & Organizatidii
(3) (March): 278r90.

Burnham, Terence C. 2007. OHigltosterone men reject low ultimatum game offers.O
Proceedings of thRoyal Society B Biological Scienc#4 (1623): 232-2330.

Burrows, Paul, and Graham Loomes. 1994. OThe Impact of Fairness on Bargaining
Behaviour.@ehaviour 201-221.

105



Camerer, C.F., and Ernst Fehr. 2004. OMeasuring Social Norms and Preferences using
Experimental GamésA Guide for Social Scientistskoundations of human
sociality: Economic experiments and ethnographic evidence from fifteenssrala
societieq97): 5305.

Camerer, Colin F. 2003. Dictator, Ultimatum, and Trust GameBehavioralGame
Theory 544:43117. Princeton University Press.

Cassar, Alessandra, and Mary Rigdon. 2011. OTrust and Trustworthiness in Networked
Exchange.Games and Economic Behaviti (2) (March): 282803.

Charness, G., and M. Dufwenberg. 2006. OPromises and Partndtship@etricar4
(6): 15791601.

Charness, Gary. (2000a). Responsibility and effort in an experimental labor market.
Journal of Economic Behavior & Organizatiof?(3), 375884.

CharnessGary. (2000b). SelServing Cheap Talk: A Test Of AumannOs Conjecture.
Games and Economic Behavi8B(2), 177/5194.

Charness, Gary, and Martin Dufwenberg. 2010. OBare Promises: An Experiment.O
Economics Letters07 (2) (May): 28#£283.

Charness, Gary, DW., Yang, C., & Yao, L. (2013). Promises in Contract Design.

Charness, Gary, & Dufwenberg, M. (2011). Participatidre American Economic
Review 101(June), 1211237.

Charness, Gary, ColReyes, R., JimZnez, N., Lacomba, J. a, & Lagos, F. (2012). The
Hidden Advantage of Delegation: Pareto Improvements in a Gift Exchange Game.
American Economic Revied025), 235&R379.

Chattopadhyay, R., and E. Duflo. 2004. OV\/pmen as policy makers: evidence from a
randomized policy experiment in indidEGonometrica’2 (5): 14091443.

Chen, M.K., V. Lakshminarayanan, and L.R. Santos. 2006. OHow Basic Are Behavioral
Biase#? Evidence from Capuchin Monkey Trading Behavida@nal of Political
Economyl14 (3): 51¥637.

Chen, Yan, and Sherry Xin Li. 2009. OGroupmtity and Social PreferencesA@®erican
Economic Revie®9 (1): 431457.

Cherry, Todd L, Peter Frykblom, and Jason F Shogren. 2002. OHardnose the Dictator.O
American Economic Revie®? (4): 12181221.

106



Cherry, Todd L, Stephan Kroll, and Jason F Shodt@85. OThe impact of endowment
heterogeneity and origin on public good contributions: evidence from the lab.O
Journal of Economic Behavior & Organizatiéid (3): 357365.

Chichester, Aldert Vrij. 2008. ODetecting Lies and Deceit: Pitfalls and Opportunities
(second Edition).@nalysis 344E847.

Cooper, R., Dedong, D., Forsythe, R., & Ross, T. W. (1990). Selection criteria in
coordination games: Some experimental restiie. American Economic Reivew
80(1), 218233.

Cooper, Russell, Douglas V DeJong, Robert Forsythe, and Thomas W Ross. 1989.
OCommunication in the Battle of the Sexes Game: Some Experimental R&kelts.O
RAND Journal of Economi&) (4): 56&687.

NNN . 192. OCommunication in Coordination Gamé&u@rterly Journal of
Economicsl07 (2): 73®771.

Crawford, Vincent. 1998. OA Survey of Experiments on Communication via Cheap
Talk.QJournal of Economic TheoR08: 28&R98.

Croson, Rachel, Terry Boles, and Jtkevlurnighan. 2003. OCheap Talk in Bargaining
Experiments: Lying and Threats in Ultimatum Gamés@nal of Economic
Behavior & Organizatiorbl (2) (June): 148159.

Croson, Rachel, and Uri Gneezy. 2009. OGender Differences in Preferences.O Ed. J M
Herrga. Journal of Economic Literaturé7 (2): 448474.

