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Abstract

We test the hypothesis that "genuine” or "convigtismiling is a costly signal that
has evolved to induce cooperation in situationsuiregy mutual trust. Potential
trustees in a trust game made video clips for \ngway potential trusters before the
latter decided whether to send them money. Rabhtjse genuineness of smiles vary
across clips; it is difficult to make convincing iées to order. We argue that smiling
convincingly is costly, because smiles from trustpéaying for higher stakes are
rated as significantly more convincing, so that ae¥g appear to induce effort. We
show that it induces cooperation: smiles rated asenconvincing strongly predict
judgments about the trustworthiness of trustees véhingness to send them money.
Finally, we show that it is a honest signal: thesaling convincingly return more
money on average to senders. Convincing smilescaseme extent a signal of the
intrinsic character of trustees: less honest imfdigls find smiling convincingly more
difficult. They are also informative about the gexaamounts that trustees playing for
higher stakes have available to share: it is haimlamile convincingly if you have
less to offer.
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[. Introduction

The man who indulges us in this natural passiorg imkites us into his heart, who,
as it were, sets open the gates of his breast,teagsns to exercise a species of
hospitality more delightful than any other. No matno is in ordinary good temper,
can fail of pleasing, if he has the courage torutis real sentiments as he feels them,
and because he feels them.

Adam Smith — The Theory of Moral Sentiments

Smiling is a form of behavior that is found in hliman societi€s It appears to be
more elaborate and more central to communicatiomumans than in any other
species, and to play an important part in judgmehtadividuals about the character
and general trustworthiness of others. There isanntific consensus as to why it has
evolved to be like this, nor about what it is inilemg that makes it an appropriate
basis for judgments of others. There is consernsawgever, about a number of its
characteristics. First, viewers perceive smiles vasying in their degree of
"genuineness” or "convincingness”. Since the wdrbwuchenne (1862) and Darwin
(1872) in the 19th century it has been known thates perceived as genuine (known
as enjoyment or "Duchenne"” smiles) are charactfizeuse of the orbicularis oculi
(which surround the eyes) in combination with tlggamatic major (which raises the
corners of the mouth); symmetry is also an impdridraracteristic of Duchenne
smiles. More recent research focuses on the irapoet of temporal dynamics such
as smile onset, apex, and offset durations for gdeed genuineneds Second,
Duchenne smiles are not under straightforward walyncontrol. Some individuals
can make them more often and more easily than sgthed all individuals find them

easier to make when in certain affective stateshStates include a relaxed mood in

! Smith (2000), p.497.
2 See Darwin (1872), Ekman (1982), Niedenthal et24110).
3 See Krumhuber et al. (2007).



general, and feeling well disposed to a commurocapartner in particular. Third,

smiles induce mimicry, both in the sense that imtials viewing smiles by others
have an increased tendency to smile themséhagsl in the sense that individuals
trying to make a good impression on others (as wiwsing for photographs) make
an effort to smile well. Although individuals camie when alone, smiling behavior
seems to be a form of communication. But if so, twkat communicating, and why

have we evolved a form of communication behaviat tis under such imperfect

conscious control?

In this paper we test the hypothesis that smilisga form of costly
communication (costly in a sense we make precit@\ehat has evolved to induce
cooperation between individuals in situations reaggimutual trust. According to this
view, the necessary costliness of smiling is pedgithe reason why it is under such
imperfect conscious control. This hypothesis is odginal to us, but to our
knowledge it has not previously been subjecteddomaprehensive experimental test.
By a "comprehensive" test we mean one that tegiarately the three component

hypotheses that smiling "genuinely” or "convinciigk:

a) costly to the smiler in terms of effort,

b) causally effective in inducing the target of #maile to cooperate with the smiler,

and

c) a reliable signal of the likely benefits to tlaeget of cooperating with the smiler.

* See Niedenthal et al. (2010).
®> See Owren & Bacharowski (2001).



Component a) is important in distinguishing thigpéthesis from two
alternative views: first, that smiling is a form cbstless communication that solves
pure coordination problems (like "cheap talk"), asdcondly, that it is not
communication at all but merely an outward signaofinner emotional state (like
blushing, say). Component b) is important in expfag why human beings should
have evolved the habit of communicating in thistlgosvay. Component c) is
important to explain why human beings should alseehevolved the tendency to be
influenced by the smiles of others. There exist:esaorroborating evidence for
components b) and c) in the literature, thougheiher case have the components in
guestion been rigorously tested. Shug et.al. (20&@)onstrate that individuals who
display relatively cooperative tendencies as prepos an ultimatum game are more
emotionally expressive in the face of unfair treatinby others than those who do
not, including in the tendency to emit Duchenn@gosed to non-Duchenne smiles,
which is consistent with component c). Howeveryéhis no test of any association
between their emission of Duchenne smiles and tjesitures of cooperation, and the
sample is small (only 20 participants). Compongns Ithe only one of the three to be
tested directly, and has received significant supg8charlemann et al. 2001;
Johnston et al. 2010). However, the first of thesedies uses still pictures, a
methodology that captures only a small part ofdbmplex interactions involved in a
smile. The second study indeed uses video clipgdsts cooperation in a prisoners'
dilemma (where non-cooperation is a dominant gisatenlike in the trust game);
furthermore it does so on the basis of compariganly two clips and cannot control

for other differences between clips.

