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Abstract

One of the proposed functions of human smiling is to advertise cooperative dispositions and thereby increase the likelihood that a social
partner would invest resources in a relationship. In particular, smiles involving an emotional component would be honest signals of altruistic
dispositions because they are not easy to produce voluntarily. In this study, 60 people were covertly filmed while interacting with a friend in
two conditions: control and sharing. Smiles were classified into Duchenne (spontaneous) and non-Duchenne smiles. Participants also
completed a series of questionnaires, including the Altruism Scale and a self-report questionnaire of emotional state. Interestingly, Duchenne
smiles were displayed at higher rates in the sharing situation as opposed to the control situation, whereas non-Duchenne smiles were
unaffected by the type of interaction. Furthermore, Duchenne smiles in the sharing interaction were positively affected by a measure of
altruism. Self-reported emotional states did not vary between conditions and were poorly related to smiling. This study shows that the
Duchenne smile is relevant to situations that involve the sharing of material resources because it would reliably advertise altruistic intentions.

The Duchenne smile could therefore be an important signal in the formation and maintenance of cooperative relationships.

© 2007 Elsevier Inc. All rights reserved.
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1. Introduction

The functional use of facial displays in social interactions
among primates is well documented (Andrew, 1963; van
Hooff, 1972; Waller & Dunbar, 2005). Some authors have
suggested that the variety and flexibility of primates’ facial
behavior result from evolutionary pressures imposed by the
intertwinement between ecological factors and ever-increas-
ing social complexities (Preuschoft & van Hooff, 1997). This
implies that the main function of facial behavior is to
negotiate particular aspects of social interactions in relation
to specific ecological conditions (see also Hinde, 1985;
Schmidt & Cohn, 2001). This study investigated whether
this could also apply to human smiling, a facial expression
that van Hooff suggested has deep roots in the primate
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lineage. Indeed, comparative evidence suggest that the
human smile is the homologue of the silent bared-teeth
(SBT) display observed in nonhuman primates (Burrows,
Waller, Parr, & Bonar, 2006; van Hooff, 1972).

The flexibility in the use of the SBT display across
primate species seems to depend more on the type of social
relationships brought about by particular ecological condi-
tions rather than on phylogenetic aspects reflecting a
common ancestry (Preuschoft & van Hooff, 1997). In
some species such as the rhesus macaque (Macaca mulatta)
and the hamadryas baboon (Papio hamadryas), the SBT
display is shown exclusively by subordinates to appease
dominants in aggressive contexts (de Waal & Luttrell, 1985;
Kummer, 1957). In other species such as the Tonkean
macaque (M. fonkeana) and the chimpanzee (Pan troglo-
dytes), the SBT display is used not only bidirectionally but
also in a wider variety of social situations, ranging from
appeasement to reconciliation (Thierry, Demaria, Preuschoft,
& Desportes, 1989; van Hooff, 1972). The SBT display can
also be observed in clearly affiliative contexts, including
greeting, grooming, embracing, and huddling [e.g., M. nigra
(Dixson, 1977), M. tonkeana (Petit & Thierry, 1992; Thierry
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et al., 1989), P. troglodytes (de Waal, 1988; van Hooff,
1972), and Theropithecus gelada (van Hooff, 1967)]. In
addition, there is a body of evidence showing that the SBT
display may promote social bonding as it has been found to
increase the frequency of affiliative behaviors in captive
chimpanzees (Waller & Dunbar, 2005) and in humans as
observed in natural settings (Mehu, 2006). All in all, these
findings suggest that the SBT display might not be limited to
the inhibition of aggressive tendencies in dominants and that
it could also extend to the development of prosocial
relationships and, ultimately, social bonding.