Darai, Donja, and Silvia Grét;. 2010. ODeterminants of Successful Cooperation in a Face
to-Face Social Dilemma.O

Dawes, RM, J McTavish, and HarrieNt Shaklee. 1977. OBehavior, Communication, apd
Assuptins About Other PeopleOs Behavior in A Commons Dilemma Situation.O
Journal of Personality and Social Psychol@§y(1): 111.

Dawes, R M. 1980. OSocial Dilemma&r@ual Review of Psychologi (2): 111116.
Dickhaut, John, Sudipta Basu, Kevin McCabe, and Greg Waymire. 2010.
ONeuroaccounting: Consilience between the Biologically Evolved Brain and

Culturally Evolved Accounting Principles@counting Horizong4 (2) (June): 221
255.

107



Donald, Merlin. 19910rigins of the Modern Mind: Three Stages in the Evolution of
Culture and CognitionHarvard University Pressvol. 16. Harvard University
Press.

Dufwenberg, M., & Kirchsteiger, G. (2004). A theory of sequential reciprdGidynes
and Economic Behavipd7(2), 268298.

Dreber, Anna, and Magnus Johannesson. 2008. OGender Differences in Deception.O
Economics Letter89 (1) (April): 197199.

Dufour, V, M PelZ, M Neumann, B Thierry, and J Call. 2009. OCalculated reciprocity
after all: computation behind tokémansfers in orangtans.@®iology letterss (2)
(April 23): 1725.

Eckel, C C, and P J Grossman. 1998. OAre Women Less Selfish ThanBwaence
from Dictator Experiments.The economic journdl08 (448): 726735.

Eckel, Catherine C, and PhiligGrossman. 2001. OChivalry and solidarity in ultimatum
games.@conomic Inquing9 (2): 171188.

Ekman, P, and M OOSullivan. 1991. OWho Can Catch a Tree&dnerican
Psychologist6 (9) (September): 9£80.

Ekman, Paul. 2009a. OLie Catching and Migpeessions.O [fhe Philosophy of
_Deception ed. Clancy W Martin, 1838. New York: Oxford University Press.

NNN . 2009b.Telling Lies: Clues to Deceit in the Marketplace, Politics, and Marriage,
Third Edition Clues W. W. Norton & Company.

Ekman, Pauland Wallace V. Friesen. 1974. O}Detecting Deception From The Body Or
Face.Qournal of Personality and Social E9 (3): 28&298.

Ekman, P, M Frank, and M OOSullivan. 1999. OA Few Can Catch ARsSgcl®logical
Sciencel0 (3): 263P66.

Ellingsen, Tore, and Magnus Johannesson. 2004. OPROMISES , THREATS AND
FAIRNESS *.O'he Economic Journdl14: 39 9420.

Ellingsen, Tore, Magnus Johannesson, Sigve Tj¢tta, and Gaute Torsvik. 2010. OTesting
Guilt Aversion.(sames and Economic Behavis$ (1) (January): 95107.

Ellman, M., & Pezani€hristou, P. (2010). Organizational Structure, Communication
and Group EthicsThe American Economic Reviel®((5), 247&P491.

Erat, S., and U. Gneezy. 2011. OWhite Livsa@agement Scien¢blovember 4): D11,

108



Farrell, Joseph, and Matthew Rabin. 1996. OCheap Tdik.@ournal of Economic
Perspectived0 (3): 10¥118.

Fehr, E., & Schmidt, K. M. (1999). A Theory Of Fairness, Competition, and Cooperation.
Quarterly Journal of Economic414(3), 81EB68.

Fehr, Enst, and Armin Falk. 2002. OPsychological Foundations of Incentiespean
Economic Review6 (45) (May): 68Br724.

Fehr, E., and U. Fischbacher. 2002. OWhy social preferencesthattmpact of non
selfish motives on competition, cooperation argeimives.(’he economic journal
112 (478): CBC33.

Fehr, Ernst, and Urs Fischbacher. 2003. OThe nature of human altNasung225
(6960): 78591.

Fehr, Ernst, and Simon GSchter. 2000a. OCooperation and Punishment in Public Goods
Experiments.@meria@an Economic Revie@0 (4): 980994.

NNN . 2000b. OFairness and Retaliation: The Economics of Reciprdcityr@l of
Economic Perspectivds! (3): 159181.

Fehr, Ernst, Simon GSchter, and Georg Kirchsteiger. 1997. OReciprocity as a Contract
Enforcement Device: Experimental Evidendedonometrice5 (4): 833860.