Costly signaling has been extensively studied botleconomics since the

work of Spence (1974), and independently in biolagyce the work of Zahavi



(1975). A signal is any observable trait that img®a cost on its bearer (a pecuniary
or non-pecuniary effort cost in economics, a fime®st in biology) but which
reliably indicates the presence of some advantagkiigden trait because the signal is
morecostly for those individuals that do not possesstthit than for those who 8o
The benefit from signaling the hidden trait is titaattracts partners in mating or in
some other mutually beneficial cooperative activetgd the benefit to the signaler of
doing so must exceed the cost of the signal. Sd istitae hidden trait that is signaled
by smiling? In economic exchange the hidden traitld be an intrinsic characteristic
of the smiler (such as their degree of altruisrteadency to display reciprocfly or a
characteristic of the situation in which the smfieds herself (such as the size of the

pie she is proposing to share with the smilee).

How can smiling convincingly be the result of d¢psffort? Emitting some
kind of smile requires rather little effort. Oneght imagine that making the smile
appear genuine was something that people couldrailt or not do, depending both
on their personal characteristics and on featufélseosituation outside their control,
but in any case outside the reach of their conscwill and therefore requiring no
more effort than for a rudimentary smile. Howeveonsider what happens in job
interviews. Candidates can rarely produce convinemiles to order, but instead they
typically make a strong effort to be agreeable,pty close attention to their
interviewers, and interact, both conversationatig ¢hrough body language in such a
way as to make smiling "come naturally"; there Isbasome evidence that smiling
can itself alter felt emotional stafe®obert Trivers (2000) has hypothesized that self-

deception may be a means of reducing the cogribi@e required to deceive others

® See Grafen (1990).
’ See Gintis et al. (2003).
8 See Strack et al. (1988).



successfully, a cognitive load that has been dasdrin detail by Vrij et.al. (1996).
Our hypothesis, therefore, is that non-Duchenndesmiequire negligible effort but
Duchenne smiles require significant cognitive dffts a degree that probably varies
between individuals, unless the smiler is alreataistate that makes them more

likely to be cooperative towards the target ofghele.

To test our hypotheses, and to help determinéititeof hidden trait signaled
by smiling, we observe non-verbal behavior in anneenic experiment involving
trust. In a trust ganiesubjects (called "senders") each decide whetheemad a sum
of money to a second player, called a trustedndy ido so the sum is tripled, and the
trustee may choose to keep the money, or to resomme part of it to the sender. In
particular, trustees face a choice between retgrtiie sender’s original stake, which
corresponds to a form of reciprocating behaviod eeturning an additional 50% of
the stake so as to share the total surplus equalich is a considerably more

generous form of behavior.

The innovation in our version of the trust gamehiat we asked trustees to
make short video clips to be shown to senders bdfw@ senders took their decision;
84 subjects produced a total of 168 clips. Easdiadies have observed the impact of
seeing still pictures of partners in trust gamed egsults indicate that pictures of
smiling partners induce more trtfstWhether trustworthy partners can be detected
from still pictures is controversial and might dedeon the moment when the picture
was takeft. Dynamic pictures might in this respect be béftddowever no earlier

study observes reactions to dynamic pictures aftérs in a situation where video

° See Berg et al. (1995).

19 Scharlemann et al. (2001).

X yamagishi et al. (2003), Verplaetse et al. (2007).
2 Brown et al. (2003).



messages were obtained from participants knowiagtths was their only means to

convince their partner to cooperate.

We said nothing to trustees about smiling, butedskhem to present
themselves in a simple common format to the sendessich a way as to convince
the latter to send the money. We showed the ctiphé¢ senders and asked them to
take a decision about sending the money, thenteothe clips along a number of
dimensions, one of which was the perceived genes®of the smile. As our results
indicate, this turned out to play a crucial roldéhe interaction between the sender and

the trustee.

The outline of our paper is as follows. In sectibwe review the literature on
smiling and on costly signaling to situate our papethe context of prior work. In
section Il we set out a simple formal model ofrast game in which trustees can
send a costly signal prior to the decision takentriogters. We use this model to
derive testable empirical predictions, and in patér the three component
hypotheses described above. In section IV we desaur experimental method. In

section V we present the results. Section VI caetu

[l. Literature Review

Even though our investigation of smiles as a cagtiypaling device is novel, a large
number of studies in economics and psychology Iravecent years investigated the
importance of emotions in games. Inspired by resfitm affective sciences that

emotions are not just some random noise but ameaispart of the decision making



mechanism (Damasio, 1994), theoretical and expet@mhework has turned to
investigate the effect of different emotions andleotvisceral factors on decision
making (Elster, 1998; Loewenstein, 2000; Kahnen003; Frijda et al., 2004).
While the focus has been mostly on such negatiealsemotions as anger and guilt
(Bosman and van Winden, 2002; Sanfey et al., 2@@3Quervain et al., 2004;
Hopfensitz and Reuben, 2009), increasing attentias been given to the use of
rewards and the experience of happiness (e.g. WKadimeet al., 1999; Frey, 2008;
Frey and Neckermann, 2009). Smiles are on the am®d han expression of
experienced happiness and might be used as a waboth device (Manzini et al.,
2009), but smiling is also an important componentsocial exchange (Owren &

Bacharowski, 2001).

