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Abstract:
Our study explores the ability to predict playdrshavior in a Prisoner's Dilemma (PD) type

of game. We use "Split or Steal" video clips —lawised game show depicting a (very) high
stake version of PD-esque game. Based on relewchplogical and economic literature,
our main hypothesis is that motivated observers priédict the players' decisions more
accurately than non-motivated observers. In ordeexamine the effect of incentives on
prediction accuracy, we vary the reward for corpgedictions; we conjecture that the bigger
the reward, the more accurate the prediction. titimeth, we explore correlations between the
observers' accuracy and the players' decisions.hypethesize that observers will more

readily believe the players and consider them c@tpes than assume that they will defect.

Introduction:

The idea that people can predict others' intentardecisions from their behavior
is rooted in several decades of research regandinigal and nonverbal behavior.
Studies have shown that observers are able toglissh between cooperators and
cheaters in social situations, and in particulathe Prisoner's Dilemma (PD). In our
paper, we utilize video clips taken from a teledigeD-type game show involving
very high stakes. It has been shown that highlpiBaant situations produce more
emotions and thus make intentions more predictdidece, game shows provide an
excellent study opportunity for the ability to dedudecisions. Specifically, we
explore whether observers' motivation to prediesthdecisions correctly influences
their accuracy de facto. The rest of the papel phateed as following:

In Section 1 we will review the relevant literatur®@ection 1.1 will consider
evidence regarding differences in behavior betwees and truth-tellers. Section 1.2
and 1.3 will review the body of research examinthg ability to detect lies and
cheaters. These studies typically find that peapéenot able to discern intention or
judge veracity very well or even above-chance. Haethis result seems to depend
on the methodology used and the questions askeection 1.4, we mention a related
body of research examining the detection of altsuis

We feel the study of social dilemmas, or "gameghagame theoretic sense, can
be beneficial and informative in answering the ¢joesof discerning intentions or
decisions from behavior — particularly so the Pingaln Section 1.5 we elaborate on
the PD game, both theoretically and empiricallysignificant fraction of players are

conditionally cooperative; they cooperate only toe textent their opponent



reciprocates. This, to us, relates the importafiéeterpreting and predicting behavior

in such settings. We discuss this in light of etiolary models showing that

cooperation is reasonable only when encountersdagtylayers are not random, due
to selection or signaling. Section 1.6 presentdistu that examined behavior
prediction in such a setting. We also review stsidiemonstrating higher recall or
identification rates for cheaters' faces in a PIingaompared to other faces when
forming immediate impressions.

Section 1.7 considers the effect that motivatios ba behavior and physical
attributes, and on their predictability. The impoite or consequences of behavior
affects its presentation, and this is especiallidavw when the stakes are high.
Players' emotional state and behavioral changesnteeenore apparent the bigger the
stakes they face. The influence of motivation osenbers is less clear, and might
depend on situation characteristics.

In light of all the above, we claim that high stakecial dilemmas provide an
excellent opportunity to study behavior — and itsdictability. We claim further that
game shows are an example of such a high stakatisiy allowing us to observe
behavior and predictions that occur in the realldvand are of high significance. In
section 1.8 we review statistical analysis of Ppetyyame show data. There appears
to be a significant correlation between playersisien and their opponents’ decision,
implying above-chance distinction between coopesaand cheaters. We also present
a study examining observers' predictions and tadating in such a setting.

In section 2 we shall elaborate our hypothesescaroing observers' accuracy
rate in predictions, and the effect of incentivesagcuracy. Our main hypothesis is
that motivation will lead to more accurate predios. We hypothesize also that
predictions will be biased towards cooperation.sTiypothesis entails that accuracy
rates for predicting defection will be higher than predicting cooperation, as going
against a cooperation bias requires (we supposegipang distinctive behavioral
attributes of defection.

The experimental design and the results are piedem section 3. We presented
our participants with four video clips of the PDgae "Split or Steal" game and asked
them to predict the players' decisions. We mantpdl#he participants’ motivation by
promising them a high reward if they correctly pegedd one of the two players in
each clip, and a low reward for the other. The fpgloff ("Critical”) player was

introduced before the participants watched the glgrticipants were asked about the



low-payoff ("Non-critical”) player only after watahg the clip and predicting the
Critical player's decision. This procedure enabdsting the influence of incentives or
motivation on accuracy within-subject, as well@ituences of the players' decisions.

The results confirmed our hypotheses. Participargsponses demonstrate a
cooperation bias; the frequency of cooperation iptieds is twice that of defection
predictions (while target decisions in the actuathchad an opposite bias, with a slight
majority of defectors). Accuracy rates of particifg predictions matched the pattern
suggested by our hypotheses: We found that theaxguate for targets who chose to
cooperate was significantly higher than particisaatcuracy rate for defectors. We
observed also that participants were correct mb#teotimes they predicted a target
will defect, compared to their below-chance accuyraates when predicting
cooperation (which is to be expected considerirghtypothesized — and observed —
response bias). This pattern of results implies\ale people lean towards believing
what they see or are told, they have some intud®mo who is lying or will behave
anti-socially that enables correct distinction betw different types of behavior.

Our hypothesis concerning the effect of motivatiornthe prediction accuracy was
only partially supported by the data. Incentivedeied increased the participants'
accuracy rate when predicting the targets' deasibat this effect was mediated by
the targets' decision de facto: Only when obserdefgctors (those who subsequently
chose to defect) did the motivated participantscead more than the unmotivated
participants. When looking at cooperators, motorathad no influence on the
participants' accuracy. Interestingly, unmotivagedticipants, who received only a
small reward for accuracy, predicted the same oatmoperation for both (de facto)
cooperators and defectors. High motivation, viaighhaccuracy reward, led to a
decrease in predicted cooperation for targets wiose to defect. That is, the targets’
actual decisions influenced the participants’ mtasiis only when the targets were
important to the participants. These results intpbt the (monetary) significance of
prediction positively affects its accuracy. Howevéhe effect of incentives is
observed only when regarding defectors (cheatefh)s seems to imply that
prediction accuracy can be increased only whereethee clues that, when noticed,
reveal information that change the prediction fritve default alternative.

We discuss these and further results, as wellfes/ @aveats to our experiment in

section 4. We also suggest future research diretio



Section 1: Related Literature:
1.1 What's in a Lie?

In an ideal world, people do not lie; they alwagh the truth, so there is no need
for special skills that enable cheating or lie data. However, on second thought it
seems that society as we know it would not exishovit certain types of lies (e.g.
"white lies", "tact” or "manners"). People lie ab fabout numerous subjects, with
varying intentions and distance from the truth.sL&an be about actions, opinions,
feelings or thoughts, objective facts, intentionsl &o forth. These differ not only in
content, but also in structure, in the emotiony thiggger and the amount of mental
effort demanded to produce them, as well as theaweh exhibited — facial
expressions and body movement, and the semamtigcic and verbal aspects of the
message. Ekman (1985/2001) proposes two critesitadigfine a lie. The first is intent
— the speaker consciously intends to deceive $tierlers. The second is the listeners
being unaware of deceit; a magician is not a kania crowd is aware of his trickery.

Numerous studies examined the markers and cluésettadble discerning truth
tellers from liars (e.g. Ekman, 1989; DePaulo & Kmkr2004; Vrij & Mann, 2004;
Vrij, Akehurst, Soukara & Bull, 2004; DePaulo, Lsal, Malone, Muhlenbruck,
Charlton & Cooper, 2003). There exist some behalipatterns that discriminate
between lies and truth, which can be observed ist mituations — if you know what
to look for. Studies have found different and cmtifig behavioral patterns, which
could result from differences between lie typeg #mount of cognitive effort they
impose, the risks in getting caught versus the réwé getting away with it, and so
forth (Vrij, 2008). But there are consistent finggnacross studies: When lying, people
are more tense and nervous — and this manifeskeinbehavior as well as physical
characteristics, e.g. pupil size, tone of voiced anstronger tendency to purse lips
compared to truth tellers; Fake emotional facigiregsions (e.g. smile, surprise) are
different from their spontaneous counterparts (Ekni®89). People will often try to
control their behavior, body language and voicethay are aware of the leakage of
their true emotions and thoughts (Ekman & Fried®%9). However, this control can
also backfire, making liars appear more rehearsetless natural or spontaneous
(Vrij & Mann, 2004). Liars tend to speak less thamth tellers: Interactions are
shorter, contain less words and detail, and are llegical or plausible. Liars relate

less to themselves while conversing, tend to refieathselves, and are less eloquent



(Ekman, 1989; DePaulo & Morris, 2004). In contragij & Mann (2004) claim that
liars explicitly tend to be less repetitive and here eloquent, which makes them
sound too rehearsed or planned, as normal speeeafiyusontains certain errors and
pauses. Liars, unlike truth-tellers, usually do admit errors or correct themselves
while talking, or admit to faulty memory (Vrij, Man& Fisher, 2006; Vrij, 2008).
Interestingly, certain behavior patterns like gameersion or fidgeting, that are
considered to be clues for deception, have not lbe@nd to discriminate between
liars and truth tellers in research.

