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Abstract

Cultural differences in emotion perception have mainly been reported for
facial expressions and to a lesser extent for vocal expressions. But the way in
which the perceiver combines auditory and visual cues may itself be subject
to cultural variability. Our study investigated cultural differences in the
multisensory perception of emotion between Japanese and Dutch. A pair of
dynamic face and voice, which expresses either congruent or incongruent
emotions, was presented in the experiment. Participants were instructed to
judge the emotion expressed in one of the two sources. The effect of
to-be-ignored voice on the facial judgment was larger in Japanese than Dutch
participants whereas the effect of to-be-ignored face on the vocal judgment
was smaller. The result indicates that Japanese are more tuned to vocal
processing in the multisensory perception of emotion. Our findings provided
the first evidence that culture modulates the manner of the multisensory
integration of affective information.

Keywords: emotion; multisensory perception; cultural difference; audio-visual

speech;
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I feel your voice:

Cultural differences in the multisensory perception of emotion

Introduction

Are expressions of emotion universal or is their perception
culture-specific? Classical investigations of how humans communicate
emotions focused on the universality of facial expression across cultures (e.g.,
Ekman, 1972; Ekman & Friesen, 1971). More recent studies observed
considerable cultural differences in the appearance and the perception of
facial expressions (e.g., Elfenbein & Ambady, 2002; Jack, Blais, Scheepers,
Schyns, & Caldara, 2009; Yuki, Maddux, & Masuda, 2007). In the natural
environment, however, we do not just see an isolated facial expression. We see
the face and at the same time we hear emotion expressed in the voice. Recent
cross-cultural studies on the perception of emotions raise the possibility that
there may also be cross-cultural differences in the way multiple emotional
cues are combined.

Cultural differences in the way multiple emotional signals are
combined were already reported within the visual modality. For example,
East Asian observers rely more on the context when perceiving emotion in

faces (Masuda et al., 2008). When the emotion expressed by the central figure
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1s incongruent with that by the surrounding persons, the level of emotion of
the central person was underestimated by Japanese but not by American
participants. Reliance on the context by East Asians has also been reported
when perceiving emotions in the auditory modality (Ishii, Reyes, & Kitayama,
2003; Kitayama & Ishii, 2002). Using the Stroop-type interference paradigm
(Stroop, 1935), Ishii et al. (2003) showed that the interference effect of the
vocal affect on the judgment of verbal meaning is larger in Japanese
participants whereas that of verbal meaning on the judgment of vocal affect
1s larger in American participants.

These studies have shown that there are cultural differences in how
multiple sources of information are combined within the same modality.
However, our social interactions involve information from multiple modalities
such as faces and voices (Campanella & Belin, 2007; de Gelder & Bertelson,
2003). Literature has shown cross-modal interaction between facial and vocal
emotional expressions (de Gelder & Bertelson, 2003; de Gelder, Bocker,
Tuomainen, Hensen, & Vroomen, 1999; de Gelder & Vroomen, 2000; Massaro
& Egan, 1996). Thus the very process of integrating emotional cues from
different modalities may also be culture sensitive. So far, integration of
emotional cues from the face and the voice has not been investigated in a

cross-cultural setting.
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Our study investigated cultural differences in the multisensory
perception of emotion between Japanese and Dutch. We used the immediate
cross'modal bias paradigm (Bertelson & de Gelder, 2004), widely used in the
field of cross-modal perception. A pair of dynamic face and voice, which
expresses either congruent or incongruent emotions, was presented in the
experiment (e.g., happy face combined with angry voice in the incongruent
case). Participants were instructed to judge the emotion expressed in one of
the two sources (face and voice) and to ignore the other. The difference in the
accuracy in the congruent and the incongruent conditions was compared
between Japanese and Dutch participants.

In line with the findings that East Asians are more sensitive to
context information than Westerners (for a review, Nisbett, Peng, Choi, &
Norenzayan, 2001), we expect that Japanese are more sensitive to the context
than Dutch. Specifically, we examine two possible hypotheses from two
different views on what i1s contextualized. From one perspective, one can
simply assume that the task-relevant information is central and the
task-irrelevant information is context. Based on this assumption, one can
hypothesize that Japanese are more likely to contextualize task-relevant
information during emotion perception (task-in-context hypothesis). This

hypothesis predicts that the interference effect of the voices on the judgment
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of facial expressions is larger in Japanese participants and the same applies
to that of the faces on the judgment of vocal expressions.