Fehr, Ernst, Georg Kirchsteiger, and Arno Riqdl. 1993. ODoes Fairness Prevent Market
Clearing?An Experimental Investigation@Quarterly Journal of Economicl08 (2):
437-459.

Feistner, AT, and W C McGrew. 1989. Fesltaring in primates: a critical review. In
Perspectives in Primate Biologgd. P K Seth and S Seth, 3:28. Today and
TomorrowORBYrinters.

Fiorillo, CD, PN Tobler, and Wolfram Schultz. 2003. OI?iscrete coding of reward
probability and uncertainty by dopamine neuroi&i©ence299 (5614): 1898902.

Fischbacher, Urs, and F Heusi. 2008. OLies in Disguise: An Experimental Study on
Cheating.O

Fletcher, Grace E. 2008. OAttending to the outcome of others: disadvantageous inequity

aversion in male capuchin monkeys (Cebus apekap&ican journal of
primatology70 (9) (September): 964.

109



Fontenot, M.B., S.L. Watson, K.a. Roberts, and R.W. Miller. 2007. OEffects of food
preferences on token exchange and behavioural responses to inequality in tufted
capuchin monkeys, Cebus apellariimal Behavioui74 (3) (September): 48496.

Frank, RH, TGilovich, and Dennis T. Regan. 1993. OThe Evolution of Shu
Cooperation: An Experiment&Edhology and Sociobiologl4 (4): 24 ER56.

Fraser, Orlaith N, Daniel Stahl, and Filippo Aureli. 2008. OStress reduction through
consolation in chimpanzee®tceedings of the National Academy of Sciences of
the United States of Amerid@5 (25): 85578562.

Geanakoplos, J., Pearce, D., & Stacchetti, E. (1989). Psychological games and sequential
rationality. Games and Economic Behavia(1), 6079.

Gibson, R.Tanner, C., & Wagner, A. F. (2013). Preferences for Truthfulness:
Heterogeneity among and within Individuatenerican Economic Revied031),
5325648.

Gneezy, U, and Aldo Rustichini. 2000. OPay Enough or DonOt Pay @hal@Darterly
Journal of Ecoomics115 (3): 79£810.

Gneezy, Uri, and Aldo Rustichini. 2000. OA Fine Is a PriieeQournal of Legal
Studie29 (1): BL7.

Gneezy, U. (2005). Deception: The Role of ConsequeiitesAmerican Economic
Review95(1), 384894.

Gomes, Cristina M, and Christophe Boesch. 2009. OWild Chimpanzees Exchange Meat
for Sex on a Long'erm Basis.O Ed. Colin AlleRLoS ONH (4): 6.

Gomes, Cristina M, Roger Mundry, and Christophe Boesch. 2009. @aromg
reciprocation of grooming in wiltVest African chimpanzeesRooceedings of the
Royal Society B: Biological Scienc286 (1657): 69906.

GSchter, Simon, and Christian Thni. 2010. OSocial comparison and performance:
Experimental evidence on the fair wag#ort hypothesis.Qournal of Eonomic
Behavior & Organizatiory6 (3): 531543.

GYth, Werner, Rolf Schmittberger, and Bernd Schwarze. 1982. OAn experimental
analysis of ultimatum bargainingJGurnal of Economic Behavior & Organizati@n
(4): 36'+388.

Hall, JK. 1995. O(Re)creating:ﬂNorIds with Words: A Sociohistorical Perspective of
Faceto-face Interaction.@pplied Linguisticdl 6 (2): 20&R232.

110



Hao, Li, and Daniel Houseworking Paper2013. OPerception and Cheating: An
Experimental Analysis.O

Harrison, Glenn W. 2007. OHouse money effects in public good experiments: Comment.O
Experimental Economick) (4): 429437.

Henrich, J. 2004. QCuIturaI group selection, coevolutionary processes arst#ege
cooperation.Qournal of Economic Behavior &rganization53 (1) (January):-35.

Henrich, Joseph. 2000. ODoes Culture Matter in Economic Behavior? Ultimatum Game
Bargaining Among the Machiguenga of the Peruvian Amazam&ican Economic
Reviewd0 (4) (September): 97379.

Henrich, Joseph, RolieBoyd, Samuel Bowles, Colin Camerer, Ernst Fehr, Herbert
Gintis, and Richard McElreath. 2001. Oln Search of Homo Economicus: Behavioral
Experiments in 15 Smafcale Societies American Economic Reviedi (2)

(May): 7378.