Vrij & Mann (2004) coded the behavior of lying atrdth telling subjects in video
clips, and found that by using behavioral — verdadl nonverbal — characteristics,
their model could discriminate between truths aed ith a 80% accuracy level.
Similar results have been found by Vrij et al (20@ho conducted their research on
children as well as adults. Vrij et al found thatil some behavioral patterns that
distinguish between liars and truth-tellers ditietween children and adults, there are
some attributes which consistently predict veraeityith an accuracy level of up to
88% (slightly higher than that of the polygraphtidaal Research Council, 2003).

1.2 Lie Detection

It seems clear that in daily life, people are netedtion machines, nor do they
explicitly attune to cues that may aid in the detecof deception. In fact, even if
they know what cues to attend to, they may not wantletect lies (Vrij, 2008;
Ekman, 1996). Many studies explored the existeric@nability to discriminate lies
and truth (see Bond & DePaulo, 2006, for a comprsive review). In most of these,
participants view video clips of others tellinghat lies or truths, and asked to judge
the message veracity. Contrary to intuition and dbandance of cues, it has been
ubiquitously found that most people cannot detest above the 50% chance level.
Bond & DePaulo's meta-analysis of 206 studies, withject pools encompassing
both students and people who are accustomed anbsegly good at this detection
such as law officers and psychologists, found an@cy rate of 54%. This result did
not depend on familiarity of the speaker, lie type on the risks or incentives
associated with lying. However, findings concernpagticipants' profession or their
experience with lie detection differ: Some obseraedomewhat positive effect of

training or experience on accuracy (Ekman & O'Satl, 1991; Porter, Woodworth &



Birt, 2000), yet others have found no effect (Bof&dDePaulo, 2006; Hartwig,
Granhag, Stromwall & Vrij, 2004), or even a negateffect (Kassin, 2004).

It appears that people tend not to consider vaithlvioral cues, and not only that,
but they do rely on other patterns and behaviorghvhave no discriminative value
(Ekman, Friesen O'Sullivan & Scherer, 1980; Akehukohnken, Vrij, and Bull,
1996; Vrij, 2008). Bond & DePaulo (2006) also oleer that facial expressions did
not help accurate detection — in accordance wakdge theory, which claims that it
Is easier to control the face than other behaviasplects (Ekman & Friesen, 1969).
Auditory cues slightly increased accuracy compdarwedvhen using only nonverbal
information (concurring with Ekman, Friesen, O'#&ah & Scherer, 1980).

Interestingly, Bond & DePaulo (2006) found that dugrect identification rate of
true messages is higher than that of false messBgeple tend to classify more true
messages than false messages correctly. This pond@s to Spinoza's (1677) idea
that claims are automatically perceived as realtare] and tend to remember them as
such regardless of their known veracity while cgdiRalsifying, or even checking
veracity, is done only when the perceiver has tleatal ability and motivation to do
so (Gilbert, Tafarodi & Malone, 1993). Support this claim comes from a study
done by Ekman, O'Sullivan & Frank (1999), whichluated professional lie detectors
— policemen, investigators and clinical psycholtgi¥hey found that experience did
matter, but even so, accuracy rates did not saamfly differ (agreeing with previous
research). The differences between experience gravgs found to be due to
differences in accuracy rates in classifying liest, truths: All groups were similar in
their accuracy rates when viewing true messagdstheuexperienced groups were
better at discerning lies (a finding that coulddoe to an increased tendency to report
messages as lies). This data pattern was replitatédeissner & Kassin (2002) and
Kassin, Meissner & Norwick (2005).

1.3 Different Methods, Different Results

Reviewing detection literature, it appears the sas@r accuracy rate depends on
the method being used to extract subjects’ opiniBasticipants in most studies are
asked to provide an explicit and conscious judgerasro the veracity of statements.
Although this methodology seems to be reasonaloieunlike police investigations,
psychological assessment, jury decisions and gb,ftine matter is not so simple.

Nonverbal behavior is mostly non-deliberate andomscious — clues as to thoughts,



expectations and emotions are very subtle and gdifficult to pinpoint explicitly
(Vrij & Mann, 2004; Ambady, Bernieri & Richeson, QD).

In this line of thought, researchers have examittesl ability to judge and
discriminate lies both explicitly and implicitlypmparing the accuracy rates between
these two methods or methodologies (DePaulo, RiogknGreen & Rosenkrantz,
1982; DePaulo, Jordan, Irvine & Laser, 1982; HurdN&ller, 1988; Anderson,
DePaulo & Ansfield, 1999). It has been observedt thsking for judgements
regarding mental effort, stress or emotion (amleneé, empathy) leads to better
discrimination between false and true messages Hsking for direct veracity
judgements (DePaulo, Rosenthal et al, 1982; Vdw&d & Bull, 2001). DePaulo,
Jordan et al (1982) found that these indirect jutg@s also allow differentiation
between lies and truth from a younger age.

Hurd & Noller (1988) asked participants to thinlowad while viewing true and
false messages, and while accuracy of explicitgaugnts was no higher than chance,
participants were more likely to consider the mgedalse when it was false de facto.
Anderson et al (1999) similarly found that whilertm@pants' accuracy rates in
making explicit judgements were not higher thanndea they indicated using
different behavioral cues when viewing false ant tmessages. These studies thus
imply that while there is some intuition or impticietection of lying, it does not come
into play when making explicit decisions.

Albrechtsen, Meissner & Susa (2009) examined thetive ability to discern lies
by decreasing participants’ mental resources oatmeunt of time spent on detection.
In one experiment, participants were shown eithirof short sliced video clips, with
the sliced clips supposedly causing more intuipvecessing (Ambady & Rosenthal,
1992), and asked about message veracity. Parttsirathe thin slice condition were
found to be more accurate in their judgements tharfull video group — and only the
thin slice group performed better than chancenlotlzer experiment, only interrupted
participants, who had less mental resources tocdsslito the lie detection task
(compared to two control groups), performed bdtian chance. This group was also
more inclined to believe messages and judge thenruikful, much like the
aforementioned observed truth bias (Bond & DePal@)6; Ekman et al, 1999;
Gilbert et al, 1993).



1.4 Altruist Detection

The notions of altruism and cooperation are closelgted to those of lying or
cheating (while not complementary). A number ofdsts explored the ability to
identify altruists (Brown, Palameta & Moore, 2003da, Yamagata, Yabiku &
Matsumoto-Oda, 2009). Brown et al (2003) condutiede experiments designed to
explore the ability to recognize and distinguistnuagts from others. In their studies,
Brown et al classified people as altruists and albnists using a self-report
questionnaire, and taped them while telling a stiotyoducing themselves or playing
a game with a member of the other group. Partitgoeuere asked to judge the taped
individuals on a number of behavioral and perstyaklated variables. There was
above-chance accuracy level in identifying altsjistho were perceived as being
more helpful and expressive than non-altruiststuddts were also found to produce
more genuine smiles (shorter, more symmetric), ai as more head nods and
concern expressions (a pattern observed also byuyMahrammer & Dunbar, 2007;
Schug, Matsumoto, Horita, Yamagishi & Bonnet, 2010ja et al (2009) conducted a
study similar to that of Brown et al, and corroliedatheir results. The above-chance
distinction between altruists and non-altruistsnsedo derive from differences in
impression; altruists appear to be judged by tpedpensity to take part in social
interactions and be helpful in them.