From a different perspective, one can assume that one type of
information is always central and others are context (e.g., Ishii et al., 2003;
Kitayama & Ishii, 2002). Considering the importance of the face, the face can
always be central whereas the voice functions as added information in the
context of the face. Based on this assumption, one can hypothesize that
Japanese weight cues in the voices more than Dutch despite task instructions
(voice-in-face-context hypothesis). This hypothesis predicts that the
interference effect of the voices on the judgment of facial expressions is larger
in Japanese participants whereas that of the faces on the judgment of vocal

expressions is larger in Dutch participants.

Method
The audiovisual stimuli were created from simultaneous audio and
video recordings of Japanese and Dutch speakers’ emotional utterances. Four
short fragments were uttered by two Japanese and two Dutch female
speakers in their native language. Each fragment with neutral linguistic
meaning was uttered with happy or angry emotion. Happy and angry facial

expressions were combined with happy and angry vocal expressions for each
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of the eight utterances (two speakers x four fragments), resulting in a total of
32 bimodal stimuli (16 congruent and 16 incongruent) in each language.

Participants were 20 native speakers of Japanese living in Japan
(ages 21-29, 9 female) and 16 native speakers of Dutch living in the
Netherlands (ages 18-30, 13 female).

A trial consisted of a 1-s fixation point around the speakers’ mouth
and a simultaneous presentation of dynamic face and voice. In the face task,
participants were instructed to categorize the emotion of the faces into happy
or angry and ignore the voice. In the voice task, participants were instructed
to categorize the emotion of the voices, to look at the face when the voice was
being presented but to ignore the face when rating the voice. Participants
responded by pressing either of the two buttons. The experimenter instructed
to the participants that the accuracy rather than response speed is important
in this experiment. The experiment began with four multisensory sessions
(two repetition of 32 stimuli in each session), followed by four unisensory
sessions in which only the face or the voice was presented. The task (face or
voice) and speaker (Japanese and Dutch) were different across sessions. Thus,
both Japanese and Dutch participants observed both Japanese and Dutch
targets.

In a preliminary experiment, the overall performance in the face task
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was very high (98.0% in average). This may mask some possible differences
due to a ceiling effect in the face task. Thus, we decreased the visibility of the
face stimuli so that unisensory performance is matched between face-only
and voice-only tasks. This enables us to compare the differences between face
and voice judgments without ceiling effect. Specifically, we added a dynamic
noise onto the face images in order to decrease the visibility (e.g., Collignon et
al., 2008). For more detail about the method, see the supporting information

available on-line.

Results
Data from one Japanese participant were excluded from the analysis
since the task was misunderstood. Performance in all multisensory conditions
is shown in Table 1. The difference between the performance of the face-only
(M = 83.9%) and the voice-only (M = 87.2%) tasks in unisensory sessions was
not significant, #34) = 1.57, p = .12, confirming that the difficulty was closely

matched between tasks.

----Insert Table 1 about here----

In order to examine the general cross-modal bias, a Task (face or

Page 8 of 19
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voice) X Group (Japanese or Dutch) x Speaker (in-group or out-group)
mixed-factor analysis of variance (ANOVA) was performed on congruency
effects, which were calculated by subtracting the mean accuracy in the
incongruent condition from that in the congruent condition. The congruency
effect was stronger in the face task than in the voice task, (1,33) =19.19, p
<.001, n ,?=.37. Effects of Group, £(1,33) = 0.09, p=.76, n ,2=.003, and
Speaker, /(1,33) = 0.16, p= .69, n 2 =.005, were not significant. The absence
of the main effect of Group does not support the task-in-context hypothesis.
Instead, consistent with the voice-in-face-context hypothesis, a two-way
interaction between Task and Group was significant, /(1,33) = 11.48, p=.002,
n 2 =.26 (Fig. 1). A two-way interaction between Task and Speaker, /(1,33) =
18.11, p<.001, n ,2=.35, and a three-way interaction, (1,33) = 6.08, p= .02,
n 2= .16, were also significant.