To detect whether an interaction partner can b&td@duwe can either rely on
third party information regarding the target indival’s reputation (Sommerfeld et al.,
2008) or use visual signals concerning the indiaiducharacter (Frank, 1988).
Indeed it has been observed that players in agamse are willing to spend money on
visual information of their partner (Eckel and Ret2008). Which visual information
is used is however not clear, but honest smiletdqalay a crucial role in that respect
(Cohn and Smith, 2004). Because activation of tiécalaris oculi (one of the main
markers of Duchenne smiles) is believed to be uraeotional and involuntary

control (Ekman and Friesen, 1982), it might therefoe an informative signal.

Whether smiles are indeed perceived as a sigrnalisif has been subject of a
number of recent experimental studies. Scharlemahnal. (2001) presented

participants in a modified trust game with statictyres of sixty photographic



models, which were portrayed smiling and with atreuexpression. The results
show that smiling pictures are more often trustezhttheir non-smiling counterpart
(68.3% versus 55%). Similarly Mehu et al. (200@b¥ess which characteristics are
associated with honest smiles. Fifty faces (haltemend half female) were rated
concerning ten different attributes: attractiveneggnerosity, trustworthiness,
competitiveness, health, agreeableness, consaiengss, extroversion, neuroticism,
and openness to experience. The findings show Ghethenne smiles played a
significant role in the assessment of generosity etroversion. Further, van 't Wout
and Sanfey (2008) observe that judgments of facigtworthiness is related to
sending money in a trust game. In this study, gatiof player trustworthiness (based
on showing a photograph of each player) were aifgignt predictor of how much
money these players were given in a standard ootetalst game. In a follow-up

study, Chang et al. (2010) replicate these findingsrepeated trust game.

One drawback of such studies is the use of statitnes of smiles. Indeed
Scharlemann et al. conclude that “the use of giitograph biases the perception of
the facial expressions. [...] Dynamic footage ofidh expression may be a more
appropriate mean of eliciting naturalistic viewipgtterns”. Such facial dynamics
have been studied by Krumhuber et al. (2007). &irthtudy participants played a
trust game against partners that were presentdd shidrt video clips. These video
clips were manipulated so as to obtain a true snaildake smile and a neutral
expression for the same face. Indeed partnersagisigl an authentic smile were rated
higher on perceived trustworthiness, than theirefamiling or non-expressive

counterparts.



Another drawback of the above studies is that tayonly be used to assess
that smiles elicit trust in others. Whether smidge truthful indicator of a person's

intentions is essential for the importance of sede a social signal.

Altruism and cheater detection in social dilemmas heceived considerable
attention in economics and biology (Cosmides andbVp1992; Gintis et. al., 2001).
It is evident that signals that can be used totiflealtruists might quickly be imitated
by non-altruists and would thus not be reliablenfFend Fischbacher, 2005). One
suggestion is that altruism as such can serve raiadble signal of trustworthiness
(Smith and Bliege Bird, 2000; Gintis et al., 20Qbtem et al., 2003). However in
many situations behavior of the interaction partcennot be observed. In order to
detect trustworthy partners reliably in one-shaeéractions, it is therefore necessary

to base decisions on verbal or non-verbal sigraais sy the partner.

Brown and Moore (2002) stress that honest signdtis meliable emotional
basis may be needed to guarantee positive intentbma counterpart. This leads to
the importance of ‘emotional expressivity' i.e. #imglity to accurately communicate
your internal feeling state (Boone and Buck, 2003wever to be reliable, these
signals must be costly and therefore difficult torme. Smiles and especially honest
smiles might be just that. Brown et al. (2003) w#re first to observe that videos
from self reported altruists are rated differerttly neutral observers than videos of
non-altruists. Further an analysis of video reaagdifrom altruists and non-altruists
showed that self reported altruists showed morécuoldris oculi activity and more

symmetric smiles (see also Oda et al.; 2009).



To test whether smiles are indeed related to asfiloa game requires thus the
observation of both behavior and facial expressMehu et al. (2007a) suggest that
human smiles are more prevalent in situations whigblve sharing or exploitations
of resources. By filming sixty pairs of friends thg a neutral and a sharing decision
they observe that significantly more Duchenne ssndee produced during sharing
situations. Thus situations requiring sharing elemiles and laughter (Mehu and
Dunbar, 2008). Whether smiles are also predictiva specific sharing decision has

so far not been studied and is subject of our work.

The model we develop hypothesizes that individuads be motivated, to a
greater or lesser degree, both by reciprocity gndltouism. There is a large literature
addressing ways of incorporating social preferemt@sdividual utility functions (see
Sobel, 2005, for a survey). It is safe to say tih@re is no consensus as to the
appropriate way of modelling such motivations, ahds emphatically not our
intention to propose a general theory here. Fdaamt®, in many models of behavior
in public goods games, individuals are consideredbé motivated either by
reciprocity or by altruism but not both (Fehr, Fibacher & Gaechter, 2003); this is a
useful device for focusing on the distinction bedgweainconditional contributors and
conditional contributors. Other papers (Hwang & Besy 2010; Brilhart & Usunier,
2004) hypothesize that individuals may have bothtivatons simultaneously to
different degrees, and that is the approach we tadere. This is a plausible and
parsimonious way to capture the phenomenon, clgadgent in our data, that some
trustees are willing to return the same amount tead sent to them, while others
adopt a more generous approach. We model this rgereerous approach as

indicating relatively high altruism, but it couldj@ally well arise from inequality

10



aversion and in our experiments the two interpietat would be observationally

equivalent; the choice between them is not what&sts us in this work.

l1l. A model of costly signaling prior to a trust game

a. Outline

There are two players, A and B. To avoid confusienshall refer to A as “he” and to

B as “she”, though in the experiment individual$oth sexes take each role.