Research about impression formation supplies axhditievidence to the influence
of facial expressions and appearance on trust erprception of cooperation
(Todorov, 2008; Oosterhof & Todorov, 2008; Todoé\Duchaine, 2008; Todorov,
Pakrashi & Oosterhof, 2009). Judgements of facsetwmorthiness can help infer
intentions and consequent behavior even when #ereno obvious emotional cues
available, and are correlated with overall valejumigements of the face (Todorov,
2008; Oosterhof & Todorov, 2008). It appears thethstrustworthiness recognition is
immediate, and may even happen subliminally: Disgration between trustworthy-
and untrustworthy-looking faces occurs even aft8Bms exposure; it increases with
exposure time, but does not improve with exposlwager than 167ms (Todorov,
2008; Todorov et al, 2009). Todorov & Duchaine @padditionally show that even
prosopagnostic participants, impaired in procesaing identifying faces, are able to
judge trustworthiness of faces — agreeing withthgadontrol participants.

Interestingly, research examining detection of @apon seems to demonstrate a

significant ability to differentiate or distinguidietween different types of behavior.



This is encouraging, especially compared to aforgimeed studies concerning lie
detection. Nevertheless, it should be noted th#t bbthese abilities — to detect lies
or cooperation — are more critical in social sgdinand should be explored in such.
The next section deals with this issue.

1.5 Interaction and Social Situations

Identification of behavior — anti-social or pro-gc- is especially important in
social context. In contrast to the settings in neisties described above, lies and
altruism usually occur and are significant in iatgtions®

A way to solve this issue arises from social dileaspstudied extensively in game
theory as well as social psychology and experimedanomics (e.g. Dawes, 1980;
Dawes & Messick, 2000; Camerer, 2003). Social diters are situations where each
player has an obvious preferred action ("defecjioygt if this action is to be taken by
all the players, the outcome will be sub-optimalt players will lose or gain less
compared to when all the players choose the dosdnaiction ("cooperation”).
Examples of social dilemmas are salient in daifg s well as in research. A
ubiquitous example is the PD game, which can beesgmted by the payoff matrix
depicted in table 1.1.

In this game, it is beneficial for each player indually to defect rather than
cooperate; this reasoning naturally leads to theuatwefection outcome, inferior for
both players to the mutual cooperation outcome. Fdst outcome for each player is
the one where they defect and their partner cotger&ame theoretic analysis, when
assuming narrow rationality (players are selfistt anly care about their own reward)

thus predicts a 100% defection rate.

Table 1.1: PD payoff matrix

Player 2
Cooperate Defect
Cooperate B,B (e.g. 3,3) 0,A (e.g. 0,4)
Player 1 Defect A0 (e.g. 4.0) C.Cleg 11)

Payoffs are ordered: A>B>0

The behavior observed in PD games (in labs or & fteld) contradicts the
selfishness or individually-rational assumptione(d@awes, 1980; Camerer, 2003):
Cooperation rates are significantly higher thanpghedicted null, across populations,

! A related criticism was noted by Frank (2005): Jaddaped communications does not in fact mimic
most natural situations involving lying; lies acddt to a specific person in a specific setting +too
anonymous people who are not even present in tilitisin.



experimental conditions and payoffs. It has beesenled that a large fraction of
players are conditionally cooperative, that is,as®to cooperate if and only if their
opponent cooperates (Axelrod, 1984; Fischbachathtea& Fehr, 2001).

It seems that this correlation or dependence betytseyers' decision implies that
interpretation of intentions or communication isigal. This claim is supported by
evolutionary models showing that a cooperativetesgia(which benefits players only
if they both choose it) can exist in a populatioeven thrive — only if encounters
between its members are not random (Eshel & CaSétliza, 1982; Guth, 1995; Fehr
& Fischbacher, 2005; Janssen, 2008). That is, wheividuals have some (active)
selection process which leads them to meet somediwdther types of individuals, as
defined by their strategies. Hence, cooperativggutawill benefit only to the extent
that they can distinguish and select other cooperailayers. Eshel & Cavalli-Sforza
(1982) comment also that a correlation betweentéheency to cooperate and the

ability to select or identify others is naturalygn there is evolutionary feedback.

1.6 Prediction in Interaction

When players can interact with each other, andaasibewhen such interaction is
non-binding ("cheap talk"; see Farrell & Rabin, &9t becomes a real and crucial
advantage for the individual to correctly guesgstimate their opponent's intentions.
In light of the aforementioned literature we assuhg can be done (at least partially)
through interpretation of physical and behaviots<s

Research seems to support this claim (Frank, Glovk Regan, 1993;
Yamagishi, Kikuchi & Kosugi, 1999; Brosig, 2002).rakk et al (1993) had
participants communicate with each other beforgiptpa PD game. After the "cheap
talk" phase and before play, participants were dskepredict what the two others
would choose, and decide on their own course abraciThe predicted cooperation
rate was 81%, quite close to the actual rate of .78%us, the accuracy rate of
cooperation predictions was 81%, while 57% of d@dacpredictions were correct —
both significantly higher than chance. Brosig (20fblicated these results, finding a
predicted cooperation rate of 74%, with 67% acour@ooperative participants were
also more accurate predictors than individualisgsroborating the expected patterns
discussed in section 1.5). It should be noted phsticipants who chose to cooperate

were more likely than individualists to predict peoation (81% vs. 70%). Similarly,
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Yamagishi et al (1999) found that more trusting gdeqvia self report) are more
accurate — compared to low trusters — in predidiiegy opponent's decision in a PD.
This effect was independent of whether the decigias to cooperate or defect.

Yamagishi, Tanida, Mashima, Shimoma & Kanazawa 320photographed
people playing a PD game, and classified them apearators or defectors by their
decisions. Defectors' faces were recognized mae twooperators'. They were also
more likely to be falsely recognized, that is, mapants believed that they recognized
them even when they have not seen the faces b&hbrappe, Brown, Dow, Koontz,
Rodrigues & McCulloch (2004) found that defectorrgvrated as more important to
remember, and were looked at longer than coopeatatosimilar result was found by
Vanneste, Verplaetse, van Hiel & Braeckman (20@7)that unfamiliar defectors'
faces attracted more automatic attention (in a plobe design) than those of
cooperators. This effect was more pronounced wherphotographs were taken in a
PD game with monetary gain. Accordingly, Verplagts@nneste & Braeckman
(2007) observed that participants were able tangjsish between cooperators and
defectors only when photographs were taken durimgistbn making in an
incentivized round, and not in a practice roungmor to playing.

It appears that people are able to distinguish éetwdifferent types of behaviors
— specifically cooperation and defection (cheatirgivhen these occur in social
settings; this is true when viewing multi-faceteghavior as well as when viewing
still photographs. It may be the case that thiirdison is at least partially due to the
significance of these situations to the observerthe players. The next section shall

elaborate on the effects of significance and pagnfthe ability to discern intentions.

1.7 Motivation and Incentives

Studies concerning emotional expression have demsig shown that motivation
(or importance of a task or situation to the indual) is critical. The stakes of the
game or situation do not only affect the state ofdnbut also the emotional state and
behavior. High stake situations, where the indigidbhas a lot to lose or gain —
monetary or otherwise — induce strong emotionssedhean and typically do leak
through the individual's behavior, facial expreasiobody movements and various
other attributes (DePaulo et al, 2003; DePaulokéfidol, Tang & O'Brien, 1988;
Ekman & Friesen, 1969).

11



However, most experimental settings are not higblysequential for participants,
and thus it is difficult to infer natural lie (oboperation) detection abilities from them
(Frank, 2005; Ekman, 1996). Most messages anccphatiy lies in such experiments
are artificial and told to the request of experiteenu Participants have little to no
motivation to succeed in their deception; they @b much benefit from successful
deception or suffer from failure, if at all. Thisgblem is accentuated by studies such
as those of Vanneste et al (2007) and Verplaetab(2007) mentioned above, where
the differentiation of cooperators from defectoraswobserved only in incentivized
games, implying an impact of stakes on behaviorfacidl expressions.

Frank & Ekman (1997) argue further that not onlg dnigh stake situation
different from small stake ones, but that the #bilio identify lies could be
generalized across situations when the stakesigine While behavioral cues differ
and are situation-specific when the stakes are Isinigh-stake situations induce
similar responses regardless of specific detailghéir study, Frank & Ekman taped
participants in two somewhat-high-stake situaticars] asked others to make binary
decisions of message veracity. Accuracy scores siamgar across scenarios, and a
significant correlation was found between the ssedog the two scenarios, lending
support to the research hypothesis.