The exact reasons why the SBT display would have
emancipated into a behavior crucial to bonding are still
unclear. Preuschoft and van Hooff (1997) suggested that the
selection pressures responsible for its emancipation could lie
in the interaction between social and ecological factors. In
certain ecological conditions, when the management of vital
resources requires joint action of several individuals, social
strategies based on aggressive contests might not have paid
off as much as cooperative exploitation of resources
(Dunbar, 1988). In other words, the development of
cooperative relationships could have been a successful
alternative to intense competition over resources and could
have led to the development of egalitarian relationships (at
least within foraging groups). However, this could only be
achieved if individuals restrain their competitive tendencies
and if dominants allow their allies to obtain a fair share of the
cooperative activity (Hand, 1986). Therefore, the need to
effectively advertise one’s willingness to engage in a
relationship of this sort, as well as to identify individuals
who are prepared to do so, became a major aspect of social
behavior in cooperative species. Because the inhibition of
aggressive tendencies is the first step toward social bonding
(de Waal, 1986; Dunbar, 2004), the SBT display appeared
like the ideal candidate display for emancipation into a signal
of prosocial intentions.

This implies that when cooperative relationships
replaced social conflicts as the primary mode of resource
exploitation, the SBT display, which was first used to
appease dominants through the advertisement of nonhostile
intentions (Preuschoft, 1992), emancipated into a friendly
gesture used bidirectionally to signify intentions to engage
in a cooperative relationship. Consequently, the interdepen-
dence between social and ecological factors might have
paved the way for the emancipation of the SBT display as a
signal of cooperative dispositions and intentions. As a
modern form of the SBT display, human smiling should
therefore be prevalent in situations that involve the sharing
of resources.

The postulated link between prosocial emotions and
commitment (Frank, 1988; Hirshleifer, 1987; Trivers, 1971)
further underlined the importance of smiling as a behavioral
mechanism responsible for the maintenance of strategies
based on reciprocal altruism (Brown, Palameta, & Moore,
2003). Recent research indeed suggest that smiling could be
involved in cooperative interactions. For example, a study

that investigated the role of trustworthiness in bargaining
games showed that smiling photographs can elicit coopera-
tion from strangers in a trust game (Scharlemann, Eckel,
Kacelnik, & Wilson, 2001). In addition, discrimination
between different types of smiles should be important in the
identification of cooperative partners because it would help
people avoid exploitation by socially skilled individuals
(Brown & Moore, 2002). Spontaneous smiles (also known as
Duchenne smiles) could play a crucial role in that respect
(Schmidt & Cohn, 2001) since the activation of muscles
around the eyes (orbicularis oculi, one of the main markers of
the Duchenne smile) is believed to be under emotional and
involuntary control (Ekman & Friesen, 1982). Interestingly,
research strongly suggest that the Duchenne smile could be a
reliable indicator of altruistic dispositions because it involves
facial movements that are not easy to produce on purpose
(Brown et al., 2003). As indirect support for that proposal,
judgments of sociability and generosity in faces were found
to be significantly affected by the presence of subtle
movements in the eye region (Mehu, 2006).

The possibility that people could smile more in situations
that are relevant to the exploitation of resources has not been
investigated thus far, however. In fact, the flexibility of
human nonverbal behavior suggests that people signal
selectively, according to the perceived benefits inherent to
a particular interaction (Grammer, Fivola, & Fieder, 1997).
Dawkins and Krebs (1978) emphasized that cooperative
signals (those that are adaptive to senders and receivers) are
likely to be inconspicuous and that receivers should not
evolve particular resistance to them. These imply that smiles
involving subtle facial movements such as the activation of
orbicularis oculi (i.e., Duchenne smile) should reflect
dispositions relevant to the development of cooperative
relationships (i.e., altruism and positive emotion). In
addition, people should display Duchenne smiles at higher
frequencies when engaged in interactions that entail the
sharing of material resources. Finally, it is expected that
smiling will modify a receiver’s internal state in a way that is
positive to the development of a relationship.