Player A receives a stake of valsiand must decide whether or not to send it
to player B (we considesto be greater than or equal to 1, without losgesferality).
If it is sent it is multiplied by three, and play®may choose to send some part of the

new enlarged stake back to A.

Player A’s decision will be influenced by his bédi@bout Player B along two
dimensions — how much Player B cares about strengpnocity, and how altruistic
she is (we make these terms precise below). Wépea to strong reciprocity, Player
B may be one of two typeé /7 (L,H); for simplicity we assume there are equal
proportions of the two types in the population,utpje nothing of importance turns on
this. H-types have stronger preferences for reciprahan L-types (we can call these
High Reciprocators and Low Reciprocators respelglivaVith respect to altruism,
Player B has a component of her utility that isaisastic function of the amount she
sends back to A. Player B knows her own type atsthg of the game, and notably

when she makes a video clip in order to persuaaleplA to send her his stake.

11



If player A sends the stake, player B must decwdseind back to player A a
multiple m of the original stake, wherm /7 (0,1,1.5).Since the stake has been
multiplied by 3, this means that she has a choevéen keeping half the stake,

keeping two-thirds of it, and keeping all of it.

The order of moves is therefore as follows: firstniakes a clip which
involves sending a costly signal. Then A views ¢hp and forms a belief about B’s
type based on the evidence from the clip. If A de®onot to send the stake the game
ends, A keeps the stake and B receives a zero argryoff (and a total payoff that
may include a cost of effort involved in sending #ignal). If A chooses to send the
stake then B finally chooses what multiple of tkeke to return to A, and the game

ends.

As is standard we solve the game backwards froneride

b. Player B’'s move

We model player B’s motivation for returning a nipie of A’s original stake using a
random utility function. It is separable in moneydan two types of social preference.
The first social preference is for strong reciptgcivhich we model as a fixed utility
derived from sending back at least the originakestip player A, but not otherwise
varying according to the amount sent. This utilityhich differs between types, is

given byag, wherel > ay > a; > 0.5.

12



The second motivation is altruism, which is incregsn the amount sent back
by B to A (it can be thought of as reflecting B’egsure at knowing that she is
increasing A’s payoff). We model this as a utilibat is a multipleS of the amount
returned, plus a random error teemThe coefficients is itself random and may be
greater or less than one (capturing the fact tfaplayers who return at least some
money, some return only the original stake whilbeo$ return a larger amount).
Specifically, 8 € {0.5,1.5} with probability (1 — pg, pg). We assume that; > p, to
reflect the fact that individuals with a greateogensity for reciprocity are also likely

to be more altruistic.

We therefore model player B’s utility function asléws:

(D Ug=3s—ms+ayg+pfms+e ifm>0

where the error terrmhas a zero mean, and is uniformly distributed betw-0.5 and

+0.5.

It is straightforward to see that fi=1.5, player B will always choose=1.5,

since his utility is always strictly increasing m Thus either type of player will

choosar=1.5 with probabilityp,.

13



If 5/=0.5 on the other hand, player B’s utility is sigaecreasing inm oncem
is positive. Thus B will either choo$e=0 or m=1. The probability of choosing=1

is therefore the probability that:

(3) Qg >—=—¢

If 5:1,2— ¢ is distributed uniformly ori0,1], so the probability thatn=1 is

just(1 — pg)ag.

If s=2, % — ¢ Is distributed uniformly 01f0.5,1.3, so the probability that=1

is just(1 — pg)(ag — 0.5).

We can write this probability as a functionsphamely as

(1 - po)(ap + 2.

We therefore summarize in Table 1 the probabilibéschoosing different
values ofm according to whether the player is of high or ltype and whether the

stakes are high or low, as follows:

[Table 1 here]

14



c. Player A’'s move

Player A will send the money if the expected valtidoing so is greater than the sure

value of keeping it.

We also model player A’s decision using a randoitityufunction. We ignore
altruism on the part of player'Aand consider his utility as given by his expected
payoff plus an error terny which is uniformly distributed between —e and @ (@an
consider this as a way of allowing for risk aversighile keeping the advantages of
linear utility: 7=0 corresponds to risk neutrality, whilk=-e is the highest risk

aversion in the population).

Player A’s decision then depends grhis subjective probability of facing a
High Reciprocator type. He will send the moneyd gain from receiving a net profit
of half the original stake, multiplied by the prbliday that B chooses=1.5, exceeds
the loss of the whole original stake, multipliedthg probability that B chooses=0.

Formally, A sends the money iff:

(4) 0.5(ypy + (1 —y)pL) +1 >

(1+
2

(1+
2

yA-p)E2—ap) + A-pA-p)E2—ay)

13 One reason for doing so is that it is plausib th players would be less likely to
feel altruism towards those B players they beliewede likely not to return them any
money, and therefore the calculation how likely Bhelayer is to return money
precedes and predetermines the effect of altruismlayer A’s decision. This is a
hard phenomenon to analyze, and we have chosgndeei it to focus on the issues
more central to this paper.