In contrast with the well documented influence obtivation on participants
involved in social interactions or dilemmas, evidems to the effect of incentives on
observers seems to be mixed. Some experiments fthatdmotivation increased
prediction accuracy (Klein & Hodges, 2001; BiesaazHuman, 2010). Klein &
Hodges (2001) examined men and women's empathiwramc Participants of both
genders did significantly better when rewarded nemilg for correct guesses.
Interestingly, the influence of incentives alsolified the gender difference. Biesanz
& Human (2010) observed that motivated observezsrateed more accurate in their
judgements of others, and captured more distinctirdbutes (rather than normative
ones), than did non-motivated observers. Otheriesufbund an adverse effect of
incentives on performance, when simply rewardinqhatr rewarding enough led to
poorer accuracy rates (Porter, McCabe, WoodworthP&ace, 2007; Forrest &
Feldman, 2000): Motivating participants signifidgrdecreased their accuracy rate in
a lie detection task akin to those detailed inieact.2.

Forrest & Feldman (2000) suggest that nonverbas cather than verbal ones are

those which are more likely to indicate lies. Asnwerbal cues are interpreted
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unconsciously, motivation may decrease detecti@nracy by causing over-thinking
or second-guessing (Ambady et al, 2000; Patter$885; Tracy & Robins, 2008;
Dunning & Stern, 1994). This claim has support irdiierent line of research,
examining unconscious thought: In certain situatjah seems, people make better
decisions when they are not attuned to the taslaadl, or are distracted while asked
to perform it, e.g. think about the possible choaternatives (Dijksterhuis, 2004;
Lassiter, Lindberg, Gonzalez-Vallejo, Bellezza, &ilfps, 2009; Dijksterhuis, Bos,
van der Leij & van Baaren, 2009; Waroquier, Marchikilein & Cleeremans, 2010).

Gilbert & Krall (1988) claim that these conflictinggsults may be caused by
processing differences: While verbal processinguireg controlled processes,
perception of nonverbal cues is more automatichgyes even done unconsciously.
They observed that participants with less cognitresources tended to rely on
nonverbal cues rather than verbal ones. Hall, Blahtorgan, Murphy, Rosip &
Schmid Mast (2009) correspondingly found no effettmotivation (monetary or
otherwise) on participants' emotional sensitivithen asked to interpret nonverbal
cues, concurring with its supposed unconsciousr@ata contrast, motivation had a
positive effect when the task required verbal (caled) processing.

The aforementioned results highlight the interesttudying whether — and how —
motivation (incentives) affects observers' predits$i in situations where there are
both verbal and nonverbal attributes. This is egfigcintriguing when these two
informational channels are very strong and apparantl contain contradictory
messages — as in cases of "leaking" liars. Heneesuggest that the ability to detect
deception, as well as a motivational effect, béetbs significant situations; in these
cases, nonverbal information is particularly sali@nd consistent. That is, prediction

accuracy should be in a setting involving defimitel distinct behavioral patterns.

1.8 Games in Game Shows

High stakes can be found in various circumstaraiésough it can be argued that
most daily life involves small stakes and situasiaf little importance. High stake
situations can, for example, involve big amountsnoihey that can be gained, earned
or lost, depending on the individual's behaviors—weell as the behavior of those
around them, on interactions that take place atetrpretation of behavior. While

participants in some laboratory experiments arel jpai their effort, and do indeed
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take their payoffs seriously, it cannot be regaraea situation where a lot is at stake.
At least, not in the way game shows are.

We feel that using game show data provides an kextedpportunity to test high
stakes, social interactions and behavior. As welinzolving very large amounts of
money (the magnitude of which is enviable by masearch institutions), game
shows are less controlled and sterile than lab raxpats, and their participant-
population more diverse. In this paper, we shalizet episodes of the British game
show "Golden Balls", and specifically its final géa"Split or Steal" which is much
akin to a PD gamé.The game consists of two contestants playing gackpot
determined by randomly picking balls with monetargounts written on them. The
jackpot is to be distributed according to the twatestants' decisions in the following
way: If both choose "Split", the jackpot is splgually between them; if both choose
"Steal”, both get nothing; if one contestant chad&plit" and the other "Steal”, the
one who chose "Steal" gets the entire jackpot wihié other receives nothing. The

payoff matrix is presented in table 1.2 with "x"nkiag the jackpot amount.

Table 1.2: Split or Steal payoff matrix

Player 2
Split Steal
Split X/2, xI2 0, X
Player 1 Steal X, 0 0,0

This payoff matrix is relevant also to the Ameri@ard Dutch games,
"Friend or Foe" and "Deelt ie 't of deelt ie 't tie

In the original PD game, the non-cooperative aditve is strongly dominant and
guarantees the player a higher payoff than the exadipe alternative, regardless of
the opponent's decision. In contrast, the non-c@bpe choice in this PD-esque
game is only weakly dominant: Regardless of therohayer's decision, choosing to
steal will guarantee no less (not strictly morgrtlthoosing to split.

The game theoretic analysis of this game is quitdar to that of the original PD
game, as detailed in section 1.5 above. As preljauentioned, behavior in the lab
does not follow the game theoretic rationale fdfigte players (i.e. players that care
only about their own monetary incentives). It ipexgally interesting, then, to review
similar behavioral statistics with regard to garhevg data. While it may seem trivial

or negligible to discard half of the jackpot in erdo be benevolent or cooperative

2 Similar versions to the British "Split or Steal"rga have been produced in the US (“Friend or Foe?")
and in the Netherlands ("Deelt ie 't of deelt imiet", translating to "Will they share or not?")
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when the jackpot is small, will people still chodeedo so when they have a lot (say,
100,00@) at stake?

List (2006) looked at 39 episodes of "Friend or 'Fdso represented by table
1.2). In this game, the contestants get to chdose partners, with whom they will
play during the show and participate in the finB-fype stage in order to determine
jackpot distribution. Cooperation rate was 50%,hwét higher rate found among
female contestants (56% compared to 48% for malgk)te contestants cooperated
more than non-whites, and older contestants cotgzermore than young ones,
regardless of their partner. Cooperation rate veamd to depend also on partner
characteristics: Cooperation rate was higher fam& where both contestants were
old, all-white, or those who were selected by eaitter. Two-female teams were a
little more likely to reach the mutual cooperatimmcome than mixed gender teams.
There was no effect of jackpot size on cooperatathough partners' attributes
influenced both jackpot size and contestants' tewgs Kalay, Kalay & Kalay (2003),
Oberholzer-Gee, Waldfogel & White (2004), and Kia(8004) analyzed "Friend or
Foe" data and found similar patterns. Parallel lteshave been found in analyses of
the Dutch "Deelt ie 't of deelt ie 't niet" gamedBt, Bhaskar & van de Ven, 2006)
and the British "Split or Steal" game (Coffey, 2D10

Overall, it seems that the gender, age and ratigeqgblayer play an important role
in guiding the decisions. Evidence regarding tHeotfof opponents’ characteristics
on players' decisions is mixed. Some studies faumdaorrelation between players'
decisions (Belot et al, 2006; List, 2006), yet oshéound significant dependency
(Oberholzer-Gee et al, 2004; Kalay et al, 2003)eQblzer-Gee et al (2004) observed
that in the second season of the show, playersttendndition their decision on their
opponent’s, using the opponent's characteristipsetict their decision. That is, there
appears to be a tendency to play cooperativelynagdinose who are expected to
cooperate (women, older players, non-white), andefect when matched with those
more likely to defect. Correspondingly, the rate adordinated play — mutual
cooperation and mutual defection — increased, #wkps with cooperative attributes
earned more compared to those who were assumeddefectors. Kalay et al (2003)
found that of all games, 21% ended in the mutuapecative outcome, while 37.1%
resulted in mutual defection, and 42% in the asymmoa Cooperate-Defect
outcome. This pattern implies a dependency betwdapers' decisions, where a

player choosing to defect is more likely to meetther defector (or induce their
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opponent to play in such a way). This evidence emavith Oberholzer-Gee et al,
and seems to lend support to models like thoseepted in section 1.5.