2. Methods
2.1. Participants

The study took place at the Ludwig Boltzmann Institute
for Urban Ethology, which is hosted by the University of
Vienna Department of Anthropology. Sixty pairs of friends
were requested to come to the university to participate in a
study investigating social relationships. Participants were
from a variety of backgrounds (students and nonstudents)
and were between 18 and 30 years old. Pairs were
composed of either same-sex or mixed-sex individuals, and
it was specified that neither romantic couples nor pairs of
relatives could take part in the study. Participants were
given a show-up fee of €5 and a portion of the money to
be shared (€40).
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2.2. Materials

Emotional state was measured using seven scales on
which participants had to report their feelings of anger,
happiness, fear, sadness, surprise, disgust, and relaxed-
ness. Participants were presented a 10-cm line for each
emotion (with one end labeled not at all and the other
labeled very much). They were asked to tick the line at
the spot that corresponded best to their current feeling.
The distance in centimeters between the origin of the line
and the indicated spot constituted the self-reported
measure of emotion.

Each participant’s general disposition to altruism was
assessed with a questionnaire developed by Johnson et al.
(1989), a scale that contains 56 items measuring the number
of instances in which an individual has given up time, effort,
goods, status, and safety in order to help others. Participants
are asked to report how often they performed each act
described in the statement from 1 (never) to 5 (very often),
how often they have been the recipient of such acts, and how
important these acts are to them from 1 (not important at all)
to 4 (very important). These measures showed high internal
consistency, with the coefficient o ranging between 0.89 and
0.95 across seven cultures. In addition, the test—retest
reliability over a 2-week period was 0.94 (Johnson et al.,
1989). The Altruism Scale includes 20 items from the Self-
Report Altruism Scale (Rushton, Chrisjohn, & Frekken,
1981)—items that were shown to be internally consistent
across five samples. In addition, altruistic inclination toward
a friend was measured by asking participants to indicate what
proportion of their salary would they be ready to give up to
help their friend should he or she experience financial
problems (in percentage).

The experiment was conducted in two areas that will be
named here as the questionnaire area and the experimental
room. The questionnaire area consisted of a large corridor
where two tables and chairs could be placed on each side of a
large wall that was conveniently used to prevent commu-
nication between participants while they were completing
the questionnaires. The experimental room was a small room
where two comfortable seats were arranged at an angle of
90° in order to minimize discomfort while interacting
(Argyle, 1988). The layout of the experimental room is
illustrated in Fig. 1. Digital video cameras were concealed
inside the room at three locations in order to allow the
filming of each participant’s face and the overall context of
the interaction. For the sake of this study, the analysis only
included footage obtained from one video camera, a
Panasonic NV-GS280. Sound was recorded through the
built-in microphone of that camera.

2.3. Procedure

Participants were welcomed by the experimenter, who led
them to the experimental room where the procedure was
explained. The experimenter then asked the participants to
think of pseudonyms that they would use during the
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Fig. 1. Layout of the experimental room. VC=video camera; c=chair. The
arrows indicate seating orientation.

experiment—names that should be chosen after famous
pairs in history, legend, cinema, science, and so on (e.g.,
David and Goliath or Starsky and Hutch). The reason why
we chose a selection of famous names was to make it clear to
the participants that the experiment would be anonymous. It
also made sure that the participants engaged in a conversa-
tion (which they did). The experimenter then left the room
for 5 min to let them decide on their names. The participants
were filmed during this period, which constituted the control
interaction. The experimenter came back after 5 min and
took the participants to the questionnaire area where they
were first asked to complete an emotion sheet and then a
questionnaire soliciting personal information.

After the completion of the first set of questionnaires, the
participants were brought to the experimental room where
they were instructed to share the experiment fee (€40). It
was specified that after the decision has been made, the
money should be placed in an envelope that had to be sealed
and placed in a box located in the room. The sharing
situation was filmed for a maximum period of 5 min, and this
constituted the experimental condition. When the sharing
was over, the participants were led to the questionnaire area
to complete the second set of questionnaires, including an
emotion sheet and the Altruism Scale. Once these ques-
tionnaires were completed, the participants were introduced
to another person who paid them for and debriefed them
about the experiment. Finally, the participants signed a
consent form to authorize use of their personal data and
video records for scientific and educational purposes.