15



Notice that the right hand side of equation (43tictly increasing irs. This
means that, for givep player A is less likely to send the money whes skakes are
high than when they are low. Thus if we observeghdr probability of sending the

money when the stakes are high, this must meantipdayers have higher levels of

Y.

Because of the uniform distribution gf we can write the probability that an

A player sends the money, given the valug; afsq,, where

(5) g, = [0.5(/p + (1 —y)p) —y(L —pu)(1+5)/2—ay) — (1 —y)A —p)(1+5)/2—ay) ]
v e

Differentiating (5) with respect tpyields:

aq, _ [0.5(py —p) — (A —p)((A+5)/2—ay)+ (1 —p)((A+5)/2—a;)]
dy e

(6) >0

Differentiating (6) with respect toyields

0%q, (py —pL) S

dyads - 2e 0

(7)

16



which shows that a given increaseyiwill result in a larger increase i), whens=2
than whens=1. So higher stakes make the probability of sejdire money more
sensitive to player A’s subjective probability th@ayer B is the High Reciprocator

type.

d. The signal

Now consider the making of the video clip. PlayemBests efforte, which has an

increasing convex cosp (e), wherecy (e) < ¢, (e) for all positive values of.

This effort produces a smile whose quality is edato the effort exerted via
an increasing functiorg(e, t), wheret is a random variable, and the probability

distribution functionf (g|e) has the Monotone Likelihood Ratio Property.

We begin by assuming that this smile has a prdaietpositive effect on
player A’s subjective probability that player B is the High Reciprocator Type.
Without such an effect neither player would havg aecentive to exert any effort at
all. This effect can be represented by the “smilecfion” y = y(g), wherey’ > 0.
The functiony(g) need not be concave but if ngt(e) must be sufficiently convex

to yield a unique interior solution.

We next go on to show that if player B knows tlasd if the quality of the

smile responds to her effort, she has reason tstreffort in smiling in such a way

17



that the smile will indeed be a positive signal pat of her effort but also of the
probability that she is the High Reciprocator tyjéwus A’s tendency to display
greater trust in individuals who have more conwvigcsmiles is one that could be
expected to evolve under natural selection sincevauld correspond to a real

empirical regularity.

To see this, writd,, for the expected utility B will receive if playé sends
the money and note thég, > V,,.** Writing e.o for the optimal choice of effort by a
player B who is playing for stakeand is of typed, since cy(e) < c,(e) it follows

that

(8) esy > sy,

It is also straightforward thd%, > V4, and therefore that

(9) e;G > e;e

Any function g(e, 7) that has the Monotone Likelihood Ratio Propertyl wi

imply that the conditional probability that Play®ris the High Reciprocator Type is

increasing in the value gf(e,7). To see this note that Bayes’ Law with a uniform

prior implies that

* The reason why the expected utility for B playafrsype H is higher than the utility
for those that are L is that they have more altnyisyoff than L players do. They
could choose to return the same amount as L plalgeand would get at least as
much utility as L players from doing so. In faceyhchoose to return more (in
expected terms) than L players do, so their expadtiéty must be higher.

18



1
1+ f(gles,)/f(glesu)

(10) prob(0 = H|g(e, 1)) =

which is monotonically increasing i by equation (8) and the Monotone Likelihood
Ratio Property. This means that an increasing srhilection y(g) is indeed
consistent with natural selection and thereforecase predict, substituting the smile

function into equation (6), that

(11) —L>0

Finally, given that the convincingness of smileghe result of effort in the
way described in equation (10), we can calculate tiee expected gain to A from
sending money is related to smile quality. We wtlie expected gain to A from

sending the money, conditional on smile qualityciews

(12) E (Uylg,s)

= (PT(H = ng)) 1.55.py + s(1 — py) (ay + 1- S))l

2

+(1—pr(6 = Hlg)) [1.55.pL +s(1—p)(a, + (1;))] -5

We can rewrite (12) as
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(13) E (Uylg,s)

s(1-y)
2

= (pr(G = ng)) [1-55- (py —pL) +s(ay —ay) — (P — pL)

(1-5s)
2

+s(pLag — PH“H)] + [1-55-?% +s(1 —p)(a, + )

and therefore we can write the derivativeEofUy| g, s) with respect topr(0 = H|g)

as

oE (UAlgrS) —
dpr(6 = H|g)

(14) s[(s +0.5)(py —p) + (ay — ar) + (pLa, — pyay) |

which is strictly positive because

(15) [(s +0.5)(py —pL) + (ay —a) + (pLa, —pyay) | >
(s+05)(py —p) tay(1—py) —ay(l—p,) =

[(s + 0.5)(pu — L) — au(pu —pL) |

and the expression on the RHS is positive forssay).5.

From this it follows, given (10), that

0E (Uylg, s
(Ualg )>

(16) 39

0 vg,s

which is just the statement that the expected gaplayer A from sending the stake

to player B is increasing in the perceived conwngaoeess of player B’s signal.
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e. Testable implications

Our test of the hypothesis that smiling convingng a costly signal, therefore,

amounts to testing the following:

The costliness of the signal: inequality (9);
The effectiveness of the signal in inducing coopenainequality (11);

The informativeness of the signal: inequality (16).