In order to testing the hypothesis that there esoste characteristics, attributes or
behavior that enable discerning intentions of playdistinguishing cooperative from
defective types), Belot, Bhaskar & van de Ven (20@Xamined observers'
predictions. They used clips from "Deelt ie 't ofdit ie 't niet”, with particular
interest in participants' updating of their preidics. Predictions were reported on a
cooperation-probability scale (motivating them t® &s accurate as possible) at 3
stages: Prior to viewing the clips, before the camimation phase ("interim") and
after it ("final"). Belot et al examined how therpeipants’ predictions change based
on their prior belief and the signals they recdive the video they watch). Analyses
found a prior belief of 43% cooperation (identitalthe actual average of 43%). This
rate increased to 52% when predicting during watghthe video. The predictions
were influenced by the players' gender and themtrdmution to the jackpot, but the
magnitude of these effects was smaller than thatdan the actual game data (Belot
et al, 2006). Importantly, the players' actual dieci to cooperate had a significant
positive effect on the predicted rate of cooperatibhis effect was more pronounced
when players explicitly and voluntarily committeml cooperation. It is interesting to
note that the participants could differentiate lestw cooperators and defectors —
discern subsequent decisions — when the playatensénts were made involuntarily
(when they were explicitly asked by the host), bot when they stated cooperation
voluntarily?

We believe the question of the ability to perceawl interpret clues to deception
or defection is of high significance. Studying alvees' predictions and their updating
conditional on communication, as is done by Beloale(2008) can and do indeed
seem to support the aforementioned claims as tstezxde of such an ability (e.g.
Brosig, 2002; Eshel & Cavalli-Sforza, 1982; Vaneest al, 2007). In our experiment
we thus attempt to examine it further. Our studkilevsimilar to Belot et al (2008) in
its tools and stimuli, differs in a few importardpects. First, we ask our participants
for one prediction only for each player (compare®+3 predictions in Belot et al's

study), given after watching the whole relevantnsegt of the show. We believe that

% This seems to point to an ability to discern initam when players were forced to express their
opinion, or forced to lie — further supporting ttiaim that artificial lies do not have much extdrna
validity as to natural differences between lies &nth, liars and truth-tellers (Frank, 2005).
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this assessment may be closer to participants'ifiygression; it does not require or
encourage second-thought or over-thinking, thatccbinder automatic information
processing and interpretation (Patterson, 1995¢yT&a Robins, 2008; Dunning &
Stern, 1994). Second, the predictions given by garticipants are binary choices.
Belot et al asked their participants to reportdfetin a probability scale, which has
been found to lead to different choices than birsagles, and not necessarily provide
more accurate preferences or beliefs — even wheitipants are motivated to report
their true opinions (Cronbach, 1946).

A different issue that was not covered by Beloaleis that of the motivation or
incentives given to the observers. As discussesation 1.7, varying incentives may
affect observers' accuracy when they are askeddgej behavior, and particularly
when regarding verbal behavior (Hall et al, 2009% feel this potential influence is
crucial to our understanding of the ability to potddecisions in a multi-faceted
environment; we aim to examine it — and its cotrefawith other variables — in our

study, detailed in the next sections.

Section 2: Hypotheses
Hypothesis 1 The more motivated the observers, the more atztiair predictions.

Cooperators and defectors differ in some behaviatilbutes, which become
especially evident in high stake situations causstgpng emotional responses
(DePaulo et al, 2003). We assume that the taskesfigiing players' decisions in the
PD game, as well as in its version we use, is drie aetection: All the players say
or imply they intend to split (and indeed, they éavstrong motive to convince their
opponent of just that). We hypothesize that a higbe/ard for accuracy will cause
observers to focus on and be more aware of playpsisavior. If so, motivated
observers will be better at seeing and interpretiivege differences — and use them to
predict players' decisions.

Hypothesis 2 Individuals will be biased towards predicting pecation.

Literature suggests a truth bias (Gilbert et aB3Bond & DePaulo, 2006), in
that there exist an automatic propensity to beligeeple and statements. Only when
there is sufficient contradictory evidence, or wiseispicion is raised, then individuals
will consider alternate versions. If people aresbd towards believing players'
statements, then they will be biased towards assyoooperation.
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This hypothesis implies two hypotheses regardimgcthirrelation between players'
decisions and observers' predictions:

Hypothesis 2aPrediction accuracy for cooperators will be legthan for defectors.

Higher prediction accuracy for cooperators is ratyiderived from a cooperation
bias; in the most extreme case, predicting onlypeaation, it is clear that prediction
accuracy rate for cooperators will be 100%, anda@®uracy for defectors.
Hypothesis 2b Prediction accuracy when predicting defectionl w# higher than
when predicting cooperation.

In light of relevant literature, we assume thatividlials tend not to predict
defection unless they have some reason to do sth &asons include verbal and
nonverbal behavioral clues, as stated above. Asguthere is indeed a cooperation
bias, it can be assumed that a prediction of defeas based on strong enough

evidence suggesting the player is lying and notiatmocooperate.

Section 3: "Split or Steal" Experiment

Subjects: 48 students participated in the study in 4 sessiof the subjects, 23 were
male and 25 female, mean age of 24.3 years (sdr5I3tey registered to the
experiment through the lab webpage, and indicdtatithey agreed to participate. For
their participation, subjects received a base amadnlONIS, and an additional
amount that was to be determined by the choicey thade throughout the
experiment.

Materials: The experiment was shown on PC computers with @escresolution of
1024*768 pixels, to which a QWERTY keyboard anceadset were attached.

4 video clips were used, showing the "Split or Btpart from the UK "Golden
Balls" game show. Each clip showed the host expigirthe game, and two
contestants ("targets") engaging in cheap talkrpiomaking their decision. The
money amounts varied from 17,810 to 100,130GBR. i the clips, the two targets
were female, and in the other one, there was orle amal one female. In 3 clips, the
outcome was "Split'/"Steal”, and in th& 4 "Steal"/"Steal". Mean length of the clips
was 2:30 minutes, and they were shown at a scesatution of 640*480 pixels.

We used a trust questionnaire adapted from Yamiagisiamagishi (1994) in

order to evaluate participants' level of trust ihess and society.
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Design: The main dependent variable is the percentage mwéaoidentifications or
guesses subjects made regarding targets' choites.intiependent variable is the
motivation or the attention subjects allocatedhi® tiarget: a target could be "critital
— subjects would get a large payoff (10NIS) forreotly guessing target's choice — or
"non-critical' — a correct guess provides a small payoff (2NtSjhe subject. It is
important to note that subjects were told they widwdve to guess for the non-critical
target only after watching the first clip. Eachgeir was critical for half of the
subjects, and non-critical for the other half — ethallows us to test for motivation
effect on each target's decision predictability.

Subjects were asked to guess the decisions f8rtaligets. In each clip, one target
was said to be critical and the other non-critigahjch means each subject guessed
for 4 critical targets and 4 non-critical targethis permits testing the independent
variable within-subject, regardless of individuaggicting ability, as well as between
subjects on targets' predictability.

Clip order was randomized between subjects. Hathefcritical targets for each
subject were on the right of the screen, the dtladron the left.

Procedure: Subjects were led into the lab in groups of 12J asked to sit at
individual computer stations. They were instrudbgdthe experimenter to sit quietly
and not talk among or to themselves during the ex@at. Subjects put on their
headsets and began the experiment. The instructiers shown on the screen at an
individually set pace, explaining the "Split or &tegame and payoff structure. They
were told that for each clip, they would have teeggithe decision for one target,
presented to them by his or her position on scfaght or left) — for a correct guess
they would get 10NIS.

The clips were described as "part of episode nurifbeand the jackpot amount
was presented. After viewing each clip, subjectsewasked to indicate the choice
they thought the (critical) target would make —iSprk Steal — by pressing the
corresponding key on the keyboard, as well as themmfidence level for this
judgement (on a 1-7 scale). After this, they weltd they will now be asked to guess
the other (non-critical) target's choice, and Wl awarded 2NIS for a correct guess.
Again, subjects marked their guess and confideewel.| Between videos there was a
5 second break.

After completing the questions for all 4 clips, gdbs were asked to indicate how

much of the dialogs they understood (1-5 scaleyy hauch they relied on different
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verbal and nonverbal cues (1-7 scale) and complétedyamagishi & Yamagishi
(1994) trust scale. Subjects were also asked féewa demographic details and
whether they knew the "Split or Steal” clips or B2 game beforehand.

After all subjects in each session finished theeexpent, they were debriefed by

the experimenter, and entered another room oneéymreceive their payment.

Results:

Three out of 48 participants (three females, ifiediéint sessions) indicated they
knew the "Split or Steal" game beforehand, and vexduded from data analysis.
The average reward was 36.4 NIS per participamty@ding a 10 NIS show-up fee),
with actual payoffs ranging from 22 to 44 NIS f& Rinutes of participation.