2.4. Behavior analysis

Smiles were classified into four categories: Duchenne as
well as non-Duchenne smiles (Ekman & Friesen, 1982) and
open and closed smiles (Brannigan & Humphries, 1972).
Smile categories were not exclusive of each other but
represented two dimensions of smiling: cheek raise (also
known as the Duchenne marker) and mouth opening.
Because smiling does not always show a continuous offset
(i.e., a smile can vary in intensity before it completely
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disappears from the face), a new smile was recorded each
time the lip corners were observed to be rising after a
decrease in intensity. Therefore, gradual increases in smile
intensity were not recorded as separate smiles. Smiles that
co-occurred with laughter episodes were not included in the
analysis. Smile frequencies were transformed into rates per
minute. Because Duchenne smile rates did not follow a
normal distribution, they were transformed using the square
root function.

Smiles were coded by a certified Facial Action Coding
System scorer (test reliability=0.76) during continuous focal
sampling sessions (Altmann, 1974) performed on indivi-
duals sitting on Seat 1 (Fig. 1). The duration of the sampling
sessions depended on the period needed to share the
experiment fee. For the experimental interaction, sampling
began as soon as the experimenter left the room and stopped
when the envelopes were sealed and placed inside the box.
For the control interaction, a sampling period was randomly
selected within the 5-min waiting time, and it lasted as long
as did the sharing. For example, if the participants needed
90 s to share the money, a 90-s control period was randomly
selected within the 5-min waiting time. Of the 60 pairs
invited to take part in the study, 12 had to be excluded from
the sample because (1) some of the participants did not stay
seated long enough to allow behavioral coding by the video
and (2) technical problems made some videos unavailable
for analysis. The remaining 48 pairs were included in the
analysis. The total observation time for the control and
experimental conditions was 130.93 min. The average
duration for a sample was 81.83 s (S.D.=47.27).

3. Results

3.1. Smiles when sharing

A repeated-measures analysis of variance was carried out
to test whether smiling rates differed between the control and
experimental situations. The design was 2x2x2, with the sex
of the focal subject as well as that of the friend as between-
subject factors and the experimental condition as the within-
subject factor. The dependent variables were the frequencies
of non-Duchenne, Duchenne, and open smiles (rates per
minute). Multivariate tests showed a strong effect of the

Table 1

Effects of interaction context on smiling

Smile type Control (n=48)  Sharing (n=48)  Fj 44 d
Non-Duchenne 1.80 (1.66) 2.08 (1.89) 0.70 0.16
Duchenne 2.11 (2.02) 3.65 (2.26) 17.18**  0.67
Open 2.96 (2.82) 4.29 (3.03) 8.04* 0.45
Closed 0.94 (1.34) 1.35(1.83) - -

Note: Data are expressed as mean (S.D.) for smiling rates (per minute) in the
control and sharing interactions.

* p<.01.

** p<.001.
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Fig. 2. Effect of interaction context on different types of smiles (mean rate
per minute).

experimental condition (F5 4,=5.71, p=.002), indicating that
smiling rates differed significantly between the control and
sharing interactions. Neither sex of the focal subject
(F342,=0.29, p=.83) nor that of the partner (F34,=0.58,
p=.63) had an effect on smiling rates. There was no
interaction effect between sex of the focal subject and that
of the partner (F34,=1.07, p=237). Interestingly, univariate
tests revealed that the experimental condition had a
significant impact on Duchenne and open smiles but not on
non-Duchenne smiles (Table 1). These results are illustrated
in Fig. 2. Note that the money was shared evenly in 93% of
the cases, suggesting that high rates of Duchenne and open
smiles occurred in parallel to a fair division of resources.

Because closed smiles were not normally distributed, the
effect of the experimental condition was investigated using
the nonparametric equivalent of the paired-samples ¢ test, the
Wilcoxon signed rank test. Results showed that closed smile
rates were not influenced by the experimental condition (z=
—1.37, n=48, p=.17), indicating that the rates of closed
smiles in the control condition (median=0.39) were similar to
those in the sharing interaction (median=0.81).