IV. Experimental Methods and Data Description

We use a simplified version of the original trusinge, proposing senders a binary
choice of trust or no trust and trustees threeedbfit return optiorld Sessions for

trustees were conducted first, to allow them tewréaheir video messages. Their
actions were obtained by the strategy method ats#tmee moment. Decisions for
senders and trustees were incentivized and earmiags according to their partners’
decisions. Therefore payout for trustees did nké tplace until after senders had

made their respective trust decisions.

Video messages were produced by eighty-four veknst aged between 18
and 35 years recruited from the general populatioioulouse, France. We told
trustees they would face two different but unkngantners who might be persuaded
to send them a sum that would be tripled if they €. The difference between the

two games was that in the first, trustees recottied video message before being

15> See Hopfensitz & Reuben (2009).
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informed about the precise payoffs and thus bdfmking their decision, while in the
second game they recorded their message aftergtak@ir return decisidi The
trustee had to choose between returning nothirgy,sénder's original stake or 1.5
times the sender's original stake (thus half th& ®omount). Trustees were randomly
split into two payoff treatments: stakes in the Liveatment were 4 euros, and stakes
in the High treatment were 8 euros. Video clipgemmade on a professional TV
platform, and a practice clip helped participants decome familiar with the
environment. A total of 168 video clips was obtainevo for each trustee. Verbal
messages during clips were standardized by givingrealetermined sentence to
trustees that had to be memorized. To make theagessatural for trustees they
included in this sentence their name, age and atimupand were reassured that the
precise wording did not matter. Video clips laséedund fifteen seconds on average,

with the fastest at around ten and the slowestoatra twenty seconds.

Senders' behavior and evaluation of video clipsevebtained in two waves of
experiments conducted in a different experimertabtatory to minimize the risk that
senders might recognize trustees. A total of 188esit participants were recruited at
the University of Lyon; 84 senders participatedthe first wave and 114 in the
second. The difference between the two waves wagptrticipants in the first wave
were matched with trustees and their decisions rmdéted trustees' payoffs.

Participants in the second wave made trust dedsand were paid according to

® These two treatments were always presented insémee order, due to the
impossibility of having participants first play ame where they are informed about

payoffs and then a game where they do not knowtaheudifferent payoff options.
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trustees’ initial decision. Observations from tlrstfwave therefore concern games
where sender and trustee faced the same stakdrsithe second wave senders were
informed only that trustees might return nothirgit initial endowment or 1.5 times
their endowment. The actual stake size of theitngarwas varied: half of each
sender's video messages came from participanteifligh stake treatment and half

came from the Low stake treatment.

In the first and second waves each sender viewedahof 42 (respectively
28) clips in two series of 21 (resp. 14). For eelgh the sender was asked to decide
whether to send money to the trustee, and thearto the trustee on an 8-point scale
along a number of dimensions including how mucly thimiled, how genuine were
their smiles, their attractiveness, their trustivoréss, their intelligence and their self-
confidence. Senders were matched at random wighadrthe trustees from each
series and received payoffs determined by the bda@sion of this real partner. To
ensure anonymity for trustees it was not revealbithvof the clips viewed had been
selected to determine senders' payoffs. Fromitstewfave a total of 21 decisions and
ratings concerning each of the 168 clips was obthiln the second wave senders
were presented with one of three different paywdatments (Low: 4 Euro; High: 8
Euro; Super High: 12 Euro) and made half of thetisions concerning partners from

the Low and half concerning partners from the Higlstee treatment. From the
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second wave an average of 19 decisions and rafimgsach clip were obtainéd

Figure 1 summarizes the choices made by the gaants. [Figure 1 here |

All results reported use the pooled data fromtié® waves of the experiment.
A dummy variable distinguishing the two waves wasvar significant in any
specification, indicating that the two waves weomducted under indistinguishable

conditions.

[Table 2 here]

Table 2 summarizes the characteristics of ouriguaaints for each group of
players. The first column reports the means anddsta deviations for the senders.
This subsample is exactly gender-balanced, theageeage is 22 years old and 92%
are currently students. For a given sender, thpgotion of decisions for which she
decided to send money ranges from 0 to 1. Of ti& d&@ticipants, 3 participants
decided to send money to every partner, and 2ddéanever to send money. On
average, each sender decides to cooperate with @7¥eir partners. Column (2)
concerns the trustees, who are 25 years old orageelhe sample of trustees comes
from a less homogeneous population than the semilere only 46% are students.
The sample of trustees is fairly balanced with 58%vomen. As described above,
the trustees recorded two video clips and madecsida about how to share the pie

for each clip. In the first decision (made aftee first clip), 55% of the participants

17 Owing to some volunteers' not turning up for tregission of the experiment there
was a slight variation in numbers of ratings p@y:dhe clips in our dataset have an

average of 40 ratings each, with a minimum of 38 amaximum of 45.
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decided to share equally the amount received ntielioy 3, 31% decided to send
back the original stake to the sender and to ké&pfZhe total pie, and the remaining
14% decided to return nothing. In the second deciémade before the second clip),

the distribution suggests a slight shift from ecglaring to sending nothing.