Henrich, Joseph, Robert Bgylamuel Bowles, Colin Camerer, Ernst Fehr, Herbert
Gintis, Richard McElreath, et al. 2005. OOEconomic manQ inuttoss
perspective: behavioral experiments in 15 sraedlle societies The Behavioral
and brain science28 (6) (December): 79815; dscussion 8155.

Houser, Daniel, Stefan Vetter, and Joachim Winter. 2012. OFairness and Cheating.O
European Economic Reviéd (8): 164B1655.

Houser, Daniel, and Erte Xiao. 2010. OClassification of Natural Language Messages
Using aCoordination Game.Experimental Economics4 (1) (September 15)P1
14.

Houser, Daniel, Erte Xiao, Kevin McCabe, and Vernon Smith. 2008. OWhen Punishment
Fails: Resarch on Sanctions, Intentions and Maoperation.Games and
Economic Behavio82 (2) (March): 508632.

Houser, D., S. Saletta, K. McCabe, and E. Xiao. 2012. Working for Self or Others: An
fMRI Study of Altruism.

Hurkens, S., & Kartik, N. (2009). Wouldie to you? On social preferences and lying
aversionExperimental Economi¢c42(2), 18@192.

Jaeggi, Adrian V, Judith M Burkart, and Carel P Van Schaik. 2010. OOn the psychology

of cooperation in humans and other primates: combining the naturay/fastbr
experimental evidence of prosociality?filosophical transactions of the Royal

111



Society of London. Series B, Biological scier8&s (1553) (September 12): 2723
35.

Isaac, RM, and James M. Walker. 1988. OCommunication andgidirggBehavior: The
Voluntary Contribution MechanismEgonomic Inquin26 (4): 585608.

Jensen, Keith, Josep Call, and Michael Tomasello. 2007. OChimpanzees are vengeful but
not spiteful.Proceedings of the National Academy of Sciences of the United States
of AmericalO4 (32): 13046.3050.

Kahneman, Daniel, Jack L Knetsch, and Richard Thaler. 1986. OFairness as a Constraint
on Profit Seeking: Entitlements in the Market.O Ed. Colin F Camerer, George
Lowenstein, and Matthew RabiAmerican Economic Reviers (4): 728741.

Karlan, D.S., and J. Zinman. 2008.'0Credit Elasticities inDewsloped Economiés
Implications for Microfinance.Ohe American Economic Revié&& (3): 104@1068.

Kartik, Navin. 2009. OStrategic Communication with Lying Co&syiew of Econoim
Studies’6 (4) (October): 1399 395.

Kerr, N., & KaufmanGilliland, C. M. (1994). Communication , Commitment , and
Cooperation in Social Dilemma3ournal of Personality and Socj&6(3), 513F629.

Kimbrough, E, V Smith, and Bart J Wilson. 2006. Gdtisal Property Rights, Sociality,
and the Emergence of Impersonal Exchange in tdbsignce Trade American
Economic Revie®8 (3) (May): 10081039.

Koski, Sonja E, and Elisabeth H M Sterck. 2009. QtEtmsﬂict third-party affiliation in
chimpanzees: atOs in it for the third partyR@erican Journal of Primatologyl
(5): 409418.

Kroll, Stephan, Todd L Cherry, and Jason F Shogren. 2007. OThe impact Qf endowment
heterogeneity and origin on contributions in bssdt public good games.O
ExperimentaEconomicslO (4): 411428.

Lacetera, Nicola, and Mario Macis. 2010. ODo All Material Incentives fesdial
Activities Backfire? The Response to Cash and-kash Incentives for Blood
Donations.Qournal of Economic Psycholo@i (4) (August): 738748

Lakshminarayanan, Venkat R, and Laurie R Santos. 2008. OCapuchin monkeys are
sensitive to othersO welfar€@Wrent Biologyl8 (21): R9991000.

112



Lacetera, Nicola, and Mario Macis. 2010. ODo All Material Incentives fesdial
Activities Backfire? Tle Response to Cash and Neash Incentives for Blood
Donations.Qournal of Economic Psycholo@i (4) (August): 73B748.

Levitt, Steven D. 2006. OWhi@ollar Crime Writ Small: A Case Study of Bagels,
Donuts, and the Honor Systemi\@erican Economic Reaxw 96 (2): 29@294.