3.2. Smiles and altruism

The Altruism Scale (Johnson et al., 1989) generally gives
three scores measuring people’s involvement in altruistic
acts: a score for the number of altruistic acts performed in the
past, a score for the number of altruistic acts received, and a
score measuring the importance of these acts for the person.
In addition to these measures, participants had to answer the
following question: “What percentage of your salary would
you give up to help your friend if he/she finds himself/herself
in a difficult situation?” The number of altruistic acts
received was not included in the analysis because the main
interest of this study was to measure the influence of the
sender’s altruistic dispositions and intentions on his or her
own smiling.
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Table 3
Impact of altruism on smiling

Table 2

Relationship between smiling and altruism
Acts Importance Financial
given of acts offer to friend

Smile rate for the control interaction

Non-Duchenne smile 0.12 —0.13 0.05
Duchenne smile —0.15 —0.26 0.16
Open smile —-0.05 -0.27 0.15
Closed smile® 0.01 0.04 —0.12
Smile rate for the sharing interaction
Non-Duchenne smile —0.18 —0.22 —0.19
Duchenne smile -0.01 -0.13 0.36%*
Open smile —0.08 -0.11 0.15
Closed smile® —-0.03 -0.07 —-0.01

Note: Values are Pearson’s correlations between smiling and measures of
altruism.

? Spearman’s correlations.

* p<.05.

As presented in Table 2, smiles displayed in the control
interaction were poorly related to measures of altruism. On
the other hand, the Duchenne smile rate in the sharing
interaction was positively associated with self-reported
financial help that would be extended to a friend if in
need. This indicates that people who would give a high
proportion of their salary to their friend also showed elevated
rates of Duchenne smiles while sharing (Fig. 3; Table 3).
This relationship was not observed with the other types of
smiles. There was a trend, although nonsignificant, suggest-
ing a negative association between smiling and the reported
importance of altruistic acts. The number of altruistic acts
given in the past was unrelated to smiling (Tables 2 and 3).

3.3. Smiling and emotion

Note that the participants reported their emotional
experience on two occasions during the study: once directly

10 &

| 1 1 1 1

0 20 40 60 80

Duchenne smiles in the sharing condition (rate per minute)

Percentage of salary that would be given to friend in
case of financial problems

Fig. 3. Relationship between altruism and Duchenne smiles displayed while
sharing.

Duchenne smiles while sharing (rate per minute)

Fia R Predictor B SE. B t

3.44* 0.19  Constant 622 241 - 2.58*
Financial help 0.90 0.30 0.44 3.05%*
Acts given -0.31 096 —0.05 -0.32

Importance of acts —2.03 1.28 -0.24 —1.58

Summary of regression analysis. The dependent variable is the frequency of
Duchenne smiles displayed in the sharing interaction (rate per minute).

* p<.05.

** p<01.

after the control interaction and once directly after sharing
the money. In order to check the effect of the experimental
condition on emotional experience, we performed a paired-
samples ¢ test, with scores on self-reported emotions as
the dependent variables. Results showed that emotional
experience did not differ substantially between conditions
(Table 4).

In addition, smiling was weakly associated with self-
reported emotional states (Table 5). Unexpectedly, sadness
was the only emotion that was significantly related to
smiling, as non-Duchenne smiles shown in the sharing
interaction were positively associated with self-reports of
sadness (Table 5). This suggests that people who reported
feeling sad after sharing the money had shown high rates of
non-Duchenne smiles during that interaction.

Although the sender’s mood had no effect on his or her
own smiling, it is possible that smiling had an impact on the
receiver’s emotional state. Since the emotions were reported
directly after the interactions took place, a possible effect of
smiling on the receiver’s internal state could potentially
be detected.

A linear regression analysis was performed with smiling
rates per minute (non-Duchenne, Duchenne, and open
smiles) as predictors and the friend’s self-reported emotions
as criteria. Analysis showed that the friend’s self-reported
happiness after sharing the money was positively affected by
open smiles displayed by the focal subject during that
interaction (F 46=4.07, p=.049, R?=0.08, p=0.28),