V. Results

Figure 2 shows a comparison of High and Low treatshef trustees in terms of the
average ratings by senders of the genuineness af Hmiles, their average
trustworthiness rating, the proportion of sendehn® wWecided to send money, and the
proportion of trustees who chose to return at Ilsaste of the money they received.
The latter is a measure of their being motivatedsbgial preferences, since trustees

had nothing financially to gain from returning tim®ney to senders.

[Figure 2 here]

Figure 2 indicates that trustees under the Higattment (playing for twice the
stakes of those under the Low treatment) are pexrdeas having more genuine smiles
and as being more trustworthy, and are associatbdavhigher percentage of senders
sending money, although a smaller percentage efetes under the High treatment
actually return any money to the senders. It migatthought that the positive
correlation of the High treatment with smile geranass and with selfish behavior
would imply that genuine smiles are positively etated with selfish behavior.

However, Figure 3 indicates that this is not soe Explanation is that those in the
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High group whosucceededn making genuine smiles were not a random subfset
those in the High treatment; they were a more @iskeljroup than those who did not

succeed.

In Figure 3 clips are divided into those whoselsswere given average
ratings above 5 (46% of the clips) and the reshsGhith smiles perceived as genuine
were given higher ratings for trustworthiness, aativeness and intelligence, and
were associated with a higher willingness to semhey, but were also associated
with a higher willingness to return some moneydaders. So overall it appears that
the High treatment created both a higher incentiivemile in a way perceived as
genuine, and a higher incentive to be selfish att&f returning money to the sender,
but that those who succeeded in smiling genuine@yewhose who were most likely
to return the money. As Figures 2 and 3 indicallepfathese comparisons were
significant at 5% levels, and all but two were gigant at well under 1%. We report
one-tailed p-values as the theory yields unambigywadictions as to the sign of the

difference between the groups.

[Figure 3 here ]

These comparisons by treatment cannot tell us hehehere is a genuine
causal effect, for two reasons. First, becausé®fekperimental design and the need
to match senders with trustees in the same treatimeéime first wave, there was some
correlation in the overall data between the treatnoé trustees and the treatment of
senders: these two treatments need to be separatelyolled. Secondly, it is
important to control for a number of other dimensicaalong which clips differed,
such as age, gender and so forth. For these reaadtigariate regression analysis is

required. We consider our three component hyposhiestirn. In all cases, in order to
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avoid possible "justification effects" in which useratings are influenced by the
decisions they have already taken whether to semkeynto the trustees, we use as
measures of smile quality, trustworthiness andaeiitreness the average rating of
each clip across all viewers, rather than the gatgiven by the individuals

themselves; this requires, however, that standematsebe calculated clustering by

clip.

Table 3 reports our tests of these three hyposheSquation A tests the
hypothesis that smiling convincingly is costly, ahédrefore is more likely to happen
under the High treatment when the returns to smitianvincingly are higher. The
treatment effect is significant at under 2%: 0.4fs, which is about 36% of one

standard deviation of the distribution of meanngsi by clig®.

[Table 3 here ]

Other notable features of Equation A are that nmomevincing smiles are
associated with trustees who are rated as morégetd, and also with older trustees.
Trustees with beards are rated as having less mong smiles, and women with a

significant décolleté are rated as having signifisamore convincing smiles (it is not

¥ Though this is not a large effect, our treatmers wself not very large. Although
the difference between a 24 Euro maximum gain af@l Buro maximum gain may
seem important for an experimental session thegdasnly around half an hour, the
mean gain to trustees in the High treatment (whiahk of course reduced if senders
did not send money, and if trustees returned gdahteomoney) was just over 12

Euros, compared to a little over 7 Euros for those Low treatment.
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clear whether the causal mechanism is via the psygi of the smiler or of the
viewer). There is no significant effect of gendéeither the sender or the trustee, nor
of perceived attractiveness of the trustee, anéffext of whether the clip is filmed
before or after the decision to return the moneylheen sent. These coefficients (like
those of other controls) are not reported, though full specification is available

from the authors.

Equations B and C test the hypothesis that smitiogvincingly induces
cooperation, the first by looking at what subjes&y and the second by looking at
what subjects do. Equation B considers whetherioomg smiles are associated with
judgments of greater trustworthiness. There is asmaly significant correlation (t-
ratio of over 8); a one-point deviation increasesmile quality is associated with
slightly more than a half point increase in peredivtrustworthiness. Perceived
intelligence is also positively and very signifitign correlated with perceived
trustworthiness, and there is a significant effeficthe High treatment independently
of smile quality, suggesting that trustees areimpgiteffort into other dimensions of
non-verbal communication as well. Equation C exa&awiwhether convincing smiles
lead to an increased probability of sending mormethé trustees. Once again there is
a massively significant association: a one poigtaase in smile quality leads to a
21% increase in the probability of sending the nypmehich is equivalent to a 7%
increase per standard deviation of smile qualigycBived intelligence is again a very

important factor in the decision.

Equation D tests the hypothesis that convincingesmare an informative
signal, that is, whether they are associated witfindr gains to the sender from

cooperating with the trustee. We therefore regggss from sending money on
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average smile quality, without other controls. Téféect is small but positive (0.9
Euros per one point increase, or 0.3 Euros pedatdndeviation) and significant at
under 19%°.