Correct identification (accuracy) rates were coradutor each target, for each
Criticality condition separately. This data is shmoim figure 3.1, and in figure A.1 in
appendix A. Analysis found no significant effectaoiticality for any individual target
except D1, who chose to steal (F(1,43)=5.4, p=.025)

Subject sex did not have any effect on accura®sratnd neither did the session
the subject participated in, so we collapsed tha deross these variables.

Results from the first clip shown to each subjeetevxcompared to those from the
3 subsequent clips. This was done to check wheithigjects' knowledge of the non-
critical targets' existence is influential. Analysievealed no significant differences
(F(1,178)=.007, p>.9). This result seems to imgigré is no (or little) learning
throughout the experiment (which is to be expeet®dubjects are given no feedback
regarding their accuracy).

Predictably, accuracy rates differ not only betweembjects, but also between
targets — ranging from .26 to .78. This can be arpd by looking at target choices:
accuracy rates for targets who chose to split {t®®p"; m=.704, sd=.268) are higher
than those for targets who chose to steal ("St®alen=.422, sd=.246). It must be
noted, however, that a direct parametric comparsween these is not possible, due

to the asymmetry of the number of targets (3 gpbtand 5 stealers).

“1 statistics: : 4;(43)=-.722, p>.4;4(43)=1.037, p>.3:5:(43)=.732, p>.4::(43)=.732, p>.4;
tc1(43)=-.078, p>.9;d,(43)=-1.056, p>.2;:(43)=2.318, p=.025,4(43)=.831, p>.4
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Figure 3.1: Accuracy Rates by Target
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Targets Al, A2 played each other in clip A, B1 &iin clip B and so forth.
Participants saw either targets numbered with¥iisat, or targets numbered with 2.

Targets who chose to split are marked in yellowthilode who stole are in grey.
* Criticality effect was significant at .05 level.

Figure 3.2: Frequencies of Subject Choices by Critality and Target Decision

Critical Target Non-critical Target Total Target
Split | Steal | Total || Split | Steal | Total || Split | Steal | Total
Split 47 59 106 48 71 119 95 130 225
Steal 20 54 74 20 41 61 40 95 135
Total 67 113 180 68 112 180 135 225 360

In total, 190 of 360 choices were correct (SplitHSyr Steal-Steal; marked in dark grey).

Subject
Choice

Response BiasHypothesis 2, assuming a cooperation bias, wasosted by the data
— as can be seen in figure 3.2. Participants cdyt@redicted more split than steal
(225 split versus 135 steal decisions). This trerdained similar when dividing by
target criticality. Conducting a Chi-squared testamoice data revealed a significant
correlation between target- and participant chdjc¢é1)=5.8, p=.016): Participants
tended to predict "Split" rather than "Steal", dhi$ tendency was more pronounced

when the target chose to split.

Splitters versus StealersDividing participants' predictions by target démis— Split
or Steal — enables us to test hypotheses 2a and 2b.

In order to verify hypothesis 2a, we examine prigoiicaccuracy rates for splitters
and for stealers separately. The accuracy ratepidters was 70.37%, versus 42.22%

accuracy for stealers. This result was supported kythin-subject analysis as well.

®|t should be noted that these analyses does neitti&k account the possible correlation between
predictions made by the same participant.
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We again averaged predictions over targets, andddbse accuracy difference when

predicting for splitters versus stealers withinjsgh Due to the different number of

splitters and stealers (3 splitters and 5 stealeith, 3 Split-Steal outcomes and one

Steal-Steal), we looked only at predictions for h8plit-Steal clips. Accuracy rates

for splitters were higher than those of stealemi(Sn=.704, sd=.268; Steal: m=.452,

sd=.294; Paired-1(44)=3.799, p<.001). Importardlgcuracy rates for these 3 stealers
did not differ significantly from accuracy ratesr fthe 2 stealers who competed

against each other (m=.378, sd=.387; Paired-t(48y=l p>.2).

Hypothesis 2b requires looking at the data by p@dnt choice. Out of 225
predictions of Split, only 95 (42.22%) were corrdat contrast, 95 (70.37%) out of
the 135 Steal predictions were correct.

These results seem to support our hypothesescipartts tend to "trust" targets,
in a way, or simply are more conservative or caugtim predicting a target will steal
(supporting hypothesis 2a); nevertheless, whenggaahts do decide to predict Steal,
they are usually right (supporting hypothesis 2b).

The difference between splitters and stealers wasaffected by subject sex
(F(1,43)=.650, p>.4) or the counterbalance varigbidicating which targets were
critical) (F(1,43)=.650, p>.4).

Criticality: Our main hypothesis assumes that "money makewaohiel go round™:
The more motivated subjects are to make a correcligiion, the better they will do.
In order to test this, we computed two proportiorseach participant: Accuracy rate
for critical targets and accuracy rate for nonicaittargets. These are presented as the
last 3 bars in figure 3.1, as well as in the ladtimn of figure A.1 in appendix A.
These variables allow testing the effect of crittgawithin-subject, across different
targets. Using a within-subject paired t-test, bseasve significantly higher accuracy
rates for critical targets than for non-criticalrif@al: m=.56, sd=.2; Non-critical:
m=.47, sd=.21; Paired-t(44)=1.735, p=.045). Theses wo significant effect of sex
(F(1,43)=.061, p>.8) or counterbalance (F(1,43)5,%%.5).

The data thus supports our hypothesis: Criticaggms to increase prediction
accuracy. However, since we collapse across tartiessmeasure ignores the effect
of target decision, which was found to be significaThis interaction between
criticality and target decision shall be the foofishe following section.
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Figure 3.3a and 3.3b: Prediction Rates by Criticaty and Target Decision

3.3a: Split Prediction Rates 3.3b: Accuracy Rates

Critical
Non-critical Non-critical

Choices and Criticality: There was a significant 3-way interaction of catity
*participant-choice*target-choicey(4)=8.7, p=.069). This can be explained by
separating the data by criticality: There is a Bigant correlation between target- and
participant choice only for critical targetg(1)=5.7, p=.017), and not for non-critical
targets k2(1)2.99, p>.3). That is, target decision influengaedictions only when
participants received a high reward for their aacyr

Another interesting observation appears when sgBpgrdhe data by target
decision: Criticality increased prediction accuramyly when participants predicted
for stealers ¥4(1)=2.89, p=.089), and not when viewing splitte/1)=0, p=1). This
can be seen also by looking at figure 3.2: Critigahduces different prediction rates
for Split / Steal, as well as different accuractesa Figures 3.3a and 3.3b display
these two correlated results. Figure 3.3b presamesage accuracy rates by target
decision and criticality. In figure 3.3a we showliBprediction rate, instead of correct
response rate (Split for splitters, Steal for sesgl We transformed stealers' scores in
order to directly compare participants' responsesss target decisions.

Looking at figure 3.3a, it appears that for nortical targets, participants predict
the same Split rate regardless of target decisgn(test: Z=1.078, p>.28). The
effect of target decision appears only when itriscal. In this case, Split prediction
rate is significantly lower for stealers than fliters (2=2.373, p=.018). Analysis
demonstrated a significant difference of Split sabetween critical and non-critical
stealers (Z=1.905, p=.057), and no difference betweritical and non-critical
splitters (Z=.567, p>.5). That is, the effect oiticality on predictions appears only

for stealers. Figure 3.3b highlights the issuereflction accuracy. As mentioned, the
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effect of criticality on participant choice was sificant only for stealers: Looking at

targets who stole, participants were more likelgéobit right if these were critical.

Confidence: Participants marked their confidence level in epdddiction, on a 1-7
scale. The descriptive statistics can be foundguré A.3 in appendix A. Confidence
level is significantly correlated to prediction acacy (Pearson's r=.097, p=.066).
Accordingly, we found a significant effect of parpants’ predictions on their
confidence level (F(1,43)=5.204, p=.023). We found effect of criticality
(F(1,43)=1.569, p>.2), target decision (F(1,43)2,06>.8), or any interaction effects.

In light of the correlation between confidence awturacy, and the previously
mentioned differences in accuracy between splitias stealers, we divided the data
by target decision. This revealed interesting a$éfe©nly when predicting stealers,
criticality, prediction and the interaction affedonfidence levels (Criticality:
F(1,224)=3.89, p=.05; Prediction: F(1,225)=5.76,0d%; Interaction: F(1,224)=2.98,
p=.085). These do not affect confidence levels wiredicting for splitters.