Li, Jian, Erte Xiao, Daniel Houser, and P Read Montague. 2009. ONeural Responses to
Sanction Threats in Twparty Economic ExchangeRtoceedings of the National
Academy of Sciences of the United States of AmEDE439) (SeptembeO:
16835A40.

Littleton, A. C. 1953The Structure of Accounting TheoBL: American Accounting
Association.

Littleton, A.C. 1933 Accounting Evolution to 1900New York: NY: American Institute
Publishing Co.

Loomis, J. L. (1959). Communication, the development of trust, and cooperative
behaviorHuman Relationsl2, 305E815.

Lundquist, Tobias, Tore Ellingsen, Erik Gribbe, and Magnus Johannesson. 2009. OThe
Aversion to Lying.Qournal of Economic Behavior &rganization70 (1-2) (May):
81ED2.

Mankiw, N Gregory. 1985. OSmall menu costs and large business cycles: A
macroeconomic model of monopolyQarterly Journal of Economicl0 (2):
529%637.

Massen, Jorg J M, Lisette M van den Berg, Berry M Spruijt Edisdbeth H M Sterck.
2010. OGenerous leaders and selfish underdogsopiality in despotic macaques.O
PloS onés (3) (January): e9734.

Massen, Jorg J M, Lisette M Van Den Berg, Berry M Spruijt, and Elisabeth H M Sterck.
2011. Olnequity aversion ielation to effort and relationship quality in lctajled
Macaques (Macaca fascicularish@erican Journal of Primatologi56 (September
2011): 145156.

Mazar, Nina, O. Amir, and D. Ariely. 2008. OThe Dishonesty of Honest People: A
Theory of SeHconcep Maintenance.@ournal of Marketing Researetb (6): 63®
644.

Mazar, Nina, and Dan Ariely. 2006. ODishonesty in Everyday Life and Its Policy
Implications.Qournal of Public Policy & Marketin@5 (1): 11B126.

113



Meier, Stephan. 2006. OA survey of ecomaiméories and field evidence on maocial
behaviorO (06).

Melis, Alicia P, Brian Hare, and Michael Tomasello. 2006. OChimpanzees recruit the best
collaborators.Science (New York, N.Y3]1 (5765) (March 3): 129300.

Melis, Alicia P., Brian Hare,r&d Michael Tomasello. 2008. ODo chimpanzees reciprocate
received favours?@nimal Behavioui76 (3) (September): 95962.

Mellstrom, Carl, and Magnus Johannesson. 2008. OCrowding Out in Blood Donation:
Was Titmuss Right?ddurnal of the European Econonmissociatiort (4): 84D
863.

Miettinen, T. (2008). Contracts , Promises , and Nords Approach to Prglay
Agreements.

Miettinen, T., apd S. Suetens. 2008. OCommunication and Guilt in a PrisonerOs
Dilemma.Qournal of Conflict Resolutiob2 (6) (July 28): 948060.

Niederle, Muriel, and Lise Vesterlund. 2007. ODo Women Shy Away from Competition?
Do Men Compete Too Much®arterly Journal of Economick22 (3): 10671101.

Nikiforakis, N. 2008. C)Punishmer)t and couptemishment in publigood games: Can
we really govern ourselves3@urnal of Public Economic®2 (1-2): 91-112.

North, DC. 1991. Olnstitutionsl@urnal of Economic Perspectiveg1): 97112,

OOsSullivan, M, and Paul Ekman. 2005. OThe Wizards of Deception DetectigreO In
Detection of Deception in Forensic Contexdd. P Granhag and L Strsmwall, 259
286. Cambridge University Press.

Ockenfels, Axel, and Reinhard Selten. 2000. QAn Experiment on the Hypothesis of
Involuntary TruthSignalling in Bargaining.Games andeconomic Behavio83 (1)
(October): 981.16.

Pan, Xiaofei, and Daniel Hous&¥orking Paper2013. OCooperation During Cultural
Group Formation Promotes Trust Towards Member of@atips.O

Papini, D R, F F Farmer, S M Clark, J C Micka, and J K Barh@@0. OEarly

Adolescent Age and Gender Differences in Patterns of EmotionadiiSelbsure to
Parents and FriendsAdolescenc@5 (100): 958976.