Finally, we investigate whether convincing smi¢ge associated more closely
with the amount of money the trustee has availébleffer the sender or with the
intrinsic character of the trustee. We therefogress a dummy variable for the High
treatment on the mean smile quality, and in a sgpagquation we regress on the
same measure of smile quality a dummy variablecatdig that the trustee takes an
unselfish decision. The purpose is to see whethersmile quality is a reliable
informative of the amount available to share, ahthe character of the trustee. As
reported in Table 4, the smile quality is positveglated to both the size of the pie to
be shared and the unselfish behavior by the truste® caveats are in order,
however. First, the coefficient on unselfish bebavby the trustee has a large
standard error so we cannot be confident in itssenesnent, which is not statistically
significantly different from zero at conventionalkls (unlike the coefficient on the
High treatment). Secondly, as we saw in Figuren8elfish behavior itself appears to
be influenced by the treatment, so we cannot bédsmt in treating it as a measure

of the intrinsic character of the trustee. So weusth conclude that smile quality is

¥In the decision equation (though not in the oth#re)treatment effect for senders is
large and highly significant, and follows an ineel{U shape: a High treatment makes
senders more likely to send money, but a Supeitinggitment makes them much less

likely to do so.
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definitely informative about high cooperation opjpmities, andmay also signal the

intrinsic character of the smiler.

VI. Conclusions

We have tested three component hypotheses of ¢oeytthat smiling convincingly is
a costly signal that has evolved to induce coopmarah situations requiring mutual
trust. All three components are supported by thdese. First, smiling convincingly
is costly, because smiles from trustees playing Hgher stakes are rated as
significantly more convincing, by over a third afiestandard deviation; this strongly
suggests that they are produced when there arerdewa the additional effort
required. Secondly, we show that smiling convinlyingduces cooperation: smiles
rated as more convincing are strong predictorsidginents about the trustworthiness
of trustees, and of the revealed willingness talseem money. Finally, we show that
smiling convincingly is an informative signal: tleosmiling convincingly return more
money on average to senders. It is clearly infoneabf the amount the trustee has
available to share with the truster; there is weakedence that it may also be a
signal of the intrinsic trustworthiness of the taesindependently of the amount at

stake.
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Table 1: Probabilities that player B chooses variosi values ofm

m=0 m=1 m=1.5
High Reciprocator (1- PH)((I ;— s) @) | (1= o)y + (1 ; S)) Pu
type (&=H)
Low Reciprocator type (6=L) (1- PL)((l ;— s) a) | A -p)a + a ; S)) pL
Table 2: Summary statistics
(1) (2)
A Players (trusters) | B players (trustees)

Proportion Male 0.50 (0.50) 0.45 (0.50)
Mean Age 21.58 (4.37) 24.86 (4.73)
Proportion Student 0.92 (0.27) 0.46(0.50)
Proportion Trusting 0.37 (0.23)
First decision:

Equally share the triple stake 0.55

Send back the original stake 0.31

Send back nothing 0.14
Second decision:

Equally share the triple stake 0.49

Send back the original stake 0.32

Send back nothing 0.19
Number of observations 198 84

Note: standard deviations in parenthesis.
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Table 3: Tests of components of costly signaling pgthesis

Equation A Equation B Equation C Equation D
Dependent Smile Quality Trustworthiness Decision to | Gain (Euros)
send money| from sending
Variable: (scale 1-8) (scale 1-8) (send=1) money
Ind. variable
(characteristics
of trustee):
High 0.124** 0.079** -0.011
treatment
(0.017) (0.026) (0.400)
Smile quality 0.54*** 0.219*** 0.911%**
(0.000) (0.000) (0.005)
Intelligence 0.213** 0.310*** 0.154**
(0.030) (0.000) (0.012)
Age of trustee | 0.0149** 0.007 0.005
(0.017) (0.139) (0.142)
Beard -0.262*** -0.006 -0.050
(0.003) (0.867) (0.404)
Décolleté 0.229** -0.008 0.067
(0.011) (0.821) (0.188)

Note: p-values in parentheses, one-tailed valupsrted for High treatment and
Smile quality, two-tailed values for other variahl&tandard errors clustered by clip,
**=gignificant at 5%; ***=significant at 1%. Equains A, B and D are estimated by
ordinary least squares, Equation C is a probitmegid by maximum likelihood.
Other controls include gender of truster and teisperceived attractiveness, video
sequence, truster’'s treatment, dummy variablegsiertrustee being black, having
visible piercing and wearing glasses in equationsnAaddition to perceived self-
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confidence, and smile frequency in Equation B. EQuaC adds to the previous set of
controls a dummy variable for A players’ self-rejgor unselfish behavior from the
General Social Survey, income, age of truster @odeson a simple intelligence test.
The estimated coefficients for the other contrals reported, available from authors
on request. Number of observations= 6,720. Varg@aBlaile Quality, Intelligence and
Trustworthiness are means by clip.

Table 4: Character or Opportunity? Determinants of smile quality

Dependent Variable:

Trustee is in High treatment

(dummy variable)

Unselfish behavior by trustee

(dummy variable)

| ndependent Variable:

Mean smile quality rating

0.516

(0.038)**

0.403

(0.126)

Note: one-tailed p-values

observations=6,720.

in parentheses, standamdrs clustered by clip,
**=gignificant at 5%. Probit equations estimatedrbgximum likelihood. Number of
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