Table 4

Effects of interaction context on self-reported emotion

Emotion Control (n=48) Sharing (n=48) t d
Happiness 6.23 (2.10) 6.50 (2.17) —-1.19 0.13
Surprise 3.76 (2.78) 3.28 (2.50) 1.25 0.18
Fear 1.18 (1.33) 0.96 (1.40) 1.57 0.16
Sadness 1.33 (1.74) 1.02 (1.46) 1.44 0.19
Relaxedness 6.06 (2.38) 6.16 (2.62) —-0.27 0.04
Emotion Median z r
Anger 0.65 0.50 —0.48 —-0.05
Disgust 0.25 0.22 —-1.14 —0.12

Note: Data are expressed as mean (S.D.) scores of emotional experience
reported after the control and sharing interactions. All ¢ and z values
are nonsignificant.
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Table 5
Relationship between smiling and emotion
Anger*® Fear Sadness Disgust ® Happiness Surprise Calmness
Smile rate for the control interaction
Non-Duchenne smile 0.11 0.001 0.23 0.16 —0.14 —0.03 —0.06
Duchenne smile 0.01 0.20 0.26 —-0.13 —-0.26 —-0.09 —0.13
Open smile 0.01 0.01 0.17 —-0.06 —-0.23 0.03 —0.05
Closed smile? 0.03 0.18 0.20 0.10 —-0.13 —-0.26 —-0.19
Smile rate for the sharing interaction
Non-Duchenne smile 0.09 0.23 0.30 * 0.04 0.01 0.07 0.10
Duchenne smile 0.08 —0.05 0.05 —0.07 —0.02 —0.03 0.15
Open smile 0.17 0.13 0.20 0.04 —-0.05 —-0.03 0.08
Closed smile?® —0.05 0.05 0.13 —-0.02 0.09 0.002 0.09

Note: Values are Pearson’s correlations between smile frequencies (rate per minute) and self-reported emotional experience.

# Spearman’s correlations.
* p<.05.

indicating that the participants reported greater feelings of
happiness when their friend had shown a high rate of open
smiles while sharing (Fig. 4).

4. Discussion

This study shows that smiling is relevant to situations that
involve the sharing of material resources. Importantly, not all
forms of smiling were affected by the experimental
condition. Frequencies of Duchenne and open smiles were
higher in the sharing situation as opposed to the control
situation, whereas non-Duchenne and closed smiles were
displayed at similar rates in the two conditions. These
findings support the idea that Duchenne and open smiles
play a particular role in social relationships and could be
critical in situations that involve the sharing of material
resources. In contrast, non-Duchenne and closed smiles
would play a minor role in sharing between friends.
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Open smiles in the sharing condition (rate per minute)

Fig. 4. Relationship between open smiles shown by the focal subject during
the sharing interaction and the friend’s self-reported happiness directly after
that interaction.

That Duchenne and open smiles appeared to be
particularly relevant to the sharing situation supports the
assumption that some aspects of smiling would function to
regulate cooperative relationships. Although the experimen-
tal interaction itself was not a cooperative interaction per se,
it did represent a situation in which the benefits from a
cooperative activity (participation in the experiment) had to
be shared. Pairs of friends were not taken randomly from the
corridor; instead, people saw individual announcements on
the Internet and had to recruit a friend who would be willing
to participate with them. It can therefore be assumed that the
relationships within the pairs were cooperative (if only
because the partner had to agree to come along). In addition,
friendship has often been considered as a particular type of
relationship in which people value balanced exchanges,
although friends tend to avoid keeping careful records of
benefits that are given and received (Silk, 2003). Not
surprisingly, most pairs divided the fee equally, implying that
the context captured in the experimental interaction
represented an opportunity for people to underline the
prosocial and egalitarian aspects of their relationship. The
findings suggest that Duchenne and open smiles could be
used to emphasize these positive aspects and, in that sense,
be socially adaptive.

Our data also provide evidence that smiling could
regulate cooperative relationships through the advertisement
of intentions relevant to the good functioning of such
relationships. Research had shown that smiles involving an
emotional component (e.g., the Duchenne marker) could be
honest signals of altruistic dispositions and thereby help
people negotiate interactions that entail cooperative aspects
(Brown et al., 2003). This proposal was vindicated by two
findings: (1) the frequency of Duchenne smiles increased in
sharing contexts as opposed to control situations and (2)
people who expressed high altruistic intentions toward their
friend also showed higher rates of Duchenne smiles only
when they were engaged in active sharing. These results
show that people could use the Duchenne smile in a flexible
and possibly adaptive way, as our participants displayed
higher rates of that behavior in a social context that
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involved the sharing of material benefits. Moreover, the
positive connection between altruistic intentions and
Duchenne smiles displayed while sharing suggests that
this type of smile could reliably reflect people’s motivations
to be altruistic.