Other Variables:

Trust Literature suggests individual differences instrar altruism may have an
influence on the ability to associate such attesutith the behavior of others (e.g.
Yamagishi et al, 1999). In our study, participantse asked five questions pertaining
to their trust in other people's integrity and riaiss (Yamagishi & Yamagishi, 1994;
1-7 scale). We averaged scores across guestioradbrparticipant, revealing a mean
score of 3.66 and a median of 3.8 (sd=.59). Sulgeot was divided by the median
score in order to check a possible influence & thist variable on accuracy rates. No
significant effect was found on any accuracy rasgiable — for critical targets
(t(43)=.32, p>.7) or non-critical (t(43)=1.62, p2)1 splitters (t(43)=.991, p>.3) or
stealers (t(43)=.644, p>.5).

Dialog Targets in our clips conversed in English (somthwva thick accent),
which is not our participants' first language. Afteewing all 4 videos, participants
were asked how much of the dialog they understood 1-5 scale (1=understood all;
5=didn't understand). Most (35 of 45) subjects aathd they understood the entire
dialog, 6 others indicated they understood mosthefdialog, 3 others marked the
middle point of the scale, and one indicated theyndt understand most of the dialog
(overall mean=1.33, sd=.707). Entering dialog us@rding into the analysis did not

produce any significant differences. Dividing oarticipants by the mean or median
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result did not show any effect on the accuracy fateritical (t(43)=0.196, 0>.8) or
non-critical targets (t(43)=0.329, p>.7), for siit (t(43)=0.491, p>.6) or for stealers
(t(43)=0.032, p>.9).

Target Attributes Participants were asked which attributes, if ahgy took into

account when making their predictions. They werkedsto mark their perceived
importance of six attributes (1-7 scale where 1his highest score): Appearance,
facial expressions, eye contact between targetdty bwovement, tone of voice and
verbal content. ANOVA analyses showed no effearof of the six attributes or their
average on accuracy scores for each target omipohithe average accuracy rates —

for splitters, stealers, critical or non-criticatgets, or any other variable.

Reaction Time:

An additional set of results we analyzed is thatceosning participants' reaction
time (RT), that is, the time it took them to makeit predictions. Since RT has been
found to be significantly influenced by languagederstanding, we excluded 10
participants who marked less than the maximum endillog-understanding scale.
Figure 3.4 presents this data. Exact statisticdbeaseen in figure A.2 in appendix A.

Criticality: There was a significant effect of criticality @articipants’ RT for 4
out of 8 targets: B1, C1, D1 and D2 (all but C1smhto steal§.A repeated measures
analysis within-subject found a significant diffece in RT when subjects were asked
to guess for critical versus non-critical targetsth RT for critical targets being
almost twice that of non-critical targets (F(1,389=182, p<.001). However, it is
important to note these differences do not necigsaflect the effect of incentives:
Critical targets were always predicted first anaheatical targets second. This order
affects RT (e.g. Corballis, 1967) — and might iatéror cancel an incentive effect.

Target DecisionWe collapsed RT data above the 3 Split-Stealschip target

decision (similarly to the analysis described ia t$plitters versus Stealers" section
above). Participants were slower when they weredslbout stealers (m=5.79 secs,
sd=3.36) than splitters (m=4.32, sd=2.43), a déffiee which was found significant in
a repeated measures analysis (F(1,34)=13.26, p~.00& mean RT for the other two
targets (stealing against each other) was sinoldahé RT for the 3 stealers above (2
stealers: m=5.6, sd=3.91; Paired-t(34)=0.245, p>.8)

®t statistics: 11(34)=1.226, p>.2;:(34)=1.326, p>.1:5:(34)=1.964, p=.06535(34)=0.650, p>.5:
tc1(34)=2.766, p=.011:$(34)=0.798, p>.4,4:(34)=2.518, p=.019p}(34)=3.393, p=.003
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The difference in RT between splitters and steales not affected by participant sex
(F(1,33)=0.006, p>.9) or counterbalance (F(1,33)60, p>.3). Dividing the subject
pool by the median trust score did not have a Bagmt effect on any RT variable,
including the difference between splitters andlstegt(33)=0.178, p>.8).

Choices and CriticalityA within-subject mixed model analysis on RT foundin
effects of criticality (F(1,34)=12.359, p=.001) atafget decision (F(1,34)=3.812,
p=.052), and significant interaction effects betwemiticality and target decision
(F(1,34)=2.995, p=.085), and between participaoiahand criticality (F(1,34)=4.91,
p=.028). Participant choice did not significantijeat RT (F(1,34)=0.01, p>.9), and
neither did its interaction with target decision1B4)=0.147, p>.7). It seems that

criticality (or order) had the most influence on Rt this effect was also mediated
by target decision. RT statistics by these varmble presented in table 3.5.

Dialog: While we observed a significant RT differencevms#n participants who
understood the entire dialog and those who dit@8)=2.111, p=.041), analyzing the

data for the entire subject pool did not signifityachange the result pattern.

Figure 3.4: RT by Target and Criticality
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* Criticality effect on RT is significant at .05Jel.

Figure 3.5: RT (sec) by Subject Choice, Criticalityand Target Decision

Subject Critical Target Non-critical Target Total

Choice [ split Steal | Total Split Steal | Total Split Steal | Total
Split 5.64 8.09 6.99 2.68 3.33 3.06 4.16 55 4.93

4.17) | 8.24) | ©.8) || c66) | 415 | @62 || 378) | (6.76) | (5.72)

Steal 4.49 6.81 6.52 4.95 4.62 4.72 4.72 5.84 5.52

2.49) | (5.42) | 6.92) || (7.61) | a66) | 566) || (557) | (5.18) | (5.29)

Total 5.32 7.49 6.68 3.31 3.8 3.61 4.31 5.65 5.15

3.79) | 7.05) | 6.12) || 4.63) | 4.49) | @.45) || (4.33) | (6.14) | (5.56)
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Section 4: Summary and Discussion

Our experiment was conducted using real game shata ftom the British
"Golden Balls" series. Contestants play a versioh® Prisoner's Dilemma game and
so have a strong incentive to lie and hide thegntions, as well as to discern others'
intentions. In light of literature concerning lieetdction and statistical analyses of
game show data (see sections 1.5, 1.6 and 1.8 ab@véested whether observers,
and not only the players themselves, are ablesiridiinate between cooperators and
defectors.

The main research question regarded the effect afivation on accuracy.
Specifically, we hypothesized that the higher theentive given to participants to
predict correctly, the better they will do. We mauated this using two pay levels for
accuracy, 10 and 2 NIS. The “criticality" variables found to have a significant
effect on accuracy, in the presumed direction:i€lpents were more accurate in their
predictions when they were to receive more mon#éyase predictions were correct.

Our second hypothesis was that participants willbesed towards believing
players will cooperate. This hypothesis is rela@dhe truth or belief bias found in
many studies (Bond & DePaulo, 2006; Ekman et @91%/eissner & Kassin, 2002;
Gilbert et al 1993), in that the propensity to tros believe is automatic and only
occasionally people dedicate time and effort toaimg disprove the content. This bias
implies that prediction accuracy rate for coopemtwill be higher than that of
defectors (hypothesis 2a). Also, it suggests thediption of defection will be more
accurate than that of cooperation (hypothesis Zbhiased towards predicting
cooperation, people will tend to shift only whererd is strong evidence to the
contrary. We found such tendencies in our studgdieted Split rate was almost
twice the predicted Steal rate; correspondinglycueacy rate for splitters was
significantly higher than accuracy rates for steglas suggested by hypothesis 2a.
Testing hypothesis 2b, we found that when predic8plit, participants were far less
accurate compared to when predicting Steal.

Interestingly, we found that the effect of crititglexists only when predicting
decisions of targets who chose to defect ("Stealen predicting cooperators'
behavior, participants had the same accuracy egfardless of promised payoff. We
did not anticipate this result. This result, pegdneplication in future studies, may

shed light on the differences between lies andhtraihd lend support to both of our
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hypotheses — perhaps also implying their conjunctive assumed that motivational
differences will lead to higher accuracy rate iedictions, as motivated observers are
more likely to be attentive to the targets andrtbehavior. However, this attentional
difference is likely to increase accuracy onlyhe extent that there exist (behavioral)
clues for targets' decision and that they are adt&nd interpreted correctly. In light
of lie detection literature, we assume that targadsibit specific behavioral pattern
when they lie (and intend to defect) than when ttedly the truth (and intend to
cooperate) (Ekman, 1989; DePaulo & Morris, 2004ij & Mann, 2004). Thus,
motivation — via attention — will increase accuradyen there is indeed something to
pay attention to; only for liars there exist tejfjibehavior, and for them it may be
possible to elevate prediction accuracy.