In order to compare the cultural difference in the cross-modal bias for
each task, a Group X Speaker two-way ANOVA was conducted separately for
the face task and the voice task. Instead of conducting one-way ANOVA on
the Group factor, the Speaker factor was built into the analysis, since the
cross-modal bias was different when judging the in-group and the out-group
stimuli. For the face task, the main effect of Group was significant, /(1,33) =

4.88, p=.03, n 2 =.13. Consistent with the voice-in-face-context hypothesis,



©CoO~NOUTA,WNPE

Manuscript under review for Psychological Science

Culture and multisensory perception of emotion 10

the congruency effect was larger in Japanese participants. The main effect of
Speaker, F(1,33) = 10.44, p = .003, n ,2 = .24, and the interaction, /(1,33) =
7.13, p= .01, n 2 = .18, were also significant. Simple main effect analyses
showed that the congruency effect was not different between in-group and
out-group stimuli in Japanese participants, /(1,33) =0.16, p= .69, n ,2=.005,
whereas it was larger for in-group stimuli in Dutch participants, /(1,33) =
17.42, p < .001, n 2 = .35. For the voice task, the main effect of Group was
significant, #(1,33) = 10.27, p = .003, n ,? = .24. Again, consistent with the
voice-in-face-context hypothesis, the congruency effect was larger in Dutch
participants. Congruency effect was larger for out-group than for in-group
stimuli, /(1,33) = 7.58, p=.01, n ,2=.19. The interaction was not significant,

F(1,33) = 0.60, p= .44, n ,2=.02.

----Insert Figure 1 about here----

Discussion
Our findings provide the first evidence that culture modulates
multisensory integration of affective information. Supporting the
voice-in-face-context hypothesis, our results demonstrate that dJapanese

participants weighted cues in the voices more than Dutch participants.
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Despite instructions to focus on the faces, Japanese participants pay
attention to the voice, which is in the context of the face in everyday life. This
notion was further supported by the resistance to facial expressions in the
voice task among Japanese participants, compared with Dutch participants.
The task-in-context hypothesis was not supported, suggesting that the
cultural differences observed here are not due to high susceptibility to any
kinds of irrelevant stimuli in Japanese participants.

Our results are consistent but not mutually exclusive with several
lines of evidence that reported cultural differences. It has been shown that
East Asians tend to use a different strategy to judge the facial expression
(Jack et al., 2009; Yuki et al., 2007) and that they have a different attentional
bias to a different type of facial (Masuda et al., 2008) and vocal (Ishii et al.,
2003) information. Our results extend the cultural differences in strategy and
attentional bias to the multisensory information.

Our results are also in line with the finding that Japanese speakers
use visual information less than English speakers in the identification of
audiovisual speech (Sekiyama & Tohkura, 1991). The similarity between
their results and our results (i.e., lower reliance on the face and higher
reliance on the voice in Japanese) may be related to the fact that Japanese

people control the display of their own feelings in the face (Ekman, 1972;
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Matsumoto, Takeuchi, Andayani, Kouznetsova, & Krupp, 1998).

Several issues should be examined in future studies. First, we used
happy and angry emotions in the experiment. At the moment, it is not clear
whether the findings can be replicated using other discrete emotions (e.g., sad
and fear) or they can be observed only when the hedonic valence is
incongruent (i.e., in our experiment, happy is pleasant while angry is
unpleasant). Second, participants were instructed to look at the mouth area
in our experiment. Since there are cultural differences in the diagnostic facial
information when observers judge facial expressions (Jack et al., 2009), it is
worth investigating whether this tendency persists when the instructions
specify otherwise. Third, it is noteworthy that a neutral condition was not
present. Using neutral faces and voices, one can separate facilitation from

interference effects, which might yield another interesting cultural difference.
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Figure Captions
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11 Figure 1. The amount of the congruency effects in the Japanese and the
14 Dutch groups obtained from the face task and the voice task. The error bars

17 represent standard errors. * p<.05, ** p<.01.
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Table 1. Accuracy scores in all conditions.

18

Group
Stimuli

(a) Face task

lapanese  Dutch

_Japanesegroup = ____Dutcharoun

lapanese  Dufch

Group
Stimuli

(b) Voice task

lapanese  Dutch

_Japanesearoun = ____Dufcharoup

lapanese  Dufch

Angry face
Angry voice
Happy voice

Happy face
Angry voice

—Hannv voice

799 (27) 766 (32)
592 (48) 559 (4.9)

664 (43) 595 (39)
888 (21) 79R8 (29

848 (33) 852 (28)
785 (28) 664 (4.2)

824 (23) 707 (43)
887 (22) 837 (25)

Angry face
Angry voice
Happy voice

Happy face
Angry voice

928 (2.2) 859 (34)
94.1(22) 799 (33)

921 (19) 789 (35)

Hannv vaice 947 (14) 822 (32)

84.8 (24) 918 (3.0)
758 (39) 836 (33)

742 (35) 840 (44)
Q22 (17) 837 (29

Note. Mean accuracy is expressed as a percentade. Standard errors are diven in parentheses.
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