114



Preston, Stephanie D, and Frans B M de Waal. 2002. OEmpathy: Its ultimate and
proximate basesIhe Behawral and brain science5 (1) (Febuary): 120;
discussion 2r1.

Pruckner, Gerald J, and Rupert Sausgruber. 2008. OHonesty on the Stidatisral
Field Experiment on Newspaper Purchasir@ct@ber SSRN.

Raihani, NJ, AS Grutter, and R Bshary. 200®unishers Benefit From ThiPerty
Punishment in Fish.8cience327 (5962): 171.

Rietz, T. a., Sheremeta, R. M., Shields, T. W., & Smith, V. L. (2012). Transparency,
efficiency and the distribution of economic welfare in pdseugh investment trust
gamesJournal of Economic Behavior & Organization

Roma, Peter G, Alan Silberberg, Angela M Ruggiero, and Stephen J Suomi. 2006.
OCapuchin monkeys, inequity aversion, and the frustration effeatital of
comparative psychology (Washington, [.€983 120 (1) (February): 673.

Rosaz, Julie, and Mariq Claire Villeval. 2011. OLies and Biased Evaluation: A Real
Effort Experiment.@A Discussion Paper Series

Rose, L.M. 1997. OVertebrate predation and-8ating in Cebus and Pan.O
InternationalJournal of Primatologyi8 (5): 72B765.

Roth, Alvin E, Vesna Prasnikar, Masahiro Oktfgiwara, and Shmuel Zamir. 1991.
OBargaining and marke:[ behavior in Jerusalem, Ljubljana, Pittsburgh, and Tokyo:
An experimental study.American Economic Revieiil (5): 10681095.

Rubin, Victoria L, and Elizabeth D Liddy. 2006. OAssessing Credibility of Weblogs.O In
AAAI Symposium on Computational Approaches to Analysing Weblogs AAAJCAAW
187190.

Rubinstein, Ariel. 2006. Discusion of OBehavior EconomicsiXthances in economics
and econometrics: theory and applicatipes. Richard Blundell, Whitney K.
Newey, and Torsten Persson, 228b. Cambridge University Press.

Russell, Yvan |, Josep Call, and Robin | M Dunbar. 2008. Olmage scoring in great apes.O
Behavioural Processe38 (1): 108111.

Sally, D. (1995). Conversation and cooperation in social dilemmas: experimental
evidence from 1958 to 199Rationality and Society’(1), 5802.

115



Schniter, Eric, Roman M. Sheremeta, and Daniel Sznycer. 2012. OBaitding
Rebuilding Trust with Promises and Apologie3olrnal of Economic Behavior &
Organization(September).

Shadlen, M N, and W T Newsome. 2001. ONeural basis of a perceptual decision in the
parietal cortex (area LIP) of the rhesus monkdgwwnal of Newophysiology86
(4): 19161936.

Sheremeta, R. M., & Zhang, J. (2013). ThRdayer Trust Game With Insider
CommunicationEconomic InquiryForthcoming

Sheremeta, Roman M., and Timothy W. Shields. 2012. OI?o Liars Believe? Beliefs and
Otherregarding Prierences in Send@receiver GamesJdournal of Economic
Behavior & Organizatior{October): B10.

Solnick, Sara J. 2001. OGender differences in the ultimatum gacoa@nic Inquin39
(2): 189200.

Stevens, Jeffrey R. 2004. OThe selfish nature of géyeterassment and food sharing
in primates.®roceedings of the Royal Society B Biological Scied¢éq1538):
451-456.

Subiaul, Francys, Jennifer Vonk, Sanae Okanztrth, and Jochen Barth. 2008. ODo
chimpanzees learn reputation by observation? Eyidence from direct and indirect
experience with generous and selfish strangéusi@al Cognitionll (4): 611623.

Sutter, Mdthias. 2009. ODeception Through Telling the Truth?! Experimental Evidence
From Individuals and Teams*Ibe Economic Journdl19 (534): 4¥60.

Takimoto, Ayaka, Hika Kuroshima, and Kazuo Fujita. 2010. OCapuchin monkeys (Cebus
apella) are sensitive to otis® reward: an experimental analysis of-ifuzice for
conspecifics.@nimal cognitionl3 (2) (March): 24%51.

Trivers, Robert L. 1971. OThe Evolution of Reciprocal AltruisSthé&Quarterly Review
of Biology46 (1): 3557.