There was no relationship between scores on the Altruism
Scale and the frequency of Duchenne smiles displayed in
either the control or the sharing condition. Note that the
study by Brown et al. (2003), who suggested a connection
between altruism and Duchenne smiles, was based on a
rigorous selection of altruists and nonaltruists, in which high
scorers on the scale (top 10th percentile) were classified as
altruists and low scorers (bottom 10th percentile) were
categorized as nonaltruists. The absence of a relationship
between scores on the Altruism Scale and Duchenne smiling
in our study suggests that Duchenne smile frequency might
not be an extremely sensitive indicator of a general
propensity to help. Rather, the expression of this behavior
could be more specific to self-reported altruistic intentions
toward a particular person in a particular context (sharing).
Given that the frequency of smiling was determined by the
activation of lip corners and that this facial movement is
under voluntary control, we should not exclude the
possibility that people strategically adjusted their behavior
to communicate their intentions in a situation in which it was
important to do so.

The alternative explanation that people felt happier while
sharing and showed more Duchenne smiles as a result was
not supported. Indeed, self-reported happiness after sharing
was the same as it was after the control interaction, a finding
that excludes the possibility that increases in Duchenne
smiles were due to an enhanced emotional experience. In
addition, self-reported happiness was unrelated to the
frequencies of smiling (of any type), regardless of the
context in which people interacted. According to Ekman and
Friesen (1982), the Duchenne smile is an indicator of
positive emotions such as happiness and, eventually,
relaxedness. If this were the case, Duchenne smiles should
have been associated with self-reported emotions and not
necessarily with the context of interaction (provided that the
context had no effect on emotional experience). On the
contrary, our data showed that social and contextual
variables had a stronger impact on Duchenne smiles than
did emotions in that the type of interaction and altruistic
intentions were more important than self-reported emotions
in explaining variations in Duchenne smiles. This supports
the behavioral ecology approach to facial expression—an
approach that emphasizes the role of facial behavior in the
communication of social motives (Fridlund, 1994).

Although a sender’s self-reported emotional state had no
impact on his or her own smiling, emotions were not
completely unrelated to smiling. Interestingly, the friend’s
feeling of happiness after sharing was positively affected by
open smiles displayed by his or her partner during that
interaction, indicating that the participants reported greater
happiness when their friend had shown a high rate of open

smiles while sharing the money. Open smiles could therefore
influence a receiver’s positive feelings, a finding that
supports the claim that social signals could work by
modifying the receiver’s internal state (Dawkins & Krebs,
1978; Owren & Bachorowski, 2003). Interestingly, the
induction of a positive mood has already been observed to
increase willingness to cooperate (Forgas, 1998). The link
between emotion and social behavior might therefore be part
of the mechanisms through which smiling has a positive
impact on social relationships.

Overall, this study shows that open and Duchenne smiles
could function to regulate social situations that involve the
sharing of material resources. Our findings underline the
importance of the Duchenne smile in the context of long-
term cooperators (Schmidt & Cohn, 2001)—as this smile
type was prevalent when the benefits of a common activity
were actively shared. Moreover, specific dimensions of
smiling could have different roles in such interactions: the
Duchenne marker could advertise altruistic intentions toward
the receiver, while mouth opening could positively affect the
receiver’s emotional state. Our data serve as further evidence
that people adjust their facial expressions to particularities of
social situations (DePaulo, 1992; Grammer et al., 1997) and
that this adjustment not only reflects the sender’s intentions
toward the receiver but could also influence the receiver’s
internal state. In that sense, smiling could be a crucial
element in the chain of consequences leading to the
development of adaptive relationships.
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