Our data points to a difference between the twaumoy rewards. However, it
could be said that our 2 or 10 NIS incentives di much differ from one another,
and that the observed pattern is a result of tderaof questions: The 10 NIS target
was always presented first, before the video rathen after it (as was the 2 NIS
target). Our participants seemed very engaged gluhe entire experiment, both
before and after viewing each clip, and were hagipyut their payment. In addition,
after viewing the first video clip, predicting tlgitical target and perhaps surprised
by having to predict the non-critical target, itvery likely participants were aware
that they would be asked to predict both decisibmghis case, had the incentives not
been different from one another, we would not fihe observed differences in
accuracy for the last 3 videos. That said we reizegiihe need to further examine the
effect of primacy or recency of a target on pradictaccuracy rates, regardless of
payoff. Further research should manipulate the gmtasion order of targets and
payments, as well as their temporal position redato participants' viewing of the
video clip.

It is important to note that there are certain eéwdo using game show data.
Since the shows are taped in front of an audiendeaaed, players know that they are
observed and expected to make certain decisiomskR2005) made this criticism
regarding lie detection studies conducted in labsl, we feel it is fitting here as well.
A similar claim was made by List (2006), in tha¢ thame show setting transforms the
one-shot PD-esque game into a repeated interagdione, as it is also played with the
audience, in a sense — players' choices are seedirby audience members, and

might affect his future outcomes. Additionally,céin be argued that players are not
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representative of the general population; they iighbetter actors (liars?), more or
less extroverted and so forth. We do not attempxtoapolate from our results and
claim they apply to all situations. Nevertheless, believe that our findings can shed
some light on the ability to interpret behaviorvarious situations, and not only in
this very specific and limited setting — a clainnferced by Frank & Ekman (1997).

There are two other important caveats regarding stianuli and experimental
design.. First, in our stimuli material, the fenfalale target ratio was very
unbalanced, with only one target being male. Tlus, results probably cannot be
generalized above target gender — the observedaayctates and differences found
are possibly characteristic only for females. Thiches findings by DePaulo, Stone
& Lassiter (1985b) suggesting that females mightmimge motivated to appear as
though telling the truth, therefore being more wextently obvious about their lies (in
accordance with DePaulo et al, 2003; DePaulo, Kidké Tang & O'Brien, 1988;
Ekman & Friesen, 1969). However, data pattern foe tnale target did not
significantly differ from the overall pattern, aridere was no interaction between
target- and participant gender. Nevertheless, wktéeget gender should be examined
thoroughly in a more balanced design; further neteshould also regard what effect,
if any, does an interaction of target gender araistten have on observers' predictions
(a related effect has been observed in Belot &0&I8).

Second, target decision, and especially its intenaavith the criticality variable,
was unbalanced as well, as our clips included 3lit"Sphoosers and 5 "Steal"
choosers. Moreover, it should be noted that 3 duthe 4 videos ended in the
asymmetric Split-Steal result, and the remainindewi ended in mutual-Steal. This
made some statistical tests impossible or diffjcagt discussed in the results section
above. We coped with this issue first by using parametric tests, averaging across
participants rather than testing within-subject. ¥& examined the predictions and
accuracy rates separately for each outcome, antfao differences between the 3
Split-Steal clips and the one clip depicting thetual:Steal outcome. We thus think
that these methodological problems did not inflgetie observed patterns to a large
extent. However, we encourage future researchdostisiwuli with various outcomes
and more equal Split/Steal ratios to test thiswlai

In the scope of this paper, we could not possibly @ answer all the intriguing
questions accompanying such a broad topic. Suchtiqus, in our opinion, include

observers' reliance on different aspects of belmaiResearch has shown differences
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in both processing and interpreting verbal compaoatbnverbal behavior (Hall et al,
2009). We asked our participants which aspects thegd while making their

predictions, but it would be interesting to examthes in a setting where it is not
possible to rely on certain aspects. These mawdeciuted video clips, sound clips
without visual data, or videos where targets arevecsing in a language entirely alien
to the observers (Ekman, 1989).

One should note that there might be cultural diéifiees in the attributes that
signal lying or cheating, or conversely, pro-sotdiahavior (Bond, Omar, Mahmoud
& Bonser, 1990); it could be said that one shoolklonly at lie detection within a
specific culture and not — as we did — take vidépscdepicting people from a
different culture. Nevertheless, while there is imARgroup accuracy advantage
(Elfenbein & Ambady, 2002), it seems that streggalis are quite universal, and
many behavioral clues to deception are consistermbsa cultures (Elfenbein &
Ambady, 2002; Bond & Atoum, 2000; Cheng & Broadhu?805).

Another issue which we think to be worth examinmai®the predictors’ role in the
game — whether they are objective observers, otheh¢heir payoff is dependent on
players' actions. In our study, participants' relvdepended on the players' decision
only to the extent that participants predicted ecity; one could devise a similar
setting where participants decide on their own sewf action against one of the
players, as well as predict players' decisionsus tharticipants' payoff would be a
conjunction of his own decision and the predict&d/gr's decision. It may be argued
that participants in this alternative setting woddd more motivated to correctly
discern the player's intent, as they are interestdtie final outcome and not only
their accuracy (i.e. their accuracy affects theinactions).

In conclusion, our study attempted to incorporateiad dilemmas — particularly
those occurring outside psychology and economiberédories — and lie detection
research (which has used almost exclusively stiracled and taped in labs). We
believe it is worthwhile to use game show dataraexample of a real-life high-stake
cheater detection task, and think our study, wpikdiminary, provides an important

opening for future studies.
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Appendix A: Additional Data

Figure A.1: Accuracy Rates by Target

Target | A1 A2 B1 B2 c1 c2 D1* D2 || Total
Critical | 2 57 36 74 77 48 59 39 56
5 | 50 || 49) | 45) || 43) | (51 || 5) (.5) (2)

Non- | .70 41 26 64 78 64 26 27 49
criical | (47) | 5 || (45) | (49 || c42) | (49) || (45) | 46) || (20)
Total | 64 49 31 69 78 56 42 33 53
48) | 51 || 47 | can || (42 | (5) 5) | (48) || (5)

Targets Al, A2 played each other in clip A, B1 &®lin clip B and so forth.
Participants saw either targets numbered with driisal, or targets numbered with 2.

Targets who chose to steal are marked in greytraoseg who split are in white.
* Criticality effect was significant at .05 level.

Figure A.2: RT (sec) by Target and Criticality

Target Al A2 B1* B2 C1l* C2 D1* D2* Total
Critical 4.59 5.97 8.21 4.78 6.59 7.52 7.83 7.94 6.68
(2.85) | (3.05) || (1.1) | (3.16) || (5.18) | (6.75) || (6.78) | (5.98) || (6.12)
Non- 3.53 3.98 3.05 3.58 2.81 5.73 3.45 2.79 3.61
critical | (2.34) | (5.6) || (1.76) | (7.18) || (2.59) | (6.72) || (2.92) | (2.41) || (4.46)
Total 4.06 4.98 5.63 4.18 4.7 6.62 5.64 5.36 5.25
(2.62) | (456)| 8.18) | 5.5 || 447 | ©.7) || 56) | (5.2 || (5.9
Targets who chose to steal are marked in greyttaos® who split are in white.
* Criticality effect on RT is significant at .05vel.
Figure A.3: Confidence Levels by Criticality and Taget Decision
Critical Non-critical Total
Target Target Target
Split | Steal | Total || Split | Steal | Total || Split | Steal | Total
Split 3.65 3.79 3.73 3.2 3.34 3.28 3.42 3.54 3.49
b (1.58) | (1.66) | (1.62)|| (1.73) | (1.59)| (1.65)|| (1.66) | (1.64) ] (1.65)
Subject Steal 3.81 | 3.53 3.6 336 | 442 | 406 || 358 | 391 | 381
Choice (1.46) | (1.47)| (1.54)|| (1.86) | (1.57)| (1.65)|| (1.67) | (1.58) | (1.61)
Total 3.69 3.67 3.68 3.25 3.72 3.55 3.47 3.69 3.61
(1.53) | (1.67)] @.63)|| (1.76) | (1.58) | (1.64)|| (1.66) | (1.62) ] (1.64)
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Appendix B: Experiment Design
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