Vanberg, C. (2008). Why Doe®ple Keep Their Promises? An Experimental Test of
Two ExplanationsEconometrica76(6), 146P1480.

Vohs, Kathleen D, Nicole L Mead, and Miranda R Goode. 2006. OThe Psychological
Consequences of MoneySOience314 (5802) (November 17): 1153

116



Vrij, Aldert, Lucy Akehurst, Stavroula Soukara, and Ray Bull. 2004. C)Detectipg Deceit
Via Analyses of Verbal and Nonverbal Behavior in Children and Adutigran
Communication Researd® (1) (January):841.

De Waal, F B. 1997. OFood transfers thrangkh in brown capuchinsJurnal of
Comparative Psychologyl1 (4): 376378.

De Waal, F B M, and F Aureli. 1996. OConsolation, reconciliation, and a possible
cognitive difference between macaques and chimpanzgeadhing into thought
The minds of thgreat apes80-110.

de Waal, F B, and M L Berger. 2000. OPayment for labour in monikéstsu@404
(6778) (April 6): 563.

De Waal, F.B.M. 1997. OThe ChimpanzeeOs Service Economy: Food for Grooming.O
Evolution and Human Behavi@86: 375386.

de Waal B. 2000. OAttitudinal reciprocity in food sharing among brown capuchin
monkeys.@nimal behaviou60 (2) (August): 25261.

De Waal, Frans B M, and Sarah F Brosnan. 2002. Simple and complex reciprocity in
primates. InCooperation in primates and humamsechanisms and evolutioB5
105.

De Waal, Frans B M, and Angeline Roosmalen. 1979. OReconciliation and consolation
among chimpanzeesBehavioral Ecology and Sociobiolo§y(1): 5566.

de Waal, Frans B M, Kristin Leimgruber, and Amanda R Greenberg. 2008. OGiving is
selfrewarding for monkeys.Proceedings of the National Academy of Sciences of
the United States of Amerid@5 (36) (September 9): 13685

de Waal, Frans B M, and MaliGuchak. 2010. OProsocial primates: selfish and unselfish
motivations.@®hilosophical transactions of the Royal Society of London. Series B,
Biological science865 (1553) (September 12): 2722.

Wang, Joseph Tagi, Michael Spezio, and Colin F Camer2@10. OPinocchioOs Pupil:
Using Eyetracking and Pupil Dilation to Understand Truth Telling and Deception in
SendetReceiver GamesAnerican Economic Reviel®0 (3): 9841007.

Wilson, B. 2008. OLanguage games of reciprocityual of Economic Behavid
Organization68 (2): 365377.

117



Wood, W, CA Kallgren, and Rebecca Mueller Preisler. 1985. OAccess to Attitude
Relevant Information in Memory as a Determinant of Persubdibe Role of
Message Attributes.dournal of Experimental Social Psycholdgfy. 73685.

van Wolkenten, Megan, Sarah F Brosnan, and Frans B M de Waal. 2007. Olnequity
responses of monkeys modified by effoRrOceedings of the National Academy of
Sciences of the United States of Ametigd (47) (November 20): 18851

Yamamoto, Shipa, and Masayuki Tanaka. 2009. OHow did altruism and reciprocity
evolve in humans’? Perspectives from experiments on chimpanzees (Pan
troglodytes).nteraction Studie40 (2): 15@182.

Zimmerman, David J. 2003. OPeer Effects in Academic Outcomes: Evidemca
Natural Experiment.Ohe Review of Economics and Statis86q1): 923.

Zhou, Lina, J Burgoon, and D Twitchell. 2003. OA Longitudinal Analysis of Language
Behavior of Deception in4nail.O Inntelligence and Security Informatics
2665:105110.

Zhou, Lina, DP Twitchell, and T Qin. 2002. OAn Exploratory Stu}dy into Deception
Detection in Texbased Computevlediated CommunicationR¥oceedings of the
36th Hawaii International Conference on System Sciences (HICSSO03)

ZuckermanMiron, Bella M DePaulo, and Robert Rosenthal. 1981. OVerbal and

Nonverbal Communication of Deception.O Ed. L Berkowitizances in
Experimental Social Psycholody: 1£69.

118



BIOGRAPHY

Jinghan Chegraduated from Qujing No. 1 Middle School, Qujitmnnan, China, in
1986 She received her Bachelor of Science from Shanghai Jiao Tong University in 2008
and her Master of Arts in Economitem George Mason University in 2012

119



